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THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
AT READING. 


In our last impression we gave our readers such par- 
ticulars of the show of the Royal Agricultural Society as 
will enable them to form a fair idea of ite magnitude. We 
this week publish a key plan of the implement section, 
arranged on a system which has been found to answer 
very well, The whole of the ey rape ground is on our 
map cut up into squares, and in the margins will be found 
the names of the exhibitors, the numbers of their stands, 
and letters which indicate in which square of the plan the 
number sought for may be foun The ground on 
which the show is held stands high, and a great 
deal of rain will be needed to uce it to mud. 
Warned, we suppose, by the results of the experience 
of past years, which goes to show that while the 
last week of June and the first week of July are dry, 
the second and third weeks of Juiy are always wet. 
Exhibitors have this year taken care to avail themselves of 
the y openag afforded them by the clerk of the weather, 
and even on Monday last most of the heavy machinery was 
in place, and the whole implement yard was wonderfull 
complete, There is no reason, however, to think that this 
will be inany sense or way a specially interesting show. On 
the contrary, although the number of stands, the length of 
shedding, and the number of exhibits compare favour- 
ably with those of past shows, there is more than the 
usual absence of novelties, and several of the great firms 
are inadequately represented, and manifest, indeed, a very 
lukewarm feeling concerning the Royal Agricultural 
Society. If the me of trials proposed by the 
Committee could have been carried out, there would 
have been much done to attract attention and excite 
interest. But the world apparently begins to care very 
little indeed for the prizes of the Royal Agricultural 
Society. A smart competition was ex in trials of 
steam drainage ploughs, There were, however, only two 
entries, both of which have been withdrawn. It was anti- 
cipated that the farmers of England would take a great 
deal of interest in machinery for harvesting corn, but 
the competition in this class of machinery almost 
fell through altogether, and there are but six com- 

titors for a prize of £105 offered not by the 

yal Agricultural Society, but by Mr. Sutton. Again, 
the Society went to a great deal of expense in 
getting up appliances for testing centrifugal creamin 
machinery. Ten competitors entered, and they have all 
withdrawn save two, namely, Messrs. D. Hald and Co., 
Great Winchester-street, London, and the Centrifugenbau- 
Actien Gesellschaft, of Hamburg. At one time the prizes 
of the Society were eagerly contended for. Now no one 
seems to care to have them; and the Committee will do 
well to consider in time what steps should be taken to 
restore the influence of the Society. We but echo a 
— expressed feeling when we assert that manu- 
acturers ought’ not to have seats at the Council 
Board. We do not mean even to imply that these 
gentlemen are not honourable, high-minded men. But 
the outside public only see that the programmes of trials 
are pre partially at least, and the arrangements for 
tests are made, by men who may be at any moment the 
trade rivals of the competitors, and this is, in plain terms, 
regarded as a scandal which ought to be put an end 
to. We in the best interest of the Society, 
and of its committees and Council, when we say that the 
high position which it has held can only be regained and 
retained by the steady maintenance of a policy which will 
render its strict, unvaried, and absolute impartiality a fact 
which no one, not even a disappointed competitor, will dare 
to question. 

The relative values of centrifugal cream separators may 
not appear to be a subject likely to interest engineers ; but 
the machines are so ingenious and even elegant in their mode 
of working ; and the results obtained are so curious, that we 
cannot pass over the trials which took place this week in 
silence. The object of the centrifugal creaming machine 
is to separate all the cream from the milk at once, instead 
of a it to separate at its leisure. Cream contains 
the more oily portions of the milk, and being of less 
specific gravity, it rises to the top in an ordinary vessel, but 
it only does so very slowly, because the difference in specific 
= is very small. If, now, by any means, this 

erence could be augmented, the separation would take 
place more rapidly. Let us suppose, for example, that 
the force of gravity were increased, while the in- 
ternal resistance of the liquid which tends to prevent 
separation remained unchanged, then the difference would 
be intensified. Let us assume, for example, that given 
similar quantities of milk and cream weigh respectively 
10 Ib. and 9 Ib, the definite tendency to cause separation 
is 1lb. If, now, the action of gravity were multiplied 
ten-fold, the figures would become 100 lb. and 90 Ib., and 
the separating tendency would be 10 lb. instead of 1 lb. 
Now this is practically what the separator does. The milk 
is put into rapid rotation within a cylindrical vessel. The 


“skim milk” being the heaviest 


is carried with more force to the 
outside than the lighter cream, 
and if means could be provided 
for scraping the cream off, it 
could be obtained distinct from 
the more watery portions of 
the milk in a less number of 
minutes than that of the hours 
now uired. The annexed 
sketch illustrates the principle 
of the Hamburg separator, and 
will serve to make our meaning 
clear. A is an iron vessel or 
ing shown in cross section, 
and mounted on the shaft; 
A is about 3ft. in diameter, 
and makes 1200 revolutions per 
minute. The milk, heated to 95deg. Fah., is poured into 
B, from which it is delivered in a small stream to the 
inside of the cap A. It is immediately impelled against 


the curved lip by centrifugal force and assumes somewhat 
the position shown at H H, the milk outside, the cream 
inside or next the centre. D shows a peculiarly-formed 
scoop or scraper, which goes just far enough into the 
curved lip of A, and nearly on a level with the axle to 
scrape off the cream and deliver into a suitable vessel. 
The machine costs £250, and will skim, it is stated, 300 
gallons of milk per hour. 

The separator shown by Messrs. Hald and Co. is some- 
what different. In its case the milk heated to 95 deg. is 
allowed to run into the inside of a small cup of peculi 
form, which is caused to revolve on a vertical axis at no 


fewer than 8000 revolutions per minute. The milk and 
cream climb up the sides of the cup, the cream being 
lightest on the top, from whence it flows away through a 
small slot, while the heavier milk is delivered at a some- 
what lower level through a round hole. The accompanying 
engraving illustrates the machine. The milk is delivered 
through a tap nto the funnel a, and through a 
small tube connected with the funnel into the rotating 
vessel A, which runs at a velocity of 7000 or 8000 revolu- 
tions per minute. To the bottom of the funnel is soldered 
a thin wing, which forces the milk to follow the rotation 
of the vessel. Assoon as the fresh milk enters the rotating 
vessel an instantaneous separation takes place. The 
heavier portion, or the skim-milk, is thrown towards the 
circumference of the vessel, and forced up the bent tube 3, 
whence it is delivered through the aperture c into the 
lower of two tin trays or covers B, which is provided with 
an outlet pipe. The cream remains nearer the centre, 
rises around the outside of the funnel a, and through a 
small slit in the cylindrical upper part of the rotating bowl 
it delivers itself at e into the u cover C, whence it is 
Sarat through an outlet pipe. At & is the driving 
pulley. 
_ The arrangements made for the machines 
were very complete and extensive. Mr. Anderson, of 
Erith, lent the Society two large sugar clarifiers, with 
double copper steam-heated bottoms, each clarifier holding 
370 gallons; steam was supplied by a double cylinder 
Clayton and Shuttleworth Pa gat which also drove the 
apparatus. The clarifiers s on a high stage at one end 
of the dairy shed, and the milk was heated in them and 
delivered thence to a long tin cistern, from which both 
competitors drew their supplies of milk through suitable 
pipes. A somewhat complex system of shafting was fitted 
up overhead to convey the power to the machines. In 
front of the dairy shed was laid a line of rails, on which 
travelled a truck carrying a beautifully made 4-horse semi- 
vp engine, by the Reading Ironworks Company. 
his engine could be put on to drive any of the machines, 
through the differential dynamometer which has done 
admirable service at many shows. At one end of the 
dairy shed was a small testing room for Dr. Voelcker, and 
opposite to it was an office for the judges. A Stroudley’s 
speed indicator was fitted against the wall, to give the 
velocity of the line shafting. A series of raised steps at 
the back of the shed afforded privileged visitors an oppor- 
tunity of seeing what was going on. 

The first trial of the cream apparatus, which we have 
described, took place on Tuesday, after a great deal of 
time had been wasted in endeavouring to get the driving 
gear right. This was not the fault of the competitors, but 
arose entirely from the absence of the various facilities 
which have on other occasions been supplied by Messrs. 
Easton and Anderson. Thus, for example, all the driving 
bands were new ; consequently they stretched when put 
to work. Then the engine had to be stopped and the 
bands cut and relaced ; as there were a many bands, 
and plenty of stretching took place, the interruptions 
were numerous. At last, about half-past two o'clock, Mr. 
Carey, the Society’s engineer, got things right, and a 
start was made, but a ri worked loose on the 
shaft, and further delay was incurred. From three p.m., 
however, the trials went on without interruption till nearly 
five, under the superintendence of Mr. Anderson, Dr. 
Voelcker, and Mr. Neville. The results of Dr. Voelcker’s 
analysis have yet to be made public, This is, in one 
sense, the crucial test, but regarded from other points of 
view it appears to us that the Lamm machines, exhibited 
by Messrs, Hald and Co., were better than those of their 


competitors. They are much lighter and smaller, and will 
cost less for driving gear than their competitors. ag. 
while the cost of the Hamburg machine is £250, and the 

uantity dealt with per hour 300 gallons, the cost of the 
aie machine is but £37, and the sae dealt with 
from 60 to 80 gallons per hour. Taking the smaller 
quantity, we find that five Lamm machines, costing 
£185, will do as much as the single Hamburg machine, 
costing £250, which is a very important consideration. 
It is true that the Lamm machine runs at 8000 revolutions 
per minute, but neither of those at Reading gave the 
slightest indication of heating in the bearings, and they 
are so well made that we see no reason why they should 
not give quite as little trouble as the bearings of the 
Hamburg rotating vessels, which make 1200 or 1300 revo- 
lutions per-minute. In both machines, so far as could be 
seen, the action is perfect, the cream being separated very 
completely from the milk. Some very interesting facts in 
the motion of fluids are supplied by both machines. For 
example, in the Lamm machine the milk falls through a 
height of about 6in. in a stream about pin. diameter on to the 
flat base of the separator cup, which is revolving, as we 
have said, about 8000 times in a minute. The base imparts 
some of its motion to the liquid column, which is accord- 
ingly set in rotation, and revolves from the cup to the 
supply spout at a slower and slower speed, so that it 
resembles to the eye a screw with a rapidly increasing 
twist. This rotation is quite different in character from 
that frequently acquired by liquids in flowing through 
orifices. Again, in the Hamburg machine a complete ring 
of milk is formed, in section as in the sketch, where the 


shaded portions A A are the milk, the 
B 


space between the two lines at B B 
indicating the position of the cream. 
H This forms a thin ring resting on the 
milk, which, being the heavier, kee 
as we have explained, to the outside. 
This skin of cream has, so to speak 
to be bored out of the milk ring, and 
this is done by the pointed end of 
5 twentieth of an ine ow the 
GZ rotating surface. The point of the 
x scoop cuts a groove in the cream, 
which does not fill up until more than 
one complete revolution is made, and if something did not 
happen, the point of the scoop or skimmer would enter 
the groove again as it came round, and so no skimming 
could be done; but something does happen; ‘the ~— 
groove cut by the scoop parts into two almost immediately, 
which two divide, one going toward the inside, the other 
toward the outside of the breadth—from H to H—of the 
cream ring—and by the time they have come round agai 
to the level of the point of the scoop they are a pris ge 
inches apart, and leave it between them. For this reason not 
only does the scoop always find a fresh surface to deal with, 
but every portion of the surface of the cream ring is brought 
by degrees in contact with the scoop and peeled off, flowing 
down the scoop into a can placed to receive it, while the 
milk is drawn off ina way which we cannot make intel- 
ligible without drawings of the actual machine, which we 
~~ to publish next week. 
t is noteworthy that the Lamm machine removes im- 
urities from the milk in a remarkable fashion, Dr. 
oelcker showed us a tin containing some ounces of thick 
matter consisting principally of epithelial cells, blood 
corpuscles, serum, and dirt, the whole presenting an 
appearance sufficiently di ing to make those who saw it 
vow they would never touch plain milk again; but after all 
the quantity was very small considering that it had been 
obtained from about 60 gallons of milk. This machinery 
will be shown in action ughout the show week. 


TRIALS OF HAY AND CORN DRYING 
MACHINES AT READING. 

Great have been the disappointments at Reading this 
week. Many people have travelled long distances to 
witness the trials of hay and corn drying apparatus and 
machines, which were, according to the programme, to 
have fairly commenced on Tuesday. Many visitors, 
anxious to come to some decision as to the best of the 
machines of this class, as they are now wanted in all 
directions, sought the trial grounds on Tuesday, only to find 
a number of Samuelson’smowing machines cutting the grass 
as the preparatory step to further experiments, and to see 
a Gibbs hay-drier worked cold. Others, who had perhaps 
some idea that delays would be very probable in trials 
which depended much on weather and the Society's 
staff arrangements, concluded that it would be cer- 
tainly safe to give one day’s grace, in order that com- 
putes might get fairly to work. They might, however, 

ave given several days more, for nothing but grass cutting 
and some tossing took place on Tuesday, and grass cutting 
on Wednesday, except that on the latter day a few more 
of the competing ——— machines made an ap ce 
in the meadows, and several of them were placed for work- 
ing. The crop to be treated by the machines is very heavy, 
and in one meadow it is exceedingly coarse grass and of 

t length. This was a very heavy test for the mowers, 

or not only is it, as one man working Nicholson’s hay- 

makers said, “as long as ropes,” but it is rank, tough, and in 
some places rotten at the bottom. It frequently clogged 
the mowers and the haymakers also when going with the 
wind. The meadows are very near to or are part of the 
se farm, and are often a long way under water. No 
ac operations with the new apparatus took place on 
Wedn , and if any do take place to-day it will probably 
be only with one of them, though the Gibbs hay and corn 
drier by means of heated air, exhibited by Mr. W. 
W. Champion, the manager of the Reading Urban 
Sanitary Authority's sewage farm, known as Manor 
Farm, may be at work. On Saturday more may be 
at work, but we believe that those who wish simply to see 


| 
| 
XQ 
{7/7 
| 
—Y fy Yy 
ZZ 
) Yy 
NAN 
UW 7; 
y SF YY 
Z 4 GN 
Yj 
Wb YJ | GGG ZG 
| | 


2 


THE ENGINEER. 


~ 


Juty 7, 1882. 


them in operation, and to gain some idea of their relative 
merits, but do not wish to see the trials all through, will 
be quite in time to learn all that can be learned on Monday. 

Here we may not unprofitably mention that visitors will 
do well not to ask for Manor Farm, on lands belonging to 
which some of the trials take place, but to ask for The 
Butts, for it is near these, and a long way from Manor 
Farm, that the trials take place, while the distance to the 
Butts is far less than to the farm, the nearest way being 
by Castle-street and Coley-street. 

Of the machines entered for trial, eight at the time of 
writing were in the meadows, and a ninth had made its 
appearance, though it was put down near the entrance to 
the meadows, as though uncertain to enter the fight or 
not. If Gibbs’ machine is excepted, all those yet in 
appearance are for treating the crop when stacked. 
Gibbs’ machine, as our readers are aware, is a large 
affair with an attached furnace and a great fan driven 
by steam, by means of which heated air from the furnace 
is delivered on to the grass or corn to be dried, while the 
latter is kept in agitation by shaker forks, the onward 
motion of the material being effected partly by the forks 
or tines and partly by the reciprocating motion of the long 
double-inclined platform on which it rests, and over which 
it is passed. The machine exhibited has been considerably 
used by Mr. Champion. He cut 50 acres of rye 
from the sewage farm, and after it had been half 
made in the ordinary way, bad weather set in, and 
he finished by this machine with the satisfactory 
result that whereas he had not been able to use the 
sewage rye but for litter before, that dried by the machine 
was cut up and used for fodder, and the cattle liked it. 
Owing to the partial fermentation that had taken place, 
Mr. Champion says, it had a sweetened taste, and when 
being cut up had a malty smell. He had also cut 94 acres 
of grass, and the weather being very wet had successfully 
treated it in the machine, its employment in both cases 
being economically satisfactory ; but the chief objections 
to the machine are its size and cost. The cost will pro- 
bable be reduced, and improvements made in design and 
workmanship, neither of which are good in the machine 
shown. 

The machines for treating the crop in the stack consist 
in all cases of an exhaust fan by which air is drawn 
through the stack, some piping, thermometer tubes, cages to 
be used as cores to leave holes in the stacks, and rough slide 
boxes for controlling the quantity of air drawn through the 
stack or stacks. In each case the fan is the main element of 
the set of apparatus, and in some ingenuity has been taxed 
to produce either a fan or one which should run at a 
high speed by hand, and the latter problem was not, 
perhaps, to be solved readily ; but one maker, the Agri- 
cultural and Horticultural Association, has been so im- 
pressed with the desirability of doing without straps, and as 
much as possible with high-speed gearing, that they employ 
a sun-and-planet motion, by which a speed of three to one 
is given to a large flanged disc, within the flange of which 
runs LF ed of idle or friction wheels which press 
the s leather-coated pinion of the fan shaft on to 
the flange of the disc. On Wednesday a bystander, 
upon hearing of the combination enclosed in this fan-box, 
said he could no longer wonder why the weather was so 
very unsettled. As though to show the opposite extreme 
in construction, one maker, Mr. Bamlett, shows a small 
fan on the end of a long wood frame, carrying also a 
wrought iron fly-wheel 54in. diameter, and with one strap 
connecting strap and fan. There are several diffeient 
formas of fan employed. Five of them have the common 
square or rectangular blade running in a large case, 
with the tips nearly touching the case near the delivery 
part of the casing, while in others a Schiele or turbine 
wheel form is employed. The first met with on 
entering the trial meadows is that exhibited by Mr. 
James Coultas, of Grantham. This is a large fan of 
the common type, mounted on a pair of strong wheels for 
removal from stack to stack, and provided with three suc- 
tion inlets for three sets of pipes from or to as many ricks 
or places ina large rick. This seems to be quite unnecessary, 
as one inlet pipe attached to a main pipe with branches to 
any number of ricks would do equally well, except that in 
this case the slides employed have in some cases to be 
under the rick. This, however, is not n , as the 
exhausting main might run by the side of the ricks and 
have branches into the ricks. Mr. Coultas’ fan is 35in. in 
diameter over the tips, and has four flat’ blades 12in. 
square. It is driven by a portable engine of about 8-horse 
power, by Messrs. Brown and May, and will, in the first 
trial at least, be tried on a rick 30ft. in length and 
10ft. in width, built over the mouths of five 
Qin. diameter pipes. The latter are imbedded in 
the ground, and except the short lengths nearest 
the fan, are of glazed earthenware. In building the 
ricks over the mouths of the pipes a light wood cage, 
8ft. in height and about 12in. square, consisting of eight 
splines nailed to about four small wood frames, is employed 
so as to leave the space shown at G—see diagram—into 


which the air and moisture from all directions are drawn 
through the pipe F by the fan A. In the — B 
shows the trunk inlet for the inlet pipes and bends E E ; 


dampers or controlling slides are placed at C C, D is the 
fan outlet, H thermometer tube, S the horse shafts for 
moving fan. The price of a set of this apparatus is £18, 
without any pipes or bends. The fan was set running on 
Wednesday, but the rick will not be ready for it to work 
for a day or two. 

The next fan met with is exhibited by Mr. C. Phillips, of 
Newport, Mon. This is a 15in. fan of the centrifugal 
pump or closed air wheel type, drawing in air from both 
sides. The inlet pipe is Tin. and the outlet 7hin, 
galvanised iron sliding sleeve pipe connections being 
employed. It is mounted on a cast iron stand on four 
wheels, carrying a small countershaft with a 5in. pulley for 
the engine strap, and a 17fin. pulley for the fan strap, the 
fan spindle pulley being also 5in. diameter. The cost is £13, 
without piping. The piping employed is light iron 7}in. 
diameter, and costs ls. or 1s, 2d. per foot galvanised. The 
thermometer tubes are of wood or of iron as the purchaser 
may wish. The fan is about 3ft. from the ground, a 
vertical pipe descending to the pipe leading to the stack, 
and being connected therewith by a bend. This fan of 
Mr. Phillips is to be driven by a 1}-horse vertical 
engine by Messrs. Ransomes, Sims, and Head. Mr. 
Phillips also has sent for tria) a fan in wood case, 
and on wood frame for hand power. This is an ordinary 
fan with rectangular blades, with outlet 10}in. by 7in. and 
24in. across tips of blades, and it draws through wood 
tubes 10}in. by Sin. inside. This fan is worked by one 
large spur wheel gearing intoa pinion on the fan spindle. 

The cage used by Mr. Phillips for building into the rick 
consists of three wrought iron rings 24in. diameter, to 
which are attached ten wood splines about 7ft. long. At 
the end of the pipe under the stack or stacks is a slide or 
damper box fitted with a slide and a rod handle passing to 
the outside of the rick through.a tube. To the perform- 
ance of these fans and those of other makers we must 
return in our next impression. The following table gives 
the name and numbers and machines of this class in the 
trial fields on Wednesday night :— 


Maker or Number| For | For Description 
exhibitor. entered.| hand. | power. | of fan 
| 
common. 
1 | Turbine wheel. 
Bamlett .. 1 1 | — | Turbine wheel. 
E. Pratt... ... | 1 — | Common. 
Agricultural and 
Horticultural | | 
Association ... 2 1 1 | Common. 


VISITS IN THE PROVINCES. 


THE ENGINEERING WORKS OF LEEDS. 
No. I. 

Leeps, very long celebrated as a home of the woollen 
manufacture, may now be said to be equally celebrated 
foritsengineering and ironworks ; forthe value of its products 
in iron and steel is now at least as great as that of its textile 
manufactures. For this reason it is an appropriate place 
for the visit of an engineering institution. From a 
technical point of view the Institution of Mechanical 
Engineers could hardly visit a town which has so much to 
show and from which so much may be learned. Machine 
tool and engine building are perhaps the chief features in 
the mechanical manufactures of Leeds, but in these manu- 
factures the Leeds engineers use tools, and in the extent to 
which they appreciate the value of good machines and tools 
of all kinds as the means of saving time and labour lies 
one of the points of interest to the technical visitor. 

Leeds is a very old town, or perhaps it might be more 
correctly said that a town has existed for a very long 
period on part of the site of what is now Leeds with its 
numerous parishes. The first positive mention of Leeds 
seems to be by Bede, who wrote about 690-731, and called 
it Loidis-en-Elmeti; but it was a mere village. Subse- 
quently, in common with most Yorkshire towns and vil- 
lages, it had very bad times under the Normans. The 
castle or «castles built by them have all gone; though in 
excavating for buildings in 1828, and again in 1868-70 
foundations of a castle and the course of a moat round it 
were discovered. Leeds had a charter granted it under 
Charles I., but it suffered severely during the civil wars— 
1639-1649—but under the Commonwealth it flourished, 
though of the buildings then erected few remain. In the 
Leeds Museum may be found many interesting relics of 
the past history of the town; but the great modern manu- 
facturing growth of the place seems to have obliterated 
almost all the evidences of middle age, for Leeds is singu- 
larly barren of the external evidences of a history, such as 
are yet to be found in many towns with which it was con- 
temporary. Leeds is now a big manufactory, and for a 
southerner there is something not altogether inviting in 
the ever-encircling atmosphere of the “shop” aspect of 
life. In such a place even the intervals of leisure seem so 
much like mere rests to gain breath and strength for the 
renewed struggle of the morrow. The forest of chimneys, 
which can be seen for miles round, and which make it a 
second Sheffield, sending forth during the evening a light 
smoke, seem continually to say “fires banked down, but 
steam up ready for the morning.” To those accustomed to 
the place the hours away from the works are of course as 
free from any depressing sense of ever present workshop 
as are those of the London man of business who gets away 
at evening to his home at Sydenham, emputenl, or else- 
where far from the scene of his toil, and perhaps even 
more so than with some London men. To most visitors, 
however, it does not seem it can be so, although at no great 
distance from Leeds the hills afford the sites for man 
very pleasantly situated dwellings. The interest whic 
will attach to the visit which will be made by the members 
of the Institution of Mechanical Engineers next month 
will therefore be almost wholly of a technical character, 


for one of the only early remains, the Kirkstall Abbey, is 
associated with the Kirkstall Ironworks, During the 
week of the visit a large number of the ironworks and 
engineering works will be thrown open by the proprietors 
for the inspection of the members and their friends, and 
as no one can hope to visit all—and indeed if they attend 
the reading and discussion of the papers which have been 
meso chiefly by local engineers, but a few of them will 

visited by any one individual—we pro to givea 
brief description of the leading features of the works, or 
the things now being made in the works to be visited, so 
that a selection may be made by each visitor, of those 
engaged in the particular branch of engineering in which 
he is most interested. We may commence then with 


KITSON’S LOCOMOTIVE WORKS. 


These works are situated in Hunslet-road. The 
visitor first enters a fine suite of offices, the general cha- 
racter of which bespeaks the prosperity and good manage- 
ment, of which ample evidences are to be found in the 
works themselves, which cover over four acres and employ 
between eleven and twelve hundred men, and are occupied 
almost wholly on locomotive, stationary, and tramway 
engines, though a number of Parson’s high-speed engines, 
designed for driving dynamo-electric, and similar high- 
speed machines, are to be seen in various stages of con- 
struction. Of the locomotives to be seen, a considerable 
number are being built for the Western of France Rail- 
way, some being 6-wheel and others 4-wheel coupled 
engines for goods and mixed traftic, with 16 by 22in. 
cylinders, all being fitted with the Westinghouse brake. 
Some very notable differences between French and 
English locomotive practice are here to be seen, and these 
are perhaps in no point more remarkable than in what we 
should consider unnecessary work, formation of details, 
and in the large quantity of brass work and polish. The 
safety valve cases, for instance, are heavy castings in brass, 
and the seat for these on the boiler is also a ring of brass, 


} while on the other hand both these details are made in 


cast iron for engines in course of construction for Ceylon 
railways. The French people seem to think that because 
they buy the engines by the kilogramme they may put in 
as much brass as they like. The brass glands, which in 
English engines are of a form which admits of machine 
finish, are so designed that they involve a lot of hand 
work ; and the regulator casting, which in the English 
engine is of a simple form, is, in the French 
engine, one which taxes the founder’s ingenuity. The 
connecting rods are made with a very long fork for the 
crosshead end, and with a fork for the big end somewhat 
thus, so that they are expensive forgings and expensive 


fittings, while if one of the screw ends, which take the 
place of bolts or keys and cotters in our rods, breaks, the 
whole forging is a waster. The cylinders of these engines 
are also fastened in a manner which English engineers 
would deem very bad practice. The cast bracket plate at 
the side of the cylinder is comparatively small and con- 
siderably out of the centre line of the cylinder, while they 
are housed on to the side frames thus, so that to get the 


SIDE PLATE 


cylinder off the frames have to be separated ; but if the 
casting were made as indicated by dotted lines, it would 
have a good hold on the side frames and good support, and 
could be fitted in and taken out without separating the 
side frames ; and all this seems to be done for no better 
reason by the French engineers than to reduce the weight 
of the cheap material of the side frames by — the 
piece out as shown. The French engineers will not, how- 
ever, listen to the English constructors, and as an example 
of the way in which unreasoning persistent adherence to 
the specification is demanded by French inspectors, it may 
be mentioned that a locomotive firm, not in Leeds, had 
recently the whole of a lot of the polished brass sheets, 
with which a number of locomotives were to be lagged 
and made pretty, rejected because on analysis it was found 
the metal contained about 2 per cent. more copper and 
2 per cent. less spelter than the specification stipulated. 
The works are undergoing alteration, and amongst the 
machine tools in course of erection is the largest rivetting 
machine, Tweddel’s system, that has yet been made for 
rivetting up boiler shells vertically. This machine is 12ft. 
between the rivet dies and the bottom of the jaws, and 
will give a squeeze of 40 tons with water at a pressure of 
1500 Ib. per square inch. 
In another shop for fixed engine work a lathe to take in 
a 20ft. wheel is being erected, and close by is a new shop 
specially devoted to the erection of the tramway engines, 
of which Messrs. Kitson have now a large number in 
successful work and a large number in course of con- 
struction. These engines have now been in extensive 
work for two years, and amongst other places they are 
in use in Blackburn, where steam traction alone is em- 
loyed, and are working in the streets of Leeds, Glasgow, 
idinburgh, Bradford, Dublin, and elsewhere. They are of 
the locomotive type, but the valves are worked from the 
coupling rods. e exhaust steam is condensed in an air 
condenser, consisting of a grid of thin copper pipes 
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covering the engine cab, the pipes having a large number 
of radiating plates soldered to them thus— 


These tubes are about an inch in diameter, and are placed 
transverse to the cab, and connected to larger pipes 
running longitudinally along the outer edge of the cab 
roof, and into which the exhaust steam enters. This 
condenser effectually prevents all noise and appearance 
of the exhaust steam. About sixty of these engines are 
now at work, and large orders are in hand, including more 
for Edinburgh, now that the Act for employing steam 
power has been obtained. We are informed that these 
engines work for 44d. per mile, including every charge, 
and that of this O'9d. is the cost of fuel, and as only 
90 gallons of water are required per day, the quick services, 
like the seven and a-half minutes’ run in Glasgow, are 
not affected by the stoppage for water, which had been 
required with water condensers. In the machine and fitting 
shops the visitor will be struck with the very large quan- 
tity of machine tools employed, and especially with the 
number of revolving cutter tools, including disc wheels 
with inlet cutters forming circular saws used for cutting 
out the blocks from crank forgings, for shaping fork joints, 
and many other pur In the foundry full apprecia- 
tion of the value of plenty of lifting power is exhibited, 
there being besides two large travellers a pair of powerful 
steam jib cranes. The electric light is largely used 
throughout the works, and is considered to be of especial 
value in the foundry, though of course it costs more than 
a similar quantity of light would cost where gas can be 
had, as in Caedi, for 1s. 10d. per thousand. The Leeds 
Corporation sells the gas to the consumers at cost price 
instead of using the profit, as in Manchester, to lower 
other rates, thus allowing the consumers of gas to reap 
the benefit instead of extending it to all, including those 
who do not use gas. In speaking of the tramway engines 
we should mention as one of the details which show how 
the makers have studied each detail, that the rocking shafts 
with their levers are all forged in one piece instead of 
keying the levers ona plain shaft. These levers cannot 

t loose. 

There are very few old machines in the works, but 
amongst the few is a punching and shearing machine made 
in 1848 by Joshua Buckton, and this is apparently as good 
as new, and in design and workmanship is an evidence of 
the high quality of the tools turned out by that well- 
known maker, to whose works we shall refer hereafter. A 

reat many more things than we have touched upon will 
Seavnl the attention of the visitor, though our space will 
not permit us to dwell further on these works, but as 
belonging to the same firm we may next refer to. the 
Monkbridge Ironworks, which are situated in the White- 
hall-road, near Wortley, Leeds, and the entrances are just 
at the foot of the Monk Bridge. This bridge is over the 
Aire, and deserves a passing remark, not because of any 
features which would now be considered worthy of imita- 
tion, but as an illustration of what was done in 1827 and 
which we should be afraid to do now. 


SECTION JTHROUCH A.B. 
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This bridge was erected in 1827 from the design of Mr 
George Leather, of Leeds, by John Sturges and Co., of 
the Bowling Ironworks. It has one main span, as here 
roughly sketched, and two very small openings in the 
abutment piers. The main span is 112ft. and the 
bridge is 36ft. wide; the cost was about £4800. The 
roadway, supported on light cast iron transverse girders 
is suspended from arches by double rods about 1}in. 
diameter placed about 5ft. apart. The rise of the two 
arch ribs is perhaps 30ft., and though they are of cast 
iron, of the section here given, the only lateral support they 
have above the springings is that at the road level, — 
by the two struts, as indicated by the section sketch above. 
The ribs seem to be in four pieces, a hollow key-piece at 
the centre, carrying a cast iron vase, connecting the two 
halves, as indicated by the sketch. There seems to be no 
reason why there should not be a transverse connecting 
girder at the top of the ribs, and if we may judge by the 
sinuous lateral vibration which accompanies the passage of 
a two-horse omnibus across this bridge, we should say that 
this bridge certainly ought to receive such — and 
other strengthening additions, The bridge is known as 
“the suspension bridge,” and there is another similar to 
it crossing the river Aire between Hunslet-lane and 
Knostrop-road. We must defer our notice of the Monk 
Bridge Ironworks to another impression. 


WELLS FoR Eaypt.—Messrs. Le Graud and Sutcliffe, 
Bunhill-row, E.C., have just received an order from the War 
Office for 6000ft. of Abyssinian tube wells and pumps, and fifty 
sets of diving apparatus for t. This is a heavy order, capable 
oi supplying a igo number o with water, 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents, 


HYDRAULIC SHIP LIFTING DOCKS, 

Sir,—My letter to you on this subject, which appeared in your 
journal of the 9th June, was not an unjust attempt to divide the 
honours of this invention, which is now an old one, and has long 
ago become public property. It was, however, intended to give 
correct information on the subject of your article and illustrations 
of the 19th May, as they certainly conveyed the idea that all the 
credit of the design and construction of the hydraulic ship-lifting 
docks at the Victoria Docks, at Bombay, and at Malta, were due to 
the firm of Messrs. Clark and Standfield. 

Mr, Standfield admits an inaccuracy with regard to the Bombay 
Dock. He should have cleared up all mystery on the subject by 
admitting that he had nothing to do with the Victoria Dock, which 
is quite an old affair, or with the Malta Dock, which was almost, 
if not entirely, constructed during his absence at Bombay, and a 
considerable time before the firm of Clark and Standfield was 
in existence. It is true that three only of your nine illustrations 
refer to the Bombay Dock, though this is made the title of your 
article, and is therefore very prominent; and I must remark that 
five of the others are intended, as far as novelty is concerned, to 
explain improvements in which I purchased a share since Mr. 
Standfield returned from Bombay. Mr. Standfield wrote me a 
few weeks ago that he had no share in them. How, then, can 
Messrs. Clark and Standfield be sole engineers to them without 
my authority? 

As far as I know the air-bag illustrated in Fig. 9 is the only 
apparatus which can be claimed as exclusively belonging to 
your correspondent’s firm. It is quite true the transverse girders 
and the pontoon of the Bombay Dock were made, and very well 
made, by the firms mentioned in Mr. Standfield’s letter, but per- 
mission was first obtained for these firms to act as sub-contractors 
to Messrs, Emmerson and Murgatroyd; Mr. Standficld may have 
inspected these parts of the work before going to Bombay, but Mr. 
Duer regularly inspected them and all other parts of the work 
during their construction. Mr. Standfield is wrong in insinuating 
that a large =— of the work was done before Mr. Duer com- 
menced his labours, as the contract was not settled at that time. 
It is due, however, to Mr. Henry Wyndham to say that he and 
many others worked hard at it. 

As Mr. Standfield now talks of canal lifts, I may say that I was 
asked a short time ago by a member of his firm to lend them draw- 
ings of the Anderton Canal Lift. It was said they had lost their 
copies, but the truth is that the working drawings were not made 
in the office of any member of the firm of Clark and Standfield, 
and never have been in their possession. J. T, EMMERSON. 

Peover, Knutsford, July 3rd. 


S1r,—In your number of the 23rd of June Mr. Standfield begins 
a letter to you on this subject by saying, “It is within the know- 
ledge of most engineers that Mr. Edwin Clark was the inventor, 
patentee, and engineer of all the hydraulic docks and canal lifts 
that have yet been constructed.” I have not previously taken any 
notice of this letter, as I wished to give Mr. Edwin Clark the 
opportunity of correcting the extraordinary statement which I 
have quoted from it. He has not corrected it, and I will therefore 
not let it pass any longer unchallenged. 

Your correspondent knows little about the history of hydraulic 
docks, or he would have hesitated before making so general an 
assertion with regard to them, and a little more inquiry will show 
him that his remark is incorrect. I wish, however, more especiall: 
to call your attention to the latter part of my quotation, whic 
refers to canal lifts. 

It would, perhaps, be too absurd to suppose that your corre- 
spondent seriously means, which he however says, that Mr. Edwin 
Clark was the inventor, patentee, and engineer of all the canal lifts 
of every kind that have been constructed ; and I will therefore, 
without further remark, confine my observations to the hydraulic 
canal lift at Anderton, and even with this limitation a few words 
will suffice to show that your correspondent is in error. The idea 
of raising and lowering floating barges vertically at Anderton by 
a power was originated by Mr. E. Leader Williams, 
M. Inst. C.E., who at the time was engineer to the Weaver 
Trustees. I do not remember that any of the ideas involved in 
its construction were originated by a member of the firm of 
Messrs. Clark and Standfield; in fact, I assert that they are 
mainly due to myself. 

The English patent which describes and claims the invention of 
the Anderton lift was granted to Mr. Edwin Clark on the 18th of 
February, 1873 ; but the contract for this work was dated the 16th 
of September, 1872—that is to say, the construction of the lift had 
proceeded for five months before it was patented. The reason that 
this invention was left unpatented for so long would come better 
from Mr. Standfield than from me; but whatever it may have been, 
it follows, from the delay, that there is no patentee for it. 

I wrote a paper on the subject of the Anderton lift, which was 
read at the Institution of Civil Engineers on March 21st, 1876, 
and your readers will find in it more information than I can give 
in a letter like the present. I could say more about the engineer- 
ing and design of this lift, and could probably give a different 
pa ery to what your correspondent says about the docks, but I 
think that I have exposed his inaccuracy sufficiently to render it 
unnecessary for me to occupy more of your valuable space. 

SIDENGHAM DUER, 

6, Westminster-chambers, Victoria-street, 

London, 8.W., July 3rd 


ELECTRICAL ACCUMULATORS, 


Sim,—I should feel obliged if you would grant me space to call 
attention to an inaccuracy in the otherwise very interesting and 
important articles upon ‘* Electrical Accumulators and Secondary 
Batteries,” by Professor Oliver Lodge. It is in reference to the 
very high electromotive force that he assigns to the Faure 
accumulator, namely, 2°5 volts. I have had lately upon several 
occasions the opportunity of measuring and testing several lead 
secondary batteries of various forms, and amongst others the Faure 
accumulator. Now not once have I been able to obtain such a 
high electromotive force as 2°5 volts; in fact it was in all cases 
rather under than over 2 volts. As this is a most important factor 
in calculating the amount of work obtainable from secondary 
batteries, as well as in comparing their respective values, it would 
be interesting to know whether Professor Lodge has himself 
obtained an electromotive force of 2°5 volts from a Faure accumu- 
lator, or only assumed it from hearsay. I believe M. Faure gives 
the electromotive force of his accumulator as 2°2 volts. 

July 4th. F, G. Howarp. 


MR. SCOTT RUSSELL. 

Si1r,—In the excellent article under the above title contained in 
your issue for 16th June, 1882, you make no mention of the steam 
coaches designed by Mr. Scott Russell, and which ran regularly and 
well for some time between Glasgow and Paisley. These carriages 
have been referred to by numerous authors, but, so far as I am 
aware, they have not been illustrated and fully described in any of 
the numerous works dealing with the history of the steam engine. 

The Earl of Caithness, in a paper ‘‘ On Road Locomotives ” read 
before the British Association in 1859, says :—‘* Mr. Scott Russell 
made a successful steam carriage, and if it had not been for a 
most unfortunate misunderstanding between the promoters of the 
carriage and the road trustees, whereby a fatal accident took place, 
I believe it would then have made a great stride in the right direc- 
tion. It performed its journey very well for some time.” 

In ‘* Young’s Steam Power on Common Roads,” 219, we 
read :—*‘ In by ws 1834, Mr. Scott Russell established a line of 
steam coaches between Glasgow and Paisley as a regular mode of 


conveyance. These ran for many months with the greatest regu- 
larity and zuccess, and the trip, a distance of seven miles and a-half, 
was run in from forty to forty-five minutes. An accident, caused 
by the breaking of a wheel, which happened to one of these 
carriages, being unfortunately attended with fatal results, caused 
the Court of Session to interdict the whole set of carriages from 
running.” 

Among some introductory remarks in the report of the traction 
engine trials at the Wolverhampton show in 1871, contained in the 
R. A. 8. E. Journal, vol. vii., mention is made of these carriages 
—— by Mr. Scott Russell, and it is here stated that the boiler 
exploded. 

The fullest report of these carriages is given in Mr. John Head’s 
paper on ‘‘ Steam L tion on C Roads,” read before the 

bers of the Institution of Civil Engineers in 1873, and from 
this source we learn that these carriages were among the most suc- 
cessful ever designed. ‘“‘ In 1834 six of them ran for hire between 
Glasgow and Paisley. They were abandoned chiefly on account of 
the ——- of the road trustees, who placed every conceivable 
impediment in their pe at last causing a serious accident, which 
resulted in the death of several persons.” 

I should be very pleased if some of your numerous readers could 
give us more particulars of these interesting carriages ; and if you, 
Mr. Editor, could furnish us with an engraving of one of them in 
a subsequent number, you would gain the thanks of all, who like 
thewriter, take a great interest in everything pertaining to steam 
on common roads, EBONY SETSQUARE. 

29th June, 


THE FOUNDATION OF MECHANICS, 


S1r,—I shall not require much of your space—and this shall be 
the last time I ask for it—to reply to the letters of ‘‘C.” and 
“*, TI.” in your last issue. It is surprising that the latter did 
not see that the sentence he quoted from Rankine was his own 
condemnation. I need only recall the first words—‘‘In a heat 
engine moving with a uniform periodical motion.” Of course in 
such an engine the resistance measures the pressure, because the 
fact that the motion is uniform shows in itself that the two are 
equivalent. But a locomotive starting a train is not a heat engine 
moving with a uniform periodical motion, because every successive 


stroke is made quicker than the last, and therefore the statement. 


does not apply. Why is the qualification put in, but that Rankine 
knew, as every student should know, that without it the statement 
would not be true? I must repeat, for the last time, that the 
cases of uniform motion and accelerated motion are totally 
different and must not be confounded together. 

Again, it is surprising that both “‘C.” and ‘‘®. 1.” should 
actually take the term “cylinder pressure” to mean the 
average pressure, and not, as is always customary, the initial pres- 
sure. It is obvious that by manipulating the point of cut-off we can 
make the average pressure vary as we like, from the initial pressure 
down toa small quartity, quite independently of the resistance. To 
impart this idea into the discussion would therefore be absurd. As 
for “‘C.,” I would advise him to try a simple experiment. Let 
him take any engine of which he has the charge, disconnect the 
governor, turn on full steam with a full load, and then suddenly 
throw off the main driving belt. If the steam pressure in the 

linder falls to next to nothing—as it should do on his theory—I 
shall be astonished. But I think that it is ‘‘C.” who will be 
astonished. 

As to the other point, I am sorry I cannot “take ‘. T1’s.’ word 
for it” that “‘ the act of melting is nothing more than the movin: 
of the water molecules,” or that ‘‘ the internal motion of a liqui 
is greater than that of a solid”—so that a pound of cold water 
has more internal motion than a pound of red-hot iron—or that 
“‘the difference between a solid and a liquid is exactly this ’—for 
the true difference, as generally supposed, see Maxwell’s ‘‘ Theory 
of Heat,” p. 306. On the contrary, I affirm, once more, that the 
internal motion is exactly that which is measured by temperature 
—see Balfour Stewart on ‘‘ Heat,” pp. 367, 368—that the tempera- 
ture of a pound of water or ice, each at 32 deg., being the same, 
their internal motion is the same; and therefore the heat 
expended, or the work done, in turning the ice into the water is 
not represented by the motion existing in the water.—N.B. I do 
not therefore assert that it is not represented in some way. 

I do not suppose it can be for the interest of your readers that 
this discussion should be continued further. I wrote the papers on 
the ‘‘ Foundations of Mechanics,” which you were kind enough to 
insert, because I felt it to be desirable that many engineers should 
think more clearly, and write less confidently, on these matters 
than they have done; and that conviction has certainly been 
—— by the present correspondence. Perhaps I ought formally 
to disclaim all connection with any such monstrous equations as 
F M= R, or F = MR, which have been fathered upon me. My 
views on the relations between force, motion, and resistance— 
which are simply the views of all authorities on mechanics—have 
been fully set forth in the papers referred to. 

10, Victoria-chambers, Westminster. WALTER R. BROWNE. 


Sir,—In my letter, which you did me the favour to publish in 
your impression of yesterday’s date, I meant to have continued 
the sentence after the words “‘to be 63 Ib. upon the square inch,” 
by adding ‘‘the initial pressure, say, 60 lb. per square inch,” but 
— I must inadvertently have omitted those words in the 


July Ist. 


THE NORTH-EAST COAST EXHIBITION. 


S1r,—The Committee of the above Exhibition regret to find that 
there is an impression abroad, that the undertaking is merely a 
local affair, and that there is no wish or desire to include exhibits 
from a distance. Such is not the wish of the Committee; on the 
contrary, they hope that exhibitors from all parts will send 
exhibits. If they do so, I am sure they will be heartily welcomed 
and appreciated. Gro. RENwICcK, Hon. Sec. 

Newcastle-upon-Tyne, 

July 5th. 
THE ROYAL AGRICULTURAL SHOW, 


S1r,—I find’ there is a new rule this year that all machinery must 
be in its place, fixed, and painted, by July Ist, or a clear week 
before the show. On discovering this yesterday I immediately 
wired to the secretary asking whether my machinery would be 
admitted. Itwasallloaded upand would havebeenin — to-day ; 
the reply was in the negative. I hear that goods have since been 
admitted into the yard. The ordinary rules are well known to 
annual exhibitors, and such a change as the one mentioned, I main- 
tain, should be specially pointed out, and if the hard-and-fast line 
is drawn in one case it should be in another. I trust you will find 
room for this to explain the non-appearance of my exhibits. 

Castle Engine Works, Stafford, July 5th. W. G. BaGNALL. 


A LarcE Borne AND TurNING is described 
as the largest boring and turning machine in the United States has 
just been set up in the establishment of McIntosh, Hemphill, and 
Co., of Pittsburg, Pa. It weighs 235,000 Ib., or 110 tons, is 25ft. 
high, and occupies a 5) 30ft. square. It will turn, bore, and 
cut a key-way in wheels of any size up to 16ft. in diameter by 11ft. 
wide on the face. 

A REMARKABLE Bock oF AMBER.—Some fishermen of the Isle 
of Zuigst have fished up, opposite Stralsund, a piece of amber 
weighing more than 81b. It is 9}in. long and 5hin. in circumfer- 
ence. It is a most remarkable piece of amber, having all the 

ualities which distinguish the rarest pieces—colour, dark yellow, 
shining like glass, and not transparent. It is rare that a piece of 
amber weighs 1lb. The sig which is preserved in the Museum 
of Nati History at Berlin weighs about 14 Ib. 
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WATER-TANK ENGINES FOR THE CAPE COLONIES’ 


RAILWAYS. 


MESSRS, HAYWARD TYLER AND CO., LONDON, ENGINEERS. 


Messrs. HarwarD TYLER AND Co., of London, have lately 
supplied to the Cape Colonies Railways a rather novel descrip- 
tion or combination of engine for the combined office of washing 
out locomotive fire-boxes and carrying water up the line to out- 
lying stations. The engines, six in number, were made for the 
above-named railways to the order of Mr. Thornton, locomotive 
engineer to the railways, Mr. Hutton Gregory, past president of the 
Institution of Civil Engineers, being consulting engineer to the 
Crown Agents of the Colonies. In some of the outlying stations 
on the Western system water is scarce and of exceedingly bad 
quality, necessitating frequent washing out of the fire-box casing 
of the locomotives—hence the use of one of the pumps showy in 


our engraving. It is one of the well-known “ Universal” steam | formed by hydraulic pressure. It is of 6-horse power, and 
pumps of Messrs. Hayward Tyler and Co. It has a 7in. steam | capable of supplying steam of 150 lb. should it be desired. 
cylinder and a 4in. double-acting pump, and is fitted with ball | Both pumps are provided with ample hose in lengths fitted with 
valves of india-rubber. The pump is capable of throwing from | unions, and the washing-out engine is fitted with nuzzles suitable 
two to three thousand gallons of water per hour against a pres- | for going into the mud-holes of the fire-boxes. Coal bunkers 
sure of some 80 Ib. per square inch. The second use to which are provided on the truck, which is of the standard type used by 
the engines are applied is that of filling a train of water trucks, | the railways. Water tanks for the supply of the boiler are also 
of which we are told the railways have provided themselves with provided. All parts are of the best description of material, and 
some thirty. The second, or auxiliary, pump has a steam cylinder | great care has been bestowed in the design so as to have every- 
of 5in. and pump din. diameter. By means of hose, water can thing conveniently arranged for performing the duties for which 
thus be picked up on the roads and carried into the interior. | the machinery was intended. The engines were built under the 
The boiler is of the locomotive type, made of steel ; all flanges | inspection of Mr. Stanger, of Queen Anne’s-gate. 


THE CENTRE-CYCLE. 


Iv our impression of the 26th May we described a new form | 
of velocipede invented by Mr. Ed. Burston, architect, Horsham. | may rise between them without inconveniencing the rider. The 
This machine we now illustrate. It presents several features | machine is light, can be mounted at any time, the weight of the 


which make it of special interest, amongst which are the arrange- 
ment by which the frame carrying the small wheels is jointed so 


| rider is immediately over the main wheel, yet he cannot be 


that these wheels may mount any obstruction, or the large wheel | skating, the bicycle crank bac | retained, the best and most 
controllable form is used. The four small wheels may be so set 
that they but seldom touch the ground, and generally the 
machine may be said to combine the advantages Page bicycle 


thrown over the machine. The riding movement is like that of | with those of the tricycle, 
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HIGH-PRESSURE FILTERS. 


MESSRS. J. HALLIDAY AND CO,, NEWTON, MANCHESTER, ENGINEERS, 


ELEVATION 


CLEANSIN®| DISGHARCE PIPE 


‘ 2 3 + 5 6 


CLEANSING DISCHARCE PIPE 
8 


7 
j 


26 


SCALE IINCH = |,FOOT 


SECTION OF SLUICE 


AND SETTLING TANK 


ar 
OVERFLOW 


SEWER 


SETTLING TANK 


FOUNDATION PLAN OF FILTER 
SEATING 


TANK FOR CLEANSING 
DISCHARCE FROM FILTERS 


TOP PLAN OF FILTER SEATINC 
CAST IRON SIEVE STANDARDS ANDO CHARCOAL BOX 
WELL. N 
N 
N 
N 
> N 
2 <3 ull 
uw = 


FEED PIPE 
TO PUMP 


CLEANSING 
DISCHARCE PIPE 
DISCHARCE PIPE 


STORM OVERFLOW a 


MAIN 


By the accompanying engravings we illustrate a form of char- 
coal filter made 7 Joseph Halliday and Co., Portland 
Works, Newton, Manchester. The filter is specially made for 
purifying large quantities of water for drinking and manufac- 
turing purposes, but it is also made for filtering sewage water. 
The filters we show in elevation and section above, and 
also an arrangement of the filters for sewage water treatment is 
shown. In the latter the water is received into settling 
tanks, and pumped from them into the filters, which may be 
duplicated and placed in one line, or set apart as shown. The 
filter is charged with charcoal made for this purpose, and is con- 
— as the th fluid — ig at 

wu tering medium. In this wa: 


A 
WELL FOR FILTERED WATER 


When it is necessary to clean the filter the stream is reversed, 
the fluid enters in at the top and washes out the solid matter 
into a tank for cleansing discharge, and is there dealt with ; the 


water for cleansing purposes is taken from a well of clean water, 
so that the top side of filter is kept clean during the cleansing 
TOCeSs. 
- The filter case is made of boiler-plate, the pipes of cast iron, 
and all valves are of brass with brass seatings, the outer casing 
being of cast iron. The interior of the filter cylinders are fitted 
with perforated plates held in position with bolts and angle iron 
rings. Charcoal for the purpose of sewage filtration differs from 
the charcoal used for domestic or manufacturing purposes, and 
can be made where the filters are used at a cost of £3 per ton. 
The cylinders are 8ft, diameter, and will take a charge of char- 
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BOILER 


coal to fill two cylinders—which is called one filter—of 11 tons. 
This charcoal may be taken out and reburnt, but it would be 
cheaper to only wash the larger sort and renew the fine beds, 
which may be said to be about five tons, costing at each renewal 
£15 without labour, and would require renewing every three 
months. The two filters shown, the maker states, would filter 
80,000 gallons per hour of sewage water taken from the settling 
tanks ; and adding the cost of pumping, he says the cost of this 
mode of treating sewage would not be more than 18s. per 
1,000,000 gallons. 

The filters are being extensively made for boiler and 
are now used to cleanse the water from the hot and are 
said to pass it into the boiler at a cost of one halfpenny per 
1000 gallons; 
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BREWING IN ENGLAND. 
No. IV. 

IMPROVED MALTINGS. 

Now that the malt tax is repealed and malting is absolutely 
free, it is to be expected that many changes will be introduced 
into the system of making malt. Formerly malt had to compete 
with sugar alone, and although the past ten years have revealed 
retrogression in the actual quantities of malt made, the immense 
increase in the use of sugar has been sufficient not only to make 
up the increased quantity of beer produced, but also materially 
to assist in keeping down the prices of malt. Now, however, 
malt has a third rival, and one which threatens speedily to affect 
materially the normal conditions of the trade, both as to its mode 
of production and the value of its products. Other grain than 
malt can be used entirely at the discretion of the brewer. Hence, 
rice, maize, or similar cheap starchy grain is already extensively 
used, and threatens very quickly to become universally adopted 
by all brewers. As a consequence, for a long time to come it 
will be idle to expect any material addition to the number and 


ON TIDES AND TIDAL SCOUR.* 
By Mr. JosrpH Bovtt, C.E. 
[Continued from page 470.] 


On referring to the tidal hours of the British Isles, it will be 
found that the earliest point of contact is the islet of Rockhall, 
long. 13 to 14 deg. W., lat. 58 deg. N., where H.W. F. and C. 
is at 3.30. On the west coast of Ireland the earliest time is also | 
3.30; that is at the Blaskets, off the extreme point of Kerry, | 
long. 12 deg. At the extreme west point of France, the Isle of | 
Ushant, the hour is practically the same, or 3.32 ; at Cape Ortegal 
and Finisterre, the north-west extremity of Spain, the time is 
3.0; and at Belem, Lisbon, 2.30, and the hour gradually becomes 
earlier—or later—to the Straits of Gibraltar, and the West Coast 
of Africa, suggestive of a meeting in the Bay of Biscay between 
the North Atlantic return and an offshoot from the equatorial 
regions of the African coast. Rockhall and the Blaskets are 
nearly on the same meridian. From the latter the tide hour 
gradually advances eastward, not westward, reaching Carnsore 
point, on the south, at 6.0, Tuskar at 5.45, and Ballycastle Bay, on 
the north, at 6.25. From Carnsore the hour advances rapidly to 
11.0 at Carlingford Point. On the north the tidal force is detained 
in the narrow passage between Fairhead and the Mull of Cantire, 
and does not pass Red Bay until 10.31, reaching Donaghadee at 
11.13, On approaching Scotland the tide hour at St. Kilda is 


capacity of our malt-houses, but improvements in the re-model- | 5,30, at Bernera in the Western Isles 6.11; its further progress 


ling or a replacement of existing maltings may not only be safely 
predicted, but is an absolute necessity. d 

In the maltings illustrated by us this week, page 8, as 
designed by Messrs. H. Stopes and Co., Southwark-street, London, 


a number of novel features are introduced which add materially 
to the effective power, safety, and economical working of an 
ordinary malting based upon the English type, or following the | 
system of working which, until recently, has been invariably 
adopted in Great Britain. It is planned as a series of four con- 


eastwards is very irregular and slow until it passes the Mull of 
Cantire at 10.45, reaching Morecambe Bay at 11.26; the numerous 
islands and litoral irregularities of the west coast of Scotland cause 
much delay. 


to the mouth of the Thames, the hour being very uniform at places 
in the latitude of the Moray Frith and Kinnaird’s Head ; and just 
twelve hours later at the Thames. 

On the west coast of England the tide hour from the south 


At the extreme north of the Shetland Isles, where | 
the force is divided, the tide hour is 9.45, thence it advances | 
; southward and eastward, with considerable regularity of increase, | 


| that the time of high-water of an equinoctial spring tide, April 
| 8th, 1875, is nearly uniform at Whitehaven, Fleetwood, Liverpool, 
| Belfast, Dundalk, Dublin and Kingstown, the greatest difference 
| between any two places not exceeding forty-five minutes, whilst it 
| is the same in four places out of seven, two of the other three 
| being identical, At Barrow and Holyhead the variations were 
| considerable, being much earlier at Holyhead and much later at 
Barrow. All these places border the area round the Isle of Man, in 
which the forces from the north and south unite. Admiral 
Beechey observed that the time of low-water at the northern and 
southern entrances of the Irish Sea, and at the entrance of the 
| English Channel, were identical with that of high-water in Mor- 


cambe Bay and the Straits of Dover, and the reverse. Taking Mr. 
Shoolbred’s observations, for the convenient comparison of the 
tidal e on the west coast of England and the east coast of 
Treland, it appears that at— 
Feet. 
Whitehaven the extreme rangeis .. .. 27 
Barrow ” ” 30°66 
Fleetwood ,, 28°03 
5) 
Mean 26°96 
and at 
Dundalk ” ” 14°33 
Dublin ” ” ” 
4) 
| 12-46 


_ That is, the range in England is twice as great as it is at the other 
side of the Channel in Ireland ; and, where the times of high-water on 
. each side coincide, the surface is inclined from east to west ; at low- 


ONE HUNDRED AND THIRTY QUARTER MALTING. 


tiguous buildings of unequal height, each perfectly distinct and | advances from 4.30 at the Scilly Isles, until it meets that from 
firepresi, so that should a fire occur it will be confined to that | the north around the Isle of Man. Passing eastward through the 
particular portion of the building in which it arises. At one end | English Channel, the hour advances steadily to Portland Bill, a 
is placed the barley store. Directly the barley is received it is | little eastward of which it is detained for two or three hours by 


hoisted to the top floor ; then, as wanted, it passes through the | 
sereen and half corn separator, and is placed upon the floor im- | 
mediately above the upper set of cisterns, into which it descends | 
as needed by opening a slide. The number of cisterns is | 
twelve ; they are made of iron, and are square, tapering to a | 
point below. When the steeping is complete the water is 
drained away, and by opening a valve the corn rapidly gravitates | 
to the floor upon which it is intended to be grown. By | 
these arrangements no manual labour of any descriptionis required | 
in the barley store or cisterns, excepting the small amount | 
needed to direct the running of the corn or occasionally shifting | 
it. The next building to the barley stores is devoted exclusively | 
to the growing floors, three in number. These are arranged so | 
that two are below the ground line and one above. To 
ensure perfect regularity of working throughout the whole 
house, each floor would receive a fresh wetting every day, and a 
piece would be elevated to the upper kiln floor once every 
twenty-four hours. In this way each piece is necessarily narrow 
and under good control. The only mode of communication 
between the barley store and growing floors is through one small 
iron door and the discharge pipes from cisterns. The kilns are 
double, each possessing two drying floors, an air distributing 
chamber, a malt store, and a powerful fireplace. The kilns are 
of unusual height, so as to gain great effective power. They are 
designed for wire floors. The grown corn is elevated first to the 
upper floor, where it is loaded to a depth of 4in. or Sin. only. 
With the great height of the kiln and an enormous volume of 
air passing through as a consequence of its construction, the 
moisture is speedily driven from the corn, little or no turning of 
the floor being necessary. Several doors are placed at convenient 
distances in this floor, which open downwards, and the corn is 
easily and quickly dropped upon the lower floor. Another 
charge is then placed upon it, so that the same air and heat 
which continues drying the lower floor can be utilised in driving 
off the moisture from the second floor, a purpose for which it is 
particularly well adapted. After being sufficiently kiln dried 
—i.e., maintained for a number of hours at a high temperature 
—the finished malt is thrown down to the adjacent malt store. 
The lower drying floor is fitted with a mechanical turner, so that 
the only manual labour required in the kilns is the distribution, 
levelling, and discharge of the floors and the necessary attention 
to the fire. As the first floor is at a height of 22ft. from the 
furnace bars, this space is utilised by putting a floor round the 
central shaft 7ft. 6in. from the level of the stokehole | 
floor, and the space between the floor at the bottom of the | 
distributing chamber forms a malt store of large capacity. | 
Ample room is left in the stoking floor for an adequate | 
supply of fuel. The fourth building is a store for malt combs, | 
&c., communicating with the lower drying floor and kiln 
malt store by the supply pipes and discharge doors only. 

In addition to the many novelties of construction and arrange- 
ment of this malting, it is especially designed to have the whole 
of the hoisting, turning of floors and screens, and pumping of 
water to cisterns performed by an electrical motor in connection 
with a dynamo machine driven by the main engine of the brewery, 
which may be at a considerable distance, or by a fall of 
water or running stream, should one exist within practicable 
distance. By this method sufficient power can be gained in an 
economical form, which would require no skilled labour at the 
malting to tend, and which would be attended with little or no 
risk of any kind. Our engravings so fully illustrate the malt- 
ing above-described, and show the main dimensions, that further 
explanation is unnecessary, 


| lands, 


the contraction arising from the projection of Cape de la Hogue ; 
afterwards it advances slowly and gradually through the Straits of 
Dover to the mouth of the Thames. 

On the coast of Norway the tide hour at the Romdals Islands, a 
few degrees north of the Shetlands, and about 6 deg. east, the tide 
hour is 10.45, or just an hour later than at the north of the Shet- 
At the Loffoden Isles, considerably north and east of the 
Romdals, the hour is noon. 
between the Shetlands and Norway, and the hour at Bergen is 
1.30, about the same as it is at Arbroath in Scotland, showing a 
drag, caused doubtless by the rugged coast of Norway and the 
in-draught to the Baltic. At the Skawt, south of the entrance to 
the Baltic, the hour is 5.56; here the hour from the north meets 
that which travelled through the English Channel along the coasts 
of France, Belgium, Holland, Germany, and Denmark. In thus 
tracing the progress of the several divisions of the tidal force in 
these parts of Western Europe observation has been confined to 
the most prominent features of the respective coasts, such as head- 
lands or islands, so far as they can be obtained from the Admiralty 
tables. The detention caused by islands has been referred to in 
the case of Greenland and the isles of Scotland; there are two 
other instances, on the coasts of England and Ireland, which are 
worth special notice. In the Solent, and as far to the westward as 
Portland, there are what are termed the first and second high 
waters. After low-water the tide at Southampton rises pretty 
steadily for seven hours, which may be considered as the first or 
proper high-water; then for an hour it ebbs 9in., at the end of 
which fime it begins again to rise, and in about 1} hours 
reaches its former level, and sometimes higher ; this is called the 
second high water. The tidal level is therefore nearly stationary 
for rather more than two hours; similar first and second high- 
waters occur on either shore of the Solent. This phenomenon is 
ascribable to the tidal force being divided at the Needles, one part 
travelling up the Solent, passing Hurst Castle at ten o’clock and 
West Cowes at 10.45, the other passing to the southward, and 
turning round Bembridge Point at eleven o’clock into Spithead, 
reaching West Cowes at 11.45 and Hurst Castle at noon. At 
Havre the water remains stationary for an hour, with a rise and 
fall of 3in. or 4in. for another hour, and it rises and falls 13in. 
only for the space of three hours. This irregularity no doubt 
arises from the sudden projection of Cape de la Hogue, combined 
with the peculiar formation of the coast of Havre. On the coast 
of Wicklow county, and abreast of the Arklow Bank, is Courtown, 
a place which is termed a node or hinge of the tide, where it is 
often said the tide neither rises nor falls. This spot appears to me 
another example of the division of tidal forces here by the bank of 
Arklow. Courtown is about midway between Wexford Harbour 
and Wicklow, and protected by tbe bank from any direct approach 
from the sea. There is a difference of four hours in the tidal esta- 
blishments of Wexford and Wicklow; that is, high-water is four 
hours earlier at Wexford Haven than at Wicklow Head. At 
Kilmichael Point, a little north of Courtown, the establishment is 
exactly two hours later than at Wexford Haven and two hours 
earlier than at Wicklow Head. The tidal range is 2ft. at Wexford 
and Wicklow 6ft. or 7ft. It is clear the times of high-water at one 
end of the channel of Courtown and of low-water at the other so 
nearly coincide, the tides become complementary, and nearly 
balance each other at Courtown, producing a state of almost no-tide. 
To a limited extent the phenomenon of two tides is found in the 
Mersey, the flood through the Horse, or Hoose, and Rock channels, 
being twenty minutes to half an hour in advance of that through 
the main channels, which is detained by Great Burbo and other 
banks, On the ebb the tide, I think, usually turns earlier on the 
Cheshire than on the Lancashire shore, but not always; in making 
observations it is necessary to be very careful, as light bodies on 
the surface may drift down the river while heavier bodies are still 
carried upwards. 

From observations reported by Mr. Shoolbred, C.E., it appears 


*A Paper read before the Liverpool Engineering Society, 


Going southwards there is a detention | 


water the inclination is reversed, or, as it may be briefly expressed, 
at high-water the current is from England and Wales to Ireland ; 
at low-water from Ireland to England and Wales. The explana- 
tion of this phenomenon is to be found probably in two facts, viz., 
the re-union of tidal force in the area round the Isle of Man and 
in Morecambe Bay, and the much greater volume and velocity of 
the streams in England and Wales as compared with those in 
Ireland. If a person carrying water in an open vessel stop suddenly 
the surface of the water will rise higher, if he has been moving 
quickly, than with a slow movement ; and so, though in the ocean 
the surface of the water is not usually much elevated, yet, if any 
obstruction present itself, the rebound of the force causes an 
increased elevation according to the size and abruptness of the 
obstruction. In meeting a land stream the result is similar, with 
this additional feature, that the surface of that stream is also 
raised, action and re-action being equal ; and when the obstruction 
is removed by the advance of the tidal force a re-action follows 
which carries the surface of the water about as much below its 
mean level as it had been raised above, unless the basin is too 
shallow. The ebb, then, is not caused by any continued tidal 
influence, but is the return of the water which had been dammed 
back by the tidal force during its passage up the river, in which it 
finally expires at the highest attainable limit. 

The motion of this force may be conceived of as resembling the 
undulation of a carpet or table cloth when a little air has been 
caught between it and the floor or table, but the particles of the 
carpet or cloth do not flow down each side of the undulation as do 
the particles of water. In the paper before mentioned I have 
com d the action of tidal force in channels of irregular section 
to the rapid propulsion of an elastic dam, which contracts and 
expands with the form and size of the channel. Assuming the 
vertical section to be parabolic, the dam forms a weir of two slopes, 
up which at each stage of advance the upland waters rise on the 
one side to descend upon the other; there being two streams on 
the upward face of the dam, one over the other, the depth of each 
being undefined, analogous to the contrary movements in bodies of 
different draught referred to above. Other things being equal, the 
height of the weir will vary with the depth of the channel, because 
the level of the crown of the weir, that is, of high water of any 
tide, is uniform, or nearly uniform, throughout the tidal portion of 
a river. Thus the reason why dredging has been so serviceable 
becomes apparent, not, as is usually said, because more tidal water 
passes into the river, for, if the views enunciated above are 
correct, tidal force is as viewless as the wind and as immaterial, 
but because more upland water is pent up and afterwards discharged, 
as when sewers are flushed by a shallow stream. All attempts to 
force or to coax more sea-water into a river have almost always 
if not uniformly, failed; where said to be successful the increased 
elevation of the level of high water has been very trivial. On the 
other hand, where the altitude of the tidal weir has been increased 
by lowering its base, that is by dredging, the effective force of the 
upland waters has been increased and the channel deepened. This 
result is conspicuous in the Tyne, the Clyde, the Tay, the Ribble, 
the Liffey, and other tidal harbours, 

I have been favoured by Mr. Stoney, of Dublin, with interesting 
information respecting the improvements in the port of Dublin. 
The history of the operations in Dublin Bay has been recorded by 
Mr. J. P. Griffith in a communication to the Institution of Civil 
Engineers, May, 1879. The bar is from five to six miles east of 
Carlisle Bridge ; in 1819 there were 64ft. of water on the bar at low 
water ; in 1822, 8hft.; in 1838, 104ft.; in 1856, 13ft.; in 1868, 
15ft.; and in 1873, the date of the last Admiralty survey, 16ft. 
There does not appear to have been any subsequent survey. 

(Zo be continued.) 


Coprrr IN AMERICA.—It is not perhaj 
known that very low-grade copper ores are now smelted success- 
fully in the United States, and that there is a market for such 
ores. We understand that the Orford Nickel and Copper Com- 

ny, at its works at Bergen Point, is smelting imported ores as 
ow as 3 per cent, in copper, and for a lot recently offered, running 


generally 


2°87 per cent, in copper, 4 dols, 88¢, per ton was paid, 
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RAILWAY MATTERS. 


THE London, Chatham, and Dover Railway Company announces 
that the new Kearsney loop line, affording direct communication 
aes London and the Deal and Walmer branch line, has been 
opened, 

On the Ceylon railways the drivers and are mostly 
Europeans, and are said to get salaries ranging from two to three 
hundred a year. The station masters are usually Burghers; 
that is descendants of the Dutch and Singalese races, and the 
remainder of the employés are natives, 


In concluding his report on an accident that occurred on the 29th 
May—Whitsun Monday—near Whittington Station, on the Cam- 
brian Railway, Col. Rich says :—‘‘ The accident was caused by 
attaching the shunting engine to the tail of the 8 a.m. passenger 
train from Aberystwith, This engine is of a description which is 
quite unfit to run safely with any train.” 

A GREAT NORTHERN train, with an 8ft. single driver outside 
cylinder engine, which recently took the Duke of Edinburgh from 
Leeds to London on the Great Northern Railway, did the journey, 
186} miles, in exactly three hours, One stop was made at Grantham. 
The actual speed, therefore, was over 62 miles per hour. This is, 
we fancy, the quickest run of the stated length on record. 

A COLLISION occurred on the 29th May, at Farringdon- 
street Station, on the Metropolitan Railway, and in reporting on 
this Major Marindin says :—‘“‘ If the evidence of the driver of the 
Great Northern train could be accepted as correct, the cause of this 
collision would appear to have been the accidental failure of part of 
the mechanism for applying the continuous brake with which the 
train was fitted.” 

TRAFFIC by steam tramcars has recently been opened between 
Hanley and Burslem, the engines being supplied by Messrs. Man- 
ning and Wardle, of Leeds, By the opening of this section the 
last link has been added to a chain of steam tramways, seven miles 
in length, by which connection is made between all the chief towns 
of the Staffordshire potteries, The system is served by as many as 
ten steam-condensing smoke-consuming engines. From Hanley to 
ne war is said to be the track of the first tram line ever laid in 

ngland. 


In a report on the double collision which occurred on the 18th 
of April on the Cockermouth, Keswick, and Penrith Railway, 
Major-General Hutchinson says :—-‘‘ This double collision, which 
was nearly being attended by most serious results, though con- 
tributed to by other causes, was mainly brought about by a direct 
violation of the train staff and block telegraph regulations under 
which the Cockermouth, Keswick, and Penrith single line is 
worked.” He further says: ‘‘ But for the promptitude which was 
afterwards displayed by porter Robinson at Bassenthwaite Lake 
Station in first despatching the message about the runaway engine, 
and then by clerk Patterson at Cockermouth in receiving and 
acting on it, the loss of life would probably have been great.” 

Ir will be remembered that some months ago a terrible accident 
happened at Spuyten Duyvil, which was attributedto the Westing- 
house brake, which, it was said stopped a train by its failure, and this 
train was then run into by a following train. ‘The Spuyten Duyvil 
Investigating Committee, has however, reported to the New York 
Senate attributing the responsibility for the disaster to the negli- 
gence of the rear brakeman, and deprecating the idea that the 
automatic brake-cord was used to stop the train. The committee 
recommend ‘‘ the Government to exercise such supervision as will 
more completely insure an observance of those precautions which 
the public have a right to demand for their security and comfort 
from the companies.” This verdict effectually settles the dispute 
in favour of the Westinghouse brake. 

Art the date of recent news the surveyors were busily engaged on 
the route of the railway from the Semaphore to Largo Bay, South 
Australia. The Government contemplate making considerable 
reductions in railway fares throughout the Colony. The details of 
the change have not yet been thoroughly completed. On May 17th 
the Governor performed the ceremony of opening the second and 
last sections of the Great Northern Railway. ‘lhe former section 
is from Orroroo to Quorn, a distance of 584 miles ; the cost of this 
was £116,000. The latter section is from Beltana to Government 
Gums, and completes the line from Port Augusta to Government 
Gums, as well as from Adelaide. The total length of railway from 
Adelaide to Government Gums is 406 miles. The total cost, Zhe 
Colonies and India says, has been about a million of money. 


‘THE collision which occurred on the 13th May on the Midland 
Railway, at Midland junction, King’s-cross—Metropolitan—when, 
as the 6.8 p.m, Midland passenger train from South Tottenham to 
Moorgate was standing at the up home-signal at Midland junction, 
King’s-cross—Metropolitan—at about 6.40 p.m., it was run into by 
a Midland pilot engine—No. 691—which had left Kentish Town 
for Farringdon-street at 6.30, and which had by a mistake been 
allowed to pass Paul’s-road junction, the next block post to Mid- 
land junction, King’s-cross, while the preceding train was still in 
the same block section, was due to a failure in the block working 
between Paul’s-road junction and Midland junction, King’s-cross, 
and considering that it took place in a tunnel, and with the atmo- 
sphere too thick for the driver of the pilot engine to see the tail 
lamp of the passenger train more than 20 yards off, it is fortunate 
that it had no worse consequence, 


IN a paper recently read before the Instituticn of Civil Engineers 
in Ireland, entitled ‘‘ Engineering Notes in Ceylon,” by H. F. A. 
Robinson, the author says :—‘‘ The centre of Ceylon is moun- 
tainous, and it is only of late years that a trace was discovered by 
which a railway could be brought up to Kandy from the low 
country. At it is, the line runs for about fifty miles nearly level, 
and then ascends for twelve miles at a uniform gradient of one in 
forty, with curves as sharp as five and a-half chains. ‘Two engines 
are necessary to take the train up this pass, and the time for the 
distance is over an hour. Coming down, brakes are applied to 
every car separately, which, as may be imagined, has the effect of 

eatly shortening the life of the rolling stock. The gauge of this 

ine is 5ft. 6in., or the ordinary Indian gauge. The sleepers, which 

are all imported, are creosoted, which, besides improving the 
sleeper, renders it impervious to the ravages of white ants. The 
carriages are very similar to those in ordinary use at home, although 
they are better ventilated; but they are very stuffy and uncom- 
fortable, and, in fact, not fit for theclimate. American cars would 
be much more suitable for the European passenger tratlic, as they 
have through ventilation, which is so necessary in the East.” 


In a recent impression reference was made in this column to the 
condition of the horses on the Reading tramways, and a corre- 
spondent says that there seems little reason to wonder that the 
horses soon grow thin, The horses on the Reading tramways are 
overworked ; they are driven a good part of the journey too fast ; 
they are driven by very young men, or mere boys, without experi- 
ence and with the thou +, Fea of boys; they have quite 
enough of yr a and they have a great deal too much of the brake. 
Some of the thoughtless drivers employed by the Reading Tram- 
way Company seem to imagine that there is something fine in 
bringing up the horse or horses and car as rapidly as possible, 
directly a passenger signifies the desire to alight or enter. 
Without any warning to horses, who have perhaps just felt 
the whip, the brake is put full on as fast as hands can get it on, 
and the horses are pulled up. The horses are worried, and in their 
work they are not treated with the care of an experienced driver, 
Then the road is bad, for thereare many steeplittleclimbs. Some of 
the cars are one-horse and some two-horse, and all are worked two- 
horse over part of the road. The company possesses about thirty- 
seven horses, and only about six cars are worked, so that this 
should be enough horses if they were fed as well, for instance, as 
the railway yo syed horses in Reading and worked by careful 
men. Some of the carsare in bad order, and on Wednesday one car 
ran into another because of the failure of the brake to act, and a 
horse was much injured; 


NOTES AND MEMORANDA. 


At a temperature of 773 deg. Fah. steam cannot be condensed 
into water, no matter how much it may be compressed. 


Tue following test for fusel oil has been recommended by 
Jorrisow :—Ten drops of colourless aniline and two or three drops 
of sulphuric acid are added to ten cc. of the spirit ; a red colora- 
tion will be produced if one-tenth per cent. of fusel oil be present. 
If less than 0°1 per cent. is present then a greater quantity of the 
— must be shaken up with chloroform, and the test applied to 
the residue after evaporation of the chloroform. 


THE number of miles of streets which contain mains constantly 
charged and upon which hydrants for fire purposes could at once 
be fixed, in each district of the metropolis, is as follows :—Kent 
85 miles; New River, 213; East London, 85; Southwark and 
Vauxhall, 117; West Middlesex, 834; Grand Junction, 37; Lam- 
beth, 70; Chelsea, 65; making a total length of 7554 miles. The 
en are ready to affix hydrants thereon whenever required 

0 80, 

THE first screw boats ever built in America, and, as far as we 
know, the first iron hulls, were the Anthracite and the Black 
Diamond, built on the plans of Captain Ericsson, and employed in 
carrying coal through the Delaware and Raritan Canal. The first 
sea-going propeller built in America was the frigate Princeton, 
built on Captain Ericsson’s designs, under the direction of Captain 
Stockton. It was a full rigged sailing ship, the intention being to 
use steam only as auxiliary. 


For the conservation of yeast the following has been recom- 
mended in the Chemical Review :—‘‘ The thick portion of the yeast 
is filled into a champagne bottle, and on top of it is poured about 
24 cm. of olive oil. The bottle is then closed by tying a bladder 
over its top, and in order to protect it from explosion a pin is put 
through the bladder, So the yeast will keep well for a long time 
if kept in a cold place. Yeast, if mixed with about one-eighth of 
eed glycerine, also keeps well for some time if kept in a cool 

M. ALEXANDRE Sr. Ives is reported by the Journal of the 
Society of Arts to have succeeded, after numerous experiments, in 
extracting from sea-weed a composition like that of starch and 
sugar, which is well adapted for the economical manufacture of 
certain articles of commerce, such as imitation leather, and trans- 
parent substances. The sea-weed, previously washed in pure water 
or water impregnated with a little lime or potash, is dried, and 
then pounded or ground, according to its variety, and introduced 
into a conical boiler. A soluble substance is extracted by a bati of 
hot water or steam, when the residue on cooling assumes a gela- 
tinous consistency. 

THE following experiment, called ‘‘Unburning of Water-gas 
by Iron and by Magnesium,” is given by Nature. 3-4 grams very 
finely divided iron (ferrum alcoholisatum) are placed in a small 
piece of hard glass tubing about 12cm. longand 14mm. diameter. One 
end of this tubeis connected with a flask containing hot water, theother 
with an ordinary gas exit-tube and small pneumatic trough. The 
iron is heated, the water brought to, and just maintained at the 
boiling-point, and the end of the delivery-tube is plunged under 
the water in the trough. Hydrogen is obtained in a rapid stream. 
As thus arranged the decomposition of water-gas by iron is readily 
shown without the use of a furnace or porcelain tube. A similar 
apparatus serves to show the decomposition of water-gas by 
magnesium ; a piece of magnesium-ribbon about 60cm. long is 
folded on itself so as to form a bundle about lem, in length, which 
is placed in the glass tube ; the water is kept nearly boiling ; the 
magnesium is heated until it begins to melt and burn at the edges, 
at this moment the water is rapidly boiled (and the exit-tube is 
plunged under the water in the trough), when the magnesium is 
found to burn vividly in the steam, and hydrogen to be evolved in 
quantity. 

A REMARKABLE instance of the development of electricity by 
friction, the Brewer's Guardian says, has been brought to 
light in a Berlin brewery. The building is constructed of 
stone and iron, with the floors laid in asphaltum. Located 
in the upper story of the malt-house is a malt-cleaning 
machine, from which the cleaned malt is conducted down, through 
an iron shoot, to wagons in the lower stories, for distribution 
through the works. lf the malt-cleaning machine remains a long 
time in operation—which freqently does occur without inter- 
mission for three weeks at a time—electricity is developed by 
friction of the malt in the iron shoot; and in the most isolated 
portions of it, such is the tension of the electricity that sparks 
continuously flash here and there, the malt crackles throughout, and 
sparks fly from it to the hands of the employés. The men at first 
thought this was a demoniacal exhibition, until an expert calmed 
their fears. This gentleman, Herr Nehrlich, brought the subject 
before the Electro-technical Union, and the discussion thereupon 
caused statements from several members that would have noticed 
similar appearances in other breweries, &c. Dr. Werner Siemens 
showed how, through the existence of the asphalt floors, the malt 
room is so ‘solated from other portions of the building that it 
electrically resembles a Leyden jar. 

THE American Signal Service Bureau has in press a monograph, 
by Sergeant Finley, containing a review of the observations of 600 
tornadoes, which have occurred in America during the past eighty- 
seven years, with generalisations from the recorded facts and 
suggestions as to the methods which ought to be followed in the 
investigation of such storms. It appears that tornadoes occur most 
frequently in summer, and in the month of June; though they 
have occurred, however, more frequently in April than in July, and 
in May and September than in August. The average width of the 
path of destruction is 1085ft., and the storm cloud runs with a 
velocity of from twelve to sixty miles. The wind within the 
vortex sometimes attains a velocity of 800 miles an hour, the 
average velocity being 392 miles. Among the suggestions made in 
the paper are some having reference to the peculiarity of the move- 
ments of tornado clouds, containing rules for arriving at their 
violence, A tornado cloud always has a centre, and it always 
moves forward from west to east. It may, however, sway from 
side to side in its progressive movement, Changes in motion are 
sometimes very sudden. In the event of a sudden change the 
observer, who is east or south of east of the storm, should move 
quickly to the south. If he is north-east he should move to the 
north. If within a very short distance of the cloud the observer 
should run east, bearing to the south, 


Mr. W. T. THISELTON DYER communicated to the Linnean 
Society, on June 15th, an important paper ‘‘On the Caoutchouc- 
yielding A nacez of Malaya and Tropical Africa.” After giving 
a general sketch of the structural and —— conditions of 
the occurrence of caoutchouc in plants, the author pointed out that 
the plants which appeared to yield it in commercial quantity in three 
widely-separated regions all belonged to one tribe of Apocynacee, 
the Carrissew. In the East Indies the Gutta singgarib of the Malay 
Peninsula, the Gutta soosoo of Borneo, was the produce of a new 
species of Willughbeia (W. Burbidgei). Many other species of this 
and allied genera also seemed to produce caoutchouc in quantity 
worth collection. In Central Africa, Landolphia, which was 
closely allied to Willughbeia, but differed in possessing terminal 
instead of axillary flowers, was the most important source. On 
the east coast caoutchouc was yielded by Z. Owariensis and L. 
jlorida, the latter a very ornamental plant. As the rubber 
exuded from the cut stems, it was plastered on the breast and arms, 
and the thick layer, when peeled off and cut up into squares, was 
called ‘‘ thimble rubber.” On the west coast the most important 
species was L. Kirkii, the rubber of which could be wound off into 
balls or small rolls from the cut stems, like silk from a cocoon; 
this species was called ‘‘ matere.” L. florida also occurred, and 
was called ‘‘m’bungu ;” its rubber was worked up into balls, but 
was inferior in value, The rubber of L. Petersiana was of little 
importance, In South America Hancornia speciosa yielded what 
was called Mangabeira rubber, 


MISCELLANEA. 


A cotp medal has been awarded to Gandy’s patent cotton 
belting at the New Zealand Exhibition. 

Tue Anchor Tube pec age of Gas-street, Birmingham, has 
appointed Mr. John Frankish, 24, Corporation-street, Manchester, 
its agent for Manchester and district. 

MeEssRS. PRIESTMAN BrotHERS have been awarded first order o 
merit, carrying a silver medal, and a special certificate with a gold 
medal, for their patent dredger, excavator, &c., at the International 
Exhibition at Christchurch, New Zealand. 

Tue General Steam Navigation Company has just added to its 
fleet, now numbering fifty vessels, a new steamer, the Mallard. 
This, and another now on the stocks, are of a larger class than the 
rest ; and it is intended to gradually supersede all the smaller craft 
by ocean steamers. 

TuE French Government are poet a canal to unite the 
Meuse with the Scheldt, for putting the collieries and blast furnaces 
of the North into communication with the mines and ironworks of 
the East, and thus restoring to Dunkirk the importance of which 
she has been deprived by Antwerp. 

ACCORDING to the Liverpool Journal of Commerce an exhibition 
has been held at Oelnitz, Saxony, and it was a noteworthy fact that 
the whole of the machinery exhibited was of English manufacture. 
In the embroidery trade the number of machines in use in 1881 was 
70 per cent. greater than that of the previous year. 

THE Local Government Board have given their sanction to the 
purchase by the Corporation of Bridgnorth, Salop, of the Gas 
Company’s Works for £14,000, and the expenditure of £2000 in 
improving the approach road tothe works. The Corporation is now 
advertising for a loan of £16,000, and when that has been obtained 
the works will be formally transferred. 


ACCORDING to!Moller’s steamship circular, ‘‘ the mere possibility 
of a stoppage in the Suez Canal, has already diverted man 
steamers from the India and China trade, and pce 
tonnage elsewhere. The natural consequence of this has been a 
severe depression in freights in general, and charters from Indian 
ports can only be effected with difficulty.” 

THE Parkes Museum, which was first instituted in 1876 as a 
memorial to the late Dr. Edmund Parkes, and in order to promote 
the health of the community, was incorporated on the 28th ult. 
The museum has been temporarily located in University College, 
Gower-street, since its establishment, and a proposal for per- 
manently keeping it in connection with the college has been under 
consideration for some time, but negotiations are now being made 
for acquiring an independent building in a more central position 
than Vasewele College. The first Council of the incorporated 
institution commence their work with a fund of £1630, and a 
collection of apparatus and appliances valued at upwards of £1000. 


THE Association of Belgian Gasworks Managers has arranged 
for an international exhibition of gas-heating appliances, to be 
held at Brussels from 1st August to lst October. ‘The object is to 
popularise the use of gas for industrial, domestic, and culinary 
purposes. Prizes to a value not exceeding £160, in gold and silver 
medals, are offered for appliances of sufficient merit. Gas engines 
are admissible for exhibition, but not to compete for prizes. No 
charge is made for space, for reception, installation, or re-expedi- 
tion, and gas will be supplied gratis. Nor will any charge be 
made to the public for admission. No goods will be received after 
the 15th inst., and applications must be made to the president, M. 
H. Aerts, director of the Brussels Gasworks. 


THE s.s. Essex, which has recently been built by Messrs. Rayl- 
ton, Dixon, and Co., to the order of Messrs. Money, Wigram, and 
Sons, Limited, of London, for their famous Australian line of 
steamers, has made her trial trip to London. She is a handsome 
iron screw steamer of the following dimensions :—Length over all, 
310ft.; breadth, 40ft.; depth of hold, 25ft. 3in., and has a 
carrying capacity of 3700 tons. She is built on the three-deck rule, 
having iron main deck and upper deck covered, with teak poop, 
long bridge and forecastle, steam steering gear, extra steam 
winches, and is altogether a very superior vessel of her class, 
intended principally for cargo carrying, but having some hand- 
somely fitted accommodation in the poop for a few passengers. 
Her engines, of 250-H.P. nominal, by Messrs. T. Richardson and 
Sons, of West Hartlepool, indicating up to 1550-H.P., worked 
remarkably well, giving a speed of 12$ knots. 


M. CLamonD has made a gas burner in which the gas is burnt 
with air heated to a very high temperature, the combustion taking 
place within a cone or basket of platinum wire, which, raised to 
incandescence, forms a light-centre of remarkable softness, steadi- 
ness, and brilliancy. The air, which must be provided under pres- 
sure, has a pipe system distinct from that of the gas, and reaching 
the burner, the air traverses a tube of refractory matter kept at a 
temperature of 800 deg. to 1000 deg. C., it is said, by a number of 
small gas flames about it, and thence it passes into a chamber, 
where the gas joins it. M. Clamond has succeeded in so grouping 
the heating and the mixing chambers that the whole burner may 
be enclosed in a cylinder about 2}in. diameter and 44in. in height. 
One-borse power, it is stated, suffices for an illumination of 150 to 
200 Carcels. One Carcel requires, with various burners, 27 to 45 
litres of gas. The platinum has to be replaced every forty or 
fifty hours, and this is rendered easy. A modification of this 
arrangement has long been used for illuminating magic lanterns, a 
lime disc being employed instead of a platinum wire cage. 


Tus week the town of Tipton, near Birmingham, has, for the 
first time, been lighted with gas made by its own Corporation, 
instead of being dependent upon Birmingham for its supply. The 
new works have been erected in consequence of the price charged 
by the Birmingham Corporation being considered as excessive. ‘The 
ironwork and engines = been supplied by the Horsley Engi- 
neering Company, at a cost of £11,000. The meters, pipes, and 
gas mains will be purchased from the Birmingham Corporation for 
£34,000. In the retort house there are at present eighty-four retorts ; 
but there is provision for about thirty more, should they be needed. 
The condenser, which receives the gas from the retorts, consists of 
ten cast iron tubular columns, 3ft. in diameter ; and from them it 

es into the exhauster, which has been manufactured by Messrs. 
alker and Co. The exhauster is worked by a 6-horse power 
engine, and can force upwards of 400,000ft. of gas per day through 
the pipes. The two gasometers are capable of containing about 
154,000 cubic feet of gas each, and the total capacity of the new 
works is estimated at 60,000,000 cubic feet of gas per annum. The 
work of erection has been carried out under the supervision and 
from the plans of Mr. Thomas Proud, C.E., Birmingham. 


Tur largest whistle in the world may be seen at the store of the 
Eaton, Cole, and Burnham Company, 58, John-street, New Bruns- 
wick, Iv was made at their factory in Bridgeport, Conn., and 
ordered from them by Manning, Maxwell, and Moore, of Liberty- 
street, for a Montreal firm. It will be used by the largest sawmill 
in Canada. Experts in brass work and steam whistles have pro- 
nounced it one of the best-proportioned and the largest of all the 
steam whistles they ever have seen. It is about the size of a flour 
barrel, being 27in. long and 20in. in diameter. The average diame- 
ter of sawmill whistles is 4in. Its extreme length, from the bowl 
to the ornament on top, is 4ft. 9in. Its spindle is 34in. in diame- 
ter, or as large as an ordinary steam whistle. It is made of cast 
brass, and cost 500 dols. It will be blown by means of a spring 
valve connected with a steam pipe din. in diameter. A long blast 
upon it would almost empty a 100-horse power boiler. The Cana- 
dian mill that will use it has a boiler of 150-horse power. The mull 
has been totally destroyed by fire several times. The proprietors, 
in order to guard against future destruction of property, ordered 
the whistle. In case a fire breaks out all employés of the mill and 
the various fire departments in neighbouring towns will be sum- 
moned by the big whistle. It is also to be used, by a system of 
signals, to give orders to wood-choppers and employés at a distances 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co. 

LEIPSIC.—A. Twietmeyer, Book 

NEW YORK.—Tuz Wittmer and Rocers News Company, 
$1, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week’s number is issued as a Supplement, a Map o 
Machinery Department, Royal Agricultural Society's Showyard, 
Reading. Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 


J. H.—18a, Great George-street, Westminster. 

Cornusia,— Yes, you can do so in the absence of agreement to the contrary. 

GiLtainp.— We do not think the idea is new. We do not make Patent-office 
searches, but you can readily make one for yourself among the specifications 
in your public library. 

J. G. (Hartlepool).--The invention is not new. The same idea has been 

by Dunlop and others. 

. G.— We see no reason why the idea involved in your sketch should not be 
succesefully worked out, but so much depends on details, that it is impos- 
sible for ua to pronounce ang definite opinion concerning the merits of the 
scheme 


A Svpscriper.— Thirty-two is the velocity in feet ver minute acquired by a 
falling body in one second, For the reason why it should be doubled we 
must refer you to any work on mechanics, as, for example, the papers 
“On the Foundation of Mechanics,” recently published in our own pages. 

Catnnir.—A wheel will drive a worm, and has been used for that purpose. 
For example, it is so employed in many forms of mechanism in which a fan 
acts as a speed controller. The worm is on the fan axis. The arrange- 
ment wastes much power in friction. The screw should have the quickest 
pitch possible to diminish friction, 


HORIZONTAL SCREW PRESSES. 
(To the Editor of The Engineer.) 
Sir,—May I ask your readers who are the makers of the horizontal 
acrew presses for hay, cotton, tallow, &.? B. 
Liverpool, July 3rd. 


BRIQUETTES. 
(To the Editor of The Engineer.) 


S1r,—Will some of your readers kindly say which is the best process 
* Soy briquette fuel from Cannel without the addition of tar? 
ly 4th. J. 


WOOD SCREWS. 
(To the Editor of The Engineer.) 
S1r,—I shall be glad if some of your readers will kindly give me the 
names and addresses of the best makers of hinery for facturing 
iron and steel wire into wood screws. Beta. 


SUBSCRIPTIONS. 


offic 
Half-yearly (including double numbers)... .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od, 


2 occur, an extra charge of two shillings and sixpence annum will 
be made. Tue EnoIneer is registered for transmission pe 

Cloth cases for binding Tur Encineer Volume, price 2s. 6d. each. 

Many Volumes of Tat EnGineer can be had price 18s. each. 


Subscriptions sent by Post-office order must be accompanied letter of 

advice to the Publisher. Thick Paper Covies may be had, if preferred, at 

by Post-ofice Order. — Australia, Belgium, British 
Remittance ‘ost: 
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ew kk, Newfoundland, New South Wales, New Seulend, 
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OUR FLEET AT ALEXANDRIA. 

Tne modern Turk, if not an enterprising and origi 
being, has, at all events, a good cena” The pa 
alarm about the entrance of Alexandria bour reminds 
us of what doubtless is present to many a Mussulman’s 
mind, our disaster in 1807, when our fleet, under Sir John 
Duckworth, sailed up the Dardanelles with ease on Feb- 

19th, but returned with heavy loss on March 2nd, 
the Turks in the meantime having mounted a number of 
heavy guns, We do not contemplate the flower of our 
fleet being destroyed in Alexandria Harbour. At the 
same time submarine mines are far too serious and 
treacherous to tamper with. Vigilance is, therefore, most 
necessary. Again, we do not rate the power of the 
batteries at Alexandria highly. Our information on them, 
however, is meagre. The Standard, June 28th last, said : 
— Bearing on the entrance one battery has five Qin. 


Fort Ada has one heavy 10in. gun. Some heavy guns are 
at Kafarillia. Two riffed guns are bearing on the Invin- 
cible (query Inflexible). Inside the harbour there is a host 
of smooth bore batteries. All the guns, however, are 
miserably mounted, and would be silenced by our fleet in 
half an hour.” On Wednesday the same paper informed 
us that “the Egyptian troops have been busy with the 
fortifications, is mornipg it was discovered by the 
officers of the fleet that two big guns had been placed in 

ition between forts Pharos and Ada, pointing seawards, 

4 bear so as to threaten the ships of war.” 

e question naturally arises as to the powers of our 
fleet against forts. We should be surprised if the Alex- 
andria batteries are at all formidable, but it is well to 
consider how we stand against them as well as more serious 
foes. Egypt bought a number of Woolwich muzzle-loading 
guns about the year 1867 and subsequently. These are 
probably the guns in question, as they are said to be 
muzzle-loaders. They were obtained, with their pro- 
jectiles, through Efflatoun Pasha from Elswick, and corre- 
sponded exactly to our then service muzzle-loading arma- 
ment, and we know their powers well. The 9in. 12-ton 
guns can perforate a little over 12in. of unbacked iron at 
the muzzle, and the 9in. 18-ton gun a little over 14in. 
The vessels which we have to the front appear to be the 
Inflexible, Alexandra, Temeraire, Superb, and Monarch. 
Now without saying exactly what could be done against 
these ships by different guns—for this hardly seems to be 
the moment to parade such information—we may say that 
while the weaker and less important parts of the weakest of 
them are, no doubt, not impervious to the fire of the guns 
we have named, we should, considering the probabilities of 
range and of oblique impact, face such fire with great con- 
fidence, considering that the injury likely to be caused was 
a matter of cost only, rather than detriment to fighting 
power. 

From a defensive point of view then, the position of 
our ships in Alexandria is satisfactory. As regards their 
offensive powers, there can be no doubt that the power 
and accuracy of the s would be more than sufficient 
for all that is meth at Alexandria. Still we can- 
not help wondering how we should stand suppose 
Alexandria to be stronger and more fully represen- 
tative of a modern defended harbour. We may suppose 
that there would be, as in this case, a limited number of 
fairly powerful rifled guns and a great many smooth bores. 
Is our fleet well adapted for the attack of such a place ? 
Unquestionably it is so, both from the fact that we have 
heavy side armour and heavily plated decks, and that our 
guns and men, as well as the vital parts of our ships, are 
to uce the test possible effect inst ordi 
harbour works, “We have but few 
supply of ammunition for heavy guns is necessarily very 
limited. At Alexandria the first work would be to silence 
the more formidable rified , and then the numerous 
smooth bores. Nothing could be more unsuitable for such 
work than the armament of the Inflexible. The Alexan- 
dra, Temeraire, Invincible, and Superb have batteries 
of 25-ton and 18-ton guns; but the Monarch only carries 
six , and the Inflexible only four. The last surely 
would hardly be allowed to waste the ammunition of her 
80-ton guns in killing the scattered flies of Alexandria. 
As we have said, we could no doubt do very well without 
her in this case ; but surely we may well take this as an 
illustration of the need of a armament 
new-type guns. Supposing them even not to rotec 
by armour, they would in all less cases 
of exposure. ey would enable fire to be directed on a 
number of objects; they would save the expenditure of 
heavy ammunition ; and so they would greatly expedite the 
work. As to the Inflexible, the best use we could suggest 
her being put to, supposing the Admiral’s instructions 
admitted of it, would be to point her guns at the largest 
and most imposing object within safe hitting distance, and 
after fair warning, on the first call to display force, bring 
down the object with one or two of her enormous common 
shell, as a specimen of what might be expected to follow. 


THE CHANNEL TUNNEL IN CHANCERY. 
In the year 1874 theSouth-Eastern Railway Company ob- 


shillings; | tained from Parliament an Act which, among a number of 


provisions relating to extension of powers and other 
matters connected with its undertakings, contained a clause 
authorising the company to expend a sum of £20,000 
towards the cost of experimental borin The whole 
intent and effect of this clause was to avoid to that extent 
the operation of what is technically called the ultra vires 
doctrine. Railway companies are incorporated for certain 


the 
all | specified purposes, and every single person who subscribes 


for shares in such a company is by law entitled to require 
that the funds which he himself subscribes, and all the 
other funds of the company, shall be applied for no other 
those purposes. It is only by ‘das Vastereal of express 
statutory powers that railway companies have been enabled 
to work steamboats or keep hotels—things which, however 
common now, and however beneficial to the shareholders, 
are not within the objects of a railway age They are 
uwtra vires. The effect, then, of this clause in the Act 
of 1874 was only to prevent a single dissentient, or even a 
minority, or the Attorney-General, from objecting to this 
manner of expending £20,000 of the company’s money. 
It did not even authorise the company itself to make the 
borings. Accordingly certain clauses were inserted in an 
Act obtained by the company in 1881—which, as dealing 
with many other matters, was styled by Sir H. James an 
“Omnibus Act”—empowering the company to acquire for 
the purpose of experimental borings certain lands bounded 
on the south by and including the beach and foreshore. 
So far there is clearly nothing to empower the company to 
do anything below low-water mark. If there is anythin 
in the Act to authorise workings beyond low-water mer 
it must be found in a subsequent clause, which authorises 
the Woods and Forests, with the consent of the Treasury, 
to execute all n conveyances and ments 
relating to any land, soil, or rights belonging to the Crown 
and under the management of the Woods and Forests ; 


and these clauses are followed by numerous provisions, 
excepting and reserving almost every conceivable right of 
the Crown and its prerogative. 

To see what, upon these somewhat limited powers, has 
been done, let us turn to the accounts of the proceedings 
on the Ist July. The guests on that occasion ey to 
have descended the shaft at the western side of Shak- 
speare’s Cliff to the mouth of the tunnel, at which point, 
according to the report, “ one seemed to be looking along 
a great tube, and as the os electric lamps, placed 
alternately on either side of the way, showed fainter and 
fainter in the far distance, the tunnel, from anything one 
could tell from appearances, might have had its outlet in 
France. A journey of some seventeen minutes, however, 
not counting a stoppage for refreshments when 1000 yards 
had been traversed, the workmen drawing the cars on the 
down grade at a fast walk, brought the party to the end 
of the boring, 1900 yards from the shaft.” Sir H. James 
stated in Court on Wednesday last, and it was not denied, 
that in April last the attention of the Board of Trade, as 
representing the Crown, was brought to the fact that low 
water mark was reached, or nearly so; that from that 
time to the present many applications had been made by 
the President of the Board of Trade for inspection ; but 
that while the representatives of the South-Eastern Rail- 
way Company were profuse in their hospitality to the 
Board of Trade, they raised objections to minute inquiries. 
The practical object of the suit was to ascertain how far 
these works had been carried, so as to determine whether 
the tunnelling had actually gone on under the bed of the 
sea or not. 

We regret very much the impression which is produced 
in our mind by the story of these proceedings on the part 
of the Company. If Sir E. Watkin wishes to overcome 
the existing repu ce felt to the scheme of a Channel 
tunnel, he will o well to avoid exciting repugnance 
to the means adopted for pressing it on. If he desires 
to reason the public out of groundless fears, he had 
better strive to produce confidence in his own straighfor- 
wardness. If, on the other hand, he or his friends are so 
silly as to believe that the Company was justified in point 
of law, upon the enactments we have stated, in working 
beyond low-water mark without the consent of the Crown, 
the Treasury, the Board of Trade, the Woods and Forests, 
the Admiralty, or the War Department, people will hesi- 
tate to accept them as instructors on the delicate and com- 
plicated question of the ibility of a continental inva- 
sion. How do they receive the intelligence of the intended 
application to the Court? Sir Edward sneers at the 
President of the Board of Trade and his caucuses, 
M. de Lesseps drinks the Queen’s health, and remarks 
that the completion of the work is required in the interests 
of mankind. Sir Edward ironically recommends his 
friends to console themselves with reflecting that they live 
under a Liberal Government. But what on earth else could 
the Government do, when they found, as they believed, that 
the limits set by Parliament were being transgressed, unless 
they were pre to liberally disregard Parliament in 
the interests of Sir E. Watkin and his Company? Could 
he really be vain enough to expect such a thing? If, he 
exclaims to his friends, they lost any of their property, if 
they found any portion of their rights sequestrated, or if 
any aspirations they might entertain of contributing 
something to the great interests of mankind were put an 
end to, they might always fall back on the glorious idea 
that they were governed on Liberal principles. Aspira- 
tions after the interests of mankind can only produce in 
the countenance of a Gladstonian Minister the twinkle 
with which the Roman augur met his colleague ; while 
the insinuation that it is the South-Eastern way Com- 
pany whose property and rights are being encroached upon 
must be ludicrous to everybody. There is, however, a 
sense in which it may prove to have been actually true; 
as the directors of the South-Eastern Railway may possibly 
find out, if they should ever be sued by shareholders 
whose money had been used for purposes not authorised 
by Acts of Parliament. : 


THE DEMAND FOR GAS, 

Tue extent to which the electric light will probably 
affect the demand for gas is a matter of direct concern to a 
large number of persons, and is not without interest to the 
public at large. On this subject we have obtained some 
trustworthy statistics, partly from the returns of the 
Registrar-General and ly from Mr. John Field’s 
“ Analysis,” to which we made reference a few weeks ago. 
Mr. Field has not yet included in bis valuable annual 
publication those results which we are now going to work 
out, and we would suggest to that gentleman that he 
might a comprehend in the scope of his 
excellent tables the kind of inquiry which we are thus 
entering upon. The question to be considered is sufficiently 
simple, and consists in combining the statistics of the gas 
supply with those of the population. Mr. Field may carry 
this to any extent he pleases, but we shall limit ourselves 
on this occasion to a few leading considerations. 

Beginning in 1869, we find that the population of 
Registration London—which is practically the same as 
that of the Metropolitan Board—comprehended 3,176,308 
souls. The quantity of gas actually sold was 9,885,857 
thousands of cubic feet, amounting therefore to 3112 cubic 
feet per head. If we perform a similar calculation for all 
the years down to the present time, we shall gain an idea 
concerning the popularity of gas as an illuminant and as a 
source of heat. Taking the series of thirteen years down 
to the of find not the demand for 
gas in the metropolis increases in the aggregate year by 
year, but also that the demand per head of the population 
shows an annual augmentation. The rate of advance 
varies, but it averages 150 cubic feet per head. We 
may reckon that this quantity of gas, if properly consumed, 
would give the light of 480 oniien for the space of an 


hour. is may seem a small matter when distributed 
over the entire year; but it has to be remembered that 
this is the additional quantity per head, and that there are 
several persons in the average household. The statistics 
of the London water companies show more than seven 
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Tsons house ; and if we apply this to the supply | offered the privilege of paying a higher dividend on condi- | year, a large increase on the very high figures for the past year 
we find that the yearly increase per head, if distributed tion of a below the initial price specified in the|for the same period. Similar statistics have not yet been 


over the entire year, amounts to nearly ten candles per 
household for the space of an hour per day. It may still 
be said that the additional light is not much. Yet it 
represents the light of three candles for three hours each 
day in the year; and this is simply the increase which 
goes on year after year, amounting to 1804 cubic feet more 
in 1881 than in 1869. This quantity is equivalent to the 
light of sixteen candles for one hour each day in each 
household of seven persons at the latest date. 

The yearly increase per head in the consumption of 
is by no means regular. The greatest increase was in the 
year 1879, and the least in the year following, the addi- 
tional cubic feet per head being respectively 291 and 47. 
Last year was better than 1880, the increase over the 
preceding year being 116. ne 1869 with 1881, we 
see an extraordinary advance, the actual consumption of 
gas for the year being equal to 4916 cubic feet per head at 
the latter date, as against 3112 at the former, the increase 
per head being 58 per cent. No doubt this is partly 
occasioned by the increased use of gas for cooking 
purposes, and for the raising of steam. Still the fact is 
remarkable. Concerning the progressive use of gas, 
for whatever purpose, we observe that the rate of the 
annual advance per head showed a decline in 1876, and 
again in 1877. In 1878 there was a rise in the ratio, and 
again in 1879, the leap in the latter year being especially 
marked. Why 1880 should have been so sluggish is 
difficult to explain, except that the advance in 1879 was so 
great as to leave little room for immediate progress, The 
years 1872 and 1873 also showed a comparatively smail 
rate of increase vd head, and these were preceded by a 
leap in 1871, when the advance was 251 cubic feet per 
head. But the fact that what we may term the 
individual use of gas shows an increase every year— 
though the rate of increase varies—is a fact which 
proves the craving of the people of London for 
“more light.” The increase is too great to be fully 
accounted for by the growing practice of using gas as fuel, 
though this has some share in producing the phenomenon. 
The gas companies themselves reckon that the brilliancy of 
the electric light operates in their favour, by stimulating 
the public to a more liberal use of the older illuminant. 
Some of the statistics, we apprehend, are affected by the 
state of the weather. A foggy winter has a decided 
influence on the consumers’ gas bills, and this may have 
been the reason why, in one particular season, there was a 
great outcry in London that something was wrong with the 
meters. But the regular growth of the demand is shown 
by the fact that while the yearly increase per head averaged 
118 cubic feet in the four years 1870-73, it became 16vft. 
in the next Olympiad and 173ft. in the last. 

The use of gas is of course stimulated or checked accord- 
ing as the price is either low or high. At least we might 
expect as much, though the effect is not likely to be in- 
stantaneous. So far as price can influence consumption, 
we should expect to see the London gas companies doing a 
large trade in the present year. Last year the net rental 
for gas per 1000ft. sold was 37°08 pence, being the lowest 
ever known in London. The effect of cheapness in pro- 
moting consumption seems to show itself when we compare 
1869 with 1875, and these again with 1880. In 1869, 
when the net rental of gas was 48°41 pence per 1000ft., 
the year’s rental per head of the population was 12°5 
shillings. In 1875 the net rental per 1000ft. was 45°19 
pence, and per head 1477 shillings for the year, or 
more than two shillings in advance of 1869. The effect 
on revenue, where the population consists of millions, 
is, of course, a very appreciable sum. In 1880 the net 
rental per 1000ft. had fallen to 39°38 pence, and the rental 
per head had risen another shilling, being 15°7s. per 
annum, as compared with 12°5s. in 1869. Last year the 
rental per 1000ft. was more than 2d. below that of 1880, 
and the net rental per head showed a slight decrease, being 
down to 15°2s, There is, indeed, some difficulty in account- 
ing for all the fluctuations, if we take them year by year. 
The largest revenue per head was in 1872, when the price 
of gas was abnormally high, being as much as 54°62d. per 
1000ft. The net rental per head was then 16°8d., the 
highest point reached in the series of thirteen years. But 
this point was nearly reached in 1879, when the average 
rental was down to 41°10d. per 1000ft. Since 1879 the 
rental per head has fallen rather more than 1s., although 
the price of gas has been reduced. We may say that the 
drop in the price of gas has scarcely yielded its due results 
in 1880 and 1881. 

Thus far the effect of the electric light on the London 
gas supply can have been nothing more than that of 
stimulating the gas companies to lower their prices. As 
soon as the new illuminating agent enters into commercial 
competition with gas, we may expect to see the result 
showing itself by a reduction in the consumption of gas 
per head of the population. It is here that the effect will 
first make itself evident. Not until the electric light has 
really mastered the situation may we expect to see a falling 
off in the gross manufacture of gas. The perpetually 
increasing population of the metropolis creates a growing 
demand for artificial light, and a powerful check must be 
imposed on the consumption of gas ere we shall see its 
total manufacture declining. In the thirteen years, 
1869-81, the population of London has risen from 3,176,308 
to 3,831,719. Had the consumption of gas per 
remained unaltered after 1869, the total demand would 
have increased, but in 1881 it would have been under 
12,000,000 thousands of cubic feet instead of exceeding 
18,800,000 thousands. The difference of nearly 7,000,000 
thousands of cubic feet is due to the fact that while the 
population has increased, the demand for gas has grown 
still faster. The population has increased by 20 per 
cent.; but—as already mentioned—the demand for gas 
per head has: increased by 58 per cent. The cir- 
cumstance that the net rental for gas has been de- 
clining during the last three years is probably a token 
of apprehension; but a reduced charge for is also 
induced by the operation of the sliding scale, the 
metropolitan gas companies, with one exeeption, have been 


statute. These two causes operate in favour of the public, 
and will continue to do so. ae severe the contest may 
become between the gas supply and the electric light it is 
impossible to foresee; but more or less of competition 
seems to be impending. 

The destructive qualities of gas form an element in the 
calculation which the public will increasingly appreciate 
according to the experience which they gain in the use of 
electricity. It will soon be found that the services of the 
painter, the decorator, and the upholsterer will be less fre- 
ag 4 required under the dominion of the electric light 

an where gas continues to hold sway. The value of the 
difference will have to be estimated, and as the balance on 
this part of the account must needs be struck in 
favour of the electric light, the latter will be often wel- 
comed even where the mere cost of the light may seem to 
be enhanced. At present the new light has done nothing 
to affect the metropolitan gas supply, except so far as it has 
influenced the gas companies in the direction of improve- 
ment and reduced charges. Future years may tell a diffe- 
rent tale, but the metropolitan gas companies have a wide 
margin in which to prepare their defences against their 
brilliant antagonist. The figures we have thus presented 
prove how well the gas supply is adapted to the require- 
ments of the public. The fact is significant that in the 
space of twelve years the consumption of gas in London 
has so increased that—speaking in round numbers—each 
person now burns 5000ft. of gas where formerly he burned 
3000ft. For this enlarged supply the individual pays 
15s., instead of the former amount of 12s, 6d. The 
increased consumption per head is, of course, partly occa- 
sioned by the fact that gas is now burned in houses 
where formerly it was unknown. But this process may 
still go on, and the domestic use of gas may be extended 
where it has to overcome the opposition of the cheap 
mineral oils, These oils are very popular with the poor, 
but are apt to prove dangerous as well as troublesome. 
In agricultural districts, where gasworks are impractic- 
able, such oils have their proper place. But in large 
towns gas ought to bear sway in all respectable working- 
class dwellings, as well as among the middle classes. The 
electric light is probably destined soon to become the 
luxury of the higher classes; but that it will work its way 
downwards is a result which comes within the range of 
probability, despite many remaining difficulties. 


FRANCQ AND LAMM’S FIRELESS LOCOMOTIVES IN LILLE, 


THE tramway between Lille and Roubaix, 12 kilos.—seven and 
a-half miles—long, has been open about a year and a-half, and 
has always been worked by steam, the difficulties of the line 
being too great for horses. Brown’s and Hughes’ tramway 
engines have both been used, but for the last year the line has 
been worked exclusively by five of Carel’s locomotives and 
fifteen fireless locomotives on Francq and Lamm’s system, built 
by Cail et Cie., of Paris. The first “locomotive sans foyer” that 
was ever made on a working scale is still in the shed, and after 
having already done good service, will be again available after 
thorough overhauling. Steam at a pressure of 17 kilogs. per 
square centimetre—244 lb. per square inch—is supplied by two 
out of three Belleville boilers, which evaporate over 8 kilogs. of 
water per kilog. of coal, superseding boilers of the locomotive 
type made by Cail et Cie. The steam passes into a steam trap in 
the form of a vertical column, where it parts with the water held 
in suspension, and then ascends to a horizontal steam pipe of 
114 centimetres—4}in. diameter—carefully cleaded, where it has 
a pressure of about 15 kilogs. per square centimetre, or 215 lb. 
per square inch. This runs across four lines of way in the running 

ed, and as each engine is brought to the yard it is run up 
to this common steam pipe. Opposite each line of way is a 
copper pipe of 45 millimetres—1jin.—internal diameter, taking 
a large turn to give elasticity, and provided at the end with an 
écrou « volant, or nut and hand wheel combined. By these means 
the connection is readily made with the engine, stop valves being 
also provided both on the engine and in the steam pipe. When 
the engines come in from Roubaix, after the run there and back, 
they generally have a pressure left of 2 to 3 kilogs. per square 
centimetre—30 lb. to 451b. per square inch—which is sufficient 
to shunt with and get into the running shed ; and it only rarely 
happens that an engine has become so far spent as to require 
towing in. When the communication is opened with the steam 
pipe the water in the reservoir of the engine is heated by the 
steam at full steam-pipe pressure in nine minutes. This gives 
the locomotive a power of twenty-five horses; and it can work 
for nearly an hour with a pressure of 14 kilogs. per square 
centimetre, or 200 1b. per square inch. The quantity of water 
contained in the reservoir when fully charged is 2500 litres = 
550 gallons ; and there must always be at least 2000 litres = 
440 gallons. This is ascertained by a series of gauge-cocks set at 
the levels of 2000, 2220, 2400, and 2500 litres. The 
exhaust steam is condensed in a surface condenser, and at 
the same time that live steam is admitted from the sta- 
tionary boiler, the condensed water is blown out into the 
pit. All the valves are then closed, and the engine is ready 
for its run to Roubaix and back. On the road, the dis- 
engagement of the steam from the hot water under pressure is 
regulated by an appliance called “ détendeur,” or expander ; and 
this is opened more or less in proportion to the resistance 
encountered. Drawing an ordinary tram-car, and with the steep 
gradients of the Roubaix line, the total cost of working—trac- 
tion at least-—with the fireless locomotives is found to be about 
65 centimes per kilometre—that is to say, under 10d. a mile— 
which is estimated to be one-third the cost of working with 
horses, if that were possible. The Francq and Lamm engines 


head | run quite into the centre of Lille, and stop and start again at 


least as easily as horses, while no difficulty appears to attend 
their passage along the streets. The fares charged between Lille 
and Roubaix are :—Single, 75c.—first-class—and 65c.—second- 
class ; and return, lf. 10c., and 90c. We have to thank M. 
Marsillon, Ingénieur, Chef de Traction of the Lille Tramways 
Company, and M. Grijffon, Chef de Depét, for the particulars 
which we have given. 


SHIPBUILDING IN THE HALF-YEAR. 


THERE appears to have been good ground for the telief that 
has been entertained that during the present year the number 
and tonnage of the vessels built will be the largest that have 
been known. On the Clyde in the six months now ended the 
tonnage of vessels launched is larger than in any previous corre- 
sponding six months, 168,674 tons having been reached this 


compiled for Tyne; but on that river, on the Wear, 
and at West Hartlepool, and on the Tees, it is expected that 
the tonnage launched has also been in excess of that 
of any previous corresponding half-year; and at some others 
of the centres of the shipbuilding industry it is anticipated 
that there will also have been an enlarged output. At most of 
these places it is acknowledged that there is a slackness in the 
demand for new vessels at the present time, but it is felt that 
the orders that are already placed are sufficient to give briskness 
for the present year. This Line the case, it may be readily believed 
that unless there should arise some unexpected difficulty, the 
total tonnage built for the present year will exceed that of any 
of its predecessors. The details of the average tonnage of the 
vessels launched are not as yet procurable, but the inclusion of 
some of very heavy tonnage gives some ground for the belief 
that the increase that has for the last few years been known in 
the average is being still continued. 
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The Modern Applications of Electricity. By E. Hosprraier. 
Translated and enlarged by Jutius Marrr, Ph. D. Illustrated 
Kegan Paul, Trench, and Co, 1882. Magnetism and Electri- 
city : An Elementary Text-Book for Students. By R. WorMELL, 
D. Se, M.A. T. Murby. 1882. 

THEsE two books on electrical subjects treat the matter 

from two different standpoints, and hence are widely dif- 

ferent so far as the treatment of the subject is concerved. 

M. Hospitalier is a young Frenchman—well-known, how- 

ever, to many electricians in England—who, ing 

natural talent, has used it during the past four or five 
ears in particularly studying the electrical problems which 
oe during that time been brought into prominence, 

Electric lighting and telephony then form the principal 

features of his work. Dr. Wormell, on the other hand, is 

one of the leading teachers of this country. The head 
master of the City Middle-class Schools has done much to 
put scientific teaching upon a proper footing. His works on 
mechanics, dynamics, hydrostatics, and geometry are well 
known, and although extensively used, might, with advan- 
tage, be still more used. This new work of Dr. Wormell’s 
is one of the “ High School Science Series,” written thus 
with a view to the wants of schoolboys. From this point 
of view it must be judged. Dr. Wormell thoroughly 
understands that something besides mere telling is required 
in education, hence he lays great stress upon experiment, 
The first ten chapters of the book deal with magnetism, 
and then we have a series of experiments for laboratory 
practice in magnetism. In the later portion of the work, 
the making of the apparatus and the performing of 
laboratory experiments is insisted on at the end of most 
chapters. A boy will learn more by making and pulling to 
pieces acoil or a telephone than from a number of lectures 
on the apparatus. The laws and phenomena of the subject, 
so far as they can be treated in a work of this kind, are 
described in simple language, and require but a very 
moderate amount of mathematical knowledge to be fully 
understood. The introduction of new symbols is a mistake. 
The ordinary thick and thin lines to indicate a battery, thus 


| | | |, are to be found in every printing establishment, 


but the new symbol for a condenser, for example, as intro- 
duced into this work, will not be so found, and must be spe- 
cially made. Thereisnocomparison between the illustrations 
in the two works we have named at the head of this article. 
Those in Dr. Wormell’s book are such as we generally find 
in English books—they serve their purpose, and that is 
all. They do not give a character to the book like those 
in M. Hospitalier’s work. Although we placed the latter 
first, we have left it till the last to notice. The translation 
is founded upon the Second Edition of the French, but 
contains extensions and additions, The whole work is 
descriptive, and being well illustrated, the reader is able 
to obtain a good idea of the difference of the various 
apparatus described. The work commences with a short 
historical disquisition upon electricity, followed by a 
chapter on batteries, in which the more important forms 
are described and illustrated. This is followed by a short 
chapter on thermo batteries, and then we come to that 
part of the book treating on electro-dynamic machines. It 
seems to us a pity that so little of M. Hospitalier’s 
own experimental work is given, especially when we 
call to mind a remark made by one of our best elec- 
trical engineers, to the effect that no person whom he had 
ever met seemed to so thoroughly understand these 
machines as M. Hospitalier. We are glad to see that 
some machines are mentioned, more to intimate that they 
are faithful copies of others than as possessing any feature 
worthy of distinction. Secondary batteries are descri 

as “electric transformers.” The work of Planté, Faure, 
Sutton, Houston, Thomson, and D’Arconval is ampl 
recognised. This concludes Part I. of the work ; Part TL 
deals with electric lighting. The various arc lamps, semi- 
incandescent and incandescent lamps most generally used 
are described, and it is here that the principal additions 
have been made by the translator. Part III. is devoted 
to telephony, and Part IV. to various applications of 
electricity not previously treated. 

As might be expected when a science has no recognised 
nomenclature, some of the terms used by writers on the 
Continent differ from those in use here. We have given 
up the word “tension” as used in this work, we also 
generally talk of electro-motive force, not electro-motive 
power; both terms, however, are used, Clerk-Maxwell, 
than whom could no better be followed, uses C not I to 


indicate current, and has Obm’s law, not On 
the whole the work is rendered into very good English, 
and reflects credit on the translator. It would have 
been better in several cases if the complete descriptions of 
apparatus had been given instead of —— the reader 
to the pages of periodical publications, The latter are 
necessarily fragmentary, while the aim of a book is rather to 
gather up the disjointed facts and give them completeness, 
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ELECTRICAL ACCUMULATORS OR SECONDARY 
BATTERIES. 
By Prorgssor Ottver J. Lopez, D.Sc. 
No. V. 

I now proceed to the complete investigation of the most 
advantageous conditions ar charging a set of similar 
secondary batteries with a shunt dynamo driven at a 
constant speed :— 

Let P be the horse-power actually applied to the driving 
of the dynamo when it is in full action, at the given 
ceed, as determined by a dynamometer. 

Let P' be the power required to drive the dynamo at the 
same speed when it is not allowed to produce any 
current whatever ; that is, the power necessary to 
overcome the friction and the resistance of the air. 
So that P — P ' is the whole horse-power available 
for electrical purposes, and of this some will be 
expended in heating the armature and field magnet 
wires, 

Let A be the resistance of the armature wire in ohms. 

B the resistance of the wire on the field magnets, 

R the resistance of the leading wires conveying the 
current to the cells. 

r the resistance of each of the cells. 

Let N (=m) be the number of cells being charged— 
arranged 1 tandem and m abreast. 

e the maximum electromotive force in each cell oppos- 
ing the charging current in volts. 

e the current flowing through each cell in Ampéres, 

b the current flowing through the field magnets of the 


ynamo, 
E the difference of potential between the terminals of 
the dynamo when it is in action charging the cells, 

Of these quantities it is essential that E shall be greater 
than ve if the cells are to be charged at all. If xe is the 
genes they are slowly discharging themselves through the 
dynamo and are helping to turn it. The nearer xe comes 
up to E the easier will it be for the engine to drive the 
dynamo, and as soon as ne exceeds E it will begin to drive 
the engine instead of the engine driving it. If the engine 
strap is slipped the dynamo will go on turning at the 
expense of the now discharging battery in the same direc- 
tion as when it was charging it. 

The following relations hold among the above quan- 
tities :— 

746 (P — P') = E(mc + b) + A(me+b)?. 3) 

The last being a statement that the whole electromotive 
force generated by the revolving armature is a function of 
the current flowing round the field magnet ; but what that 
function is depends upon the construction of the machine, 
and especially upon how near the iron of the magnets is to 
being saturated. If it is saturated the function is a con- 
stant; if it is nowhere near saturation, the function is 
simple proportion. It can be determined by experiment 
and plotted. 

Of all the above quantities, 

P' has a tixed value determined by the speed employed, 

and ascertainable by direct measurement. 

e and 7 may also be taken as fixed and known quantities, 
for the size of the cell is a matter of convenience, 
and this determines 7; while ¢ is a function of the 

* materials used in the cells, and for Planté or Faure 
it is about 24 volts. 

R is easily measured, and can be made as small as 
convenient. 

A and B are also easily measurable, and though not 
uncontrollable, must yet be considered fixed for a 
particular dynamo. 

n and m are of course completely under control, and we 
have to determine what is the most economical ratio 
n:m. But at present they can be regarded as 
given quantities. 

The remaining four of the above quantities, viz.,c b, P, 
and E, are dependent variables, and are given in terms of 
the others by the preceding four equations. 

The number of thermal units (water—gramme—degree 
—centigrade) produced every second is :— 

At the bearings and in the air churned by the 
machine, 178 P' ; 


in the armature = (me + b)?; 


in the field magnet roe 
1 


in the cells re Nre?; 
in the leading wire ; 


The energy utilised as chemical work is N ec. 

What we want of course is to make this last term as 
great as ible in comparison with the preceding five 
terms. Now it goes without saying that the smaller P! 
and R can be got the better. It also appears from the 
second and third of the above terms that it is good to have 
A small and Blarge. But what about N? WN appears as 
loss only in the fourth term, and as gain in the sixth; 
hence it must be advantageous to make N large. But 
then N contains two factors n and m; and the second of 
them appears squared in two of the above loss terms ; 
hence, thengh it is good to have as large as possible, it 
is quite a question how big m should be. We find, how- 
ever, by a little calculation, that to make N ec as large as 
possible, compared with the other terms, that is to make 
= ratio of useful work to the waste a maximum, we must 

ave— 

m_ A+B 

m= ("+ FR)+2ABRER AT p) 
or since R and A are, in practice, small, compared with PB, 
we may say that the best possible value of the ratio m : nis 
very approximately 


A+B 


We perceive, therefore, that the best value of m depends 
upon ce. If the current flowing through each cell is very 
weak, a large number may be arranged abreast; but if ¢ 
is pretty strong m must not be great. Now, the permis- 
sible value of c depends entirely upon the size of the cell, 
for it is the “ intensity,” or as some call it the “ density,” 
of current—that is the current per unit area of electrode— 
which is to be kept small. But though a very small cur- 
rent is economical, not only because it reduces the waste 
heat, but, more important still, because it allows the 
chemical changes to go on slowly and steadily without 
evolution of gas or secondary disturbances ; yet in prac- 
tice a charging current of only one Ampére through large 
cells would be felt to be somewhat tedious, and an allow- 
ance of five Ampéres would still be very moderate. 

I will therefore suppose that the actual value of c is 
determined by practical; convenience, and is measured 
by a galvanometer, Equation (5') fixes the best value of 
m in terms of n—but what is the best value of n? The 
equations indicate that the nearer n ¢ is to its maximum 
permissible value the better. This maximum value is 

But if it is too near this value, not only will the charging 
be very slow, but, unless the engine is absolutely steady, 
there will be a risk of the cells sometimes helping to drive 
it. It need not be so very far short of this upper limit, 
however, for the current tapped off through the outer 
circuit (m c) will not be usually great enough to reduce b 
much below its maximum value b,, nor E much below 
E, ; and so we may put pretty nearly 


ne<E,—Ame (7) 
= B m . . . . . 
Or putting in the best value of m from (5) we get 


eBY(A+R) + (+ (A + B) 

The current through the field magnet which enters into 
this expression is not an absolute constant, even at a given 
speed, since it depends somewhat upon how much current 
is tapped off through the outer circuit—that is, upon mc. 
Nevertheless, if the wire on the magnet has a properly 
high resistance, it will be found that } is very eo | inde- 

ndent of mc, unless the latter is enormous. And as we 

ve expressly said that mc is not to be very great, we 
may regard the value of ) at the given speed as nearly 
constant, and may measure it with a galvanometer. 

Practically, the value of » would be determined by 
adding to the series of cells until the current is brought 
down to the desired small value, taking care that the limit 


) | E is not too nearly approached, for fear that a diminution 


in the speed of the engine might cause it to fall below ne. 
Observe that the greater ” is the greater m may be too, 
so as to maintain the most economical ratio (5). 
Liverpool. 0. J. 


IMPORTS OF MANUFACTURED 

Every one interested in the iron and steel industries of 
our country is familiar with the difficulties wherewith the 
manufacturers have to battle by reason of foreign compe- 
tition. But it is not generally known that the struggle is 
not solely confined to sustain a position abroad. During 
recent years it has been extended to our home markets. 
Not only have the raw and half manufactured materials 
been freely imported from various quarters of the globe, 
but foreign manufactured iron and steel work, comprising 
building materials, rails and plates, have now a place of 
some importance in our dealings. Belgian, German, and 
other foreign foundries, have supplied the United Kingdom 
with their produce to an aggregate value of £7,278,654 
during the short space of five years, 1876 to 1880. This 
is very nearly dethdo the amount paid to foreign manu- 
facturers during the previous five years, 1871-75, when the 
imports summed up to £3,902,079. Prior thereto, imports 
into the United Kingdom of manufactured iron were things 
almost unknown, saving in the shape of a few articles of 
steel of comparatively little importance. As for the raw 
materials, there were for several generations imports of 
very microscopic dimensions ; they consisted of charcoal 
ores from Russia and the Scandinavian States. During 
the ten years 1861-70 the total value of foreign ore im- 
ported was but £618,658. In the following decade, 
1871-80, the value was equal to £9,446,500. The bulk of 
these imports came from Spain. 

Pig iron had likewise but a small demand, so far as it 
concerned — products. Butachange has intervened, 
as will be seen from the subjoined figures, giving the value 
of imports of pig iron for the past two decades :— 

1861-70, total imports, value .. £672,972 

1871-80, do. do 8,262,521 
A five-fold increase during ten years. Not fully two-thirds 
of this supply came from Sweden, the remainder from 
Westphalia, shipped im transitu through Holland. The 
item therefore ap in the Board of Trade Returns as 
imports from the Netherlands. Unwrought bar iron has 
been imported from time immemorial from Russia and 
Sweden. The aggregate supply of this commodity has 
doubled within the last twenty-five years. 

A carefully compiled table,subjoined hereto, tends to show 
that the total imports of all descriptions of iron and iron 
or steel work has risen, so far as the supply from European 
countries is concerned, from £3,097,288 in 1856-61, to 
£19,910,984 in 1876-80, Independent thereof, there are 
imports of iron manufactured from the United States, as 
well as ore from Algiers, Asia, and other countries 
out of Europe. The second table is designed to illus- 
trate the value of each special commodity, distinguish- 
ing the raw material from manufactured iron and steel. 
The aggregate amount furnished by German establish- 
ments occurs under the head of imports from the Nether- 
lands. The Dutch foundries are mainly calculated to 
supply domestic wants. They export little or nothing. It 
is clear, therefore, that these imports comprise the product 
of the districts of Essen and a The Belgian manu- 
facturers have managed to introduce the thin end of the 
wedge, and, to the activity of Belgian and German agents, 
a certain amount of credit is due for the pressure brought 


on railway companies with the view of securing special 
rates of rei ht By reason thereof, English manufac- 
turers have often been beaten at their own door. These 
foreign manufacturers began in an exceedingly small way 
Nothing daunted, they have travelled the uphill road, and’ 
manufactured iron, of which the United Kingdom imported, 
during the quinquennial period of 1856-60 to an extent only 
of £18,556 ; it has been swelled to £7,278,654 during the 
five years 1876 to 1880. Unfortunately, the record of our 
exports during the same period tends to shows a move- 
ment in the opposite direction. 
THE Import oF IRON AND STEEL. 

Statement showing the value of Ore, and all descriptions of raw and 

manufactured Iron and Steel imported from undermentioned 

Countries during twenty-five years :— 


| 
1856-60 | 1861-65 | 1866-70 | 1871-75. 1876-80 

Imports from £ £ } 
Sweden— | 

& 12,894] 10,767 64505 — 

Scrap .. .. 9,468' 42,446 

Pig.. .. ..| 93,873] 217,902] 920,778 | 1,351,079 648,336 

Bar.. .. .. | 2,430,815 | 2,292,026 | 2,754,085 | 4,463,349 | 4,516,418 

Blooms .. .. 64,251 96,708 89,323 

Unmanufac- 

tured steel 64,012 247,412 350,921 244,105 144,372 

Manufd. steel 106,301 277,754 971,195 

Total .. | 2,651,441] 2,871,942 | 3,632,175 6,802,200, 6,317,787 
Norway— 

8,372 46,665 | 104,657 16,958 

2,874 17,981 22,615 5,271 

10,548 23,908 23,141 21,848 8,661 

26,423} 43,021} 92,493] 149,120] 30,390 
Russia— 

22,297 | 278,583} 246,609 

Bar.. .. ..| 376,686] 210,956] 124,093] 135,590] 20,066 

Manufactured 

iron & steel 123,341 

Total .. .. | 376,686} 210,956] 146,890] 394,173] 390,016 
France— 

Manufactured 

steel & iron 249,618] 459,152] 534,415} 497,808 
Belgium— 

8,913] 22,786} 102,363} 205,204} 514,760 

Manufactured 

5,578 | 285,228| 558,417 | 2,097,527 | 2,800,344 

Total .. 17,634} 308,814] 660,780 | 2,302,731 | 3,315,104 
Netherlands — 

Bars ‘6 se _ 13,604 232,010 116,971 92,674 

Unwrought 

1,600} 137,827} 189,976} 286,800} 191,795 

Manufactured 

steel & iron 9,641| 352,511] 726,181 | 1,042,383 | 2,885,966 

To... 5. 11,241 507,684 | 1,257,312 | 2,324,909 | 3,531,750 
Spain— 

13,865} 130,680] 375,983 | 2,909,787 | 5,750,515 
Portugal— 

Total Europe .. | 3,097,288 | 4,321,952 | 6,624,285 |14,973,380 [19,910,984 


Statement showing the values of Iron Ore and all descriptions of un- 


wrought and manufactured Iron and Steel imported into the 


United Kingdom during twenty-five years from undermentioned 
Countries :-— 


1856-60. | 1861-65. | 1866-70. | 1871-75. | 1876-80. 
Tron Ore from— £ 
Sweden... .. 12,894 10,767 6,540 
.. 8,372 46,665 | 104,657 16,458 
- 22,297} 278,583} 246,609 
Spam .. i. 13,865 | 130,680| 375,983 | 2,909,757 | 5,750,515 
Portugal .. 55,851] 77,575 
18,865} 161,946) 455,712 | 3,355,388} 6,091,157 
Pig Iron— 
Sweden .. .. 92,873} 217,902] 320,778} 1,351,079} 643,356 
Norway... .. - 2,874 17,981 22,615 5,271 
Netherlands. . 4,242 109,195 | 878,885} 361,315 
Total .. .. 92,373 | 225,018| 447,954} 2,252,579 | 1,009,942 
Bars, unwrought 
Sweden ;. .. | 2,430,815 | 2,297,036 | 2,754,085 | 4,463,344 | 4,516,418 
Norway... .. 10,548 23,908 23,141 21,848 8,661 
Russia .. .. | 376,686| 210,956} 124,093] 115,590| 20,066 
Belgium.. .. 5,578} 22,786] 102,863} 205,204| 514,760 
Netherlands .. 13,604] 232,010) 116,971 92,674 
Total .. .. | 2,823,627 | 2,568,280 | 3,235,692 | 4,922,957 | 5,152,579 
Steel, unwrought 
Sweden.. .. 64,012} 247,412} 350,921} 244,105} 144,372 
Netherlands.. 1,600} 137,327] 189,976} 286,800} 191,795 
65,612} 384,789} 540,897] 530,905; 336,167 
Steel and Iron, 
manufactured — 
Sweden.. .. 106,301} 227,754} 971,195 
Russia .. .. 123,341 
France .. .. 249,618| 459,152} 584,415} 497,808 
Belgium... 8,913} 285,228} 558,417 | 2,097,527 | 2,800,344 
Netherlands. . 9,641 $52,511} 726,181 | 1,042,383 | 2,885,966 
Totals, 18,554 887,347 | 1,850,001 | 3,902,079 | 7,278,654 
Blooms, scrap and 
broken iron and 
steel— 
Sweden, Bel- 
gium, &. .. 83,269 94,573 94,028 9,468 42,446 
Total all Europe 8,097,288 | neues 6,624,285 |14,973,280 |19,910,954 


| 
| 


‘will be completed towards the end of the current year. 
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VIADUCT AT STOURBRIDGE, GREAT WESTERN RAILWAY. 


INDEX PLAN. 
NPS 


VIADUCT RECONSTRUCTION ON THE GREAT 
WESTERN RAILWAY. 


Great Western Railway Company is carrying out someexten- 
sive works of this description in Worcestershire, on the Oxford, 
Worcester, and Wolverhampton section of their line. On Sun- 
day, the 14th ult., was opened for traffic a new viaduct of brick 
and stone at Stourbridge, to replace the old timber structure, 
which has stood about thirty years. The new viaduct is built 
on the west side of the old one, and the rails diverted on to it. 
It is 571ft. long, and 98ft. high at the highest point. Built of 
very high-class Staffordshire brindled bricks, it has a handsome 
and pleasing effect when seen from the valley below. There are 
ten semicircular arches of 44ft. 6in. clear span, faced with blue 
pressed bricks, and these arches spring from Derbyshire stone 
springers 2ft. 9in. high and 7ft. across. The piers are 6ft. thick 
under the springers, and batter outwards 1 in 40. The plinth is 
31ft. below springers, and is of blue brick splayed 6in. projection, 
9in. high. The parapets are relieved with string course and 
coping of Derbyshire stone. 

The deepest foundation is that of the north abutment, the 
end nearest Wolverhampton, which is carried down to a depth 
of 46ft. below ground, and was a difficult piece of work owing to 
its contiguity to the abutment of the old viaduct and the main 
line. Over 1000 tons of concrete were put into this foundation. 
The other foundations vary in depth from 36ft. to 18ft., and are 
either on sandstone rock or hard fireclay. The centres were of very 
light construction, as shown in the accompanying figure. The 
combination of timber and iron resulted in elasticity which 
allowed the arches to take their form while the centres were yet 
under them, and no settlement took place after their removal. 
On September 20th, 1880, the first excavation was commenced ; on 
October 13th of the same year the first brick was laid, and the 
last coping stone was bedded January 11th, 1882, the viaduct 
having been under sixteen months in progress. Messrs. Kellet 
and Bentley carried out the work in a very efficient manner. The 
cost of the viaduct was £13,835. Mr. W. D. Robotham, of Wol- 
verhampton, was the engineer, represented on the works by Mr. 
C. R. Williams. 

The same firm of contractors are building a similar viaduct at 
Blakedown, near Kidderminster, for the same company, which 


viaduct is shorter by one opening than Stourbridge viaduct, and 
of less height, but otherwise is a fac simile. It is likewise being 
built alongside the old viaduct. 

The third viaduct in this district—the contract for which is 
now open—is that at Hoo Brook, near Kidderminster. This 
will be a more extensive work, as there are twenty arches, and 
its average height is about 70ft. A description of this will be 
given on its completion. 


STEEL SHIPS STERN FRAMES, STEMS, AND 
RUDDERS. 


Some very large castings have been made during this century, 
and complex castings too, so it may not be altogether beyond 
the range of possibility that some day a founder or metallurgist 
will arise who shall show the world how to cast steel ships all of 


2 Rods 


ha 


apiece. It would truly be a hig piece of founders’ art, and 
graving docks to be plastered and sanded up to the outer form 
of a big ship might not be common, and monster cores might be 
difficult to hold up and to vent; but if it were shown that the 
shells of ships could be cast it would not be impossible to range 
cupolas along a monster mould and do it within the present 


This decade. Messrs. Cooke and Mylchreest, of Liverpool, have 


begun with the thin end of the wedge, and are only casting 
steel stern frames, rudders, stems, keels, keelsons and stringers. 
It will be seen from the series of engravings which we give 
on page 13, that the rudders are made with the head in one 
solid piece, with the object of avoiding a bad weld, this being 
a source of considerable danger in built-up rudders, and also to 
avoid the use of a hollow plate structure in which corrosion pro- 
ceeds quietly and harmfully. By making the rudders of cast 
steel, the stops for preventing the rudder from going too far 
over may be more in number, and in the drawings it will be 
seen that there is one to each joint, thereby steadying the 
rudder better and safer than by relying on one on side, as 
at present, and that they are solid instead of being rivetted on. 
The stern frames are made with attachments for transom plates 
to connect them with the frames of the vessel as well as the 


shell, and this is done on the inner or outer or both. It 
will be also seen that a portion of the keel, and garboard 


strake are made with the frame, so that there will be a much 
better connection than at present with the keelson. 

Some of these keels and keelsons are now being made for test- 
ing purposes, and it is ex that from the fact of their being 
solid, that is the keel—either a plate or bar keel—keelson, rider 
keelson, and brackets to attach the floors, that they will be found to 
be considerably stronger, while they have the advantage of requir- 
ing very few rivets for connection. As angle iron or steel is 
dispensed with, the limber holes may be made very near the 
skin, and as they do not require to be above the angle frames 
as at present, a much smaller quantity of cement than now used 
will be required ; this will probably, the inventors think, reduce 
the weight of cement in a 2000-ton vessel by 50 tons. Stringers 
made under the invention in solid sections, and in forms that 
cannot be rolled—as, for instance, with large brackets—offer ve 
considerable constructive advantages; advantages which wi 
perhaps have the greater importance in vessels of war. 

The engravings show also some forms of stems for war vessels. 

again are cast with connections which cannot be got in the 
manner or in the desirable form shown, by forging. 

Another feature of the invention is that it is intended to con- 
nect the plating of the hull, not in the ordinary way by drilling 


and rivetting the stem and stern frame, but by ha 
4 portion of all the strakes of the vessel Haake 
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COOKE AND MYLCHREEST’S STEEL CASTINGS. 
(For description see page 12.) 
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stem respectively, thus giving a diagonal fastening of the plating 
to the stem and stern, instead of the short nip the rivetting has 
in the present method. Several stern frames and runners made 
in crucible steel have already been completed, and some large 
ones are being made by the Steel Company of Scotland, on the 
Siemens-Martin process. Messrs. Jessop and Sons, of Sheffield, 
made that lately exhibited at the Naval and Submarine Exhi- 
bition. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Firsnesss characterised the business done on Change in Birming- 
ham to-day--Thursday—and yesterday in Wolverhampton. In- 
deed there were finished iron makers who sought better prices than 
last week by from 5s. to 10s. per ton. 

The makers of sheets needed by the galvanisers led the way. 
Instances were quoted in which sheet mills had three months’ work 
ahead. Quotations by the chief medium sheet firms were to-day 
and yesterday based upon £7 15s., £8, and even £8 5s. per ton for 
singles. The difference of only 10s. between either singles and 
doubles, or between doubles and trebles, was no longer quoted ; and 
the firms who last week were maintaining a difference of 20s. now 
required 25s., and there were others who required the full difference 
of 30s. Quotations ranged severally at singles, £7 15s.; doubles, 
£9 5s.; and trebles, £10 15s.; singles, £8; doubles, 5s.; and 
trebles, £10 10s.; singles, £85s.; doubles, £9 10s.; and trebles from 
£10 10s. to £10 15s. Buyers mostly declined to give these higher 
prices, nor were makers ail firm at the revised rates; but they 
would not meet buyers to the extent the latter demanded. New 
t tions were tly fewer in sheets than in the past 
three weeks. 

Hoops and strips were steady at all the money that regulated 
sales a week ago. 

Plate orders were sought after at, for good boiler-making sorts, 
£9, and for bridge building at £8 per ton. In the latter depart- 
ment the competition of the North of England plates was felt. 
These were obtainable at £7 10s. delivered into South Staffordshire. 
High-class bars are in better request for Canada, the Australias, 
New Zealand, and the Cape; and there has recently been some 
buying of such iron for the States. The purchases are known to 
have been augmented by the strike of ironworkers upon that side. 
Earl Dudley’s bars are quoted firm at £8 2s. 6d.; and “‘B. B. H.” 
and similar brands £7 10s. From that figure prices to-day tapered 
down to £6 10s. according to quality. More small bar firms have 

tified their adhesion to the compact arrangement to keep the 
rate of extras in that department ; and the rates before agreed 
upon have been revised with the result that ,4 and No. 6 now 
stand at 45s., No. 7 at 65s., No. 8 at 95s., and No. 9 at 135s. per 
ton. These - are a drop of from 5s. to 10s. per ton upon the 

The London and Liverpool exporters of tin-plates are making 
freer inquiries ; but they to give which the 
Staffordshire and Worcestershire makers stipulate. 

Pigs were slow of sale to-day, though there were consumers of 
both forge and foundry sorts who desired to buy in advance of 
requirements if makers would accept their terms. All-mine pigs 
were quoted from £3 7s. 6d. to £3 10s.; Barrow hematites were 


£3 7s. 6d.; part-mine pigs were £2 10s.; Willingsworth sorts, 


Ore was not in brisk request, though native “‘ gubbin” might 
have been bought at about 14s., and “ blue flats” at within 15s. 

Coal was procurable at from 6s. 3d. for forge sorts of a poor 

ity up to 6s. 9d. and 7s. for a good description, and from 8s. to 
ds. for excellent furnace kinds. 

The furnaces now in blast number 48; but there are several 
which have been thoroughly repaired—certain of them, indeed, 
nearly rebuilt, and are being kept in readiness +o be relighted at 
hardly more than an hour’s notice. 

The steel experiments continue to be much discussed ; and the 
reports from the manufacturers by whom slabs are being manipu- 
lated are looked for with much expectation. So far as is known, 
these reports are likely to be of a somewhat varied description. 

Enterprise is being shown by at least two of the cable and chain- 
making firms of this district, with the object of making steel-welded 
goods. Several firms had experimented with the same object, but 
— had cone to the conclusion that only Messrs. Brown, Bayley, 
and Dixon, of Sheffield, were making a steel linked chain, and 
that they were employing a method distinct from welding. 
Messrs. Brown, Bayley, and Dixon -have for the present, I am 
in a position to say, abandoned the making of these chains. 
Chains of steel welded links are being made here by Messrs. J. 
Vernon Hope and Co., Limited, of the Atlantic Works, Wednesbury, 
and by Messrs. Forrest, Bros., and Co., of Cradley, near Birming- 
ham. The first-named firm make cables as well as chains; and 
though Messrs. Forrest have not at present made cables of steel, 
they are —— os sage to make them. In these cases steel of 
acknowledged ity which has for some time been proved to be 
capable of welding without injury is employed. There is reason 
to conclude that unsuccess in other cases was mostly a question of 
manipulation. Nevertheless the fault was laid at the door of 
quality, and there are chain and cable firms hereabouts who are 
looking for success when they employ the steel of local production. 
Such firms are as yet without information upon the issue thus far 
of the trials that I have mentioned which have been made with 
that steel. 

The colliers around Dudley are dissatisfied with the of 
the Superior Court in the action of Griffiths v. the Earl of Dudley, 
to which I have previously referred, and they have determined to 
start a subscription to enable Mrs. Griffiths to take her case to the 
Court of Appeal. It will be remembered that con to the 
opinion of Sir Rupert Kettle, the County Court Judge for Wor- 
cestershire, the Superior Court has ruled that a collier may con- 
tract himself out of the Employers’ eg ee Loe 

The Birmingham Town Council on Tuesday sanctioned the use 
of steam power, for a term not exceeding three years, by the Bir- 

to 


bringing the motors to the coal instead of taking the coal to the 
motors. One of the chief advantages to the company supplying 
the electricity would be the reduced price of fuel at the pit’s 
mouth, and the non-necessity for expensive sites as in boroughs, 
The advantage to the coalowners fn be a constant demand for 
the smallest coal or slack which could not now be sold at a profit. 
Mr. J. Davies wondered what sort of plant would be required at a 
colliery to supply a large town with electricity. From what he 
had seen it required heavy machinery to produce the electric light. 
The paper was considered a suggestive one, and the best thanks of 
the meeting were accorded to the author. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Dr. Wesster, the Consular agent for the Sheffield district, in his 
return of exports from the town and neighbourhood to the United 
States for the quarter ending 30th June last, does not afford us 
such gratifying results as were anticipated. Steel has been ex- 
ported to the value of £105,929, and cutlery £53,673, the respec- 
tive totals for the corresponding period of 1881 being, £82,925 and 
£55,577, the latter showing a decrease of £1904, and the former an 
increase of £23,004. But it is in the gross values that the de- 
creased trading is apparent, the total exports for last quarter 
being only £326,440, while for the June quarter of 1881 they 
reached the amount of £360,587; the decrease being thus £34,147. 
The falling-off must be in steel rails, Bessemer blooms, and similar 
heavy goods. Of these the Consul gives no specific return, as the 
trade being in so few hands, it would practically be revealing each 
other’s business. A diminution in value of over £34,000 in a single 
quarter is undoubtedly a serious matter. 

The exodus from Dronfield to Workington is quietly proceeding. 
Messrs. Charles Cammell and Co. have not removed the works, but 
the Dronfield people are taking time by the fore-lock, and finding 
for themselves new quarters at Workington. Dwelling-houses ior 
three hundred workmen are to be erected close. to the new yard. 
It is said that the Workington authorities are likely to get into 
trouble through the Derwent and Moss Bay Ironworks requiring so 
much water. The neighbouring town of Harrington and the 
village of Distington are short of water from this cause. An addi- 
tional pipe will have to be laid to the lake, a distance of fourteen 
miles. ‘the present supply cost £20,000, and the proposed exten- 
sion will ada £15,000. Dronfield was about eaten up by rates. 
Workington is not quite so bad, but with this extra expense looming 
in the immediate future, the present rate of some 6s, or 7s, in 
the pound will be materially increased. 

A pleasant incident has to be noted this week. Mr. Samuel 
Osborn, head of the old-established Clyde Steel and Iron Works, 
was presented on Saturday with a splendid silver candelabrum, 
two pretty side dishes, and an enamelled silver salver. On the 
candelabrum was this inscription:—‘‘To Mr. and Mrs. Samuel 
Osborn, in honour of their silver wedding day, from the partners 
and employes of Messrs. Samuel Osborn and Co., June the 11th, 
1882.” Messrs. James Dixon and Sons, of Cornish-place, supplied 
the presents. The occasion was really a double event, for while 
celebrating the silver wedding of Mr. and Mrs. Osborn, the 
coming of age of their son, Mr. Wm. Fawcett Osborn, was 
also honoured. There were over 650 members of the staff and 
employés present. Mr. George Jackson Smith, one of the 
partners, in making the presentation, said that the firm of 
Samuel Osborn and Co. were now in the proud position of the 
second largest private steel manufacturing firm in Sheffield. It 
was mentioned by the head of the railway department—Mr. George 
Tilfourd—that in addition to the home representatives the firm 
had others in Belgium, France, Germany, Russia, the United 
States, Canada, and Australia, while business was also done in 
India, China, Japan, South America and South Africa—their 
manufactures, indeed, being carried over nearly every sea and 
found in nearly every land. 

The new line of railway between Lincoln and Spalding is now 
completed. It is forty miles in length, and has cost £1,000,000. 
For the purposes of construction, it was divided into two sections— 
the first, from Spalding to Ruskington, being carried out by Messrs. 
Kirk and Parry, contractors, under the supervision of Mr. A. A. 
Langley, M.I.C.E., engineer to the Great Eastern Company ; the 
second, from RKuskington to Lincoln, was constructed by Messrs. 
Baker and Firbank, contractors, under the supervision of Mr. R. 
Johnson, M.1.C.E., engineer to the Great Northern Company. The 
latter part, twenty miles in length, has cost £300,000. ‘The per- 
manent way is laid throughout with steel rails 30ft. long. By this 
new line the Great Eastern, in addition to other advantages, has 
running power to Black Bar Junction, at D ter, so that the 
whole of the Yorkshire coalfield is thus opened up to them. 

In reference to the statement mentioned last week that ‘‘ Messrs. 
Burgon and Ball, of the La Plata Works, Malin Bridge, Sheffield, 
have been informed by telegram that they have gained a gold medal 
for their sheep-shears, exhibited at the New Zealand Exhibition, 
now being held at Christchurch,” Messrs. Ward and Payne write 
to say :-—** We beg to observe from the official catalogue which has 
just been received we find the facts are as follows :—‘ First order 
of merit and silver medal, Ward and Payne, Sheffield, tools and 
shears of excellent workmanship; Burgon and Ball, sheep-shears, 
price and quality.’” 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There has been only a limited amount of business 
doing in the iron market here during the past week, and the recent 
spurt now seems to have expended itself. No doubt the considerable 
purchases made during the last few weeks have pretty well covered 
the actual requirements of buyers for the present, and the advance 
in prices has tended to check the placing out of orders of a specu- 
lative character. Makers, however, hold very firmly for their 
prices, and there has been no real pressure to sell, 

Tuesday’s market at Manchester was only moderately attended, 
and with but little business stirring was not of long duration. 
Lancashire makers of pig iron were firm at their full rates of 45s. 
to 46s. less 24 for forge and foundry qualities, delivered equal to 


mingham and Aston Tramways Company, subject to 
be agreed upon with the Public Works Committee. It is under- 
stood that the engines, which will travel from Corporation-street 
to Aston, will go at the rate of six miles an hour—a pace which is 
the same as that at which the horse cars are allowed to travel; and 
the y have volunteered to give the Council a guarantee that 
they will put down a much improved line of rail. Some members 
of the Council were in favour of permitting the use of steam on all 
the tram lines which chose to use it, but the general opinion of the 
Council was averse to so wide a permission being granted. 

On Monday the Walsall Town Council had before them a pro- 
posal for purchasing a locomotive engine for drawing from the rail- 
way siding the coal used at the new Corporation Gasworks. The 
cost of such haulage last year was £280, and the Gas Committee 
think that the work could be done much better and cheaper by a 
locomotive. The cost of such an engine of from 6 to 8-H.P. was 
estimated at £500, and allowing for percentage on outlay and cost 
of working, the annual expenditure, it was believed, would not be 
more than’ £109, which would be a saving of £170 yearly. No 
decision was come to in consequence of a suggestion that the rail- 
way company might agree to do the haulage for 1d. per ton, and 
the General Purposes Committee will further consider the proposal. 

At a monthly meeting of the South Staffordshire and East 
Worcestershire Institute of Mining Engineers, on Monday, Mr. H. 
Johnson, jun., vice-president, — a paper “On Electricity and 
the Utilisation of Small Coal.” He said it had been stated over 


and over again by electricians that they could carry stored elec- 
tricity without op te ior loss. If that were so, he saw great 
advantages to be derived by electricians coalmasters alike from 


hester, and at these figures they have done a moderate busi- 
ness, chiefly in forge qualities, during the week. In outside 
brands, although the last advance has scarcely been realised 
to the full, makers have not been giving way to any material 
extent, and it is only in exceptional cases that iron is to be bought 
at prices approaching late rates. For Lincolnshire brands quota- 
tions go up to 46s. 6d. and 47s, 6d., less 2}, and for Derbyshire up 
to 48s. and 49s., less 2}, for forge and foundry numbers, delivered 
equal to Manchester. At a trifle under these figures sales have 
been made, but odd lots of Lincolnshire have been offered at as 
low as 45s, 6d. per ton. In Middlesbrough iron occasional sales for 
special requirements are made on the basis of about 52s, per ton, 
net cash, for g.m.b’s. delivered equal to Manchester. 

Finished iron makers are in a better position than they were a 
short time back. Most of the Lancashire forges are now fairly 
employed, and emp there is not any actually large business 
being done, there is a fair inquiry in the market. Bars can still be 
bought at as low as £6 7s. 6d. for delivery into the Manchester 
district ; but makers are not anxious sellers at that figure, and 
prices generally are stiffening up to about £6 per ton. For hoop 
iron, however, the inquiry is still only limited, this branch of trade 
being at present adversely affected by the unsettled state of affairs 
in Egypt, and I have heard of quotations in the market at as low 
- £6 5s. to £6 10s. per ton for hoops delivered equal to Man- 

The position of the engineering trades remains much the same as 
I have reported for some time back. The large works throughout 
the district are generally fully employed. Tool-makers and 
machinists are well supplied i 


with orders, which include a good deal being made 


of work in hand for machinery connected with electric lighting 

whilst I hear of good American orders in hand for cotton ma 

chinery. In general machine tools a good trade is being done 

_— rance, and German inquiries are again coming into this 
istrict. 

The old-established engineering firm of Messrs. Nasmyth, Wilson, 
and Co., Patricroft, is being formed into a limited company. The 
shares have, however, I understand, been taken 1 See 
chiefly by members of the concern, and have not been thrown open 
to the public. 

At the annual meeting of the Iron Trades Employers’ Associa- 
tion held on Thursday fast Mr. David Greig, of Leeds, was re- 
elected the president for the ensuing year, and a resolution was 
passed recommending the General Committee of Management to 
revise the rates of subscription, with the view to widening the basis 
of the Association. An abstract of the annual report, which was 

resented and adopted at the ting, was given in your columns 
t week. 

The present session of the gical Society was 
brought to a close on Friday last by a meeting held at Wigan, 
when the programme brought before the members was one entirely 
confined to questions interesting to mining engineers, of whom 
there was a large number present. Mr. Chas. Cockson read a paper 
on “* The Relative Efficiency and Useful Effect of Centrifugal Fans 
for Mine Ventilation.” It had become now-a-days, he said, not so 
much a question as to the superiority of mechanical or furnace 
ventilation, but which was the best mechanical ventilator, the great 
majority of engineers having become convinced, on the ground of 
safety and efficiency, that inechanical was greatly superior to fur- 
nace ventilation. Mechanical ventilators might be divided into 
two classes, the first consisting of the Waddle, Guibal, and Schiele, 
which were centrifugal ventilators, and the second consisted of those 
machines which were known as varying capacity ventilators, and acted 
after the manner of an air pump. ‘The latter class, however, in his 
opinion, were not at all suited for the enormous volumes of air 
which were required at the present day for the ventilation of coal 
mines, and perhaps the most convincing argument as to the 
superiority of the centrifugal ventilators was that while the vary- 
ing capacity machines at work in this country might be counted on 
one’s fingers, there were of the Guibal fan alone 250 to 300 at work, 
whilst on the Continent, where all types of mechanical ventilators 
had been more fully tried than with us, the centrifugal fan was 
being put up practically to the exclusion of all others. It was, 
therefore, only y to i the relative merits of this 
class of ventilator. Taking the useful effects, results as shown by 
trials at several collieries, there was little to show that any one 
fan was superior to the other. The fans in these cases had not 
been working under the same conditions, and as it was impossible 
to secure these with present experiments, they must turn their 
attention to one or two other points which, in his opinion, were 
quite as important as the question of the percentage of steam 
utilised. They must first consider what the work of a fan was. 
Primarily, of course, it was to produce a ventilating current in the 
mine, and they could calculate what ventilating pressure could be 

roduced by a fan running at any speed. Since the quantity of air 
in a mine depended upon the ventilating pressure or water 
gauge that a fan could produce, the question as to which 
type of fan was able to produce the greatest water gauge was 
one of great importance, because it might be said that 
the fan which at a certain speed could produce the greatest water 
gauge was the most efficient ventilator. As a basis on which to 
test this class of ventilator they might consider that in all centri- 
fugal fans the air travelled the fan at the speeds at which the tips 
of the blades were travelling. The work which was stored up in 
the air when travelling at a certain speed was nearly all lost by 
open running fans. If they could utilise any of this stored up 
work by lessening the velocity of the air before discharging it into 
the atmosphere they would increase the useful effect of the fan. 
If all this stored-up work could be utilised, and the fan caused no 
friction to the air in passing through it, they would arrive at what 
a perfect fan could produce, In order to get at a fair average of 
results in this respect he had worked out the percentage 
of efficiency of some six Guibals, three Waddles, and five 
Schiele fans, and he found they gave the following com- 
parison: Guibal’s, 64°5; Waddle’s, 44°78; and Schiele, 34°54 
of efficiency with regard to water gauge pare. Taking this 
as a fair basis for calculation, they would find out approximatel 
what each of the three types of fan would do at the same or dif- 
ferent speeds, and taking 9000ft. per minute of periphery speed as 
being about the limit of safe working speed of fans of such dimen- 
sions as would pass large volumes of air, he found that worki 
under similar conditions the Waddle would give 16°6 per cent. an 
the Schiele 26°9 per cent. less air than the Guibal, or that to pro- 
duce the same amount of air the Waddle would have to run at 
20 per cent. and the Schiele at 36°6 per cent. greater speed than 
the Guibal, so that whatever the result as to the useful effect 
calculation, they might say that as a matter of efficiency with 
regard to the speed of the fan, the Guibal was the most efficient. 
The test of water gauge produced was one of great importance, and 
would, he hoped, be of service to persons thinking of aanain from 
furnace to fan ventilation. Mr. Wm. Bryham, although pre- 
pared to admit that the time was coming when mechanieal ventila- 
lation would be more applied than it had been, scarcely thought 
the time had yet come a am it could be said that under some con- 
ditions it was altogether superior to furnace ventilation. Mr. 
Cockson said that no doubt at certain depths furnace ventilation 
was bound to be more economical than mechanical ventilation, but 
the question of safety was another point to be considered. 

At the last meeting of the Manchester Geological Society the 

uestion of mine safety lamps was again discussed, and several 
different types of lamp were brought forward. Nothing, however, 
definite was arrived at, except, perhaps, the general conclusion 
that a perfect lamp had not yet been introduced. Mr. Wm. 
Bryham said that wees colliery proprietors desired to know was 
what was a safe lamp; at present they were in a state of suspense, 
and he for one would like to know what conclusion the Royal 
Commissioners on Mines Explosions had come to. They required 
a lamp to meet not only the ordinary conditions, but the extra- 
ordinary conditions which might perhaps not arise more than once 
or twice in the life of a mine. 

The coal trade continues ina depressed condition, owing to the 
excessive output sent into the he oy and prices as a consequence 
are kept down extremely low. House coals are, of course, 
but little inquired for owing to the season of the year. There is, 
however, a fair demand for ironmaking and manufacturing classes 
of fuel, but the supplies more than meet all the requirements of 
consumers, There is a good deal of irregularity in prices where 
holders of stocks have to push for orders; but quoted rates are 
without material change, and at the pit mouth average about 8s, to 
8s. 6d. for best coals ; 6s. to 6s. 9d. for seconds ; 4s. 9d. to 5s, 6d. 
for common ; 4s. 3d. to 4s. 6d. for burgy ; and 3s, 6d, to 3s, 9d. for 
good slack. 

The wages question is being forced to the front by the action of 
Messrs. Richard Evans and Co., of St. Helens, one of the largest 
colliery concerns in Lancashire. At several of their pits a reduc- 
tion of 10 per cent. is being enforced, which, if carried out, will no 
doubt be followed more or less generally elsewhere. The men, who 
realise that this is simply the preliminary to a more general reduc- 
tion, have resolved to stop, not only the pits directly affected, but 
the whole of the pits owned by the firm. 

Barrvow.—The hematite pig iron market continues to be much 
firmer and steadier every day. Prices are practically unchanged, 
but the demand is much brisker, and orders are being taken with a 
little more freedom. From all quarters the demand is good; but 
that from America especially so. A number of furnaces have been 
relighted during the past few days, and this will be the means of 
increasing the production, but even that will not place makers 
in a position to be able to meet the demand which has set 
in. Stocks are rapidly declining, as the demand is in 
excess of the production. Heavy consignments of metal are 

i abroad, princi to America ; but deliveries on local 
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account are pretty extensive. Steel makers, 
within the past week or two, have made heavy 
demands on Bessemer pig iron, owing to the in- 
creased demand for steel qualities. No. 1 
Bessemer is quoted at 57s. per ton net at works ; 
No. 2, 56s.; No. 3, 55s.; delivery at three months, 
On no account will makers consent to accept 
orders extending over three months. Steel _rai 
are firmer in price, being now quoted at £5 15s, 
per ton. The inquiry is very active, and some 
good orders have been booked. e mills are 
running in regular work night and day, except 
Sundays. The output of steel rails is very heavy, 
principally to complete foreign orders. Iron ore 
in good request at unchanged values, 13s 6d. to 
16s. per ton at the mines. Iron shipbuilders are 
rather quiet, other industries in steady employ- 
ment. Coal and coke in steady request. Shipping 
active, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) - 

THE Middlesbrough ironmasters held their 
usual meeting before "Change on Tuesday last 
and decided not to alter their prices, which, 
therefore, remain at 43s. 6d. for prompt f.o.b. 
deliveries of No, 3 foundry quality. Merchants 
are now asking fully as much as makers, and in 
some cases even ua per ton more. They have 
considerable difficulty in supplying the needs of 
their customers under contracts entered into as 
“bear” transactions some time since, and there 
are many complaints against them on this score. 
Warrants are rather more in demand than the: 
have been recently, and now command f 
makers’ prices. 

The quantity held by Messrs. Connal and Co. 
at their Middlesbrough stores is now 122,439 tons, 
or 2285 tons less than a week since. The deman 
for hematite pig has improved considerably both 
on the east and west coasts, and several sales 
have been reported at improved prices. 

The d 1 for finished iron is well main- 
tained. Buyers for postponed delivery have 
been holding back their orders in hope of lower 
prices, but there is very great pressure from those 
whose requirements need immediate attention. 
In some cases manufacturers have asked and 
obtained 5s, per ton more for prompt than for 
deferred delivery. Plates are quoted at from 
£6 15s. to £7 in trucks, Middlesbrough, and bars 
and angles at from £6 to £6 5s. per ton. 

Materials for iron manufacture are everywhere 
in excess of the demand forthem. This is largely 
due to the recent ironworkers’ strike, at the end 
of which large stocks had every whereaccumulated. 
Old rails are now offered at 72s. 6d. ex-ship Tees. 
Purple ore commands about 18s. ton delivered 
Middlesbrough, and covered sand castings £4 per 


ton. 

Towards the close of the market the iron- 
masters’ statistics for June were issued. They 
show that seventy-nine furnaces are making 
Cleveland, and forty hematite or basic iron, in 
the Cleveland district, this being the same num- 
ber as last month. There is a decrease in the 
total output of 14,427 tons, one half of which, 
roughly s ng, is accounted for by the day 
less in the month. The stocks have, on the 
whole, decreased 8376 tons. If the make had 
been proportionate to May, they would just have 
remained at the =a Makers’ stocks, as a 
whole, have iner ; and stocks in public 
stores have, as a whole, decreased considerably. 
This bears witness to the continued struggle 
carried on between the makers and the “‘ bears,” 
and to the gradual victory of the former. 

Shipments have decreased in all 23,204 tons. 
Exports contribute only 1540 tons of this, whilst 
coastwise shipments are debited with the re- 
mainder. This is mainly due to the decreased 
demand from Scotland, owing to the relatively 
higher price demanded of late by the Cleveland 
,onmasters. As Scotch pig is now again higher 
in price, we may expect to see Cleveland iron 
sent northward at the previous rate of delivery. 

The rolling mills, and, indeed, works of all 
kinds along Tees-side and at Hartlepool lost two 
shifts at the beginning of the present week, owing 
to the boatrace between an Australian oarsman 
and a Middlesbrough publican. The working 
population seemed perfectly demented with 
excitement at this trivial event. There were the 
usual concomitants of gambling and drunkenness 
to an inordinate extent, benefitting publicans and 
book-makers, and leaving the working men so 
much the poorer. The only redeeming feature 
about the affair was that a considerable sum of 
money was realised in return for admission 
tickets to wharves, shipyards, &c., and which will 
be handed over to the North Riding Infirmary 
and the North Ormsby Hospital. It may be 
added that the impecuniosity resulting from the 
boatrace will have a good effect in keeping the 
ironworkers steadily at work for some time to 
come, 

One of the most clear-headed, far-seeing, and 
courageous men in Cleveland is Mr. William 
Fallows, chairman of the Works Committee of 
the Tees Conservancy Board, and aged 85. At 
the last meeting of the Board, he called attention 


steady, and the value of makers’ iron has been 
fully maintained. At the close of last week the 
warrant market was somewhat easy, but greater 
strength was imparted at the beginning of the 
present week by the large shipping return, which 
showed that the ——— of pig iron for the 
week had exceeded 15,000 tons, as compared with 
10,000 in the preceding week, and 13,000 in the 
corresponding week of last year. The stock in 
Messrs, Connal and Company’s stores has been 
further reduced this week to the extent of be- 
tween 300 and 400 tons, and makers state that 
they are well sold, and in most cases making only 
what meets current requirements. Owing to the 
increase in the prices of No. 3 g.m.b. the imports 
from Middlesbrough are becoming larger, and it 
is probable that they will now slightly increase 
week by week should the quotations of Scotch 
iron be maintained. 

Business was done in the warrant market on 
Friday morning at from 49s. 24d. to 49s. cash, and 
from 49s, 44d. to 49s. 2d. one month, the quota- 
tions in the afternoon being 48s, 11d. to 4s, 8d. 
cash. On Monday the market was stronger, with 
business from 48s, 9d, to 49s. cash, On Tuesday 
forenoon tr ctions were effected at 48s, 11d. to 
49s. cash, and in the afternoon at 49s, to 49s. 4d. 
cash, and 49s, 54d. one month. The market was 
firm on Wednesday, with business between 
49s, 2d. and 49s, 5d. cash, and 49s. 44d. to 49s. 7d. 
one month. To-day—Thursday—business was 
done at 49s. 6d. cash, and 49s. 8d. one month. 

As stated above the values of makers’ iron have 
been well maintained, and are now as follows :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 


53s, 6d. and 50s. 6d.; Cl 
Monkland and 
Govan, at Broomielaw, 50s. 6d. and 49s.; Shotts, 
at Leith, 60s. 6d. and 55s, 6d.; Carron at 
Grangemouth, 50s.—specially selected 52s, 6d.— 
and 49s.; Kenneil at Bo’ness, 49s. 9d. and 48s. 6d. ; 
Glengarnock at Ardrossan, 53s. and 50s.; Eglin- 
ton, 50s. 6d, and 49s, 6d.; Dalmellington, 50s. 
and 49s, 6d. 

There is still a very good demand for hematite 
ore and hematite pig iron, and the prices are 
very firm. 

At some of the finished ironworks there is 
rather less doing, but generally makers report 
that they have still a sufficiency of employment, 
and in several cases the demand for malleable 
iron has manifested an improvement. There is 
no change to report in prices. 

A strike is threatened in the engineering works 
of Edinburgh and district in consequence of a 
number of employers having refused to grant an 
advance of 4d. per hour. e present wages are 
64d. per hour for fifty-four hours a week. In 
some cases, it is stated, the employers have com- 
plied with the men’s request. 

e coal trade is in a rather more satisfactory 
state than it was last week. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

A coop deal of speculation is rife as regards 
the future of Plymouth works and collieries. In 
the House of Lords’ Committee Mr, Simpson was 
understood to state that the works were likely to 

on, and this is taken as indicating that a 
Seoteh firm will very likely come into the field. 

It would be possible to revive the old Plymouth 
bar trade, and this with a share of the steel rail 
business coming to the district would warrant a 
reconstruction. Mr. Fothergill expended a quar- 
ter of a million sterling in transferring the works 
from cold blast to hot blast. This would be no 
advantage now. Thorough clearing away and 
erection of new plant oe be imperative, such 
as is intended at Cyfarthfa. A strong force of 
men is now busily engaged at Cyfarthfa works. 
At length sharp, determined business is meant, 
and is being conducted, Mr. Edward Williams, 
of Middlesbrough, the owner of, perhaps, the 
most pattern works in the North of England, 
being the general adviser. 

Some important alterations will be required by 
Cyfarthfa with res to railways, and the action 
of the Rhymney, Taff Vale, and Great Western 
is watched with interest. 

The present time is favourable for iron and 
steel, and with a derat: t of busi 
coming in, some degree of impetus is given to the 
process of transformation, which in some form or 
other is being carried on all over the district. I 
hear of a French order for 20,000 tons of steel 
rails in the market, and other substantial ones 
coming. With our colonies the t of iron 
trade done is satisfactory. Last week one good 
— of over 3000 tons took place to Mon- 
treal. 


The Bute Docks struggle is being watched with 
a considerable degree of partisanship. One thing 
is certain, Mr. Lewis is making a good fight of 
it. Every week shows the necessity for more 
dock dation, and it would be far better, 


to the great need of another dredger to expedit 
the deepening of the river Tees, so that ships 
pane f great depth of water might be able to 
leave the river with full cargoes. Vessels con- 
taining 3000 tons are already capable of passing 
over the bar, but this is not enough for Mr. 
Fallows. The four dredgers already at work 
will require six years to complete the necessary 
work, and this delay he cannot brook. There- 
fore he advocates a new one to be ordered at 
Glasgow, and to cost £30,000, which sum it is 
proposed to pay out of revenue, The motion was 
opposed by Mr. Richardson, who advocated a 
more cautious policy, and would prefer a lighten- 
ing of rates to other less immediately tangible 
vantages. But ultimately Mr. Fallows pre- 
vailed, and the engineer was directed to make 
the necessary inquiries as to the cost of the new 
er, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron trade is in almost every respect in a 
satisfactory position. Prices in the warrant mar- 
ket have slightly fluctuated during the week, 
but the tone on the whole has been firm an 


one would imagine, to adopt the scheme pro- 
pounded than drift about to the mud-banks or 
out-of-the-way spots. 

The common sense opinion in Cardiff is that 
though certain regulations are distasteful—and 
this isa matter of opinion—the whole scheme is 
admirably ce ig and in the end will be found 
amore reasonable one than that propounded by 
the shippers. 

The promoters of the opposition dock scheme 
are sanguine of support from Lord Windsor and 
the Great Western Railway. It is announced as 
probable that Lord Windsor may give £150,000, 
and the Great Western £100,000; but I have not 
heard of any substantial reasons being afforded 
for this rather remote ‘‘ probability.” 

The men are now working at the various 
collieries of the house coal with a great degree of 
ee, and the new scale is generally 
approv: by them. There is a dispute amongst 
the steam coal colliers of Fernhill, Gelly, and 
Tyn’ybedw collieries with reference to lowering 
the standard; some little cessation of work is 
expected until the men can be arranged with. 
The Dynevor Tin-plate Works are to be brought 
to the er next week. There is a whisper in 
the trade that some makers have been flooding 


the market; unless these doings are avoided I 
shall — other works to succumb. 

One of the leading questions under discussion 
this week is the action of the colliers’ representa- 
tives with Lord Aberdare and Mr. Mundella 
in re reducing the educational standard to the 
4th so as to allow children to go to work at the 
age permitted by the Mines’ Regulation Act, 
after their twelth year. It is generally conceded 
that Mr. Mundella, who refused to aid, had the 
better hand in the argument, and yet an influ- 
ential section will be found to combat him. The 
mass of workmen do not require the fifth 
standard; the analysis of sentences and vulgar 
fractions are not wanted in the every-day life of 
a collier, and the regulation which floods the 
country with “clerks” or men who shun coal 
cuttings and labour, does not work well practi- 
cally, Mr. Mundella to the contrary. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the vage of THe ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
ion, 


Jinding the numbers of the Specijicat 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

27th June, 1882. 

3021, Deracutne Hooks, J. King, Pinxton. 

3022. INDIA-RUBBER TiREs, A. J. Wyley and B. Collins, 
Manchester. 

8023, VeLocipepes, G. Moss, London. 

8024. Gas, 8. Chandler, jun., & J. Chandler, London. 

8025. DyNAMO-ELECTRIC Macuings, E, Sperry, U.S. 

8026. BLow-pipe Lamp, J. T. Garratt, London. 

8027. HorsesHogs, J. Vernon, Newton Stewart. 

8028. Partitions, J. W. Cook, London. 

8029. GLass FuRNACEs, E. de Pass.—(H. Quennec, Paris. 

3030. FLoatino Licuts, C. Abel.—(L. Brasseur, Belgium. 

3031. Srorrine Cars, F. J. Prince, London. 

3032. Sarety Lamps, W. Jenkins and D. Morgan, N.B. 

3033. Propucine Carsons, F. 8, Isaac.—(Sir J. Vogel, 
Australia.) 

3034. CoLLEcTING Fou. Matrers, F. Bonnefin, London. 

38035, PHOTOGRAPHIC CAMERAS, G. London. 

3036, DyNAMO-ELECTRIC MacHINEs, W. Ayrton and J. 
Perry, London. 

3037. Syrincine Prants, J. Drake and R. Muirhead, 
Maidstone. 

3038, StaBie Fittines, D. McGill, London. 

28th June, 1882. 

3039. GaLvanic Batteries, C. Nezeraux, Paris. 

3040. CLEANING Knives, R. Wallwork, Manchester. 

3041. Borr_e Stoppers, W. Froggatt, Nottingham. 

8042. Incanpescent Evecrric Lamps, F. L. Willard, 
London. 

3043. Drawixc Corks, T. Wymond, London. 

8044. ALPHO OxYHYDRO-CHINOLINE, J. Erskine.—{The 
Farbwerke vorm. Meister Lucius, and Brining, 
Germany.) 

3045. Sticine into Strips, J. Wh ead, Ilkley. 

8046. AnsTRacTING GoLD, R, Barker, Seacombe. 

Receivers, W. Spence.—(M. Kotyra, 

‘aris. 

3048. InsuLaTING TELEGRAPH Wires, G. Macaulay- 
Cruickshank. —(W. B. Banta, U.S.) 

3049. ARTIFICIAL STonE, R. Searle, London. 

3050. Bat Hanpugs, C. Meiter and R. Moth, London. 

3051. L. Mount, London. 

8052. PREPARING COTTON, 8.Lord & le. 

3053. BREECH-LOADING SMALL-ARMS, T. Webley and T. 
Brain, Birmingham. 

3054. Recutatinc Evecrricity, J. Mewburn.—(F. 
Rigaud, Paris.) 

3055. Cartripcg, H. Newton.—({La Socicté Anonyme 
Dynamite Nobel, Switzerland.) 

3056. Removine Incors, T. Hampton, Sheffield. 

3057. Cuucks, H. H, Lake.—(L. Frobeen, Berlin.) 

3058. E. Hancock.—( W. Grine, Berlin.) 

3059. PreveNTING ExpLosions, G. von Nawrocki.—(R. 
Jacobi, Germany.) 

3060. SecurinG Buttons, E, C. Barron, London. 

3061. Macnetic Compasses, F. Betheder.—(Z. Bourse, 
France.) 


29th June, 1882. 
3062. Gas-Lamp Joints, W. Wynne, London. 


30963. Rerininc SaccHaRing, D, MacEachran, Greenock. 
3064. Propucine Incots, A. Longsdon.—_(F. A. Krupp, 


Germany.) 

3065, Openine Fur, J. Woodrow, Stockport. 

3066. Work1NG Sienats, W. Stroudley, ‘hton. 

7. Screw PRope.vers, J. Carr, Heaton. 

3068. Fiurp Meters, T. R. and T. W. Harding, Leeds. 

3069. Looms, C. Catlow, Burnley. 

3070. Etecrric-arc Lamps, E. de Pass.({C. Roosevelt 
B. Abdank, Paris.) 

3071. Hooxs, W. Downs, Live: 


$108. Seconpary Batreries, H. Haddan.—(C. Brush, 
Cleveland, U.8.) 

8109. Preventine Boat Accipents, H. O. Griinbaum, 
Stratford. 

$110. Door Furniture, J. Brownrigg, Windermere, 

$111. Scourtne Hanks, J. F. Kilburn, Meltham, 

8112. CoLour PrRinTING, J. Bromley, 

8113. Peat for Litrers, 8. D. Cox, New Charlton. 

$114. Imrrations, C. D. Stearn, Newcastle-upon- 


3115. Gengrators, L. P, Martin, Vienna. 

3116. Venetian Burnps, E. V. Emery, Canonbury. 

$117. Lirrinc BaRRELLED Beer, W. Wood and W. 
Whitaker, Burnley. 

8118. Steam Boriers, J. T. Ward, Ossett. 

8119. Orcans, &., J. M. and J. B. Draper, Blackburn. 

3120. Gavanic Batreries, J, H. Davies, Ipswich. 

8121. Tricycies, W. J. Lloyd, Harborne. 

3122. Coatine Metat, A. Clark.—(C. Haegele, Germany.) 

3123. SypHon, F. Sara, Plymouth. 


3rd July, 1882. 

3124. Srezam and Hanp Sreenrine, J. Hastie, Greenock. 

3125. CarBonate of Sopa, C. Wigg, Liverpool. 

3126. Sipe Sappuzs, G. T. Jenkins, London. 

3127. ArtiriciaL Stone, G. Hodson, Loughborough. 

3128. ELecrric Locs, R. M. Lowne, London. 

3129. GeneRaTING Exectricity, T. Varley, Waltham- 
stow, and H. Greenwood, London. 

$130. Exuavust Fan, G. Capell, Northampton. 

8131. Permanent Way, A. Clark.—(/. Meacham, U.S.) 

$132. Vatves, A. Clark.—(W. Scott, U.S., and W. 
Horford, Canada.) 

$133. Motive Power, J. Jeffs, London. 

$134, Grain Exevators, H. Newton.—(J. Roger, Vienna.) 

3125. Matt Extract, Hoff, London. 

3136. SHACKLEs, R. Ruck, Chatham. 

3137. CARTRIDGE Cases, C. D. Abel.—(IW. Lorenz, 
Germany.) 

3138. QuaRRYING SLatE, G. Hunter, Egham. 


Deposit of Complete 8 
3025. DyNAMO-ELECTRIC Macuines, E, A. Sperry, 
Cortland, U.S.—27th June, 1882. 
3039. GaLvanic Barrerigs, C. P. Nézeraux, Paris.— 
28th June, 1882. 
3100. Sewine Carpets, W. R. Lake, Southampton- 
buildings, London.—A communication from A. 
San Francisco, California, U.S.—30th June, 


Inventions Protected for Six Months op 
pecifications. 


Patents on which the Stamp Duty of 
#&650 has been paid, 
2636. Dies or Moutps, J. Hamblet, West Bromwich. 
—30th June, 1879. 
2661. SzPaRaTING Matrers, J. A. Stephan, Madeley.— 
J. Wavish, Leytonston! 
le MOTIVE ILERS, . a ie. 
—19th June, 1879. 


2689. Locomotives, W. Adams and J. Cleminson, 
London.—2nd July, 1879. 

2645. VOLATILISING CREsyLic AciD, J. H. Valentine, 
0.8.—30th June, 1879. 

2650. REAPING Macurngs, W. McI. Cranston, London. 
—Ilst July, 1879. 

2662. Lips for Gas Retorts, W. P. Wilson, Brockley. 
—Ilst July, 1879. 

2666. » R. McDonnell and T. Forster, Leicester. 
—Ist July, 1879. 

2678. CLEANSING MesHEs, W. R. Lake, London.—2nd 

1879. 

. MeTaLuic Bepsteaps, J. B. Rowcliffe, Glossop.— 

2nd July, 1879. 

2682. ENRICHING Gas, J. Livesey and J. Kidd, London. 
—2nd July, 1879. 

= Harvestine, W. R. Lake, London.—2nd July, 


879. 
2709. SectioNaL Borer, J. Keith, Edinburgh.—3rd 
July, 1879. ; 
2715. DrepGeR Buckets, W. R. Kinipple, Greenock. 
—4th July, 1879. 
T. Cowburn, Gloucester.—Sth 
2809. SutpHaTe of Sopa, J. Hargreaves, Widnes.— 
10th July, 1879. 
2819. Cocks, E. T. Lambert, London.—10th July, 1879. 
coy Printine, W. G. White, Paris.26th 
. 
2648. Mixinc Macuings, J. and J. A. Baker, London. 
—lst July, 1879. 
2667. PRoPELLING VEssELs, 8. Snowden, Kenilworth. 
—lst July, 1879. 
es H. J. Griswold, London.—lst July, 
2674. SicNa.iine, 8. Pitt, Sutton.—2nd July, 1879. 
= ScaFFoLpinc, W. R. Lake, London.—2nd July, 


9. 
2685. Gas, 8S. Holman, London.—2nd July, 1879. 
2751. Brass-HEADED Nalts, W. H. Richards, Birming- 


ith July, 1879. wl 
. Tranter, irmingham.—1 
July, 1879. 


Patents on_ which the Stamp Duty of 
£100 has been paid. 
2363, Horse Rakes, J. Howard and E. T. Bousfield, 
Bedford.—29th June, 1875. 
2379, Curtinc Frocks, 8. Lowe, W. Renton, J. 


1. 
3072, HyposuLpuitE of Sopa, G. von N: ki,—( The 
Verein chemischer Fabriken, Germany.) 
8073. Evecrric Raitways, H. Binko, London. 
3074. TReaTING Hops, W. Forster, Streatham-common. 
3075. Furnaces, W. Bell, Lancaster. 
76. Mitis, W. Lake.—( W. Hartman, Germany.) 
3077. SHARPENING Saws, C, P, Martin.—(E£. Vallingin, 
Paris.) 
80th June, 1882. 
8078, Uritisinc TrpaL Waters, I. Timmis, London. 
3079. ELecrric Lamps, J. Johnson.—(L. Bardon, Paris. 
8080. Stor Vatves, J. & J. Hopkinson, Huddersfield. 
3081. Swive., W. Skelhorn, London. 
3082. Borers, 8. Newbold & 8. Thornley, Liverpool. 
3083. Writtne E. Detmold, Putney, 
3084, Sizino Roots, 8. Copeland, Beverley. 
3085. Excavatinec Eartu, W. Gedge.—(C. Leach, 
3086. Printine Ink, F. Wirth.—(G@. Schmidt, Germany. 
3087. Looms, J. d, Oldham, and W. Adam, Kidder- 
minster. 
3088. Compinc Woo., J. Bradley & J. Wood, Bradford. 
8089, BREECH-LOADING FrrRE-aRMS, H. Thorn, London. 
3090, SeLr-actine Mutgs, C. Barlow.—(V. Lenoir, Paris.) 
8091. Uriiisine Deposits, J. Stanley, London. 
3092. Sarety Va.vgs, C. Collins, Manchester. 
3093. PLoues, J. Howard and E. Bousfield, Bedford, 
8094. Wasuinc Woo., J. Petrie & F. Petrie, Rochdale. 
3095. VALVE-CLOSET OVERFLOWS, H. Conolly and A. 
Hubert, London. 
3096. Water WasTE PREVENTERS, H. Conolly, London. 
3097. SeconpaRY Batrerizs, A. Watt, Liverpool. 
3098. Pencixs, J. D. Sprague, 
FitaMEnts, A. P. k and F, Smith, 
ndon. 
3100. Szwine Carpets, W. Lake.—(A. Neustadt, U.S.) 
3101. ELectric Lamp, R. H. Courtenay, London. 
3102. Mica Pits, J, Lovering & R. Martin, St. Austell. 


Ist July, 1882. 
8108. Bricks, W. Valon, 
$104, Picker ARMS, W. ‘alexan' r, Dundee. 


$106. R. Bell 
8107. SECONDARY barreriss, C. Cathcart, Sutton. 


J —30th June, 1875. 
2401. House Traps, E. G. Banner, London.—2nd 
July, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 21st July, 1882. 


906. Motors, W. R. Lake, London.—A communication 
from M. Rosenstock.—24th February, 1882. 


) | 921. SuLpHATE of Ammonia, J. Dempster, Elland.— 


25th February, 1882. 


922, TRANSMITTING Sienats, A. F. St. George, Lon- — 


don.—25th February, 1882. 

926. OmnipusEs, A. G. Margetson and W. 8S. Hek, 
Bristol.—25th February, 1882. 

927. LuBricaTine Encines, J. J. Royle, Manchester. 
_ February, 1882. 

935. Doppies for Weavine, J. Shorrock, Darwen.— 
27th February, 1882. 

936. Carpets, J. J. Delmar and W. Folliott, London. 
—27th February, 1882. 

939. TRousER Protector, L. A. Groth, London.—A- 
com. from A. F. Milders.—27th February, 1882. 

941. CoNTROLLING Sprep of Enaines, J. Richardson, 
Lincoln.—27th February, 1882. 

946. Raiway Sienauine, P. P. Sykes, Diggle.—27th 
February, 1882. 

947. TumBLEs, F. H. F. Engel, Hamburg.—A com- 
munication from I. Hirsch.—27th February, 1882. 

949. Fotpine Paper, F, Wolff, Copenhagen.—A com. 
from J. G. A. Eickhoff.—27th February, 1882. 

951. CLEANING Woo., C. D. Abel, London.—A com~ 
munication from La Société Anonyme La Laine.— 
27th February, 1882. 

961. CapsuLiInG Botttes, F, W. Boldt and P. C. Vogel,. 
Hamburg.—28th February, 1882. 

966. Sprinc Hinags, J. T. B. Bennett, Aston-juxta- 
Birmingham.—28th February, 1882. 

987. Savinc Lirs at Sea, W. Wilkins, Tunbridge 
Wells.—lst March, 1882. 


997. HorsrsHoE Naixs, I. Briggs and J. W. Booth, 
Birmingham.—lst March, 1882. 

1017. InsuLaTiNG TELEGRAPH WiREs, J. 8. Lewis, Bis- 
kenhead.—3rd March, 1882. 


\ 

A 
60s. 6d.; No. 3, 55s.; Coltness, 62s. and 55s, 6d.; ? 
Langloan, 60s, 6d. and 55s, 6d.; Summerlee, 58s, 
and 52s, 6d.; Calder, 59s. and 52s.; Carnbroe, A 
2654. TELEGRAPHY, E. Warburton, Manchester, and L. 
Crossley, Halifax.—lst July, 1879. 
2737. CoLouRED TiLEs, G. A. Marsden, Cobridge.—5th 
July, 1879. 
2635. WeicHING, R. Simon, Nottingham.—30th June, 
1879. 
< 
2 
. AGRICULTURAL ELEVATORS, K., J.,and H. Wilder, , 
Wallingford. 


é 
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JuLy 7, 1882. 


1048. Fitter Presses, 8. H. Johnson, Stratford.—4th 
March, 1882. 

1075. Musicay Instrvu W. R. London.—A 
com. from F. Sudre.—6th Me 

1099. Cur-orr VaLve-cear, A. W. London. 
—A communication from J. Swann and F. R. 
Fennessy.—7th March, 1882. 

1107. Corron Frere, F. Wheaton, Brooklyn, U.S.—7th 


larch, 1882. 

1168, PortaBLe Ratways, J. C. Mewburn, London.— 
A com. from G. Fender.—10th March, 1882. 

1218. Knire CLEANERS, , London.—A com- 
munication from E. Fe: n.—l4th March, 1882. 
1282. BreEcH-LOaDING FiRE-aRMs, L. Gye, London.— 

—l6th March, 1882. 

1487. Currixc Merraus, W. W. Hulse, Manchester.— 
—28th March, 1882. 

1516. Insuxation, J. Imray, London.—A communica- 
tion from La Société Anonyme des Cables Electriques. 
—29th March, 1882. 

1919. Etecrric Arc Lamps, J. Lea, London.—22ad 


April, 1882. 
= Hoss, &., R. B. Yates, Birmingham.—22nd 


1 

2195. Rartway A. Smith and 8. A. Taylor, 
Kibworth.—1l0th May, 1882. 

Water ts, A. Figge, London.—i7th May, 

2326. Drivinc Macurnery, C. Truman, Birmingham. 
—lith May, 1882. 

2418. Stays nad Corsets, A. Ottenheimer, Stuttgart. 
—22nd May, 1882. 

2428. TeLecrRaPa Prixtinc, J. Imray, London.—A 
com. from A. A. Knudson.—23rd May, 1882. 

2549. Buriprne, T. Hyatt, Kensington, London.—30th 

lay, 1882. 

2585. SepaRatinc Martrers, G. T. Beilby, 
Mid-Calder.—1st June, 1882. 

2618. Dynamo Macurngs, R. E. B. Compton, London. 
June, 1882. 

2633. Steam Borvers, A. C. Engert, Bromley-by-Bow. 
— ith June, 1882. 

2657. Rarpway Brakes, A. E. Harris, London.—6th 
June, 1882. 

2659. Primary Barreriss, W. B. Brain, Cinderford.— 
6th Juné, 1882. 

2700. MaLLEaBLe Iron, P. J. Ogle, Swansea Valley.— 
8th June, 1882, 

2723. Execrric Lamps, C. G. Gumpel, London.—9th 
June, 1882. 

2757. Gas Buryers, J. Imray, London.—A communi- 
cation from C. Clamond.—12th June, 1882. 


Last day for filing opposition, 25th July, 1882. 

976. Drittinc Macurines, W. R. Lake, 
com. from A. Shedlock.—23th February, 188 

981. Dyxamite, W. Howitt, Mord. 28th 
February, 1882. 

984. Hose Covpiincs, J. C. Hudson, London.—lst 
March, 1882. 

1000. Ercuinec, E. C. Hancock, Worcester.—A commu- 
nication from W. Griine.—2nd March, 1882. 

1004. Suips’ Loos, F. Webster, London.—A communi- 
cation from W. Webster.—2nd March, 1882. 

1014. Caustic Barium, J. G. Tongue, London.—A 
com. from R. Ziomezynski.—2nd March, 1882. 

1028. Pempmsc H. Davey, Headingley.—3rd 
March, 1882. 
1034. Gatvanic C. D. Abel, London.—A com- 
munication from A. K: er.—3rd March, 1882. 
1035. Stoprerinc Bortries, W. W. Macvay and R. 
Sykes, Castleford.—3rd March, 1882. 

1072. Gun Carriaces, T. Nordenfelt, London.—6th 
March, 1882. 

1071. Exvecrric Lamps, W. Crookes, London. —6th 
March, 1882. 

1098. VeLocipepges, J. M. — Seer Green, and G. 
Wethered, Maidenhead. —7th 

1121. SEPARATING Bopigs, 8. J. Smith, Glasgow. —S8th 
March, 1882. 

1147. Arracuisc WHEELs to J. Mackay, Liver- 

—9th March, 1882. 

1178. Heatine, A. M. Clark, London.—A communica- 
tion from P. and F. Depoully.—10th March, 1882 

1197. Decorticatinc Rice, A. M. Clark, London.—A 
com. from G. D. Dennis, jun.—1llth March, 1882. 

1248. Rotatine Drom, T. Cope and W. Brewer, Liver- 
pool —15th March, 1882. 

1464 Evecrric PILEs, F. de Lalande, Paris.—Partly a 
com. from G. Chaperon.—27th March, 1882. 

1592. Prosectites, J. Vavasseur, London.—lst April, 
1882. 


1705. ConDENSERS, A. M. Clark, London. —A com. 
from R. E., M., and M. Williams.—8th April, 1882. 
1713. Etectaic Anc Lamps, J. Brockie, Brixton.—llth 


Apri, 1 
Tires, C. Major, Bridgwater.—l2th 


1853. W. J. Burnside, Lower 
Norwood.—18th April, 1 

2254. FicuRED ota 7. Anderson, Liversedge. 
—18th May, 1 

2270. Gatvanic Batrerizs, R. H. Simons, Brixton.— 
15th May, 1882. 

2345. Gas Motor Enorves, S. and H. N. Bickerton, 
Ashton-under-Lyne.—18th May, 1882. 

2370. Erectric Arc Lamps, J. Brockie, Brixton.—19th 


H. Gimingham, Newcastle-upon- 
Tyne.—19th “1882. 

2493. Hyprocutoric Acip, J. W. Leather, London.— 
25th May, 1882. 

2533. Portooy Docks, R. Turnbull, South Shields.— 
May, 1882. 

Workine Corres Berrizs, E. J. Humphrey, 

—30th May, 1882. 

2604. Lamps, F. des Veeux, Derby.—A com- 
munication from A. Bernstein.—2nd June, 1882. 

2611. Distrttinc Coat, W. J. Cooper, London.—2nd 
June, 1882. 

Dryrsc Bioop, J. Farmer, Salford.—7th June, 


2675. TELEPHONES, H. yy South Croydon, T. E. 
H. R. Kempe, Barnet. 


2721. Fatse Botroms to Tuss, A. W. Gillman and 8. 
Spencer, London.—9th June, 1882. 

2722. SeconpaRy Batrerizes, A. P. Price, London.— 
9th June, 1882. 

2748. Burninc Pyrires, E. Bramwell, London.—1l2th 
June, 1882. 
2759. ELECTRIC Lames, H. H. Lake, London.—A com- 
munication from R. R. Moffatt.—12th June, 1882. 
2806. Securinc Sueets of Guass, 8. Deards, Harlow. 
—lith June, 1882. 

2814. Bepsteaps, T. Wilson, Birmingham. 
—lith June, 1882. 

2818. SeconpaRy Batrerizs, J. S. Sellon, London.— 
15th June, 1882. 

2890. Locomotive Exoryes, G. Allan and R. E. Dickin- 
son, Sheffield.—19th June, 1882. 

2904. Taps and Vanves, J. Nixon, Oldham.—20th 
June, 1882. 

Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
30th June, 1882.) 
5239. Hay-makinc Macutines, W. N. Nicholson and W. 


Mather, Newark-upon-Trent.—30th November, 1881. 
5737. OnnamenTAL Grass, J. Hewitt, London.—31st 


, 1881. 
6. NICKEL-PLATING, J. E. Chaster, Manchester.—2nd 


January, 1882. 

7. Hor-arrm T. Morgan, London.—2nd Jan- 
wary, 1882. 

8. Sarety Vatves, J. S. Stubbs, Manchester.—2ad 
January, 1882. 


18. Susstrrute for WHaLesone, W. Morgan-Brown, 
1882. 

31. W. R. Lake, London. Janu- 
ary, 1882. 

37. Compound Packixe, P. Blair, Birkenhead.—4th 
January, 1882. 


E. G. Lakeman, Modbury.—4th January, 


50. Locomotive Exocrings, T. Morgan, London,—4th 
January, 1882. 

55. Distriputine Evectricity, J. Perry, London.—5th 
January, 1882. 

60. Ramway 8. 8. Allin, London.—5th Janu- 


@ 

64. ae &c., Macutnes, L. A. Groth, London.— 
—5th January, 1882. 

7l. Execrric Priytinc Reorsrers, A. J. Boult, Lon- 
don.—6th January, 1882. 

80. Convertinc Iron and Sree:, W. F. Jackson, 
Bradford.—6th January, 1882. 

93. Rotursc Merat, F. Wirth, Frankfort-on-the- 
Main.—7th January, 1882. 

111. Crusuine Susstances, J. 


cer and J. Conster- 
ollinwood, and N. G. Kimberley, London.— 
—9th January, 1882. 


156. Puospuates, D. Perry, Glasgow.—1l1th 
Jan uary, 1882. 
182. Fororne Horse-naizs, F. W. Wallner, Cologne.— 
18th January, 1882. 

196. Beerroot Wine, E. G. Brewer, London.—13th 
January, 1882. 

209. Giazinc GREENHOUSES, T. R. Shelley, Smethwick. 
—l4th January, 1882. 

218. H. E. Newton, London.—1l6th Janu- 

1 

258. a Sprinos, H. Woodruff and G. Barson, 
Sheffield.—18th January, 1882. 

352. CurTiIne . Chisholm, Hawick.—24th 
January, 1 

504. “Baaxes, H. H. Lake, London.—lst 
February 

518. Vavocirepes, A. G. Meeze, Redhill, and A. G. 
and R. R. Phillips, London.—22nd Feb- 

, 1882. 

551. Frsrovus F. Wirth, Frank- 
fort-on-the-Main.—4th February 

556. VenTiLatTinc Wrinpows, E. M. Verity, and 
B. .—4th February, 1882. 

629. Rattway J. W. Webster, Little- 
borough, J. Hill, Rochdale, and T. = T. Green- 
wood, Smith y Briige.—9th February, 1882. 

630. Lamps Perro.evm, 8. Pitt, Sutton.—9th 
February, 1882. 

632. SicnaLuine, 8. C. C. Currie, London.—9th Feb- 
ruary, 1882. 

784. Mowinc Macuines, W. R. Lake, London.—l7th 
February, 1882. 

900. Gas Burners, G. 8. Grimston, Brockley.—24th 
February, 1882 

1029. Iscanpescent Evectric Lamps, F. Wright and 
M. W. W. Mackie, London.—3rd March, 1882. 

1031. Vacuum Pumps, F. and M. Ww. w. Mackie, 
London.—3rd March, 1 

1033. SHaprne Guass, F. Wright and M. W. W. Mackie, 
London.—3rd March, 1882. 

1221. RoLLeR BEARINGS, T. F. Hemmich, Reading.— 
lith March, 1882. 

1265. Cuarms Cups, J. Smith, Thornliebank. —15th 
March, 1882. 

1410. to Buriprxes, U. Scott, London.—23rd 

1 


1462. ELEctRIc Lamps, 8. Waters, London. —27th 


1491. SADDLE Bars, J. Oldmeadow, Cheltenham.— 
28th March, 1882. 

1594. Rev W. Hughes, Lon- 
don.—lst April, 1 

1849. PRINTING, Lake, London.—18th April, 
1882. 


1881. BREECH-LOADING Sma.t-arms, W. Tranter, Bir- 
mingham.— 19th April, 1882. 

1890. Eve for Starr Carpet Rops, F. Kingston, Dept- 
ford.—20th April, 1882. 

1896. TELEPHONIC SIGNALLING, A. C. Brown and H. A. 
C. Saunders, London.—20th April, 1882. 

1909. Extract of Matt, T. Dence and J. J. Mason, 
London.— 21st April, 1882. 

&c., J. Keith, Edinburgh.—22nd April, 


1958. BorLers, G. and M. Wild, Shef- 
field.— 25th April, 1) 

1960. Clock H. H. Lake, London.—25th 
April, 1882. 

1978 I DECORTICATING Sravks, W. R. Lake, London.— 
26th April, 1882. 

2042. Tempces for Looms, W. R. Lake, London.—29th 
April, 1882. 

2160. Cieaner, A. M. Clark, London.—Sth 
May, 1882. 

(List of Letters Patent which passed 

the 4th July, 1882.) 

4880. PoRTABLE Zoom, G. H. Pym, Nottingham.— 
8th November, 1881. 

5524. ELECTRIC Lamps, R. Kennedy, Glasgow.—17th 

1881. 


the Great Beal on 


December, 

5746. NUMBERING Macuives, W. R. Lake, London.— 
3lst December, 1881. 

63. RENDERING FaBRICs P. Jensen, 
London.—5th 

73. HorsgesHors, J. Vernon, Newton Stewart.—6th 
January, 1882. 

78. Printinc Macutiyes, T. A. Briggs, Providence, 
U.S.—6th 1882. 

81. nS . L. Fordham, London.—6th Janu- 
ary, 1882. 

82. Recorpine Fixep Amounts, J.T. Parlour, London. 
—6th January, 1882. 

Toxpacco, C. J. Fox, London.—7th Janu- 


ry, 1882. 

Frames, F. W. Pim and T. Sands, Harolds 
Cross.—7th January, %882. 

99. VeLociPpepEs, M. D. Rucker, jun., London.—7th 
January, 1882. 

100. WeicHinc Macuines, F. Wolff, Copenhagen.— 
jth January, 1882. 

102. Tzacninc Reaprna, E. and O. G. Abbott, 


Huddersfield.—7th Jan’ 
116. Kyrre CLeanine, E. Knig Knight, Manchester.— 
9th January, 1882. 
124. Repropucine Encravines, L. H. Phillippi, Ham- 
.—10th January, 1882. 
130. Optanrsinc ELecrric Currents, W. T. Henley, 


w.—l0th January, 1882. 
147. Cuan, F. R. Ellis, Liverpool.—llth January, 
1882. 


882. 

201. Skates, J. 8. de B. Yelloly and A. H. 8. Elwes. 
—l4th January, 1882. 

204. Distittinc Apparatus, G. E. Vaughan, London. 
—l4th January, 

214. Sreet-yarps, J. Spencer and J. Constérdine, 
ary, 188' 

283. Maxine Trencues, A. M. Clark, London.—19th 
January, 1 

299. Uritisinc Puospuatic 8. Pitt, Sutton. — 
20th January, 1882. 

300. Fire Extincuisuers, W. R. Lake, London.—20th 
January, 1882. 

320. Reconpinc the Moves in Cuess, A. M. Clark, 
London.—21st January, 1882. 

399. ORNAMENTING Gass, &c., W. H. Slater, —% and 
E. C. Hancock, orcester. 96th January, 1 

400. PROPELLER, C. Corneby, Poplar.—26th January, 
1882. 


408. Cooinc Parer, F. C. Glaser, London.—26th 
January, 1882. 
509. 8. Hazlehurst, Runcorn.—2nd Feb- 


ry, 1882. 
686. TELEPHONE, Catt, A. M. Clark, London.—11t 
February, 1 
688. Sounps, A. M. Clark, London.— 
11th February, 1882. 

689. TELEPHONE _e A. M. Clark, London.— 
11th February, 1882. 
691. Frre-Bars, 8. 

1882. 


Barlow, Castleton.—13th February, 


759. Puriryinc ANTHRACHINONE, J. A. Dixon, Glas- 
gow.—l6th February, 1882. 

940. Taps, J. E. Chambers, Smethwick.—27th Feb- 
rwary, 


1400. Execrric Lamps, T. E. Gatehouse, Camberwell. 
—23rd March, 1882. 

1927. Designs on Tissuxs, J. Mugnier, Lyons.—22nd 
April, 1882. 

1988. CenrriruGAL Separatina Macuines, F. H. F. 
Engel, Hamburg.—24th April, 1882. 

1984. Rerricgratine, J. bers, Manchester. — 
27th April, 1882. 


List of Specifications published during the 
week July ist, 1882. 

3896, 8d.; 2d. 2d.; 4520, 2d.; 4716, 2d.; 

4768, bd.; 4780, 6d.; "4958 , 2d.; 4978, Qd.; 5046, 

5050, 5060, 5004, 5139, 5146, 


5199, 2d.; 5202, 2d.; 5203, 
220, 5224, 6d; 5225, éd.; 


5242, Qd.: 5243, 5244, 2d.3 5246, 5247, 


5248, 4d.; 5249, 2d.; 5250, 4d.; 5251, 6d.; 5253, 
5254, 6d.; 5255, 2d.; 5256, 6d.; 5257, 6d.; 5258, 
5259, 2d.; 5262, 4d.; 5264, 2d; 5266, 5267, 
5268, Qd.; 5269, 4d.; 6270, 2d.; 5272, 6d.; 5273, 
5274, 4d.; 5275, 4d.; 5276, 2d.; 5277, 2d.; 5278, 
5279, Qd.; 5281, 5282, 6d.; 5284, Gd.; 5285, 
5287, 6d.; 5288, 2d.: 5200, 2d.; 5291, 4d.; 5292 
5293, 6d.; 5294, 2d.; 5297, 4d.; 5298, 6d.; 5299 

, 6d.; 5307, 6d.; 5820, 6d.; 5321, 

6d.; 5358, 6d.; 5871, 6d.: 79, 


5326, 6d.; 5348, 
1108, 4d.;'1479, 6d.; 1719, 6d. 


*,* Specifications will be forwarded by Fm from 

the Patent-office on receipt of the amount 

2. Sums exceeding 1s. must be remitted by 
‘ost-office payable at the Post-office, 5, 

High Holborn, a Lack, her Majesty's 

Patent-offce, y-lane, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


3896. Macuinery ror Dovsiinc, AND 
Wixpixne Yarn, W. Lancaster, Accrington, and 
B. Slater, Burnley.—8th September, 1881. 8d. 

This relates partly to what are known as | 
spinning frames or throstles, and consists in a nove: 
arrangement of mechanism that gives motion to the 
lifting rail; a heart or cam working horizontally, or 
nearly so, by reference in contact with a slide, is con- 
nected to a or other flexible band, by which 
means a direct pull or push is given to the ‘8 work- 
ing the rail, and this without the intervention of a 
first lever as is now used. 

4002. Manvracture or Cast Iron, &c., H. J. Haddan, 
Kensington.—l6th % communica- 
= from J. Chaine, Lyons.—(Not proceeded with.) 


This consists, First, in applying the ores, fluxes, and 
fuel in a pulv erulent state ; Secondly, in transforming 
these pulverulent materials into pieces or agglomerates 
A — size; Thirdly, in drying and heating the 

said agglomerates before their introduction into the 


FOR Proprutsion, J. Pursell, 
London.—ith October, 1881.—(Provisional protection 
not allowed.) 2d. 

A gas engine and a reservoir are fitted to receive air 
from a pump, the said air under compression 
passed into and through an apparatus for utilisation as 
a motive power in an engine employed for propulsion 
purposes. 

4520. Exuisitinc anp Prorecrinc Trape Marks, 
&c., F. Mously, Birmingham.—1l7th October, 1881.— 
(Provisional protection not allowed.) 2d. 

This consists in applying the device or advertise- 
ment to the base of drinking glasses. 

4716. Borries anp J. aks USED BY CHEMISTS, 
&c., M. Hardcastle, Hoxton.—27th — 1881.— 
(Provisional not allowed.) 2 

This in thi ploy tablets of thin 
talc in place of glass ‘tablets, 


ores. J. Ascough, Handsworth. 
1881.—(Pr pre 


tection not 
allowed.) 2d. 

This relates to the addition to non-fermented and 
non-alcoholic beverages of a chemical substance con- 
taining the pure antiseptic element boron. 

4958. Apparatus ror Recervine TRADERS’ ORDERS 
aT &c., W. M. Lindsay, Dublin. 
—1llth 1881.—(Pr protection not 


allowed,) 2d. 

This relates to the employment of oe or com- 
partments provided with slots, through which the 
order is dropped. The box or is marked 
with the name and address of proprietor. 
APPLIANCES FOR SECURING J. 0. 

—l4th 


so that that part may be easily opened for the inser- 
tion and removal of the boot, an be closed to assist 
in retaining the boot in without i eni 
ence, and without exercising any restrictive action on 
the motion of the foot. 


the vinous or alcoholic fermenta- 
tion which occurs in manufacture of beer and of 
ts. 


PREVENTING ACCIDENTS IN Hoists, & Bnpsall, 
Halifax. of November, 1881. 6d, 


This 
for protecting the cntcanees ‘to the wells of hoists. 


5004. Brake Biocks ror RaiLway A. 
Timmis, West —22nd N 


hl 


visional protection not allowed.) 
The blocks are made of any suitable sha) 
ttern out of rolled ey of iron and steel, an: on 
Fito suitable lengths and trimmed with a hammer, or 
tilt, or press, or sheared into shape. 
5189. Tricycizs, &., F. B hamp, Edmont 
24th November, 1881. 6d. 
This relates, First, to improvements to facilitate the 
of ‘tricycles, &c., up hills or 
ondly, to improvements whereby the hands an 
arms are more yong A employed to the 
vehicle ; Thirdly, to improvements where! 
of a tricycle or other vehicle can be divid: 
parts, so as to facilitate the storing, &c. 


5146. Reservoir Pennouper, W. Hampton, Busby, 
and W. H. Gray, Partick, N.B.—25th November, 
1881.—(Not proceeded with.) 2d. 

The object is to Epovide a older for containing 

_ = to give an automatic flow of such ink there- 

“nib,” the rate of such 


flow be! ad vequised to suit the speed and 
fw being of 
5149. Ve.ocirepes, W. H. J. Grout, Stoke Newington. 
—25th November, 1881. — proceeded with.) 2d. 
This relates, First, to an improved arrangement of 
brake power ; and, Secondly, to the bevel gearing. 
5160. Vesseis ror Contarninc Fuiuvrps, J. Imray, 
London.—25th November, 1881.—(A comnv 
wan) W. Kowalevsky, "Moscow. — (Not proceeded 
2d. 
The vessel is made in two pieces, each being shaped 


e axle 
into two 


asa or basin of sheet or 
cast metal, pa) uloid, or other suitable 
material, in The two halves 
are jointed together at their edges. 
5168. Two-wHEELep Carriaces, J. M, Stuart, Lon- 
arral and com! 
parts of two-wheeled carriages. 
51°71. Apparatus Emp.Loyep 1n Brewino, A. Kinder, 
London.—26th November, 1881. 
The inventor claims, First, in apparatus for bre 
the employment of a steam jacketted vessel capable 
being closed tightly, and furnished with an arrange- 
ment of rakes or st rrers, in which vessel the materials 
are treated ; Secondly, in . for brewing, the 
combination with the vessel in which the materials 
are treated of a pump or air forcing apparatus for 
enabling the material to to be b+ @ by steam or Ap 4 
pu 


an 

under pneumatic } pressure alene. 

5181. ArtiviciaL Licht APPARATUS FOR Puoto- 

1.—{Not procee wi 
The object is the constructing of apparatus for 
applying artificial light in phota phing in an 
improved and simple manner, and so that a suffi- 
ciently close approximation to the effects of diffused 
light may be obtained without the use of expensive 
reflectors. 

5183. Porirication or Warer ror Domestic Pur- 
poses, &c., P. Spence, —28th N 
1881. 4d. 

This consists in the use of salts of alumina or 
alumina and iron for the purification of water. 


5184. Knops AND THEIR ATTACHMENTS TO SPINDLES, 
EB. W, Buller, Birmingham.—28th November, 1881. 
6d. 


This relates to attachin - connecting knobs with 
their spindles by means w pene Leg! upon a loose 

ugh which the spindle passes, © pow! engnaing 
in the teeth on the a and released by a pusher 
or by inserting a point. 
5187. Looms, R. and R. Vickers, No- 


J. Bullough, Accrington.—28th November, 


This. to appliances used in combination with 
the heald staves, whereby elasticity is secured for the 
healds, so as to prevent jerking thereof or undue 
strain thereon when a “float” or any impediment to 
the formation of the shed arises. 

5189. BURNING OR Bakino _ POTTERY Ware, J. 
ton, —28th N 

The inventor claims, First, the construction va = 
= tile A, that is to say,atile consisting of the 

tion of the two members B and B), projecting 


at right angles from the tile A and the member C, to- 
gether with the projections D and recesses 
the construction ba a shelf for supporting the ware 
with corrugations. 
5198. &., W. H. pin, 
November, 1881. “proceeded with 

This relates to a Tan of coe or keying 
pulleys, &c., to shafts. 
6269. ou AND VALvgs, D. R. Ashton, 

NV. Sperryn, Brizton-hill.—28th 1881. 


Tis consists essentially of a screw-down cock or 
the valve the body of theo 
cupped er or piston, an’ we coc! 
which the said plunger or 
piston works. 

6107. Manuracrure oF MALLEABLE Iron, W. &. 
Lake, London.—28th November, 1881.—(A commu- 


of ucing 


when it has ane yd — and balling the same on 
space o! earth, The drawing shows a 
longitudinal a puddling furnace. 


5199. Composition ror Disinrectinc SEwaceE, &c. 
4. M. Clark, London.—28th November, 1881.—(A 
from P. Schlosser.—(Not 


The bao af of the composition is a metallic salt of any 

kind, but chlorides or fluorides are preferred. 
5202. Boiters, ConDENSERS, &., P. J. Lynam, 
29th N ber, 1881.— (Not proceeded 


is based on the that the 
— with the external thermal ce. 


5208. Printine FAsrics, J. Kerr and J. Haworth, 
Church, L —29th N , 1881. 6d. 

In carrying out the invention the inventors attach 
to the machine a self-acting motion acting upon the 
rollers, so that being can be 

the cloth or woven fabric being 


op the “With this 


can be varied at will. 


5206. Raitway B. D. Reynolds, London.— 


A communication from A. 


. Reynolds, Ottawa. roceeded with.) 2d. 
The invention consists y in a double-railed 
link to take the of the maindy now in common use 


on railroads, and has for its object Se the 
cost of switches, doing away with the necessity of the 


| | 
| 
| 
| 
| 
| 
| 
| | 
| ip 
i * Uy 
May, 1882. protection not allowed.) 2d. 
This relates to the employment of steel or other 
strips of material, preferably springy, in the front, to| The invention relates to the 
the sides, or one of them only, or at the back of a boot, | malleable iron directly from 
5046. Propuction or AERATED Waters, A. P. Price, ( 
London.—17th November, 1881.—(Provisional 
tection not allowed.) 2d. N 
This consists in the use and employment of the “ N N N 
: carbonte _ gas together with the other gaseous and N SN N 
volatile products generated in and produced durin, AY NY 
bearing material, which method consists in placing the 
mixture of iron-bearing material and fuel in a rever- 
batory or ordinary puddling furnace in a sloping 
mass or masses, leaving a free space on the hearth upon 
which the iron may be balled, and then raking down 
the metallic iron from the sloping surface or surfaces 


Juty 7, 1882. 
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frog, and greater safety to the cars or vehicles passing 
over it. 


5210. CenrrirvcaL Hypro-exrractors, F. Bates, 
y Bridge.—29th November, 1881.—(Not pro- 
ceeded with.) 2d. 

To reduce the strain and friction the casing to the 
machine is mounted upon spiral springs or other 
elastic cushions. 

5211. Sewino Macuines ror Makino Butron-HOLEs, 
ce and J, 8. Fairfax, London.—29th November, 

The object is to make button-holes in a more perfect 
manner than heretofore, and to give the operator of 
the machine complete control over the character of 
the work done upon it, so that after adjustment for a 
particular class of button-hole, the movements of the 
machine are entirely automatic, motion only being 
given to the main shaft in any well-known way. 


5212. Manuracture oF ANIMAL CHARCOAL FROM 
Bongs, &c., 7. Hadfeld, Liverpool.—29th November, 
from R. Reddish, Bor- 


deaux.) 

This relates to the process of manufacturing animal 
charcoal, which consists in filling the bones into 
vertical, or nearly vertical, retorts arranged in ranges 
on each side of a central flue, in such manner that the 
gases of the furnace, but not the fuel itself, shall 
surround the retorts and be drawn off at or near the 
lower part of the chamber walls into flues regulated 
with dampers or their equivalent. 


6218. Heatisa Conservatories, &e., J. Nicholl, 
Halifax.—29th November, 1881. — (Not proceeded 


with.) 2d. 

This to a small heating 

warmed by a Bunsen’s burner, and consisting in its 

simplest form of two cones forming the walls of water 
spaces, through which the products of busti 
pass to the water to the 

exterior. outer w: 

preferably cylindrical. 

5214. Maxvracrure or Casxs, &c., F. MeC. Scott, 
Liv -——29th November, 1881.—{Not proceeded 
with.) 2d. 

The machine is so arranged that the stave is cut to 
the proper bevel ding to the di ter of cask or 
barrel intended for, and to this end there is used a 

r of knives so and guided as when operated 

travel in two planes, which produced, would 
intersect each other at a line coincident with 
the axis of the intended barrel. 


5216. Hypravutic Motors, J. EB. Liardet, Brockley. 
and T. Donnithorne, London.—29th November, 1881. 


This relates to the construction of tidal wheels or 
spiral hydraulic motors, 


5218. Spixnino, Twistinc, aND Fisrovs 
Supstances, F. W. Fox, Windhill.—29th November, 


1881. 

A stationary ring rail is fixed below the cap, used 
hitherto in cap spinning only, sufficient to give clear- 
ance to the yarn, and the yarn is spun on to the bottom 
either in the ordinary way or from the top downwards, 
and as the yarn is so built on to the tube it is enclosed 
in the cap until the tube is quite filled. 

5219. Nirrers, F. J. Cheesbrough, Liverpool.—29th 
November, 1881.—(A communication from T. G. Hall, 
Brooklyn, U.S.) 6d. 

This relates to improvements on patent No. 8792, 
A.D, 1878, and consists, First, of a recess and lip cut in 
each jaw of the nippers to receive and hold in position 
the reacting spring ; Secondly, of a cog, pin, or roller 
connection between the han of the nippers oppo- 
site their fulcrums, by which they are made to act 
together. 

5220. Ratway Sieerers, A. G. Browning, West- 
minster.—20th November, 1881.—(A communication 
B. Leslie, Caleutta.)—({Not proceeded with.) 


This relates to the construction of wrought iron or 
steel transverse railway sleepers, more particularly 
adapted for lines that are ballasted with hard stone. 
5223. Onnamenrep Fasrics, &c., G. Pitt, Sutton.— 

29th November, 1881.—(A communication from the 
Fabric Ornamenting and Manufacturing Company, 
New York.) 6d. 

This consists partly in the deposition upon a fabric 
having an adhesive surface of dry powdered pigments 
in detached heaps or masses consisting of different 
colours, in dispers or intermingling, or partly 
intermingling, the said detached masses of dry pig- 
ments, and in subsequently applying to the 
powdered surface. 


of the outer water space are 


This relates to the cmmnqunent, combination, and 
construction of window es in which the stiles and 
meeting rails are rebated together to form a close or 
air-tight joint, the sashes being connected to the 
frames by a pin joint to allow the sash to rotate and 
remain stationary at any desired angle, and so as to be 
lifted out of its bearings when required. 
5225. Extincuisuine Fire, &., W. H. Phillips, 
Nunhead.—29th November, 1881. 8d. 
This relates, First, to the arrangement and construc- 


tion of apparatus for discharging and projecting. 


powerful jets of water for extinguishing fire and other 
useful pu from reservoirs by the pers. or 
power fesctting from the gravitation of a weight or 
weights or leverage ; Secondly, to the construction of 
means and apparatus for producing and applying 
motive power for extinguishing fire, &c. 

6522'7. Manuracrure or Rinos, Hooks, J. V. 

Hope, Wednesbury.—30th November, 1881, 6d. 

This relates to the manufacture of rings, hooks, and 
other articles from bars, wires, or other kindred 
shapes of malleable metal, by pressing the piece of 
metal by means ofa die or dies forming the inner 
surface ef the article against pivotted dies, which 
pressed forward with ure applied close in upon 
the piece of metal and bending it against the inner 
dies gives it the required shape. 

5228. Dams, Reramine Wats, J. Thomas, 
Bangor.—30th November, 1881. 6d. 

This relates to the method of constructing concrete 
brickwork or masonry blocks or structures, consisting 
in forming them witha thin sheathing of metal strong 
enough to withstand the strain of the concrete or 
other filling during formation, and sufficiently thick 
to resist being corroded through till the concrete or 
mortar has set sufficiently hard to be able to with- 
stand by action of the water or other material brought 
agains 


Johnson, it. —30th November, 1881.—(A com- 
munication A. O. Delétoille and H. J. 
ier, Pavis.—( Not 4d. 


the pile are wound singly upon spools or bobbins, 
hereby it is dered ‘ible to o a greater 
variety of effects than when the ordinary system is 
adopted. 
5281. Motive Power Enarves, J. Bell, Wishaw, N.B. 
—30th November, 1881. 8d. 
This relates to the details of construction of motive 
power engines. 
5234. Frre-arars, &c., W. 7. Braham, Manchester. 
—80th November, 1881. 6d. 
This consists of an apparatus that shall on the 
occurrence of a fire in its immediate vicinity do any 
or all of the following acts, that is to say, it may 
sound an alarum or alarums, transmit electric currents 
or telegraphic signals to any place or places desired, 
or turn on a su) of water through a series of per- 
forated pipes for the purpose of ¢ the 
flames. 


.—(Not proceeded with. 
This’ relates 


to boiling the match splints before 


dipping them in the chemical solution in a bath of 
inflammable material. 


5236. Sream Hawp Sreerino Apparatus, J. WN. 
Holliday, Sunderland.—30th November, 1881. 6d. 

The inventor claims, First, the aqpenoemen of a 
combined sliding and rotary motion im the 
chain sheaves or drums by which an increased travel 
of chains or wire ropes is effected ; Secondly, the faci- 
lity of changing from hand to any other motive power, 
or vice versd, at any of the stroke ; ly, the 
employment of serrated teeth on the guide frames, with 


a block having corresponding teeth and pinchi 


wood ; Secondly, to the use of a coating of shellac, 
into which is rubbed dry powdered —— of Paris 
with various dry colours to form a king for the 
imitation of wood. 


5249. Corourmse Marrers, &c., 0. N. Witt, Alsace, 
and H. Kéchlin, Baden.—30th November, 1882.—(Not 
proceeded with.) 2d. 

This relates to improved methods of obtaining the 
dyestuffs described in patent No. 1373, a.p. 1881, and 
called indophenols, and it consists in treating a 
mixture of pa do derivatives of phenols, their 
homologues or derivatives, and primary, secondary, or 
tertiary amines, with oxidising agents in solutions 
which may be either acid, or neutral, or basic. 


5250. Harrow, J. Elkington, London.—80th Novem- 
ber, 1881.—(A communication from R. Cockerell, 
Melbourne.) 4d. 

This relates to a rotary harrow, and consists of tines 
or teeth in the form of serrated bobbins or flanged 
wheels fixed on jointed rods which allow them to 

eld to the irregularities of the ground, such rods 

ing placed at an angle to their draught so as to pro- 
duce a tearing action, the rotating motion allowing it 
to pass over roots, stones, and other obstructions. 


5251. Wasuine Macuives, W. B. Brooker, Lancaster. 
—80th November, 1881. 6d. 

A drum is caused to revolve, and is at 
each end on rollers carried by the frame. Inside the 
drum rods are arranged so as to form a kind of 

ting, which lift the clothes and cause them to fall 
own when they reach the top, whereby they are 
knocked about in the soap and water and thereby 
cleansed. To rinse the clothes a jet of water is 
admitted, and passing through the clothes on the 
gra is collected by placed under the rods, 
and which are inclined so as to direct the water to a 
hole leading to the outside of the drum. 
5252. Crorues’ Dryer, H. J. Haddan, Kensington.— 
lst December, 1881.—(A communication from J. H. 
D. Everett, Toronto, Canada.) 6d. 

This consists in a clothes’ dryer composed of a series 
pivotted upon an adjustable 


serew for holding the engines while the apparatus is 

being steered by hand. The drawing shows a front 

elevation of the steam steering engine. 

5287. Motive Power, H. E. Newton, Lon- 
don.—30th November, 1881.—(A communication from 
L. A. W. eee and \C. F. Carlier, Paris.—(Not 

eeded with.) 

The objects are, First, to increase by the addition of 
the products of combustion the temperature of the 
steam, so as to obtain a greater amount of work there- 
from than has been capable hitherto ; and Secondly, 
to provide means for applying in the most complete 
manner possible the amount of work to be obtained 
from the steam under these conditions. 

5238. Capinets, &c., R. H. and A. 

i , Islington.—30th Ni ber, 1881. 6d. 

This tes to the construction of coal-boxes and 
portable cabinets having hin, doors or movable 

els and drawers with rocking handles in connec- 

Fon with the said doors or panels and drawers. 

6240. Biscurr Boxes, &c., S.J. Pinder, Shefiield.— 
80th November, 1881.—(Not proceeded with.) 2d. 

This consists in so arran the parts that both 
halves of the partially rotating lid or cover are carried 
on the same axis, one being fixed on each side of the 
body of the box, and so arranged that they cannot 
rotate beyond the required position. 

5241. Feeprxc Paper To Printinc Macuives, &c., 
J. H.R. Dinsmore and F. Hoyer, Liverpool.—30th 
November, 1881. 8d. 

This relates to improvements in and relating to 
feeding paper to prin’ and other machines by means 
of exhaust or suction. 

5242. Bexr Crasps, &c., J. H. Cofield, Birmingham.— 
80th November, 1881.—{Not proceeded with.) 2d. 

This relates to the general construction of fastenings 
or clasps chiefly applied to belts, waistbands, &c. 
5248. Burners or Ort Lamps, W. Foxcroft, Birming- 

ham, and J. Titley, Wolverhampton.—30th Novem- 
ber, 1881. 6d. 

The invention consists in employing an instrument 
or cutter for snuffing or trimming the wicks of lamps 
by removing the consumed or partially consumed 
portion, and at the same time extinguishing the flame. 
5244. Creanina Coat, J. Bell, Wishaw, N.B.—30th 

November, 1881.—({ Not proceeded with.) 4 

This relates to the general construction of the 

hinery for cleaning coal. 

5245. Suips’ Propetxers, &c., C. D. Abel, London.— 
80th November, 1831.—(A communication from J. A. 
Andrée, Bsens, Germany.) 8d. 

This refers to the construction of ships’ propellers in 
which flat blades or vanes are pivotted to a central 
boss in such a manner that on rotating the propeller 
alternately in opposite directions the blades will be 
by the pressure of to 
nately o) ite angular positions so as to propel the 
boat Fa ear in whatever direction the propeller is 
rotated. 

5246. Seraratinc Ores, MineRALs, &c., F. C. Glaser, 
Berlin.—30th November, 1881.—(A communication 
F. Biittgenbach, Diisseldorf, Germany.) 6d. 

relates to the method of separating or sorting 
mixtures of ores, minerals, and other similar bodies by 
the aid of their different degrees of hardness or co- 
hesion, such method consisting in throwing the mixed 


material with such centrifugal force against a hard 

surface as to cause the more friable particles of the 

mixture to be broken up while the harder particles 
are left intact, the mixture being then separated into 

different sizes by screening. The drawing shows a 

vertical section of the apparatus. 

624'7. Apparatus AND WHEEL Paps FOR POLISHING 
Knives, Forks, &c., J. F. Walters, Bayswater.— 

cons a 8 com) ion or 

ment of reper forming a machine for polishing 

knives or forks ; also a special arrangement of as 

part thereof, particularly applicable for pol 
spoons, 

5248. Ornamentat Guass, H. H. Lake, London.—30th 
November, 1881.—(A communication from J. Budd 
and J. Grant, Boston, U.S.) 4d. . 

This relates, First, to applying to a plate of glass a 

Hquad dye of the proper colour to 


varnish, 
shades of dyes to represent the different shades 


5258. Tricycirs, J. F. Townsend, Coventry. — 1st 
D ber, 1881. 6d. 


This relates to a hine to date four 
riders, two seated on either side of the driving axle, 
and actuating als fixed to shafts, over which 
pass endless chains, which ¢ e with toothed 
wheels on the driving shaft. The saddles for the back 
riders project backward so as to facilitate mounting 
and dismounting. 


5254. Picks, Pickaxes, ‘&c., T. N. Robson, Durham. 
—Ilst December, 1881. 6d. 

This relates to means for fi the head of picks. 
&c., to their handles, and consists in forming the head 
with an eye or socket deeper than usual, and tapered 
to suit the handle. A steel wedge with a head at top 
is inserted into the top end of the handle and secured 
by a pin, whereby the top is caused to spread out and 
tightly fit the socket of the head. 

5255. orn Heatine Fiurps, F. Wirth, Frank- 
Sort-on-the-Maine.—1st December, 1881.—(A commu- 
nication from A. Dietsche, Waldshut, Germany.)— 
(Not proceeded with.) 

This relates to the rapid and effective cooling or 
heating of fluids by passing them in an extremely thin 
film between two surfaces composed of tubes, which 
convey the heating or cooling medium. The tubes are 
formed by corrugated plates, and are arranged so that 
they fit one over the other without touching. 

5256. Lusricators ror Bearinos, &., J. Davis, 

m.—lst December, 1881. 6d. 

The drawing shows a vertical section of the lubri- 
cator. Aisa adapted to screw into the oil hole 
of a bearing. B is a bowl or cylindrical glass, C is the 
central standard ; it screws into a socket in a part of 
A, and is perforated at C1Cl. D is the cover; it is 


formed of a piece with the part C. E Eis 

forming tight joints at the top and bottom of the glass. 

F is the stopper for the oil hole; and F! is its spring. 

G is a regulating cone or plug screwing into the stan- 

dard C. H isalock nut. 

5257. Pourirication or Metats, &c., 8. Pitt, Sutton. 
—Ist December, 1881.—(A communication from H. 
Harmet, France.) 6d. 

The apparatus employed consists of a vertical 
receiver, into the top of which are charged the metals 
and the reagents to be simultaneously melted, the 
fusion taking place at the lower part of the receiver. 
At the bottom of the receiver is a combustion and 
chamber, in which heat is bya 

urner supplied with gas or oils, and the metals and 


5258. Rixecs Emp.ovep MACHINERY FoR SPINNING 
AND TwisTInc WooL, &., J. W. Merrall, York.— 
1st December, 1881. 4d. 

The object is to prevent the loose projecting fibres 
—_—= ht by the ring traveller and breaking and 
snar e yarn, and also to improve the drag; and 
it consists in forming on the rings an inner ring or 
annular projection between the ring traveller and the 
bobbin, so as to shield the ring traveller from being 
caught by the projecting fibres on the bobbin. As the 
yarn bears on this ring it serves to put drag on the 
yarn between the traveller and bobbin. 


5259. Gas Enornes, J. Rhode, Manchester.—1st Decem- 
ber, 1881.—(Not proceeded with.) 2d. 

This relates to double-acting gas engines; and con- 
sists in constructing the cylinders so that both outer 
extremities receive the mixture of i” and air in regu- 
lated proportions to be compressed and exploded at 
each in and outstroke of the engine. The spaces from 
the inside surfaces of the pistons, when at the outer 
extremities of the cylinders, form chambers to produce 
a vacuum, so as to exhaust the products which pass 
into the atmosphere, whereby an engine with an 
explosion at both in and out strokes, and a great 
saving in gas, and a more powerful engine is produced 
in a small space. 

5264. Curomate or Sopa anp Curomic Acrn, C. D 
Abel, London.—1st December, 1881.—(A communica- 
oo F. C. Glaser, Berlin.)—(Not proceeded with.) 


Chromate of iron is employed for the production of 
chromate of soda by mixing it, when ground fine, 
with lime and carbonate of soda, and subjecting it to 
a strongly oxidising flame at a bright red heat until 
the mass shows no more unconverted ore. By lixivia- 
tion with bciling water, with or without the addition 


of soluble soda compounds, such as sodic carbonate 


or 
sulphate or caustic soda, the chromate of soda is 


aq 

5262. Curomare or Sopa, D. Abel, London.—1st 
December, 1881.—{A communication from F. C. 
Glaser, Berlin.)—(Not proceeded with.) 4d. 

The object is to obtain chromate of soda in a solid 
form by subjecting the lye obtained in the manufac- 
ture of alizarine to a calcining process by application 
of superficial heat. 


5266. Apparatus ror REceIvING, D1SINFECTING, AND 
SEPARATING FascaL AND OTHER Matters, A. M. 
Clark, London.—1st December, 1881.—(A i 
tion from P. Schlosser, Paris.) 6d. 

This relates to the tub system of cesspool, the object 
being to mechanically and automatically effect the 
separation of the solid and liquid parts and to dis- 
infect the latter, so that it may be ran away into 
drains. The tub is fitted at top with a movable 
annular filter formed with straight double outer walls 
and an inner wall in the form of a truncated cone, the 
latter, as well as the inner straight wall, being a 
forated, and the space between them filled with a 
disinfecting absorbent composition. The sewage falls 
centrally into the tub, and the liquid portion rises to 
the top and passes through the perforations and the 
disinfectant and out through a hole to the drain. A 
perforated tube is placed within the tub and contains 
a disinfectant to act on the solid matter, 

5267. Desiccatinc Apparatus, A. M. Clark, London. 
—Ilst December, 1881.—(A communication from ¥. 
Schlosser, Paris.}—{ Not proceeded with.) 6d. 

This relates to apparatus for desiccating liquid and 
viscous matters, and consists of a hollow drum di: 
into a trough containing the matters to be dried. The 
drum in revolving receives a coating of such matters, 
and heated air, gas, or steam being caused to circulate 
within the drum effects the drying of the same. A 
scraper removes the dried matter, which falls into a 
hopper, and is raised by a screw into any desired 
position. A casing surrounds the drum, and is 
connected with an exhaust to carry off the vapours. 
5268. Treatinc OTHER Martrers, A. M. 

Clark, London.—\st December, 1881.—( i 
= from P. Schlosser, Paris.)\—(Not proceeded with.) 


The object is to collect foecal matters in as small a 
volume as possible, to avoid nuisance in any form, 
and produce a manure rich in fertilising properties, 
and it consists, First, in the use of the ble cess- 
pool with a filter described in patent No. 5266, a.pv. 
1881; Secondly, in the use of the disinfecting ab- 
sorbent —— described in patent No. 5199, 
A.D. 1881; rdly, in the treatment of 
so as to ne 

e same, and co! its in drai: , drying, and press- 
ing said matters; and Fourthly, the ang of the 
fertilising products thus obtained and separated by 
the drying apparatus described in patent No. 5267, 
AD. 


5269. Puriryinc Coat Gas, J. Walker, Leeds.—2nd 
December, 1881. 4d. 

Coke from which the gas has been extracted is taken 
in a semi-dry state as slacked from the retorts, crushed 
into rough, bits, and placed on the first 
grating at the bottom of a purifier in a layer of about 
9in. in depth. Then the small and dust from the 
crushing operation is placed over such layer to a 
depth of from lin. to 2in. The other gratings of the 
purifier are similarly charged, and the gas is passed 
through a series of such purifiers coupled to work 
together, whereby the sulphur and other impurities 
are absorbed by the coke, and the sulphur may be 
recovered in the usual way in making pn wal m acid. 


52°70. Rotter MILts ror Grinpinc Mipp.ixes, &c., 
A Stevenson, Chester.—2nd December, 1881.—(Not 
proceeded with.) 2d. 

This relates, First, to means by which the material 
ceases to be supplied to the rolls in the event of their 


Thirdly, to means by which the space or casing sur- 
rounding the rolls is ventilated in order to prevent the 
accumulation of moist vapour which is produced in 
the crushing process, and which rusts or i 
polished surface of the rolls. 


52°71. PuriricaTion OF PREcIPITATED CoppPER, F. 
Claudet, London.—2nd December, 1881. 4d. 
This consists in effecting the separation of arsenical 
pounds from precipitated copper by the employ- 
ment of a caustic alkali, or of an alkaline carbonate, 
in conjunction with heat, in order that the copper 
smelted therefrom may be obtained free from arsenic. 
52'78. Capsutes ror Borries, J. Imray, London.— 
2nd December, 1881.—(A communication from C. 
Cheswright, Paris.) 6d. 

The object is to form capsules so that in opening the 
bottle the head of the capsule which covers the cork 
becomes separated from the body which encloses the 
bottle neck, whereby the capsule cannot be removed 
entire and again used, and yet the mark on the body 
of the capsule remains intact. 

52'74. Insect PowDER FoR AGRICULTURAL PURPOSES, 
A. C. Henderson, London.—2nd D. ber, 1881.—(4 
communication from B. Koch and L. Schulaer, 


Paris.) 4d. 

This consists in the mixture of silica or any silicious 
or aluminous matter in place of plaster, sand, or lime, 
with tar for the production of a powder for agricultural 
purposes, whether or not added to manure of some 
sort. A small quantity of picrate of potash may be 
added to make the powder more bitter and increase 
its properties as an insect killer. 


52'75. Wixp Cuests or Orcans, &c., 0. Dinse, Berlin. 
—2nd December, 1881.—{A communication from M. 
Reiter, Berlin, and @. Sanden, Breslau.)—(Not pro- 
ceeded with.) 4d. 

The object is to provide a prompt and certain sound 
action of the pipes of an organ, or other instrument 
worked by wind, and to improve the mode of playing, 
so that the movement of the keys is rendered lighter 
and they need not be depressed so far as hitherto; and 
it consists in the use of a peculiar arrangement of 
valves not actuated directly by the key-board, but in- 
directly by the comp: air in the wind chest, while 
the player, to produce the required note by drawing 
the register and depressing the key, only opens flaps 
which let out a small part of air from the wind chest 
and thereby actuates the valves. 
52°76. Fire Grates, J. Teer, Salford.—2nd December, 

1881.—(Not proceeded with.) 2d. 

The object is to effect a more perfect combustion and 
lessen the emission of smoke, and it consists of a per- 
forated fire clay back with an air chamber formed be- 
hind it, into which air is admitted from the space 
below the grate so as to bebome heated as it passes to 
the chamber. The air issues from the chamber through 
the back, and passes into the burning fuel. A 
cover or blower is fitted so as to cover over the top of 
the fire when required. 


5277. Lappers, G. Whalley, Hackney.—2nd Decemb 
1881.—( Not proceeded with.. 2d. 

This relates to a ladder capable of being used as 
steps without support, or as a ladder to lean against 
a support, and it consi‘ts in fo: it im two 
parts ed together, so as when fully opened 
out to form a continuous ladder, the necessary rigidity 
being obtained by metallic cross-pieces pivo near 
the hinge to one side, and sliding in a slot on a corre- 

nding pivot on the other side, and capable of being 
ghtened up by nuts. 


52'78. Purirication or Coat Gas, G. B. Spence and 
i —2nd December, 1881. 2d 


gnes, 

The object is to remove ammonia from ‘coal 
without the use of scrubbers, and it consists in dis- 
solving phosphate of alumina in sulphuric acid, and 
treating the mass obtained with suflicient carbonate 
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of lime to neutralise any free sulphuric acid. The 
mass is then dried, and the powder obtained placed in 
& purifier and the gas through it, the ammonia 
it contains combining with the sulphuric acid, and 
forming sulphate of ammonia. The gas is then passed 
through a second purifier containing oxide of iron or 
other suitable purifying agent, and parts with the 
sulphur and carbonic acid in the usual way. 


5279. Apparatus FoR HEATING AND CooKING BY 
Direct RaptaTion FROM SURFACES OF Meta., &c., 
T. Ivory, Edanburgh.—2nd December, 1881.—(Not 
proceeded with.) 2d. 

This relates to upright gas burners, and consists, 
First, in making them in the form of narrow boxes 
with one or more faces pierced with small holes for 
the passage of mixed gas and air, such pierced face 
being inclined downwards towards the horizontal. 
Secondly, in forming a projection between every two 
holes in the upright rows, and also a projecting por- 
(tion surrounding each hole. Thirdly, in graduati: 
size of the holes from the bottom to the top; an 
Fourthly, making such burners of, pierced metal, and 
of a conical form. 


5280. Fusiste Pives ror STEAM &c, H. J. 
Harman Manchester.—2nd December, 188 2d. 

This consists in the use of a king bo ‘or wad of 
me‘al, mineral, or other suita table material above or 
below the fusible alloy. 

5281. Currivatixc Laxp, G. P. Blake, Exeter.—2nd 
December, 1881.—{ Not proceeded with.) 2d. 

The implement is formed so that the furrow slice 
when separated from the land in the usual way is 
carried up to the interior of a revolving screen with 
internal flanges, which break it up and allow the fine 
earth to pass throuch the meshes, while the stones 
and weeds are conveyed to a receiver. 

5282. Fancy Yarns, B. Horsfall, Bradford.— 
December, 1881. 6d. 

This relates to machines for twisting or doubling 
plain or fancy threads of wool or other fibrous material 
so as to form knots therein at certain distances apart. 
5284. Tricycres anp Quapricycies, N. K. Husbderg, 

Stockholm.—3rd December, 1881. 6d. 

The object is to reduce the’ power required to propel 
the velocipede, and to make it compreasible in length 
and width, and it consists in the use of pedal levers 
pivotted at one end to the frame and carrying the 
pedals at the other, in combination with spring 
actuated clutch pulleys, and chains and means for 
varying the point of attachment to the lever of the 
chains without dismounting, and also in the use of 
an elastic strap connected to the levers to effect their 
return movements. 

5285. Furnaces, J. Redgate, Nottingham.— 3rd Decem- 
ber, 1881. 6d. 

This relates to a new form of bearing bar and fire- 
bar applicable to the fiues of furnaces of circular or 
other shape. In each furnace are two or more bearing 
bars lying in the direction of the length of the fiue, 
and their ends are formed on the underside to fit the 
inner edge of the dead plate at one end and the 
bridge bearer at the other. Each bearer bar is reticu- 
lated on the side nearest the side of the flue, and on 
the opposite side on the lower edge a recessed bracket 
is cast, provided with a screw for adjustment, and in 
the recesses one end of a slotted cross bar rests. This 
arrangement prevents the expansion of the cross bar 
forcing outwards the side of the flue. The ends of 
some of the fire-bars rest on the dead plate at one end, 
and on one side of the slotted cross bar at the other 
end ; the remainder resting at one end on the brid, 
bearer, and at the other on the opposite side of the 
slotted cross bar. ch fire is formed with its lower 
edge thin and corrugated its whole length. The bar 
is thicker at top, and reversely reticulated on each 
side, and each corrugation of the bottom edge termi- 
nates in two or reversely inclined reticulations at the 
top edge, so that the streams of air entering are 
caused to cross or impinge upon each other. 


C. Beger, Berlin.—3rd December, 
6d. 


The: ae axis which supports a rider i ‘is formed i in 
two parts, each having a crank and 


ct a connecting-rod attached to a crank shaft 


190; lampblack, 108; spirits of turpentine, 280; 

alcohol, 85 ; gum lac, b; violet aniline, 2. 

5298. Sream Bor.srs, &., BE. A. Brydges, Berlin.—3rd 
December, 1881.—(4 communication from J. Schrieber 
and F. N. Moldenhauer, Vienna.) 6d. 


One part of the invention consists in the employ- 
ment of the boiler tubes C D, E, F, H, in order to obtain 
a rapid generation in the boiler. 

5298. Cranes, &c., W. D. Priestman, Kingston-upon- 
Hull.—3rd December, 1881. 6d. 

This relates to a duplex and self-balancing crane, 
more particularly ge for working self-acting 
grapple buckets, skeps, and like devices, and it 
consists in union two jibs on a movable or rotating 
platform so that they balance each other. 

5299. Removinc OsstrucTIONs OccCaSIONED BY Frost 
in Gas, WATER, AND OTHER Pipes, &c., A. Green, 
December, 1881.—{ Not proceeded with ) 


This relates to the use of a chemical substance to 
remove obstructions caused by frost or to prevent 
liquids freezing in meters and other vessels. The 
substance is prepared by treating waste manganese 
liquor with carbonate or hydrate of lime, also the 
residue after separating ammonia from its chloride by 
means of hydrate of lime, or by saturating hydro- 
chloric acid or chlorine liquor with lime. After 
saturating the acid liquor with lime and throwin, ng 
down metallic oxides and other impurities, the liqui 
is filtered and evaporated to dryness, or to sucha 
state of concentration as is known as a saturated 
solution. 

5302. Dryixc Corree Beans, &c, F. Des Veruz, 
London.—5th December, 1881 —(A 
from W. A. Dieseldor ff, Guatemala.) 6d. 

A cylindrical casing is heated by a steam coil and 
provided with horizontal shelves arranged alternately 
with circumferential and central channels for the 
passage of the beans and the heated air. A central 
revolving shaft carries radial stirrer arms with in- 
clined and spring-cushioned stirrer blades, and a hook- 
shaped rake for the final delivery of the beans to the 
discharge pipe. 

5307. O1, AND GREASE J. Darling, 

1881. 


dently by hand, so as to steer in either direction. ‘The 

wheeis are mounted on the outer ends of the axles, 

the inner ends of the axles being supported upon a 

bent bar swinging from the axle and carrying a seat 

for the rider. 

5288. WARDROBES, | &c., E. Peyton, Bir- 
—3rd D, , 188 L.—(A communication 


from J. H. Baxter, Sydney.) 2d. 

The object is to enable wardrobes, &c., being readily 
put together and taken to pieces so as to pack up into 
a small com: . and it consists in forming the frame 
of a series 01 connected together by dove- 
tailed joints onli sockets. 

5289. Sream Generators, W. L. Wise, London.—3rd 
December, 1881.—(A communication from G. H. Bab- 
cock, Plainjield, S. Wilcox and N. W. 
Brooklyn, and E. H. Bennett, Bayonne, U. pe Poe 

This relates to improvements in that class of steam 
generators in which a number of inclined tubes 
extend through the furnace with an active circulation 
of water and steam through them, the water descend- 
ing at the back connections established between the 
barrel or separating drum or chamber and said 
inclined tubes, and rising, mingled with steam, 
through the front connections into the barrel. 

5290. Lusricators, A. J. Haddan, Kensington.—3rd 
December, 1881.—{A communication from E. Quesnot, 
Marseilles.—(Not proceeded with.) 2d. 

Between the grease receptacles and the part to be 
lubricated a valve chamber is situated and communi- 
cates at top with the receptacle and at bottom with the 
part to be iubricated, and opening at the side into a 


This relates nae to means for idee the wick of 
miners’ and other lamps, and consists of a prong or 
picker lever mounted on an axis outside the wick 
tube, so as when turned in one direction to project 
into the tube. The picker is connected with a rod 
sliding in guides, and by moving which the picker is 
caused to raise the wick. The invention further 
relates to means for more rapidly melting the 
or parafiine wax, and consists in making the inner 
side of the wick tube with an opening, so that 
the wick is in contact with the grease throughout its 
length. The lamp casing is covered with a non-con- 
ducting material so as to prevent loss of heat. A 
copper wire is placed in the spout, one end terminating 
near the flame, and theother projecting into the grease 
or wax which it helps to melt. 

58312. PuriricaTion oF ALKALINE Sotvrions, W. 
and H. Gaskell, jun., Widnes.—5th Decem- 
ber, 1881. 4d. 

This relates to improvements in the purification of 
alkaline solutions, as described in patents No. 2939, 
A.D. 1879, No. 608, a.p. 1880, and No. 1161, a.p. 1881, 
and it consists, First, in removing or neutralising the 
excess of carbonic acid by adding caustic soda to the 
solution after the precipitated silica and alumina have 
been removed by filtration : and, Secondly, in effecting 
the more rapid separation of the insoluble compounds 
of iron from the alkaline solutions by causing air to 
pass through them. 

5315. or Securine Wixpow Gass, W. Clark, 
London.—5th December, 1881. communication 
= Tanner, Osage, 8.) 


pump barrel in which a small ram piston is actuat 


of'a rubber for holding and 
sash. 


by hand or mechanically. Two valves ted by a 
stem are placed in 4 valve chamber, and serve to 
close the top and bottom. On the valve stem are two 
Sa iscs one fast and the other loose, the two 
ing held apart by a spring. 
5291. Curome YELLow anp CuromeE Rep, W. 
London.—3rd December, 1881.—(A commu 
from EB. Werner, Warsaw.) 4d. 
This relates, First, to a new method of 
chrome yellow’ based upon the chemical action of a 
solution of dichromate of potassium and sulphyric 
acid, or phosphoric acid, or even sulphate of alumina 
upon white lead or suspended in water in 
a cold state; and Secondly, to a new meth 
paring chrome red based upon the process of bo 4 
a suspension of white lead or litharge in water, 
together with a solution of dich te of 
water which may be acidulated with ee acid. 
5292. Sprxxtxc &c., J. Leyland, Bolton.—3rd 
December, 1881. &d. 
This relates to Ban A for mounting, driving, and 
lubricating spindles in for 
doubling, and twisting cotton, flax, and other fibrous 
materials. A tube contains the spindle and its bear- 
ings with their lubricant, and is attached to the top 
rail. This tube contains a bolster or top neck, foot- 
step. and intermediate bearings, so as to steady the 
spindle and contain the lubricant. - 


5204. Furnaces, E. Kaulbach, London.—3rd Decem- 
ber, 1881.—(Not with. 2d. 

When it is requisite to supply fuel to the furnace a 
vertical slide door or grating is opened so to as throw 
the two compartments into one. The coal is then 
thrown into the hopper, and falling between the blade 
or thread of a screw is forced by the rotation of the 
latter into the furnace beneath the mass of ardent 
fuel, which is thus upheaved and remains upon the 
surface. 

5297. Composition ror Biacxixc Leatuer, H. H. 
Lake, London.—(A communication from J. Nicolet, 
Lyons.) 4d. 

The composition consists of linseed oil 200 parts by 
weight, li e, 20; wax, 150; tallow, 15; molasses, 


fast g window glass in the 
5320. Hats, &c., R. Wallwork, Manchester. —6th 
December, 1881. 6d. 

This relates to improvements on the machine for 
“setting” or giving beg finished shape to the hat 
brim before it has been “‘ bound” or “‘ trimmed,” but 
after being “‘ curled,” a described in patent No. 2838, 
A.D. 1867. The sliding bed is prepared to hold tn 
shape or mould, and the solid india-rubber shaper 
which acts on the brim is attached to the head of the 
ram, but a space is left between them when the ram 
is lifted from the hat, and round the ram head are set 
screws, the heads of which come against the top side 
of the shaper near its edge, such screws serving to 
adjust the pressure of the india-rubber on any part of 
the brim. 

5321. Pristisc Macuinery, J. Salmon, M. Smith, 
and J. Hamilton, Manchester.—6th December, 1881. 


6d. 

This relates, First, to mechanism for “taking off” 
the printed sheets from the “impression cylinders” 
of machines with reciprocating type beds or plattens, 
and delivering the sheets printed side upwards on to 
a receiving table, and it consists in improvements on 
patent No. 643, ap. 1877. A swing frame carrying 
grippers, as descri in above-mentioned patent, is 
Salipek, but has shorter arms, and the frame 

tes on an axis above its grippers and carried on 

the end of one or two levers, secured to a shaft 
below and some distance in front of the im’ ‘ion 
cylinder, which shaft is oscillated to and fro by a 
crank and connecting-rod from a shaft making one 
revolution for each impression printed. The swing 

pper frame is oscillated by a toothed rack gearing 
with a wheel on the axis of the frame. The invention 
further relates to the application of the above arrange- 
ments for taking the printed sheets from the grippers 
of the impression cylinder of lithographic Sinne 
machines. 
5326. Wasuinc Macutnes, &c., A. Mill, Glasgow.— 

6th December, 1881. 6d. 

The machine consists of a deep box open at top, and 
in which is placed a shorter box open at top and 
bottom, and capable of moving up and down when 


mite above the outer box The bottom of the box 
is covered with a coarse wire cloth, and the top is 
covered with a similar cloth, hinged so as to enable 
the clothes to be The 
washing tiaula is placed in the box. 


583'7. Cup on Hotper For FaciLitaTinG THE CARRY- 
oF Parcets WITH R. Burgess, 
Bush.—6th December, 1881. 6d. 

The parcel string clip or holder consists of a strip of 
thin sheet metal, bent by preference into the figure of 
a hollow bow or crescent, the said bow tapering from 
its middle towards each end. 


58348. Distittation or Giycertne, &c., W. Clark, 
London.—7th December, 1881.—(4 communication 
from F. Armandy, France.) 6d. 

This consists essentially in carrying on the distilla- 
tion of glycerine in vacuo, whereby the expenditure 
of steam which is caused to traverse the still is re- 
duced and the production of glycerine greatly in- 
creased. 

5358. WHeets anp AXLE-BOxeEs FOR CaRRIAGES, W. 
R. Lake, London, --7th De 1881.—(A com- 
munication fiom J. Friedlander, Berlin.)—(Complete.) 


6d. 

This consists partly in a spring wheel 

in which the springs used in place of the spokes are 

fastened by means of a loose or yielding connection 
either to the rim, or to the hub, or to both of these 
parts, or to each other. 

58371. Fornaces anp Apparatus FOR HEATING 
CurRentTs oF AiR, J. Bissett, G@lasgow.—8th Decem- 
ber, 1881 

This relates to the ar t and binatic 
of a heating furnace and tubular air-heating appa- 
ratus. 

5408. Sprinc Packine ror Pistons, &., W. Lock- 
wood, Shefield.— 15th December, 1881. 6d. 

This consists in the formation’ of the spring with 
extended straight or equivalent wire extending 
longitudinal bearing parts alternately formed on its 
upper and lower bearing edges, these extended bear- 
ing parts being united by vertical S or equivalent 
donule curvilinear parts, and which construction 
ensures the desired vertical action and radial disten- 
sion of the piston rings. 

5586. Manuracrure or Martrers, F. 
Wirth, Frankfort.—2lst December, 1881.—(A com- 
munication from B. Oehler, Offenbach, Germany.) 
2d. 


This consists in the production of sulpho acids by 
the treatment of rosaniline or its derivatives or other 
similar bases with the anhydride or chlorhydrine of 
ethionic acid. 

79. Axvrs, C. Pieper, Berlin.—6th January, 
1882.—{4 communication from J. F. Schmid, Offen- 
bach.)—{Complete.) 4d. 

This consists substantially in making the nut on the 
end of the axle arm with a conical portion fitting into 
an internal cone of the obturating ring, which closes 
the axle-box atits outer end. 

1108. Sarery Pixs, Lake, London.—7th March, 
1882.{A communication from, J. Jenkins, New 
Jersey, U.S.)—(Complete.) 4d. 

This consists in a safety or toilet pin which has the 
coils of its spring in part either enclosed in a hood or 
soldered together, whereby the garment of the wearer 
is —_— from entering between the coils of the 
spring. 

1479. Maxine Soap Fat anv O11s, &c., L. 
Varicas, London —28th March, 1882.—(A com- 
munication from H. Heckel, Cincinnati.)— (Complete.) 
6d. 


This consists in first extracting the glycerine from 
the fats in their neutral condition by the direct action 
of steam and water under a pressure of about 150 Ib. 
so that the use of any chemical is not necessary, an’ 
then saponifying the resultant stock. 


1636. Macazine Fire-arnms, W. R. Lake, London.— 
4th April, 1882.—(A communication from C. M. 
Spencer, Hartford, and S. H. Roper, Boston, U.S.)— 
(Complete.) td. 

The object is to provide for of 
magazine shot gun without requiring the gun to 
taken down from the position in which it has been 

fired. 


1719. Water Meters, A. J. Boult, London. —11th 
April, 1882._{A communication from B. C. Terry, 
Terryville, U.S.}—(Complete.) 6d. 

This relates to water meters in which an oval float 

has both a longitudinal and rotary motion within a 

cylindrical case. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 


259,548. Pomp, H. Jones, Sterling, Ill.—Filed April 
10th, 1882. 


cylindrical shape, having val 
and bottom channels G 
channel H, and provided with oblique ducts K, 
slanting from the intermediate annular chamber or 
channel K, in a downward direction toward the 


interior of the hollow plunger, substantially as and 
for the purpose herein shown and set forth. (2) Ina 
hollow pump plunger having a valve and valve seat 
of suitable construction, a series of ducts K opening 
obliquely from the inside of the hollow valve to an 
annular chamber or channel H on its outside, sub- 
a as and for the purpose herein shown and 
set for 


259,618. Dynamo-ELecrric Macnines, Bdward 
Weston, Newark, N.J., assignor to the United States 
Electric Lighting Company, New York, N.Y.—Fied 
December 13th, 1881. 

Brief.—The armature is wound with two systems of 


coils, each sectio: taining four coils, those of each 
Seu beng shove and ‘the 


terminals of the two systems are connected to form a 
continuous circuit in the armature. 


200,608. CUTTER-HEAD FOR MOULDING 
K. Jenkins, Albany, N.Y.-—Filed 
1881. 

Claim. alll ) The bination and ar t, with 

a cutter-head having longitudinal slots C and trans- 
versely arranged slots D or D!, made in opposite sides 
of said head, and attaching boits E E E, adapted to fitin 
each said slots and hold with said’ h , of cutting 
knives or bits K, each provided with slots, whereby 
= knives or bits will be held at two points in their 
on the faces of said cutter-head, substantially 

~ © manner and for the purpose set forth. (2) The 
combination, with a cutter-head having longitudinal 
slots C made in its four sides and in its two opposite 


sides transverse slots D, connecting with slots C of 
said opposite sides, and transverse slots D!, made in 
its transverse sides, relatively staggering or dodgin 
the first-mentioned transverse slots and communi- 
cating with slots C in said transverse sides, of attach- 
ing belts E, adapted to work in all of said slots, and 
also with slots made in the knives or cutting bits, 
whereby said knives or bits may each be attached to 
said head at two | ag in their lengths, and be ad- 
justed on two si longitudinally on said head in 
either direction, and be capable of a similar attach- 
ment and adjustment on the transverse sides of said 
head, with the knives and head balanced, substantially 
as and for the purpose set forth. 
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STEAM ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY’S SHOW. 

Inasmucu as there does not appear to be anything to be 
gained by introducing novelties in the construction of 
steam engines, very little need be said concerning the 
engines exhibited at Reading. We cannot see that an ad- 
vantage would be secured by naming each individual firm 
exhibiting ; and stating that the engines it showed “ were 
admirable specimens of their kind,” so we shall confine 
our remarks to the few examples of steam machinery 
which are either new in themselves or newly adopted by 
individual firms. For some time past all inducements to 
improve on existing types have been practically withdrawn. 
Makers are as busy as they possibly can be. They can sell 
their engines faster than they can turn them out, and there 
are no prizes to be won; nor is there any standard of 
excellence to which the general public can appeal. They 
must take engines as they come. No doubt in one sense 
this is an extremely satisfactory arrangement; unfortu- 
nately it cannot last forever. Very second-rate firms indeed 
are rapidly learning how to impart to a portable engine all 
the external characteristics which have hitherto been asso- 
ciated with excellence; and the average purchaser who enters 
the implement yard at Reading would find it very difficult 
indeed to find the difference between the productions of 
the best Lincolnshire firms and those of other establish- 
ments which we shall not name. Again, there are risin 
tirms of great merit which are doing their best, an 
that with success, to turn out really first-class machinery. 
Both parties are likely to prove dangerous to those who are 
content to live on a past reputation ; and the day is pro- 
bably not far distant when those who are now most averse 
to public competition under the auspices of the Royal 
Agricultural Society will be the first to clamour for it, that 
the public may learn what is and what is not a good 
engine. It may startle some persons to know that not one 


of our great firms now makes for sale as economical a trade | ° 


engine as it could make. We do not mean to imply that 
the ordinary Lincolnshire commercial portable engine is 
not well worth its cost ; but we do assert, and that plainly, 
that any purchaser who came with a good order in his 
hand and asked for a really excellent engine, could be 
supplied with ong, Say superior to the ordinary 
commercial portable. e would have to pay extra, 
but the engines he would obtain would be Fell worth 
the difference. At the present moment, indeed, there are 
firms who are quietly supplying this kind of demand. They 
are selling two classes of engines, and they are finding daily 
that the purchaser is able and willing to pay a little more for 
a better article than usual, and some of the older firms will 
discover, perhaps, that trade has in this way been slipping 
out of their hands. They will not find this out until there 
is a depression in business, and then some shops will remain 
working while others will rest. Public competition, if it did 
nothing else, taught engineers what their competitors were 
able to do. However, as we have said, at the present 
moment every one is busy making and selling engines 
such as have been seen at every Show for the last four or 
five years, and this reduces what we have to say on the sub- 
ject of steam engines at the Reading Show to a minimum. 

As regards portable engines of the simple type, we may 
say at once that we have found nothing worth calling 
attention to, save one by Messrs. Burrell, of Thetford. 
This engine has been designed by Mr. Frederick Burrell, 
and is the strongest portable engine we ever saw. Possibly 
it is the strongest engine of the kind ever built. The 
cylinder stands on the fire-box in the usual way. The 
guide-bars are of cast iron, two only being used, one above 
and the other below the piston-rod, and they are unusually 
strong and stiff. They are supported near the end 
furthest from the cylinder, and not at that end, in a way 
first introduced, we believe, by Mr. Stroudley in locomotive 
practice. Indeed Mr. Frederick Burrell has followed Mr. 
Stroudley’s example in many respects, and especially in 

iving enormous wearing surfaces, In various matters of 

etail, such as the construction of the feed-pump, the 
simple arrangement of the regulator, and so on, this engine 
really leaves nothing to be desired. The one drawback— 
if it be a 'drawback—is that it weighs about 2 cwt. more 
than engines of its nominal power, 8-horse, usually do. 
The repairs of such an engine should be, for years to come, 
almost nothing ; and we have no hesitation in saying that 
this is an engine altogether to be commended ; like Lady 
Jane, in “ Patience,” not beautiful but massive. 

As regards the other portable engines shown, our 
readers must rest content with the statement that they are 
no better and no worse than those shown at Derby last 
year, with the exception that in one or two cases we find 
that small firms are apparently abandoning serious errors 
of design, and improving their workmanship. Whether 
the engines they exhibit are as good as they an we have 
no means of judging. We fancy they are, because this 
improvement is no doubt, in the majority of cases, the 
result of an honest desire to make a good engine. 

In traction and ploughing engines there area few novel- 
ties. For example, Messrs. John Fowler and Co., of Leeds, 
show a compound engine of this type for the first time. 
This engine is really nothing more than an ordinary 
double-cylinder engine, with one cylinder larger than the 
other. There is, of course, no additional complication. 
This engine is fitted with a drum for working on the 
double system. As regards the saving effected in fuel as com- 
pared with the ordinary simple engine, very careful experi- 
ments have been carried out which we understand show that 
it amounts to about 25 per cent. in coal, and 22 per cent in 
water. This last is a very important item indeed. Of 
course the ordinary ploughing engine works almost without 
expansion, so that the saving is due not so much to com- 
pounding as to expansion ; but an advantage of much im- 
portance is gained in that the exhaust is almost noiseless, 
and the regular turning a i the two pistons makes the engine 
very steady when at work. 

Messrs. Aveling and Porter, of Rochester, exhibited, it 
will be remembered, last year at Derby, a new compound 
engine. They have carried out a series of experiments 
with this engine, extending over a considerable period as a 


result, and have entirely abandoned compounding. They 
inform us that nothing worth having is gained in fuel as 
compared with their ordinary engines, and assert that 
when a saving such as 20 per cent. is effected, it is only 
because the engine with which the comparison is made 
was a very bad one. We venture to think, however, that 
the method of compounding used by Messrs. Aveling and 
Porter was to blame, and not the principle. If, however, 
the public taste should run in favour of compound engines, 
the Rochester firm will be compelled to follow the example 
of its fellows, and will no doubt learn by making proper 
experiments that an engine is not necessarily economical 
because it is compound, and will thenceforth bring out some- 
thing much superior to their Derby engine. The firm 
have introduced a very neat arrangement of bearings, 
which we illustrate in the accompanying engraving, which 
explains itself, showing very clearly how the plummer blocks 
in one casting are secured to the wrought iron cheek plates. 

Messrs. Garrett and Sons, of Leiston, exhibit a semi- 

rtable compound engine of the type already illustrated 
in THE EnGINErR, and with which we have made experi- 
ments, the results of which were fully reported in our 
pages. ‘The engine shown is about the largest compound 
engine of the kind yet exhibited. It has cylinders 9in 
and 13in. by 12in., and works at 120 1b. pressure ; it is 
specially intended for colonial work, and will readily 


of so fiery a fuel as straw under a blazing sun, will at 
once appreciate the merits of an invention, the result of 
which is to increase the amoun: of water converted into 
steam by any given amount of straw fuel by some 25 per 
cent. Close to this stand will be found a compound 
sg engine by Messrs. Burrell, of Thetford ; it 

as been designed by Mr. Frederick Burrell and Mr. 
Burall, the firm’s manager. As this engine is somewhat 
singular in construction, we annex a section through the 
cylinders, from which it will be seen that the large 
cylinder is single-acting. Steam is first admitted to the 
forward end of the small cylinder. When the stroke has 
been completed, the steam exhausts at the same moment 
into the back ends of the large and small cylinders. The 
small piston is then in equilibrium, and the next stroke is 
made by the unbalanced pressure behind the large 
piston. When this stroke has been completed the ends 
of both the large and small cylinders are opened simul- 
taneously to the exhaust. A, page 20, is the steam port 
in the slide valve, B is the port leading into the high- 
pressure cylinder G, which is the only side of the piston 
or cylinder end which receives steam direct from the 
boiler. After the steam has gone a portion of the stroke 
it is cut off and allowed to expand, and when the valve 
reaches the position shown the steam returns through the 
port B, and communicates through port D to the opposite 
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indicate 50-horse power. Messrs. Garrett are, however, 
making engines of the same type to indicate 100-horse 
power, and such engines are being eagerly purchased by 
colonists who have to pay long prices for coal. They also 
exhibit two portable engines fitted with their patent 
furnace arrangement, which consists, it will be remem- 
bered, of a fire-bridge, composed of a pair of folding doors 
lined with fire brick, and springing from the level of the 
fire-grate to within a few inches of the crown plate, and a 
row of tubes conducting streams of air firstly through the 
smoke-box, and afterwards through the water space of the 
entire length of the boiler, and discharging them in a 
highly-heated state into the gases of combustion as they 
are turning over in the narrow aperture between the top 
of the fire-bridge and the corrugated crown of the fire- 
box. This arrangement is very thorough and practical, 
ahd we are not at all surprised to find it stated not only 
by Messrs. Garrett, but ~4 practical men who have been 
using engines fitted with this arrangement for some 
months, that a saving of fuel amounting to 15 per cent. 
has been effected, even where good coal has been the fuel. 
Messrs.’ Garrett inform us, however, that it is with in- 
ferior fuels, and especially with straw, which is in many 
countries the only fuel available for portable engines, that 
the most startling results are to be obtained ; and, although 
it may appear to the uninitiated that, where a material is 
almost cladiah, the object of economy in the use of that 
material as fuel may not be of t importance, those who 


have seen or experienced the labour attendant on the use 


end of the cylinder G. The high-pressure piston ‘s then 
in equilibrium, the pressure acting on one side of the 
piston being equal to the pressure on the other. The 
reduced pressure also acts, through the ports F, in the valve 
communicating with the port C on the large piston I, which 
gives the return stroke. F isthe exhaust port ; the exhaust 
takes place with the port F in the slide valve open over 
the port E. The exhaust takes place from the back of the 
piston I and piston K by the ports at Band D. L Lare 
the jackets; H is the low-pressure cylinder. The packing 
between the cylinders, which requires no attention for a 
very long time, is com of copper wire gauze worked 
into square rings, and is found perfectly tight without 
requiring any screwing up, the steam pressure acting 
through the space around the piston rod, and pressing the 
packing home. The pistons are fitted with Ramsbottom’s 
springs, and the low-pressure piston is very deep, so as to 
give a large wearing surface as it acts in the place of the 
ordinary crosshead. The cover of the cylinder H has a 
long slot, so as to allow oscillation of connecting rod. This 
is almost the only form of compound cylinder that could 
be put ona portable engine to be worked with one con- 
necting rod, one crank, one excentric, one slide valve, &c., 
so that there are, it is claimed, no more parts than in the 
ordinary engine, while, at the same time, a long connecting 
rod is retained. The accompanying diagram shows that the 
steam is worked to advantage. This engine is 10-horse power 
nominal, but it is mounted on’a 7-horse power nominal 
boiler. We are informed thatas the result of a very careful 
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trial of the compound engine against an ordinary 10-horse 
power engine made by the firm, the compound engine made 
18,000 revolutions against a given brake load, and lost no 
water in the gauge glass, while the non-compound made 
but 15,000 revolutions against the same load, and lost an 
inch of ‘water, the same weight of coal being used in 


than maintain the excellent reputation long enjoyed by the 
firm. There is not, we may add, a stand in the yard 
which will better repay inspection. The firm is at home, 
and consequently was bound in some sense to make a good 
display. We may call particular attention toa wrought iron 
Jackson’s split pulley with a double row of spokes, and 8ft. 


BURRELL’S COMPOUND ENGINE. 


both cases, The compound pumped cold feed-water, 
while the ordinary engine pumped feed-water at 150 deg. | 
The compound engine weighs 30 cwt. less than the ordi- 
nary 10-horse power engine. Messrs. Burrell have adopted 


a new bracket for portable en- 

gines, which is worth notice. 8 8 
wrought iron plates rive’ = 

to the boiler ; C is a flat trans- | RB “a 
verse plate, also rivetted to 7 » 

the boiler as shown ; and BB Y 

are the two cast iron plummer 

blocks let into A A, and secured as shown. The exhaust 
pipe comes through one of the spandrils at D. This is a 
very excellent saddle, one of the , perhaps, yet made, | 
| 
| 


DIAGRAMS FROM BURRELL’S ENGINES. 

Messrs. Hornsby, of Grantham, have a new semi-por- 

table compound engine. As we shall probably illustrate 

this engine in an early impression, we shall say ot | 
more concerning it now than that it is well designed an 

well made. It has a wrought iron frame, and the cylinders 


are under the boiler, the guide-bars being tubular. In | 
many respects it is very like Messrs. Marshall’s compound 


engine illustrated in our impression for June 30. 


Messrs. Ruston, Proctor, and Co. show a compound | 
ine. This will be found worth examination, | 

ip is of a very high type indeed, and the | 
firm inform us that careful experiments have shown a) ‘ Tace 
r effective horse- | are adjustable—and is likely to meet the wants of those 


portable e 
for the wer 


consumption of water of but 20°46 Ib. 
power per hour. 


engine is very similar in type 
cinder engines made by the firm, and has the usual link | 
adjustable expansion gear. The engine is 12-horse power | 
nominal, with two cylinders of Tin. and 1lin. diameter | 
respectively, to use steam of 120 lb. per square inch, which | 
is admitted first into the smaller cylinder and expanded to | 
twice its original volume, and then passing to the larger | 
cylinder is again expanded, escaping into the air with a final | 
pressure of under 10 Ib., or less than in an ordinary engine. 
In one of the trials alluded to above, this engine, with a 
load of 30°26-horse pemer on the brake, ran for 3 hours 
454 minutes with only 300Ib. of Welsh coal, equivalent to 
2°63 lb. per effective horse-power per hour, or about 2°4 Ib. | 
per indicated horse-power. In construction there are 
several novel points. The cylinders are both jacketted 
and cast in one piece, with a flange all round, which 
is bolted to the boiler, every bolt being in sight. 
Steam is admitted at the back from a separate casting 
contieing an improved balanced stop valve and the two 
safety valves, so that only one connection to the boiler 
is required for these three fittings. The crank shaft is 
of steel, supported by brackets, which are connected to 
the cylinders by steam expanding stays. One of these 
brackets has a facing for receiving the pump, so that the 
latter can be eel on disconnecting the flange of the 
delivery pipe without breaking any other joint. The 
boiler is of steel, and the fire-box of Lowmoor iron, very 
strongly made and of full proportion, provided with a 
flanged wrought iron manhole and mud collector, and the 
usual fittings. 

Messrs. Marshall, Sons, and Co, exhibit a fine 20-H.P. 
semi-portable compound engine, but we have so recently 
illustrated the compound engines of this firm that we need 
not describe it. 

The only stationary com 


und engine which is exhibited 
is that by the Reading Ironworks Company, which we 
illustrate on another . This is in oe ger a well- 
designed, well-made, substantial engine, which will more 


We believe that is the lowest 
nsumptii ith a small densi i The | exhibit is a two-w 
cngine us very similar in type to the ordinary double. | exhibited at any Royal Show by Messrs. Cochran and Co. 


in diameter by 20in. wide, weigking only 12 ewt. 2 qr 
There is also to be seen a split ee 4ft. long and 2ft. in 
diameter, which ran at the Crystal Palace during the 
whole time of the Electrical Exhibition, carrying eight 
driving bands. It m4 said that to allude to pulleys 
here is a digression. e admit as much, but pulleys and 
engines have after all a good deal to do with each other. 

e greatest novelty in engines in the show wasa 3-horse 
portable engine shown by the inventor and maker, Mr. 
G. Radford Mather, of Wellingborough. We shall illustrate 
this engine as soon as we receive drawings from Mr. 
Mather. Meanwhile it must suffice to say that it is a 
most ingenious and entirely new arrangement for small 
powers. The engine has a vertical boiler, to which are 
fitted a pair of shafts. The engine is single-acting, and is 
entirely without slide valves, excentrics, or piston rod. It 
has two fly-wheels, and on these it travels about, the boiler 
resting in an inclined position, and the connecting rod 
being detached from the crank shaft, which then becomes 
a carrying axle. We saw the whole engine taken to pieces 
while steam was up and put together again in less than ten 
minutes. The inventor is modest, and does not claim too 
much for it, but he has succeeded in accomplishing a very 
difficult task ; he has managed to invent a steam engine 
which is, to all intents and purposes, entirely new, and at 
the same time good. Mr. Hindley, of Bourton, Dorset, 
also exhibits a little portable engine on one pair of wheels. 


The boiler is inclined and the engine lies on top of it. This 
is a handy little engine. At the same stand will be found 
a very well 


— vertical engine with an enormous 

— guide. This engine deserves attention. 
essrs. Cochran and Co., Birkenhead, exhibit one of 
their well-known patent vertical multitubular boilers with 
horizontal flue tubes. These boilers are now so well known 
by steam users that further comment is unnecessary. The 
vertical engine and boiler combined which is exhibited 
presents several features which are not to be found in the 
ordinary engines of this class, and if it lacks some of the 
elegance of design offered in competing engines, it certainly 
excels most of them in great strength of construction and 
in large wearing surfaces—which in all important parts 
who require an —_ for really hard work. The other 
eel portable, a design of engine first 


at the Carlisle meeting, and is intended for easy transit in 
mountainous districts. A specimen flange plate shows the 
high-class work this firm are now regularly doing by the 
aid of the most approved hydraulic machinery. 


MISCELLANEOUS MACHINERY. 

Tue Reading Ironworks Company show a brick-making 
machine which has several points worthy of remark. The 
machine is one of the class having a vertical pug mill, and 
a pair of smooth horizontal Sealine rolls, through which 
the clay from the pug mill passes, and is pressed and forced 
through a die of the area of the brick on its widest face, 
both these parts being on one frame, mounted on wheels to 
run on rails laid at a narrow gauge. A somewhat 


| improved cutting table is placed in front of the rolls, 


and a vertical engine on wheels running on the same rails, 
and of 8 or 10-horse power, is placed at the pug mill end 
of the machine, and kept at the proper distance therefrom 
by a pair of removable struts, which drop into sockets pro- 
vided on the bed-plate of the machine and of the engine 
for that ny rg The pug mill is driven by a ~—. from 
the engine, but the rolls are driven by a strong Ewart’s 
driving chain from the slow-motion shaft under the pu 
mill, the chain wheel on the roll spindle being conn 
thereto through the medium of a friction brake clutch, so 
as to prevent breakage when hard substances get between 
the rolls. The machine, see page 21, and engine being thus 
arranged to run together on a narrow-gauge railway, they 
occupy little width between the clay heaps and the drying 
ground, and so minimise the carrying labour. 

The top and bottom bearings E E, as in annexed sketch, 
of the feeding rolls are overhung, so that both rolls are 
easily removed, and they are connected by means of 
through bolts BB. These are proportioned so that they 
will break more easily than any part of the frame A of the 


machine should the friction brake seize when a stone or 
other hard substance gets between the rolls, The bearings 
are, as will be seen from the sketch, considerably outside 
the faces of the rolls themselves, intervening cheeks D 
with inlet fitting pieces being provided, so as to clear the 
falling clay, which is ordinarily the cause of excessive wear, 
The rolls are bonded at each end by a wrought iron ring 
CC, easily renewed when worn, This is rendered desirable 
as the ends of the rolls, being the — subject to the 

test wear, rapidly round off with a small radius, so 
that putting on new rings will practically renew the rolls, 
save re-turning, and allow them to be used effectively for a 
longer period than with rolls not so fitted. The die is of 
the self-lubricative form, and the pug mill is so arranged 


DETAILS, READING BRICK MACHINE. 


that by removing a few bolts and nuts one-half can be 
swung back on Patho rendering examination of knives 
and cleaning an easy matter. This also enables the work- 
men to clean out the mill, so that after standing it has not 
to be started partly full of dried and hardened clay, which 
is a frequent source of break The main bevel wheel 
on the pug mill shaft is made in halves, so that it can be 
easily removed, and the shaft and knives lifted out without 
disturbing any of the other parts. The machine will make 
from 16,000 to 18,000 bricks per day, and amongst other 
bricks made by it, is one which is afterwards put into a 
press to receive an impression, which is afterwards filled 
with a plug of wood, as shown in the annexed sketch. 


SMITH’S WOOD- 
PLUGGED BRI KS. 


MALDON CO.’S HAYMAKER. 


This is the invention of Mr. Smith, manager of Messrs 
Wheeler's Reading Brickworks, the object being to pro- 
vide a ready means of attaching splines and panel work, 
and for pictures, &c. 

The Maldon Ironworks Company shows a haymaker in 
which the fork heads and their springs are arranged as in 
the above sketch. 

Messrs. Murton and Turner, of Thetford, show a com- 
bined chaff-cutter, bruising mill, and kibbler, in which the 
turned periphery of the chaff-cutter knife wheel runs 
against a small smooth roller in a small case on the chaff- 
cutter frame, and constitutes the bruising mill, while the 
side recess in the rim of the wheel is fitted with a number 


MURTON AND TURNER'S CHAFF CUTTER AND DRILL. 


of grooved chilled segments, as shown in the annexed 
diagram, and these run yon a smal) plate in the same 
case and constitute the kibbling mill. Machines of this 
kind are very useful where keepers of two or three horses 


WILLIAMS AND SON'S MOWER FINGER. 
have not room enough for three separate machines, and 
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THE READING IRONWORKS COMPANY’S BRICK MACHINE. 


the one combined machine does not cost so much as three | into the lower — of which gears a pinion on a shaft in | forms a feature useful and new in this machine. To the 


for the separate purposes. 

Messrs, J. Williams and Son, of Rhuddlan, near Rhyl, 
exhibit a mowing machine with fingers made as shown by 
the engraving, next page. This finger is made of malleable 
iron, with an open space at the shoulder of the part that 


fits against the bar. It is covered with a steel lining of 
the form shown, and with an opening corresponding 
to that in the finger. Its edges are bevelled, so that knife 


and finger act as shears. The advantages gained by the 
use of this finger are that it allows all soil and other 
matter to escape, so that choking is much less frequent, 
and the opening in the finger casting allows the iron to 
become more thoroughly annealed than if solid, so that 
greater strength and toughness are obtained. 

Messrs. Penney and Co., of Lincoln, enter the list of 
boiler makers with what they call the Triplex boiler. It 


BOILER. 
is shown in the accompanying engraving, and consists of a 
pot boiler with four tubes between 
the pot and the fire-box, and a number of vertical fire 
tubes from the top of the fire-box in the ordinary way. 
There is a hand-hole cover opposite the end of each cross 
tube, as well as mud-hole covers at the bottom. The 
following are the dimensions of these boilers :— 


Horse | Height. | Diameter face in square 
ft. in.- ft., in 
2 | 46 20 31 2 
3 5 0 23 42 2} 
4 56 | 26 D4 3} 
b 60 | 29 65 44 
6 69 3 0 78 5 
8 7 4 34 95 6 


Messrs. R. J. and H. Wilder, of Wallingford, show a 
straw elevator with a new arrangement of gear for driving 
it from the thrashing machine at any angle. It is shown 
by the above diagram of the fore carriage of the 
machine to which it is attached. The ordinary nae 
plate is replaced by a pillar carrying a double crown wheel, 


bearings attached to the axletree. On the end of the | overflow from the feed pump of their portable engine they 
same shaft is a pulley to receive the driving strap. | have added a pipe from the exhaust, so as to provide a 
Into the upper part of the double crown wheel gears | simple and effective feed-water heater. 

| Messrs. G. Cradock and Co., Wakefield, show some of 
| their steel wire ropes, to which we referred in our account 
of the Naval and Submarine Exhibition. The feature 
‘in these ropes is that instead of the strands being 
| spun in one direction and laid in the other, they are both 
— and laid in one direction, i.¢., twisted to the left or to 
|the right. In the annexed woodcut the left fi 
_ shows a piece of rope twisted in the ordinary way, while 


— 


WILDER’S ELEVATOR DRIVING GEAR. 


a similar pinion on a shaft in bearings attached to 
the frame of the elevator, this shaft carrying a pulley | 
on which runs a strap for driving the elevator. | 
It will thus be seen that the machine may be set | the right fi 
at any angle so long as the front axle of the elevator | by the exhibitors. In a rope as shown in the upper figure 
is parallel with the shaft of the thrashing machine, from | each ex part of the wire in the strand is short and is 
which it receives its motion. The machine exhibited is the | held between thetwo adjoining strands. Theseexposed parts 
first, and is roughly made ; but this is a fault that can be | being short, break more easily when the rope is bent and 
avoided in the subsequent machines, and it may be sug- | when worn than do those made as in the lower figure, which 
gested that a single crown wheel may be made to do the | have more freedom. The exhibitors show a coil of rope 
work of both those now used by lengthening the bearing | of about 500 yards in length which had been in work 
—- of both short shafts and slightly raising the | some time in an underground incline in a colliery of the 
ower part of the wheel. It is, however, difficult to see in | Bedworth Coal and Iron Company. This was ? diameter 
what respect this arrangement is better than the half | when new, and has worn uniformly down to 5%, and in 
crossed strap on a vertical shaft gearing direct on to the | the lower end it is, according to Mr. Geo. Barker of the 


COMMON ROPE. LANG’S ROPE. 
shows a wire made under Lang’s patent 


elevator spindle by one bevel wheel and pinion as first used 
in me’s machines. 

Messrs. C. Kite and Co., of London, exhibit some of 
their exhaust ventilators as applied to ricks instead of the 
fans employed by other makers. This is a powerful 
ventilator of the kind, and is to be put to work in the 
trial grounds next Tuesday if the weather is fine enough ; 
but it must be noted that a considerable wind is n 


to drive this ventilator in such a way that it would do any | 


really useful work in drying and cooling a rick of damp 
hay. A slow combustion stove is shown in connection with 
the ventilator for passing heated air into the rick. 

Messrs. King and Bomford, of Newmarket, Stroud, 
Gloucester, exhibit their string sheaf-binding reaping 
machine, with considerable improvements since the trials 
of last year. In the machine then exhibited the binding 
apparatus was below the binding platform and the needle 
had a descending movement. The binder is now above the 
sheaf to be tied ; the binding arm has an ascending move- 
ment, and the size of the sheaf determines the time at 
which the binding mechanism is thrown into gear. Any 
size of sheaf may be made, but the machine must be set 
for the size determined upon, and this takes a little time. 
In the machine tried last year the weight of the sheaf and 
not the size determined the period at which the binding 

was set at work ; but the failure we anticipated, as 
mentioned before the trials, took place. The weighing 
apparatus was too much affected by the movements of the 
machine on the rough field to permit uniform working, the 
inertia at one time and the momentum at another prevent- 
ing the steady operation of the weighing —_— The 
machine exhibited will be shown at work next month 
during harvest, by those who wish to see it, by application 
to the makers. This is one of the very few English bind- 
ing reaping machines now left which are not an imitation 
or an application of the American arrangement, and the 


— company, worn down to }in., and is not broken any- 
where. 
Messrs, Atkinson and Phillipson, of Newcastle-on-Tyne, 
exhibit what they call an agricultural dog-cart fitted 
_ with a brake constructed as shown in the annexed sketch. 


ATKINSON AND PHILLIPSON’S CARRIAGE BRAKE—INSIDE. 


On the square part of the axle K, behind the collar, the 
disc A is titted, having a slot at one side, and after being 
passed over the axle the slot is filled up by B B,, slid into 
the slot and secured by a key J. Passing through B B’ is 
a spindle D, having a crank at one and a lever D’ 
keyed on to it at the other; from this lever D’ is attached 
the rod to work brake. The crank D is connected by a 
link F to one end of the divided circular spring G by E, 


inventors deserve the success which the machine now | the other end of the spring is fastened to C, C being made 


romises. 
‘ Messrs Hunt and Tawell show a number of small food- 
preparing machines, with wood legs vg fastened in a 
cap frame of iron, and made specially for export, which 
they exhibit for the first time. 

Messrs. Ransomes, Sims, and Head show a thrashing 
machine of their new design with reciprocating shakers, 
and in which a strong iron panel with drum bearing rail 


| fast tothe disc Aasshown. The outer surface of the spring 


| G is covered with leather H. The spring and its covering 
| are of such a size that the periphery of the latter is clear 
| within the ring X, which is a fixture on the nave of the 
| wheel. On the rod attached to D’ being drawn, the spring 
|G is expanded, forcing out the leather in contact with the 
| inner surface of the ring X, and thus retards the wheel. 
' The objection may have no weight ; but it will be seen 
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that the tendency is to twist the axle in its bridle, and the 
brake power throws a great strain on the nave hoop which 
has to be withstood by the wood, which is not very great 
in quantity in this part. The makers, however, do not 
consider this a weak part. The same dog cart is fitted 
with the light single leaf American springs, which are 
elegant and apparently of ample strength, while they are 
certainly very sensitive. These springs are used in con- 


ATKINSON AND PHILLIPSON’S CARRIAGE BRAKE—OUTSIDE. 


siderable numbers, and at present all are imported from 
America on the ground that they cannot be obtained of 
the same quality in England. In fixing the axles to the 
springs the same firm use an india-rubber collar D, whether 
ordinary or American springs are employed. This collar 
is placed in the bridle C, by which, with the clips B, the 

e is fastened to the spring, and it allows a certain 


ATKINSON AND PHILLIPSON’S AXLE FIXTURES. 


amount of freedom, relieving the springs and axles of some 
strains, while side jerking is avoided and impact strains on 
the axle reduced. These collars have been in use four 
years, so it may be supposed that it is proved that the 
rubber will stand the work. 

Messrs. R. J. and H. Wilder show a flexible harrow in 
which the tines are formed in one piece with the of 
the frames, as shown in the annexed sketch. A number 


WILDER’S FLEXIBLE SOLID FRAME HARROW. 


of these tines are threaded on long bolts with intervening 
distance tubes, and the loosening of tines is thus avoided. 
When it is necessary to make the harrow rigid the bar, 
also shown, is hooked on the harrow frame and the hook 
bolt screwed up. The bar forms a handle also. When 
working in dirty and stiff lands part of the harvow may be 
turned up and one-half or three-fourths of the width of the 
harrow only used. 

Messrs, Harrison and McGregor show a small chaff- 
cutter to cut two lengths by removing a set screw. The 
arrangement is shown in the annexed engraving. On the 


SIDE SHEEK 


HARRISON AND McGREGOR’S CHAFF-CUTTER. 


‘worn is a bevel pinion, and a similar one is cast on the end 


pinions. When the set screw is fixed in the worm boss, and 
the crosshead carrying the two pinions left free to revolve, 
ashort length is cut. When the screw is put into the 
crosshead fixing it to the spindle, the worm is driven at 
double speed and a longer length of chaff cut. The same 
makers show another small chaff cutter, in which by 
changing two wheels four different lengths of chaff may 

cut. 

Mr. H. Gibbons, of Hungerford, exhibits a machine for 
pone 8 lawn mower knives and ledger blades. This 
machine is shown in the annexed engraving. It is made 


GIBBON’S MOWER CUTTER GRINDING MACHINE. 


for local machinists who repair lawn mowers. The cutter 
is placed in a pair of bearings, and is operated upon by a 
grindstone turned by hand, and working in a tank of 
water. An Ewart’s chain causes the cutter to revolve in 
the opposite direction to the stone, thus keeping it truly 
circular, at the same time the grindstone 

backwards and forwards along the face of the cutter, 


' over on its trunnions or fixed in position. 


In moulding 
with these machines the plate is run up to a convenient 
height on the columns, the moulding box placed on it, and 
clipped by levers. The latter is then rammed up, turned 

| over, and lowered till the box rests on the foundation 

late. The plate is then unfastened, gently rapped, and 
| lifted from the mould. The sleeves on the columns are so 
| constructed that no sand that falls on them can jam them 
| or interfere with their action, and they are also self-adjust 
| ing for wear,as the weight on the plate causes them to touch 
| at two partsonly. Besides the accurate lift obtained by the 
| use of these machines, it will be seen at once that they form 

' a most convenient and effective moulding stage for ramming 

up and turning over. One of the columns of the machine 
is made movable to suit different lengths of pattern plate. 
A is the fixed column, A', shifting column ; B, sleeves 

_b, bearings; C, bed-plate; D, chain pulleys; chains; 

| balanced weights; ¢, chain pulley shaft ; F, lever for lock- 

‘ing trunnions; G, spur wheel ; y, pinion; H, hand wheel; 

| h, lifting handles for light work; I, pattern plate; /, trun- 

/nions; J, shelf for moulder’s tools ; K, pawl to lock spur 

| wheel in ramming. 

Messrs. Priestman Bros., of (Queen Victoria-street, 
exhibit one of their patent dredgers and excavators. 

There are several improvements in details over those 

| exhibited at previous meetings of the Society, but in other 

_ respects it is very similar, being supplied with grabs for 

| excavating or dredging clay, mud, &c. A special grab is 

_also exhibited for dredging sand below water. The steel 
points, forming a sharp cutting surface, penetrate the 
material as soon as the grab is laid upon the surface, but 
when closed they interlock with each other, forming a 
close bucket as it were, and thereby avoid the open spaces 
of the ordinary clay grab, which would allow the sand to 


ELEVATION 


~ 


by means of a screw on its shaft. The cutter is thus 
ground perfectly true both ways, and the edge obtained is 
much better than when the cutter and blade is sharpened 
as they generally are in repairing shops by means of 
emery powder and oil worked in while the cutters are 
turned in the direction opposite to that in which they work. | 
A boy can work the “etien, Attached to the machine is 
a rest and disc grinder for sharpening the ledger blades, 


PRIESTMAN’S GRAB BUCKET. 


The same maker exhibits a moulding machine, which in 
price is within the means of the smallest founder. It 


foundation plate. On these columns work sleeves which 
carry the pattern plate, slung on trunnions. The whole is 
balanced weights and chains passing over ‘agp at 
the top of the columns. The plate can thus moved 
up or down the columns with great ease and smooth- 
ness, the lift being perfectly accurate. The plate can be 


spindle bearing. On a small crosshead is a similar pair of 


fixed at any height on the columns, and can be turned 


KEABLE’S BOILER. 


GIBBON’S MOULDING MACHINE. 


pass through. The machine is fitted with steam propelling 
gear for excavating proper, or working from a quay, pro- 
vision being made for bolts to secure it upon the deck of 
a barge. The machine is fitted with one of Keable’s 

tent boilers, which was exhibited for the first time at the 

erby show last year. Many of these boilers are now at 
work, and we understand are giving great satisfaction. 
Experience has proved that the internal pipe for cleaning 


PRIESTMAN’S GRAB BUCKET. 


out the centre pot is not necessary, the circulation being 
very great. These excavators, owing to the simple means 


consists of two upright turned columns, bolted to a adopted for lifting and lowering the grabs, Xc., are now 


coming largely into use as ordinary cranes for lifting pur- 
poses, the system of lifting and braking the load by means 
of one lever only enabiing them to work at a great speed. 
Messrs. Batho also exhibited an excavating machine, 
with their well-known four segment bucket. This machine 
was smaller and lighter and of less power than Messrs. 
Priestman’s, but it is capable of doing good work, Itisa 


| 
Z, 
— 
€ D 4d 
| & | | 
— |A 
E | | | — j h 
| 
2 
ke 
| 
| 


JuLy 14, 1882. 


THE ENGINEER. 


23 


well-designed and ingenious machine, of which consider- 
able numbers are now in use. 

Messrs. Hayward Tyler and Co., of London, exhibited a 
modification of the now well-known Rider's hot air engine, 
which we illustrate. It will be understood that by introduc- 
ing a toothed wheel and pinion, and increasing the weight of 
the tly-wheel, a lift pump may be fixed down a well, and the 
engive thus becomes capable of drawing from considerable 
depths, which it could not do before. When the well is of 


RIDER'S HOT AIR ENGINE. 


moderate depth two pumps instead of one may be used and 
the quantity of water doubled. This modification is shown 
at work at Reading, and is illustrated in the accompanying 
engraving which shows the pumps on the surface. It is 
only necessary to prolong the rods when the pumps are to 
be put down the well. The engine indicates less than 
1-horse power, and will pump 600 gallons an hour 80ft. 
high with great ease. These Rider engines are very 
durable when worked with reasonable care ; one of them 


AMERICAN ROTARY PUMP. 


has been at work at the office of Mr. Okes in Cannon- 
street for four years almost without repairs. At the same 
stand will be found an American pump—a modification of 
the well-known Root’s blower. This pump we illustrate 
in section, It will easily deal with 20,000 gallons per 
hour, and the principle on which it works is too well 
understood to need explanation. In the construction of 
the pump, however, several details have been introduced 
which, while adding to the efficiency of the machine, can 
hardly be made intelligible by any description. There 
are also not a few curiosities of American engineering 
practice about the machine which will not commend them- 
selves to engineers in this country, such as using three 
bolts where one would suttice, and employing two castings 
where one would do; but in the hands of Mr. Benson and 
Mesrs. Hayward Tyler and Co., all this will be changed, 
and an admirable pump for large quantities and heights 
beyond the proper scope of the centrifugal pump will 
remain. 

Messrs, Bailey, of Manchester, also exhibited a hot air 
gg but we must reserve our notice of it until next 
week, 

The Patent Waterproof Paper and Canvas: Company, 
Canal Works, Willesden, makes a very effective display of 
its products. If copper be placed in a strong aqueous 
solution of ammonia it will be dissolved, the result being 
a green liquid. If Be on be steeped in this, and then 
dried, it will be found that it has become not only water- 
proof, but almost indestructible by any ordinary vicissi- 
tudes of weather. It cannot be rotted,and we have seen 

per thus treated boiled for a considerable time in 
water, without showing the least symptoms of dissolving. 
The company has designed special modes of utilising this 

per and canvas for roofing and building purposes, and at 
ing will be found a portable shed, 40ft. by 12ft., made 

of nine panels or sheets of the “ Willesden” roofing, 
thrown over light, well-braced frames, the sides and ends 
being also panelled with the card. The shed has been, we 


understand, exposed to all weathers for two years, and 
i the great snowstorm of January, 1881, and the 
gales of last autumn unharmed. A span roof, 15ft. by 


12ft., which was exhibited at the Royal Agricultural 
Society’s Show, Kilburn, 1879, since when it has been 
exposed to all weathers unhurt, is also at Reading. The 
card has withstood the unfixing and refitting six times 
without harm. A farm shed is exhibited, showing the 

rmanent mode of fastening the “ Willesden” sheeting 
& battens ; several light huts, which have been standing 
unhurt forseveral years during all weathers, are also to beseen. 
The material is also shown in the shape of water pipes, 
tanks, and wagon covers, and an enclosure, made by one 
continuous piece or sheet of the “ Willesden” card run 
round posts or stakes, showing an easy and rapid method 
of enclosing a piece of ground, hutting troops, or housing 
navvies—a pitch roof being readily erected over the enclo- 
sure, if required. 

Mr. Hall, of Sheftield, shows a new bone mill, in which, 
by the addition of a third roller, a fine sample can be 
obtained at pleasure. This third roller is placed between 
the two upper rolls, and is driven at a much higher speed. 
This seems to be a very simple and inexpensive way of 
supplying a want. Mr. Hall also shows Jacob’s ladders 
and other appliances for dealing with small coal, converning 
which we shall have more to say. 

The stand of Messrs. Wilkinson, Heywood, and Clark, 
Caledonian-road, will be found worth inspection. It con- 
tains a large case, in which are most tastefully arranged 
specimens of paints of almost every conceivable colour, 
some of them of extreme beauty, and most of them 
_—— adapted for engineers’ use. The firm shows a 
clear anti-rusting varnish for bright work ; an engineers’ 
patent bronze composition for reapers and mowers; engine 
furnace heat-resisting varnishes, &c, Engineers are not a 
little indebted to Messrs. Wilkinson, Heywood, and Clark 
for some of the attractive features of their machinery. 

The results of the trials of the cream separators are 
sufliciently remarkable. It will be remembered that the 
Hamburg Company claimed that its double machines 
would each get through 300 gallons of milk per hour. As 
a matter of Fact the double machine tried required ‘9 indi- 
cated horse-power to drive it ; ran at 1312 revolutions per 
minute, and dealt with may 140 gallons of milk per hour. 
The Laval machine, made by Lamm, ran at 6000 revolu- 
tions per minute, and not at 8000 as stated by the exhi- 
bitors. It required about 0°15-horse power to work it, 
and separated 56 gallons of milk per hour, which is very 
nearly the quantity stated by the exhibitors. The first 
run showed that the Laval machine separated fully 
to the point required, while its rival did not even 
get down to the minimum fixed by the judges. We 

ave not yet heard the results of the final two hours’ run. 
It is a noteworthy fact that of the three judges in this 
department, only one had ever even seen a cream separat- 
ing machine before. What would be thought of appoint- 
ing a couple of judges of horses who had never seen a 
horse until they entered the showyard, and pronounced an 
opinion on his merits by making him work for a couple of 
hours! The whole value of the cream separating trials 
depends on the figures obtained by Dr. Voelcker and by 
Mr. Anderson. The judges were entirely superfiuous, 
two of them who knew nothing about the machines tested 
being able to overrule the one gentleman who had at least 
seen a separator at work before. 

So little has been done in the haymaking trials since we 
last wrote, the weather having been so catchy, that we 
leave our further remarks on these trials until another 
impression. 

The awards of the judges of muscellaneous implements 
and cream separators were announced on Wednesday. In 
the class for separators driven by mechanical power no 
award is made; but in that for separators driven by 
manual or horse-power the gold medal is given to D. Hald 
and Co., 24, Great Winchester-street, London, E.C., for a 
cream separator manufactured by Mr. Oscar Lamm, jun., 
Stockholm, Sweden. The price is £32, and £5 extra for 
intermediate motion, and the machine is capable of separa- 
ting from 60 to 80 gallons of milk per hour. The power 
required is one horse. Of the ten silver medals offered for 
implements, which are new either in principle or improve- 
ments, three medals are awarded as under :—Reading 
Ironworks Company, Limited, Reading, for their machine 
for washing railway milk cans; price £38. Nalder and 
Nalder, Limited, Wantage, for their improved method of 
driving shakers and riddles in thrashing machines. George 
Hathaway, Chippenham, for his double oscillating churn ; 

rice £3. It churns up to four gallons, and produces 

utter by concussion, and not by friction, Messrs. Nalder 
and Nalder drive shakers, jogboard and ridddles, and 
sieves, by means of one crank, which reduces the number 
of bearings to a remarkable extent. We shall describe it 
in another impression. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


ELECTRICAL ACCUMULATORS, 


S1r,—I have only just received my copy of THE ENGINEER, but 
I hope my reply to Mr. Howard’s letter will be in time for your 
next issue. He will find, on referring in to my articles—say 
Art, IV.—that I am careful to say that ¢ is the maximum EMF, 
namely, that which is active in opposing the charging of the cells, 
but that if the cells are allowed to stand for any time, however 
short, their E M F will have fallen off. It is the maximum EMF 
that we are concerned with in charging, and I repeat that this is 
very nearly indeed 2} volts for a Faure cell. Iam not prepared to 
deny that it is not still higher for an unformed Planté or for a full 
Faure—in fact, I may say that it is nearer three in certain cases. 
Ihave not said anything about the EMF of the discharge yet, 
which I presume Mr. Howard is referring to. 

I may take this opportunity of noting that there is an error at 
the very end of Art. IV., where 100 is misprinted for 1000. 

OLIVER J. LODGE. 
University College, Liverpool, July 11th. 


GAS Vv, ELECTRIC LIGHTING, 
S1r,—Many hundreds of thousands of pounds have lately been 
invested in electric light companies fe ope the faith of statements 
made in the prospectus that the mode of lighting is as cheap, if 


not cheaper, than that by gas. As to public buildings, we are told 
that ‘‘the difference between the cost of gas and electricity, light 
for light, is largely in favour of electric light, as proved by the 
Brush are system at South Kensington—a saving ot £325 16s. 4d. 
having been effected during nine months as compared with the 
cost of gas.” Then, Sir William Thompson is stated to have 
‘‘had his house fitted with incandescent lamps from cellar to attic, 
to the entire banishinent of gas, and the cost of internal wires 
for electric lamps is less than the cost of fittings in connection 
with gas art Lastly, we have the statement of Mr. William 
Crookes, F.R.S., and director of the Gulcher Electric Light Com- 
pany, that he has fitted up two rooms in his private house with 
electric lamps, and has effected a saving of £4 17s. 6d. per annum 
as compared with gas-lights. 

No wonder, then, that one of my clients—a public Board— 
deemed it its duty to ascertain the cost of lighting by electricity 
one of the large institutions under its control. It instructed me 
to obtain estimates, and accordingly I applied to three of the most 
important electric light companies for specifications and tenders for 
lighting the building in question, merely stipulating that the work 
should be executed under the same general conditions as those 
employed in the contract for the supply of gas pipes and fittings. 

In the result three tenders were received for the execution of the 
works, amounting, respectively, to £5500, £4345, and £3143. 

It then became my duty to make an estimate of what would 
be the annual cost of lighting the building supposing one or the 
other of these tenders to be accepted, and | did so as follows, from 
one furnished me by one of the panies in question, though I 
thought it my duty to inform my client that I considered many of 
these items to be considerably under rated :— 


No. 1 | No, 2 No. 3 
£ d.| £s dj £ 
Interest on first outlay at 5°/,.. .. .. 275 0 0) 217 5 0 107 3 0 
Depreciation of plant and general repairs 550 0 " 434.10 0 314 6 0 
Coals, say 2 tons per day at 20s. per ton 
delivered .. .. .. 7380 0 0} 730 0 0 740 0 O 
Wages two engineers at £2 per week .. 208 0 0} 208 0 0 208 0 0 
Wages two stokers or attendants at 30s. 156 0 0/156 0 0 156 0 0 
Renewal of lamps after first year, not | 
including accidental breakage, but } 
assuminy the average life of a lamp to | 
be 1000 hours and that the average time | 
of lighting would be 5}hours daily .. 475 0 0) 475 0 0 475 0 0 


Total .. .. .. i. .. .. 2446 0 01227215 02092 9 0 


As I was anxious that my report should, as far as possible, be 
incapable of question, I sent a copy of each of these estimates to 
the respective companies, with a request that they would point out 
any errors they might conceive to exist, and in reply they sent me 
their revisals, which resulted in the following estimates for the 
annual expense, viz. :—£2304, £1905, and £2000, as against my own 
of £2446, £2272, and £2092 respectively. These reductions were 
made in various ways, some conceiving 4 per cent. for interest on 
outlay, and an average of 5 per cent. only for depreciation and 
repairs, to be a sufficient allowance. 

It now became necessary to calculate the corresponding cost of 
gas lighting. The total outlay for fitting up the building in ques- 
tion with gas pipes, burners, meters, and all other appliances had 
been £906. The annual cost of gas consumed, exclusive of that 
used in a cooking apparatus, was £738; but more than one manu- 
facturer has offered to supply regulators—there are none at pre- 
sent—and to guarantee a reduction in the consumption of 20 per 
cent., failing which no claim would be made for payment. More- 
over I have lately had the meters, from the records of which the 
above amount is computed, tested by a Government official, and he 
reports as to three out of four of them that they register 3 and 4 
per cent. more than the actual consumption. But neglecting 
these important considerations, and assuming the consumption to 
continue now as in the past, we find the annual cost of the gas 
lighting to be as follows :— 


BB 

Interest as before on first outlay, (£906) at 5°), .. .. 45 6 O 
Depreciation of plant and general repairs as before 

Annual cost of gas actually used in the past... .. .. 738 0 0 


Now observe how the matter would stand supposing that the 
lowest tender, No. 3-—-£3143—for the electric lighting appliances 
were accepted, and that in the execution of the works no extra 
expenses were found to be necessary; assume also that the cor- 
responding estimate, £2000, made by the company itself for the 
annual cost of lighting to be the right one, and we have :— 


Gas lighting. Electric lighting. 


£ 
Cost of allapliances .. .. .. .. 06 3143 
Annual cost of lighting.. .. .. .. 874 2000 


These estimates ignore the fact that even though the electric 
light were adopted, it would still be necessary to retain and use the 
present gas fittings, because the majority of the rooms and cor- 
ridors of the institution in question from the nature of their use 
require to be lighted with a subdued light during the whole of the 
night. It would clearly not be fair to calculate that the electric 
light machinery would be working all the time to supply this com- 
paratively small demand. Neither does it take into consideration 
the very important fact that the gas-burners give greatly increased 
warmth to the rooms in which they are placed, and that, there 
fore, in the absence of these appliances a much larger consump- 
tion of coals for heating purposes would necessarily result. 


This inquiry was entered into by me without the slightest 
prejudice in favour of either system, and in entire ignorance of 
their relative monetary values, but the information I have 
gathered during the course of my investigation results in a 
strong conviction that if the statements before referred to as to 
the economy of electric lighting in private houses were submitted to 
similar impartial tests they would be shown to be fallacious. 
Further I have no hesitation in saying that if only a tithe of the 
scientific labour now devoted to the improvement of electric light- 
ing apparatus were expended upon discovering methods for im- 
proving the construction of gas lamps in closed rooms, the 
superiority of gas as a lighting agent in such situations would soon 
be shown to be paramount. Ido not hazard an opinion as to the 
relative advantages of the two systems when employed to light 
railway stations or other such-like open spaces, 

Mr. Crookes says that with the use of gas ‘“‘the ceilings get 
blackened, the curtains are soiled with soot and smoke, the 
decorative paintwork is destroyed, the gilding tarnished, the 
bindings of the books rotted, and the air of the room is not 
cool and fresh, but vitiated by the hot fumes from burnt or 
semi-burnt gas;” but surely he must be aware that these ills do 
not attain where proper apparatus, such as Rickett’s ventilating 
gas globe lights, Siemens’ regenerative gas burners, or the ordinary 
sunlights are employed for lighting up rooms. These appliances 
when in use carry off into the outer air not only the [ok arr of 
combustion, but they also act as powerful ventilators by drawing 
away foul air from the upper parts of the rooms in which they are 

laced—air which would stagnate were these lamps to be replaced 
electric lights, and it is therefore to the improvement of this 
class of apparatus, so as to moderate their present prices, that I 
would, as a corollary to my investigation, commend the attention 
of our scientists and mechanicians. 
H. Saxon SNELL, F.R.LB.A, 
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GILLETT’S COMPOUND TANDEM ENGINE. 


MESSRS. SPENCER AND GILLETT, MELKSHAM, WILTS, ENGINEERS 


WE illustrate above a modification of the well-known 
tandem horizontal engine, with certain improvements, which 
have been patented by Mr. John Gillett, of Melksham. The 
advantages claimed for this engine are :—(1) It is considerably 
shorter, and consequently stronger, with the same section of 
piston rod than other similar engines. (2) Special facility is 
given for examination or repairs to pistons, &c. (3) The glands 
between the cylinders and condenser are tightened simultaneously 
by one screw operating on two keys, and are consequently at all 
times parallel with the piston rods. 

The detail views show the method by which examina- 
tion is effected. A short circular distance piece ts the two 
cylinders, being cast in one with the adjacent covers, and contain- 
ing the stuffing-boxes and glands above referred to. The low- 
pressure cylinder and condenser are connected in the same way 
and secured to a cast iron bed-plate with bolts, the heads of 
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which run in planed grooves in it, and they are each provided 
with a spur pinion, which gears into a rack into the said bed- 
plate. Thus when the nuts of either cover are taken off and the 
sliding bolts slackened, the low-pressure cylinder or condenser, 
or both, can be racked back to any desired distance, and the 
pistons withdrawn. It thus becomes possible to attach a con- 
denser on this plan to a horizontal engine in a confined place 
where there would not be length for one in the ordinary way. 
The two cylinders and the condenser, after being bored and 
fitted with their respective distance pieces, are planed at one 
setting. The base of the high-pressure cylinder is bolted to the 
crank end of the bed-plate, and its end bolted to the crank girder 
in the usual way. The cross A and screw are used for tighten- 
ing the glands by wedges. 

_ The disposition of the material relative to the strains, which 
is seen in this design, and the possibility of keeping this favourite 
class of engine within reasonable limits of length, must commend 


it to steam users, and the orders the makers have already 
received for them show that their efforts are appreciated. The 
engine from which our illustration is taken was erected in April, 


TRANSVERSE SECTION THROUCH A.B. 

1881, by Messrs. Spencer and Gillett, in Mr. Tucker’s cloth mills, 

he and is designed to indicate 150-horse power when fully 
ied. 


THE SOCIETY OF ENGINEERS. 


VISIT TO CHATHAM DOCKYARD. 

On Wednesday, July 5th, about one hundred and forty 
members of the Society of Engineers and their friends paid a 
visit to the Chatham Dockyard and the new extension works 
now rapidly approaching completion. Upon the last occasion of a 
visit to these works the Society proceeded to Chatham by rail, as it 
was then considered advisable to spend as long a time as possible 
in the dockyard to inspect the extension work while open in 
course of construction ; but the works now being sufficiently 
advanced to let the water in at any time, it was not so n 
to make such a long visit, and the company availed themselves 
of the inviting season of the year to make the journey to and 
fro by water, leaving London Bridge by the ss. Duke of 
Edinburgh at 9.30, and arriving at Chatham at 3 o'clock, 
luncheon being served on board by the way. 

Landing at a pier adjoining No. 2 Slip, they were met by Mr. 
Edwin Bernays, the superintending civil engineer of the 
dockyard, under whose able guidance the company were, at the 
request of Admiral-Superintendent Watson, conducted through 
the works. To save time in travelling from one object of 
interest to another, the company were conveyed by open cars 
drawn by a locomotive over ground which would otherwise have 
caused much loss of time in walking. Mr. Bernays, Mr. Penny, 
the master shipwright, Mr. Newton, and others, explained what 
was to be seen. So extensive is the dockyard, that although 
many additional hands were employed, it appeared to those most 
familiar with our crowded workshops as if very few were 


engaged when we hear so much of warlike preparation. Several 


typical ships under various slip roofs were inspected in course of ' 24 


construction and repair, some intended for offensive and some for 

defensive operations. The Warspite, an armoured cruiser barbette 

ship, 315ft. long, 61ft. wide, 23ft. 10in. deep, carrying four 18-ton 
| guns, and six 6in. rifled breech-loaders, the indicated horse- 
| power being 8000, and the displacement 7390 tons. The Calypso, 
la single screw steel corvette of ten guns, which was commenced 
| building September Ist, 1881, the principal dimensions bei 
| length between perpendiculars, 235ft.; extreme breadth, 44ft. 6in.; 
| draught of water forward, 17ft. 5in., and aft, 19ft. llin.; dis- 
placement, 2765 tons, and indicated horse-power of engines, 
3000. The. Polyphemus, which carries no shot guns but five 
torpedo guns, four broadside and one at the bow, and which was 
fully described in our account of the previous visit of the 
Society to these works in our issue dated Sept. 24th, 1880—vol. 
50, p. 225. The Rodney, of ten guns, a double screw armour-plated 
ship, the principal dimensions being 325ft. length between per- 
pendiculars, 68ft. extreme breadth, 25ft. 24in. depth in hold, 
having a displacement of 9150 tons and an indicated horse-power 
of 7000 tons, and was commenced building February 6th, 1882. 
The sister ships, Ajax and Agamemnon, were also inspected, and 
the steel-faced iron on the turrets, as well as the iron-faced sides, 
were much commented on. The Agamemnon is in a more fin- 
ished condition than the Ajax. The Conqueror, a turret ship, of 
270ft. length, 58ft. breadth, and 6200 tons displacement, was 
also viewed, and the company passed over the Indian troop ship 
Jumna now under refitment. The machinery shops, the house 
containing two centrifugal pumps made by Messrs. Rennie for 
pumping the water out of the lock, the dock-gates and caissons, 
and the concrete work of the new dock walls, all were examined 
by the party. Great credit is due to Mr. Bernays for his suc- 
cessful concrete work. He has no objection to machinery mixing 
or throwing concrete from a height, but considers that no 
ramming in a trench is so good as men with boots. The great 
secret in concrete mixture is to have plenty of water. The 
backing of the dock walls consists of concrete in the proportion 
of 12 to 1 faced with concrete 6 to 1. Some of the walls are 
over 60ft. high, and the docks will be capable of accommodating 
any vessel likely to be built, while the connection with railway 
communication will render them of special value. 

Leaving Chatham at about half-past five, the company 
returned by water after a vote of thanks had mn pro- 
posed by the president to the Lords of the Admiralty, Mr. 
Bernays, and others, who, by their attendance and courtesy, had 
tended to make the visit to these works both instructive and 
pleasing. Dinner was served on deck during the return journey, 
and the boat stopped at Gravesend and Blackwall piers for the 
convenience of those who wished to land there. 

Among those present were Mr. Jabez Church, president ; 
Messrs. Baldwin Latham and R. P. Spice, past presidente ; 
Messrs. Rigg, Gandon, Barridge, Catler, and Walmisley, members 
of Council ; Mr. Alfred Williams, hono secretary and trea- 
surer; Mr. Bartholomew Reed, recretary Mears R. Meyer, J 
Glaishier, R. W. Peregrine Birch, R. eld, H. Adams, and 
others. 


SMALLEST LOCOMOTIVE IN THE WORLD.—Henry Case, of James- 
town, has constructed a perfect locomotive that is the smallest of 
any in the world. He spent the best part of eight years in its 
construction. Following is a description of the miniature engine : 
—The engine measures in length, 84in.; with tender 12in,; its 
mah, 3hin.; gauge, lgin.; length of boiler, 4gin.; diameter of 
boiler, 14in.; fire-box, pe. square, lin. deep, with heating surface 

l round ; diameter of drivers, lgin.; diameter of truck wheels, 
4in.; stroke of piston, 4in.; diameter of cylinder, stroke of 
valve, ,in.; excentric, in. in diameter; length of links, 4in.; 
width of links, 4in.; link blocks, /,in. square ; length of main an 
ae rods, ljin.; put together with straps, gibs, keys, set-screws, 

its and half boxes, with oil cups. Whistle, fin. in diameter ; 
steam gauge, jin. in diameter; diameter of gong, jin.; glass 
water gauge in cab; lamp in cab burns one hour ; heater pipesand 
blower pipes, in diameter ; head-light, ,;in. 
20 minutes; safety and pop valves in dome. 
one drop of water per stroke. is engine has 585 
its parts together. It weighs 14 pounds; with tender, 2 pounds 
ounces,—Rochester (NV. Y.) Democrat and Chronicle, 
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THE 


“DUNCAN” 


| FRICTION | 


ROCK DRILL. 


SSS 


SSS 


TuIs machine is being newly introduced into this country by 
Mr. J. D. Whidden, of 110, Belgrave-road, Birmingham, but 
which has been at work in the United States for upwards of two 

ears, In the very many percussive rock-boring machines which 
ve been invented and introduced with more or less success in 
working, the original principle of a reciprocating piston, armed 
at its forward end with a clamp to hold a steel drill-bit, and 
provided with an arrangement for mechanically rotating the 
piston and bit for a portion of a circle during each stroke, has 
not been departed from, having been found the exact counter- 
part of the motions performed in boring by hand. 

In the Duncan drill this principle has been retained, but the 
piston is made heavy, gaining advantage at each blow from its 
increased momentum, while the same means result in economy 
of steam or air, as it is not necessary to keep full pressure on to 
the end of the stroke. The consumption of steam by the 3in. 
Duncan is, we are informed, 42 cubic inches per reciprocation. 
The feed-motion is complete and sensitive. The piston rod in 
its forward blow against the rock may, if the rock be cut or 
removed, strike against a split collar of steel, which is also an 
internal spring, bearing against the interior of the outer cylinder 
and driving it forward, carrying with it the whole interior cylinder 
in which the piston is reciprocating. This blow is not productive 
of wear and tear, as the pressure of live steam is against the 
collar on the other side, and the blow is taken up by the elastic 
cushion thus formed. The feed motion is thus sensitive and 
adjustable from the shortest possible stroke to 2in. at one stroke, 
if the rock were removed or cut to that depth. Asa means 
by which, when the débris from the hole clogs the drill-bit, 
as is so often the case in soft materials, the bit can be expediti- 
ously withdrawn from the hole, dragging the débris with it, a 
simple opening is provided with a little valve at the back end of 
the drill casing 1. When this valve is opened the piston, bit, 
and interior cylinder 7 alike are powerfully dragged backward 
from the hole to the point they occupied before commencing the 

‘oration of the rock. At each successive feed forward of the 
interior cylinder 7 a vacuum would be formed in the rear of it, 
but that a little steam is permitted to leak between the inner 
and outer casings 7 and 1, and fill the space as it gradually 
increases ; but on the opening of the little valve 4 at the rear 
end of the outer case 1 the steam so collected is allowed to 
escape into the atmosphere, and the live steam at the bottom end 
pushes the whole interior cylinder back till stopped by the 
cushion against the top head 2. 

There is thus in this drill an entirely new feature, namely, the 
drawback motion doing with facility what in most other machines 
can only be done by stopping the steam supply, unscrew- 
ing a checknut, and slowly winding back the machine by 
the feed-screw, and then screwing it in again—an operation of 
several minutes. After thus being drawn back the drill again 
advances automatically to the rock in a succession of quick 
jumps requiring no attention, and going the full extent allowed 
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by the feed collar at each stroke—probably 2in. at a blow—so 
that in a few seconds it is again on the rock, when it again com- 
mences its work. 

The absence of outside gear in the Duncan drill is of much 
importance. In appearance the drill is a simple wrought iron 
tube, closed at one end by an internal cap, and at the other by 
an external or projecting cap. Out of the front end protrudes 
the piston rod, with clamp for the drill bit, and a single hole in 
the side is tapped for the steam supply pipe. A little handle on 
the top opens the drawback valve, and it closes automatically 
with a spring. Being without exposed tappets, ratchet wheels, 
pawls, glands, spindles, nuts, and feed screws, and with a smooth 
round wrought iron skin, the machine ought to be free from 
breakage. There are no delicate parts, and dirt cannot get inside, 
so that the wear is reduced to that which is inseparable from the 
working of the piston to and fro in its cylinder. 

The weight of the 3in. machine is 127 lb., with its body clamp 
to hold it in position, while of this the piston is 52 1b. The cost 
of manufacture of such an apparatus is determined chiefly by 
(1) the number of parts, (2) amount of work of each part, (3) 
description of labour required, (4) number of special tools 
required. The parts number twenty-three altogether. These 
are of simple description ; the outside cover is a piece of wrought 
iron pipe bored out and cleaned outside. The patterns needed 
are seven in number, and no core-boxes are required. With the 
exception of milling out the rifle grooves on the exhaust pin 12, 
the whole of the work is done in the lathe, and no special tools 
are necessary but some “arbors” and a boring bar to expedite 
work in the lathe. It will be noticed that all movements are by 
power, none by hand, and that the drill is easily taken to pieces 
and cleaned. Thirty inches can be drilled at one setting up, if 
the drill wears so long, and owing to its smooth exterior it can 
be worked nearer floor or wall than any other quarrying or 
mining machine. 

The tripod used is one in which the machine is mounted wholly 
on one leg of the tripod, and that leg is fitted to carry a large 
proportion of the portable weights, which are arranged to be 
placed where they may be of most effective use, in line with the 
movement of the piston and drill-bit and firmly retained there. 
Around this one leg the machine can be revolved, and also slide 
up and down, covering a space of 2ft. diameter, on either a hori- 
zontal or vertical surface, whereby two or more holes can be 
bored at one “setting up” of the tripod in sinking or tunnelling. 
If placed in a line with this leg, sliding the machine up or down 
adds to the length of feed for the drill-bits as if it had a feed- 
screw or longer piston-rod, while sliding it through the pivot- 
clamp also adds to the feed. 


THE LATE Mr. JoHN BonNELL.—We regret to have to record the 
death of Mr. John Bonnell, for many years the leading engineer 
and ieee successful engines and thrashing machines for 
Messrs, and fons; Grantham; 
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COMPOUND CONDENSING ENGINE. 


Tue engine illustrated on page 28 and exhibited at Read- 
ing, has been designed with a view to compactness and 
at the same time the easy removal of its various parts for 
examination, as well as the development of the highest economy 
in fuel consumption to be attained by the system of com- 
pounding. The cylinders are placed one behind the other, the 
high-pressure cylinder being nearest the crank shaft. They are 
placed as closely together as is consistent with room to pack the 
glands. The condenser, instead of being placed behind the low- 
pressure cylinder or under the engine, is sunk a short distance below 
ground line at the fly-wheel end of engine clear of the engine 
foundation, and occupying the waste space which the overhang— 
projection—of the fly-wheel past the end of the bed-plate 
necessitates. The front cover of the low-pressure cylinder is made 
in halves so that it may be removed, and the back cover of the 
high-pressure cylinder and the high-pressure piston can be passed 
out through the large cylinder. The condenser has an ample 
capacity, and the air-pump, which is single-acting, is driven by 
means of a connecting-rod carried by a strong return crank from 
the main disc. The steam ports to the cylinders are kept very 
short, and this is accomplished by placing the expansion or outer 
valve excentric close up to the main shaft bearing and carrying 
the connection straight through to the valve. The exhaust valve 
excentric is outside that working the expansion valves, and its rod 
is connected to a pin on one side of a hollow wrought iron sleeve 
carried in double guides. On the opposite side of this sleeve 
another pin connects to the exhaust valve rod, so transferring 
the motion of the exhaust excentric from the centre line of the 
latter to that of the valve rod, which is situated much nearer 
the centre of the cylinders. The expansion valve rod is guided 
by passing through the before-mentioned sleeve, the ends of 
which are bushed with gun-metal. The governors are of the 
Porter type, and determine the partial revolution of the cylin- 
drical expansion slide valve, having ports shaped so as to alter 
automatically the point of cut-off. Variable expansion is applied 
only to the high-pressure cylinder, the low-pressure cylinder 
being provided with a fixed cut-off slide. The bearing surfaces 
throughout are very ample, securing smoothness of working and 
absence of undue wear under high-pressure and quick piston 
speed. The engine is altogether of massive construction ; the 
centres of the cylinders and main bearing are kept low to secure 
rigidity, and the various parts are strongly and well-proportioned, 
points which, combined with good workmanship and neat finish, 
make it in every respect worthy to be considered a high-class 
engine of the best modern construction. 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS.—At the 
Criterion on Thursday, the 29th June, the Association of Municipal 
and Sanitary Engineers held their annual dinner, which was 
attended by a ~ number of the leading municipal and sanitary 
engineers of the 
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THE ART AND INDUSTRIAL ENHIBITION 
AT BRADFORD. 
No. II. 

Since our last notice of the machinery section of the Bradford 
Exhibition, considerable progress has been made in arranging 
the various objects to be shown in the annexe. This part of the 
building has caused much of the delay in completion previously 
alluded to, and even at the present advanced stage of proceedings 
several of the exhibits are yet in an unfinished state. The Ex- 
hibition, however, taken as a whole, is assuming formidable 
proportions, and public interest, which during the first fortnight 
after the opening began to flag rapidly, has now taken a favour- 
able turn, and the number of visitors is daily on the increase. 
Some of the exhibitors have been at considerable pains and 
expense in order to make effective displays of their goods, and 
in the machinery section this remark is especially true. There 
. are many novelties and recent inventions shown at Bradford 
which are worthy of exhaustive treatment from a technical point 
of view, evincing in several instances a marked progress in the 
development of science as applied to the mechanical industries. 

In a corner of the lean-to annexe is shown a wool-washing 
machine acting on an entirely new principle. With a view of 
making clear the advantages in the new method patented by the 
inventors, Messrs. J. and W. McNaught, of Rochdale, it is 
necessary to glance briefly at the machines hitherto in use. It 
will have been noticed that in the latter contrivances the rakes 
employed to operate the wool while it is going through the 
liquor in the trough of the machine work on the principle of 
reciprocating motion, and have a tendency to twirl the wool 
backwards and forwards in the liquid in such a manner that 
the latter is swirled into eddies and currents that cross and 
felt the fibres, so that when the wool reaches the squeezing 
rollers its condition is so matted that openness of fibre, 
which is a great desideratum, becomes considerably inter- 
fered with, and there is consequently a certain percentage 
of wasted material, which, under a better system, would 
not oceur. The object required, then, is to pass the wool 
through the liquid in such a manner as to avoid the crossing 
and matting of the fibres, while at the same time effectu- 
ally cleansing it from all earthy and other matters foreign to the 
substance itself. This end is to be achieved only by such a 
method as will allow the liquid in the trough to flow continu- 
ously in one direction, without backlash or cross-current. Messrs. 
McNaught’s plan has accomplished this result. The old rakes 
are dispensed with. After the wool is fed into the machine at 
the feed-lattice, it is immersed under a perforated plate, which 
presses down the material into the trough. Any air going with 
the wool as it enters the liquid escapes through the immerser 
plate, and such escape may be noticed, as the air rises to the sur- 
face of the liquor, and bubbles through the immerser plate. 
The wool being now duly immersed, it is carried along the 
trough, not according to the old system previously alluded to, 
namely, by reciprocating rakes which move at a considerable 
velocity, entering the water at an angle, and leaving it at an angle, 
and finally knocking the wool about until it assumes crossed, 
twisted, and felted laps, but by a series of prongs fixed in regular 
order to a frame, which enter the liquor in a straight vertical 
line, move forward, lift vertically, and return horizontally over 
the liquor, to recommence a like cycle of movements. 

The motion while the wool is being propelled is steady and 
slow, while on its return over the liquor the frame moves quickly. 
The frame bearing the prongs is worked by a crank driven by 
eccentric wheels. Forward and backward motions being thus 
explained, the vertical motion required in lifting the prongs out 
of the liquid is obtained by a cam on the crank shaft, chains 
being employed to suspend the frame, and lift it and drop it at 
the proper moment. The machine, as seen in motion, operates 
the wool in a manner which guarantees openness of fibre and 
freedom from the cotting action noticed in the old machines. 
Wool of the shortest and finest descriptions is operated, so as to 
insure a minimum of loss in waste, and at the same time allow the 
largest possible percentage of top to be obtained from a given 
quantity of material. 

The frame which propels the wool is jointed at the delivery 
end, which allows the wool to be delivered over the end of the 
trough, at the level of the liquor, directly to the squeezers. The 
material then goes forward through the squeezing rollers, and on 
its delivery therefrom shows considerable advantages over wool 
operated on according to the old method in the way of openness of 
fibre. On examination the wool coming off McNaught’s machine 
is found to hang in locks, just as one might suppose it had come 
off the sheep's back. The direct delivery.to the squeezers is 
obtained by their being placed close to the end of the trough, 
the bottom roller being below the level of the liquor in the 
trough. This roller does not, however, work in the liquor. 
At the side of the machine is an elevator consisting of a simple 
arrangement of revolving buckets, which lift the liquor which 
has been pressed out of the wool by the squeezing rollers back 
again into the trough. A balance apparatus facilitates easy and 
light working, and by overbalancing the counterpoise in this 
latter arrangement the frame can be lifted entirely out of the 
liquor, and the trongh may be readily cleansed. As in the case 
of every useful invention made on the simplest principles, and on 
lines of discovery most natural of adoption, one is apt to ask 
why this new method has never been thought of or carried out 
before. There is no question that the step is one in the right 
direction, as an examination of the machine at the Bradford 
Exhibition will show. 

Messrs. Thwaites and Carbutt make an excellent display of 
steam hammers. They also exhibit Mr. G. W. Tomlinson’s 
patent damping machine. This machine is rapidly becoming a 
necessary adjunct to a finishing plant, and is generally made 
7ft. 2in. wide, but may be varied. It will damp from 15 to 20 
ends of cloth per hour, and can be regulated to throw from 
3 Ib. to 6 lb. of water on each piece. The lower pipe is charged 
with water from the cistern, and a blast of air from the hori- 
zontal nozzle, blowing over the top of the vertical one, causes a 
vacuum. The water rises in consequence, and is blown on to the 
piece in the form of spray. The vertical nozzles are supplied 
with taps, allowing broads or narrows to be treated on the 
same machine. The goods operated upon by these machines 
are very much improved by this process, They are firmer, yet 
feel soft to the hand, and present more of the appearance of 
goods damped by London clothworkers. This firm are now 
making specially powerful blowers in twenty different sizes, cap- 
able of delivering from 600 up to 200,000 cubic feet of blast per 
minute, and for which they ‘have invented the direct-acting 
duplex engine. One of these—a No. 1—is now running at the 
Exhibition. This one, running at a maximum speed of 400 
revolutions per minute, will melt one ton of metal per hour, 
or supply a powerful blast to ten smiths’ fires. The 
volume of blast delivered by this small machine is 1300 
cubic feet per minute. There is also a smaller size of 
blower and engine on view—the No. 2a. This machine will melt 
4a ton of metal per hour, or supply blast for four smiths’ fires, 
and gives 600 cubic feet of blast per minute. This invention 


obviates the necessity for driving belts. The gearing is pro- 
tected by cast iron boxes fitted on the ends of the blower, and 
upon these boxes end plates are titted which have extra bearings. 
These engines are substantially made, the shafts and pins being 
of steel, and a special hard mixture of phosphor bronze being 
used for the bearings, whilst the principal bearings on the engine 
standard have adjustable brasses, and under each brass there is 
an adjustable screw to take up the wear. If at any time it 
should be necessary to set up the shafts a little, the makers send 
out with the engine a gauge which indicates the exact height the 
centre of the shaft should be from a planed piece on the blower 
bed. 


DEATH OF MR. STEWART. 

THE announcement of the death during the past week of Mr. 
C. P. Stewart, who for the last thirty years has been the principal 
member of Messrs. Sharp, Stewart, and Co., one of the best- 
known and oldest-established engineering works in Manchester, 
has come unexpectedly, and has been received with general 
regret. The firm with which Mr. Stewart was connected dates 
back more than half a century, and its early history was asso- 
ciated with Mr. Richard Roberts, well known, not only for his 
invention of the self-acting mule, but eminent in his day for the 
production of many ingenious self-acting tools, some of which 
are even now in use, and under the style of Sharp, Roberts, and 
Co., was one of the pioneers of the important engineering 
industry which has since sprung up in the district. The firm 
was established about the year 1822 by Mr. T. Sharp, an iron mer- 
chant, and Mr. Richard Roberts, who, at what were then known 
as the Faulkner-street Works, carried on business of machi- 
nists. Subsequently the building of locomotives was introduced, 
and the present works, known as the Atlas Works, were erected. 
This was followed by a division of the concern in 1843, when 
Mr. Roberts, taking into partnership Messrs. Fothergill and 
Dobinson, carried on the machine-making trade at the old place, 
and the locomotive building was carried on at the new works 
under the style of Sharp Bros. and Co. About the year 1852 
Mr. Stewart was admitted a partner, when the style of the firm 
became Sharp, Stewart, and Co., by which it has since been 
known. A few years later, by the retirement of the brothers 
Sharp, the concern came into the hands of Mr. Stewart and Mr. 
John Robinson—who had previously been associated with the 
firm—and in 1864 was formed into a limited company with Mr. 
Stewart as chairman, which position he held until his death. 
Messrs. Sharp, Stewart, and Co., who usually employ about 1200 to 
1300 hands at their Atlas Works, are known chiefly as builders 
of locomotives, and their principal work has been in connection 
with the carrying out of important contracts in this branch of 
trade, with the gradual development of which, and the improve- 
ment in the construction of locomotives, Mr. Stewart has been 
prominently identified. The deceased gentlemen was also mainly 
instrumental in introducing to the steam users of this country 
the Giffard injector, the advantages of which so struck him 
whilst travelling abroad that he made arrangements for bringing 
the injector over to England, where, as is already known, it was 
speedily so largely adopted as to fully justify Mr. Stewart’s con- 
clusions as to the value of the discovery. The early years of 
Mr. Stewart's life were, we believe, spent in London as an 
apprentice with a metropolitan firm of engineers, and his death, 
at the age of ftifty-nine, took place on Friday last at his Berkshire 
residence, Lilwood Park, Sunninghill. 


BRENNAN’S TORPEDO. 


Ir was hardly from the far Antipodes that the announcement of 
the invention of a new fish torpedo of any practical value was to 
be expected, but this latest offspring of Australian destructive 
ingenuity promises to be a distinct success. It had been in process 
of manufacture and improvement for some considerable time at 
Melbourne, partly under the auspices and with the assistance of 
the Victorian Government, and had received the warm approval of 
all the military and scientific authorities of the Colony, when 
Admiral Wilson, then Commodore in the Australian waters, ordered 
a committee of four naval officers to examine the torpedo and report 
onits merits. This report was eminently favourable, although, as no 
opportunity could begiven of seeing the torpedo actually at work, it 
could not be considered exhaustive. The results previously obtained, 
however, were most remarkable, and, combined with what the com- 
mittee was able to see of the principle and construction of the weapon, 
abundantly justified the recommendation that a series of trials by 
experts in England should be undertaken. Theinvention has been 
patented in England and the Colonies, but it was not considered 
politic to exhibit it at the late Melbourne Exhibition, pending the 
negotiations with the British Government. It is difficult to con- 
vey a clear idea of such a machine as a locomotive torpedo to the 

eneral reader without the aid of sketches, but compared with the 

yhitehead, Fiume, or the Woolwich Royal Laboratory patterns, the 
Brennan is simplicity itself. Its motive power is not compressed 
air, neither is it contained in the body of the torpedo. To propel 
the weapon through the water at a speed of from 15 knots to 
20 knots an hour for 1000 yards, a separate engine, or at least a 
special connection with an existing one, is necessary. This engine 

rives two drums, about 3ft. in diameter, with a velocity at their 
peripheries of 100ft. per second. Their duty is to wind in two 
fine steel wires No. 18 gauge, of the same sort as that used in the 
deep sea sounding apparatus of Sir William Thomson. The 
rapid uncoiling of these wires from two small corresponding reels in 
the belly of the fish — to them, as may readily be conceived, 
an extremely high velocity. The reels are connected with the 
shafts of the two propellers which drive the torpedo through the 
water. The propellers work, as has long been known to be neces- 
sary to ensure straight running, in opposite directions and both in 
one line, the shaft of one being hollow and containing the shaft of 
the other. Now, at first sight it would seem asif hauling a torpedo 
backward by two wires was a sufficiently curious way of speeding 
it ‘* full speed a-head,” but it is found in practice that the amount 
of “drag” is so small, as compared with the power utilised in 
spinning the reels that give motion to the propellers, that it may 
be left out of calculation altogether. Of course it is at once seen 
that this method of propulsion does away with the necessity for 
air-compressing engines and reservoirs pressed to 15001b. on the 
square inch, which, however carefully constructed, must always 
involve a certain element of danger, however small. Neither are 
any delicate little engines, controlled and stopped by complicated, 
though —_— mechanism required. But these advantages, 
great as they may be, are as naught compared with the power 
by the user of the Brennan tangles to guide and govern 
its course and movements, 

A Whitehead, once launched, pursues its way at its own sweet 
will and pleasure, subject only to the skill and judgment with 
which its rudders and the rest of its machinery have been adjusted 
before starting; but a Brennan can be steered throughout its 
course with more accuracy than a steam pinnace. How this is 
accomplished is the very crown of the invention. What the 
mysterious “‘ balance chamber ”—that secret that has been so well 
kept, of which neither Lieutenant Sleeman’s nor Sir Thomas 
Brassey’s hints give any definite idea to the outsider—is to the 
Fiume and the R.L., that in its paramount importance is its steer- 
ing gear to the Brennan. This is a most ingenious contrivance, 


whereby the relative velocities of the two driving drums, and con- 
can be varied at any moment, 
der, which is marvellously sensitive, is 


sequently of the two 
The perpendicular rw 


reacted on by the screws, and in this way the torpedo may be made 
to follow as tortuous a path as a figure-skater. It is hardly neces- 
sary to point out that should the torpedo miss its object it can at 
once be recovered by means of the wires. This is not only 
a great advantage in actual warfare, but also saves an 
infinity of trouble in the happily much more’ common 
case of exercise for practice. The method adopted to ensure the 
torpedo keeping at a prescribed depth below the surface of the 
water contains the leading idea of the Whitehead, but we may rest 
assured that the Brennan of the future will be fitted with all the 
improvements due to the experience of Woolwich and Fiuine, In 
point of cost it compares favourably with a Whitehead of the same 
carrying capacity, and its mechanism can be taken to pieces and 
cleaned in twenty minutes. There is a clever arrangement, more- 
over, which prevents the rudders ever being put too hard over, but 
the means whereby this is effected can coup be explained here, 
Many experiments have been recently made at Woolwich, and 
more especially at Chatham, and there seems little doubt, as far 
as can be seen at present, that the new torpedo will prove most 
valuable for the defence of harbours and creeks, even if the peculiar 
mode of propulsion should be found impracticable on board ship. 
It should have been mentioned that the course the torpedo is 
taking is indicated to the operator at the steering-gear by a slight 
steel telescopic mast carrying a pennon, which, when not in use, is 
folded along the back of the fish.—Standard. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE Council of the Institution of Civil Engineers have awarded 
the following Premiums for the session 1881-82. 


For Papers READ AT THE ORDINARY MEETINGS. 


1. A Watt Medal and a Telford Premium to Dugald Clerk, for 
his Paper on “ The Theory of the Gas Engine.” 

2. A Watt Medal nf a Telford Premium to Joseph James 
Coleman, for his Paper on ‘‘ Air-Refrigerating Machinery and its 
Applications.” 

3. A George Stephenson Medal and a Telford Premium to 
Thomas Fletcher Harvey, Assoc. M. Inst. C.E., for his Paper on 
** Coal-Washing.” 

4. A Watt Medal and a Telford Premium to William Proctor 
Baker, for his Paper ‘‘ On the Various Systems of Grinding Wheat, 
and on the Machines used in Corn Mills.” 

5. A Telford Premium to William He’ Wheeler,* M. Inst. 
C.E., for his Paper on ‘‘The Conservancy of Rivers; the Eastern 
Midland District of England.” 

6. A Telford Premium to Leveson Francis Vernon-Harcourt,t+ 
M.A., M. Inst. C.E., for his Paper on ‘‘ Harbours and Estuaries on 
Sandy Coasts.” 

7. A Telford Premium to Ewing Matheson, M. Inst. C.E., for 
his Paper on “ Steel for Structures.” 

8. The Manby Premium to Henry Joseph Butter, M. Inst. C.E., 
for his Paper on ‘‘ Forces and Strains of Recoil considered with 
Reference to the Elastic Field Gun-Carriage.” 


For Papers PRINTED IN THE PROCEEDINGS WITHOUT BEING 
DIscusseD. 

1. A Watt Medal and a Telford Premium to John George Mair, 
M. Inst. C.E., for his Paper ‘‘On the Independent Testing of 
Steam Engines, and on the Role of the Heat Used.” 

2. A Telford Medal and a Telford Premium to James Mansergh, 
M. Inst. C.E., for his Paper on ‘‘The Lancaster Waterworks 
Extension.” 

3. A Telford Medal and a Telford Premium to Wilfrid Swan- 
wick Boult, Assoc. M. Inst. C.E., and a Telford Medal and a 
Telford Premium to John James Potts, Assoc. M. Inst. C.E., for 
their joint Paper on the ‘‘ Seacombe Ferry eg ae Works.” 

4. A Telford Premium to Charles Henry Moberly, M. Inst. C.E., 
for his ** Account of Some Tests of Rivetted Joints for Boiler 


5. A Telford Premium to Robert Harvey, Assoc. M. Inst. C.E., 
for his Paper on ‘‘ Plant for the Manufacture of Iodine.” 

6. A Telford Premium to James Barron, Assoc. M. Inst. C.E., 
for his Paper on ‘‘ Buckie Harbour.” 

7. A Telford Premium, to Patrick Walter Meik, M. Inst. C.E., 
for his Paper on ‘* The Bo'ness Harbour and Dock Works.” 

8. A Telford Premium to Harry Pasley Higginson, M. Inst. 
C.E., for his Paper on ‘‘ The Kawarau Suspension Bridge, N.Z.” 

The special thanks of the Council were voted to their colleagues, 
Dr. William Pole, F.R.S., and Mr. B. Baker, for their contribu- 
tions on ‘‘ Aérial Navigation,” and on ‘Steel for Tires and Axles.” 


For Papers READ AT THE SUPPLEMENTAL MEETINGS OF 
STUDENTS. 

1. The Miller Scholarship to Alan Brebner, jun. B.Sc., Stud. 
Inst. C.E., for his Paper on ‘‘Dioptric Apparatus in Lighthouses.” 

2. A Miller Prize to John Augustus Thompson, Stud. Inst. C.E., 
for his ‘‘ Description of a Composite Screw Tug Boat.” 

3. A Miller Prize to Albert Havelock Case, Stud. Inst. C.E., for 
his Paper on “‘ Cranes and Lifting Apparatus.” 

4. A Miller Prize to William Townshend Batten, Stud. Inst. 
C.E., for his Paper on ‘‘Modern Apparatus for the Manufacture 
and Purification of Coal Gas.” 

5. A Miller Prize to William Bashall, Stud. Inst. C.E., for his 
Paper on ‘ Laboratory Work; Iron and Steel in Compression, 
Hardened Iron in Tension and Deflection.” 

6. A Miller Prize to Richard Marion Parkinson, Stud. Inst, C.E., 
for his Paper on ‘‘The Swindon, Marlborough, and Andover 
Railway.” 

7. A Miller Prize to Louis Samuel, Stud. Inst. C.E., for his 
Paper on ‘‘ Excavating and Dredging Plant.” 

aN Miller Prize to Urban Hanlon Broughton, Stud. Inst. C.E., 
for his Paper on the ‘* Narrow-Gauge Railways of Ireland.” 

*,* Of the eight Students’ Papers, those by Mr. Brebner and Mr. 
Thompson, being 1 and 2 in the above list, are to be printed in 
vol. lxx. of the ‘* Minutes of Proceedings.” 


HicuH Sprep Tra STKAMERS.—The following appears under the 
heading ‘‘Random Notes” in the Straits Times :—‘‘ There has 
been a great deal of ‘ hi-falutin’ in your col of late respecting 
steamers going at prodigious rates, and the marvels they are to 
perform in the tea race. One of these ocean clippers went from 
this to Hongkong in five days and one hour, another in four da 
and half-an-hour, and another mysterious craft is to perform the 
same trip in three days, nineteen hours, fifty-nine minutes, and 
forty-five seconds! Now, what is the use of all this haste? Why 
this vast expenditure of coal and fuel? The Stirling Castle is 
reported to have burnt two thousand tons of coal between Suez 
and Singapore, or say from London to China five thousand tons. 
She will possibly burn six thousand tons going back. Among her 
crew are a hundred stokers, pokers, and engineers!! Will the tea 
speculators care to pay a high freight to get their merchandise to 
an early and generally bad market ? ho, then, is to pay the 

iper? To build a fast steamer and a coal glutton is not difficult, 

but it is expensive. The point to attain is the — quantity of 
speed with a minimum consumption of fuel. is is the true test 
of mechanical skill. A race-horse is a nice thing to have, but it is 
an expensive article in the long run, especially if it does not win ; 
and a steamer burning from 150 tons to 175 tons of coal a day, 
tearing throvgh the ocean, blow high, blow low, is likely to prove 
very serious with Jumbo! In these days, economy of fuel must be 
studied. Every day discoveries tending to that end are being 
made, and then what will the wonderful coal-devouring ‘Castles’ 
and ‘Glens’ do?” 

" Has previously received a Telford Premium. 

+ Has previously received the Manby Premium, 

t Has previously reeeived a Miller Prize, 
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RAILWAY MATTERS. 


THE Buenos Ayres Standard says :—‘‘ The magnificence of this 
year’s maize my be proving too much for our railways, This is 
the first year that the River Plate could boast of what may be 
termed a decent crop of maize, and it is estimated that the crop 
available for export will reach 200,000 tons, Ev steamer 
leaving port takes thousands of bags of this new staple, and to 
new European markets.” 

THE inhabitants of Maryport, Silloth, Allonby, and other towns 
have forwarded petitions to the North British Railway Company, 
asking it to construct a railway from Maryport to Silloth, on 
the coast, vid Allonby. A reply has been received that the directors 
will consider the proposal at their next general meeting. A Bill 
will be presented to Parliament next session by the promoters of 
+ = -Cumberland Railway Scheme, seeking powers to construct 
the line. 


In his report on the accident which occurred on the 17th May, 
between Bow signal-cabin and Coborn-road station, on the Great 
Eastern Railway, Major-General C, 8S. Hutchinson, says :—‘‘ The 
make-up of the train in this case was by no means a proper one, 
there having been nine vehicles with the only enilihie brake 
power in the vehicle next the engine. it was, no serious results 
ensued from the absence of brake power at the tail of the train, 
though it might well have been otherwise. Had the brake with 
which the vehicles of the train were fitted been in operation, and 
had there been—as there should have been—a guard in a rear 
brake compartment having the power of applying the brakes, the 
perilous journey of 700 yards, which was run by the last vehicle 
with its wheels oft the rails, might have been considerably 
reduced,” 

A TRAM-CAR axle has been recently patented by a Dane, the 
object of which is to allow the wheels to pass round sharp curves 
without grinding. For this purpose the axle is divided in the 
centre, the end of one half having a hollow, and that of the other 
a corresponding projection, somewhat similar to a ball-and-socket 
joint, the necessary stiffness being given to the axle bya tube which 
surrounds the axle and extends between the naves of the wheel, 
against which it bears by gun-metal collars, At the centre, between 
the tube and the axle, is a gun-metal bearing, in which the axle 
can revolve. The wheels act in such a manner that in running 
along a straight line the wheels and axle turn together, as in an 
ordinary pair of wheels, but on passing round a curve the axle 
slips round in its joint, so that the wheel on the inner radius of the 
curve is retarded and the outer wheel accelerated in proportion to 
the sharpness of the curve, greater th being obtained in 
the vehicle, and less wear and tear of the tire and rail. 


In concluding a report on a collision which occurred on the 18th 
April, at Paul’s-road junction, near Camden-road station, on the 
Midland Railway, where, as the 7.45 a.m. passenger train from 
Bedford to St. Pancras, where it was due at 9.35 a.m., was crossing 
St. Paul’s-road junction, the last vehicle was struck, and its front 
and middle wheels thrown off the rails, by the engine of the 
9.20 a.m. passenger train from Moorgate-street to Kentish Town, 
Major-General Hutchinson says :—‘‘ This collision had its origin in 
a very unusual cause, viz., in the driver and fireman of the 
9.20 a.m. down Metropolitan train having been tially blinded 
as they started from King’s Cross station by a fall of limewash on 
to the foot-plate of the engine from the floor of a building under 
construction just above the spot at which the down line enters the 
King’s Cross tunnel, It was a very careless act of the contractor 
erecting the buildings at King’s Cross to have allowed mortar to 
be mixed on an iron plate having holes in it, which holes allowed 
the limewash to fall on to the railway below.” 

On the 10th inst. the tramways constructed in Stanley-road by 
the Corporation of Bootle were inspected by Major-General 
Hutchinson, R.E., one of the inspectors of the Board of Trade, 
who was met at the boundary of the borough by the Mayor of 
Bootle, Mr. W. Poulsom, Mr. Alderman Leslie, the chairman of 
the General Purposes Committee; several other members of the 
council; Mr, T. D. Pierce, town clerk; and Mr. C. H. Beloe, C.E., 
the engineer of the tramways. The inspector made a careful 
examination of the route, walking over the road from the 
boundary of the borough to Marsh-lane, to which point the tram- 
ways are now completed, and returning in the car to the borough 
boundary. The tramways have been constructed on Mackison’s 
patent system, with steel rails, weighing 40 lb. per yard, laid on 
cast iron sleepers, weighing 103 lb. per yard, the whole resting ona 
bed of concrete Gin, thick, the entire width of Stanley-road having 
been repaved by the corporation, The whole of the work has been 
executed from the designs, and under the superintendence of Mr. 
Charles H. Beloe, M. Inst. C.E, , 

THE extent to which the manufacture of locomotives is now 
carried on in the United States may be gathered from the figures 
given below, which we take from Mr. Drummond’s report. There 
are now 15 locomotive works in the United States, with a capacity 
of from 8 to 50 engines per month. In 1881 they turned out in 
round numbers 2700 locomotives. Add to this 300 built by railway 
companies, and we have at least 3000 new engines constructed 
during the year, besides those rebuilt. At the commencement of 
last year there were, speaking roughly, 18,000 locomotives running 
on the {4,000 miles of railway in the Union, or an average of about 
one engine to every five miles. If, as is probable, the new railway 
construction this year reaches 10,000 miles, this average would call 
for 2000 new engines. The life of a locomotive is estimated by 
manufacturers to average from fifteen to twenty years, The latter 
figure is probably more nearly correct, as the improved condition of 
American railways has prolonged the existence of engines consider- 
ably. At this rate about 1000 new engines per year would be 
required to keep good the reduction by decay. Adding this to the 
2000 presumably required this year for the increased mileage, we 
find that about 3000 new engines will be demanded. The great 
Boston statistician, Mr. Atkinson, believes that in the next sixteen 
years there will be added 100,000 miles of rail. They deal in big 
figures over the water. 


A CIRCULAR, giving the following rules for shipping high-power 
explosives, has been issued by Mr. H. H. Courtright, pe 
freight agent of the Chicago and Alton Railroad :—‘‘ This company 
will receive for shipment the high explosives, as Atlas, Hercules, 
Giant, and Dittmar powder, in car-loads only when shipped under 
the following conditions ; First, shipment to be in strong boxes not 
too large to be readily handled one person; second, each 
pa to be plainly marked ‘explosive,’ ‘dangerous ;’ third, it 
is understood that these nitrate preparations are thoroughly 
absorbed in charcoal, saw-dust, magnesia, wood fibre, or other 
similar substance, and that no natural heat will cause them to 
-_— Should any packages show outward - ar of oily stain or 
other indications that absorption is not perfect, they will be 
refused in every instance ; fourth, any and all nitrates or other 
explosive preparations not in accordance with above specifications 
—excepting ordinary black powder—will in no case be received for 
shipment by this company ; fifth, these articles, which include 
‘mining cartridges,’ as well as every other form of explosive—not 
excluded from common black powder, will be 
rated at one and a-half first-class rate, in car-loads only, to all 
points; sixth, in no case must the cap used for exploding these 
powders be loaded in the same car with the explosives, and under 
no circumstances will cars be received if so loaded; seventh, ship- 
ments of these articles in less than car-loads will in no case be 
received ; neither will they be allowed to be mixed with other 
freight. Our laws provide heavy penalties, both to ship and 
common carriers, for a violation of these rules, and it is taba hoped 
that the common welfare of the people, if not this circular, will 
induce shippers and common carriers alike to know that such 
shipments are put up, marked, and forwarded only under their 
proper names and in accordance with these provisions, Shipments 
of common black powder may be shipped in any quantity if packed 
in good, substantial magazines er put up in iron kegs,” 


NOTES AND MEMORANDA. 

THE Eastern Telegraph Company to their 
cables on board their cable ship Chiltern, lying off Alexandria, on 
Monday, and by this ineans the bombardment was heard at Malta, 
about a thousand miles from the scene of action. 


THE fire department of Marshall, Michigan, has twenty-three 
tube wells ranging from 65ft. to 110ft. in depth. The piping is of 
wrought iron jin, thick and Gin. bore, Their average cost was 
325 dols., and they have been in use 12 years without any expense. 

THE Commission appointed by M. Ferry to report on the con- 
struction of the rotating dome for the large refractor of the Paris 
Observatory has held numerous meetings at the Conservatoire des 
Arts et Métiers, Coloncl Laussedat, director of the establishment, 
being in the chair. Only two projects have been reserved for final 
choice. M. Eiffel proposes to use a saline solution in a horizontal 
circular channel placed on the wall to diminish the weight of the 
rotary roof. 

THE preliminary surveys for the proposed reclamation of the 
Zuyder Vee have _ ae finished, and the work of building the walls 
will soon begin. A dike about 244 miles in length will be con- 
structed of sand and faced with clay, reaching 16ft. above the level 
of the sea, which will make it about 6}ft. above the highest tide. 
The thickness of the dike will be such as will enable it to resist the 
heaviest seas. Operations will begia at four different points, and 
the calculation is to have it completed in from seven to ten years, 
at a cost of 46,000,000 dols. 

Dr. Hertz has recently made experiments on the vapour-tension 
of mercury. The vapour-tension was measured at high tempera- 
tures, and values were obtained which likewise were smaller than 
Regnault’s, but greater than those found by Dr. Hagen. From his 
values, Dr. Hertz calculated a formula, according to which he 
produced a curve of the vapour tension of mercury with varying 
temperature ; its zero point being at absolute zero—‘273 deg. C.— 
For low temperatures, 0 deg. C., 10deg., and 20deg., the values he 
deduces from his formula are under those obtained experimentally 
by Dr. Hagen for the same temperatures. 


WE are glad to learn, says Nature, that owing to the exertions 
of Steel eben, magnetical observations will soon be resumed 
at the Paris Observatory, in subterranean chambers which have 
been excavated in the newly annexed grounds, These observations 
will be self-registering by photography, in conformity with the 
instruments established by M. Mascart at the Collége de France. 
Direct observations will be conducted with the old instruments 
which were used by Arago, which were famous for his prognostica- 
tions of Aurore, at a period when, the electric telegraph not having 
been invented, many days must ela before the arrival in Paris 
of news from the northern parts of Europe. 


AFTER a protracted microscopic study of coal, Prof. Reinsch has 
come to the conclusion that coal was not derived from land plants, 
but chiefly from microscopic forms of “‘a lower order of proto | 
He holds that plants of a higher order have pod ore | but a 
fraction of the mass of coal veins, however numerous they may 
have been in some instances. In a recent lecture, stating his 
conclusions, Prof. Reinsch referred to the fact that Dr. Muck, of 
Bochum, held that alge have mainly contributed to the formation 
of coal, and that marine plants were rarely found in coal because 
of their tendency to d , and that calcareous remains of 
molluscs ene on account of the rapid formation of carbonic 
acid during the process of carbonisation. 

AT a recent meeting of the Paris Academy of Sciences a paper 
was read:—‘‘ On the Reaction-current of the Electric Arc,” by MM. 
Jamin and Maneuvrier. With a Gramme machine and an arc 
between unequal carbons, or between some metal and carbon, there 
is a differential current by which a galva ter is affected 
largely when copper, zinc, or mercury is used ; little—and about 
equally—with lead, iron, and carbon; these latter show the 
greatest resistance. The current is explained, not by the difference 
of resistance, but by an inequality in the inverse reactions of the 
arc in the two directions. ith a mercury arc, the differential 
current wholly changes the working of the machines, one system 
of currents being greatly weakened, while the other grows in 
strength, 


THE pigments employed to colour hydraulic and other cements, 
and obtain the shades common in trade, are, according to the 
Bauzeitung, the following, the proportions used being those used 
by R. Dyckerhoff, of Ainoeneburg :—For black, pyrolusite, 12 per 
cent.; for red, caput mortuum, 6 per cent.; for green, ultramarine 
green, 6 per cent.; for blue, ultramarine blue, 5 per cent.; for 
yellow and brown ochre, 6 per cent. The strength of the cement 
is rather increased by the addition of ultramarine pigments, but 
somewhat diminished by the others. The ill effects of the latter 
may be somewhat removed by grinding the cement again after the 
pigment has been added, whereby it gains in fineness, and the 
strength is so much increased that no difference is observable 
between this and the ordinary cement. The black and red cements 
made in Dyckerhoff’s works for making tiles and artificial stone 
show a strength by normal tests after twenty-four hours’ drying of 
20 kilos. per square centimetre, or about 275 1b. per square inch 
—a very respectable strain for such work. 


THE utilisation of the earth’s internal heat is a subject which, 
Nature says, is attracting the attention of scientific men in Japan 
just now. Atarecent meeting of the Seismological Society, Mr. 
Milne introduced the subject for the consideration of the members. 
He first drew attention to the fact that philosophers have told us 
the whole available energy upon the surface of the earth had in some 
way or other its action and its existence traceable to thesun. That 
there was an unlimited supply of energy in the interior of the 
earth was a circumstance which had, he said, been overlooked. In 
speaking of this energy, Mr. Milne first referred to that portion of 
it which crops out upon the surface in countries like Japan, 
Iceland, and New Zealand, in the form of hot springs solfataras, 
volcanoes, &c. He stated that there was an unlimited supply of 
water in hot springs within a radius of 100 miles around Tokio, and 
that the heat of these springs could be converted into an electric 
current, and the energy transmitted tothetown. The second part 
of the paper referred to the possibility of obtaining access to the 
heat which did not crop out in the surface. 


At a recent meeting of the Berlin Physical Society, Professor 
Neesen described experiments on the relation between specific 
heat and temperature ; and first, in the case of distilled water. In 
these he used the method of cooling, and the ice-calorimeter, the 
manipulation of which he indicated. Each time, after filling the 
calorimeter, and before the heated substance was introduced, the 
mercury-column, whose displacement, due to the melting ice, was 
to be observed, showed spont mov ts, first back and then 
forwards ; which source of error could be partly avoided by using 
glass for the external envelope of the calorimeter, instead of the 
zinc-vessel. It further appeared, that the first two measurements 
always gave too small eg and were useless, probably because 
the ice, which was to be melted by the cooling y, was not at 
Odeg. C. at the beginning of the experiment, but at a lower 
temperature, and therefore a part of the communicated heat was 
used in heating to Odeg. C. The purified distilled water, whose 
specific heat was to be ascertained, was in a platinum or glass 
capsule ; in the former the soldering occasioned great difficulties, 
so that most experiments were made with glass. The measure- 
ments already made range in temperature from 2deg. to 
30deg. C. If the directly observed changes of volume be taken as 
ordinates, and the temperatures as abscissz, a curve is obtained, 
differing little from a straight line. A close examination of the 
numerical values shows that the mean specific heat of distilled 
water from 2deg. C. slowly increases to a maximum between 20 deg. 
and 21 deg., beyond which, to 30 deg., it slowly decreases ; but the 
divergences from the mean value are always very slight. Accord- 
ing to the me -thermometer, the maximum of the specific heat 
is about 12 deg, C., instead of 20 deg, 
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MISCELLANEA. 


Messrs Derries AND Sons, of Houndsditch, nave secured the 
contract for lighting the Camp at the Wimbledon meeting. 

Messrs. Liver AND Co., were awarded the highest prize—a 
silver medal—at the recent Smoke Abatement Exhibition at 
Kensington, for perfect combusion of any fuel by means of Messrs. 
Livet’s furnaces and flues. 

THe annual National Exhibition and Market of brewers’ 
machinery and requisites will open on the 16th and close on the 
21st October next. So far the applications for space in Exhibition 
are in excess of those of last year. 

At a monthly Council meeting of the Koyal Agricultural Society, 
held in the Reading Showyard on Wednesday, Mr. John Coxon, of 
Freeford Farm, Lichfield, was, on the recommendation of the Com- 
mittee of Selection, elected a member of the Council, in the room 
of the late Mr. Aveling. 


In this column in our last impression, in a description of the 
Tipton Gasworks, we mentioned the exhauster was supplied by 
Messrs. Walker and Co. This should have been Messrs. Waller 
and Co., as this firm of Holland-street, S.E., supplied the com- 
bined engine and exhauster, an extra 6-horse engine, 10-horse 
boiler, two special steam pumps, one for water and one for tar 
and liquor. 

Two duplicate new iron screw steamers, each of 500 tons 
capacity, built and engined by Messrs. W. Simons and Co., were 
on Tuesday launched complete from their worksatRenfrew. They 
are fitted with compound engines of 100-horse power, and are 
named respectively Cumbrae and Cloch. These steamers are the 
property of the Clyde Lighthouse Trust, and are intended for the 
deepening operations on the Clyde, under the supervision of their 
engineers, Messrs. D. and J. Stephenson. 

AN exhibition of life-saving apparatus of all kinds has been 
opened in the Alexandra Palace. The exhibition is divided into the 
following six classes or sections :—(1) Railway safety appliances, 
including continuous brakes, signalling, and point-locking apparatus, 
switches, &c. &c., this being the leading feature; (2) means for 
extinguishing fires and the rescue of people therefrom ; (3) mining 
safety appliances ; (4) apparatus for all marine and inland water 
emergencies ; (5) surgical and sanitary; and (6) engineering and 
miscellaneous safety appliances. 

Ovr Birmingham correspondent writes :—“‘ Some interest was 
taken on ‘Change to day in Mr. Hy. Bennet’s machine for wash- 
ing mill scale, which the inventor had on view. It is a machine for 
cleaning scale from the sand before it is used for fettling in the 
puddling furnace. A thorough washing is given by means of a 
square barrel revolving in a tank of water. The motive power 
may be either manual or mechanical, and the cleansing process 
pr about as fast as a man can shovel the scale in. veral 
of the machines are in use and are said to work satisfactorily.” 


A FULLY attended meeting of the Provisional Committee for the 
promotion of the Manchester Tidal Navigation was held at the 
temporary offices, St. Ann’s-square, Manchester, on the 7th inst., 
when important steps in advancement of the undertaking were 
taken. Messrs. Hamilton Fulton, C.E., of London, and E. Leader 
Williams, C.E., of Manchester, were appointed engineers, and 
instructed to make the necessary survey, to prepare a joint report 
and estimate, and to submit the same to a future meeting with the 
least possible delay. Mr. Henry Whitworth, of King-street, 
Manchester, was appointed secretary. A guarantee fund to meet 
the preliminary expenses was opened, and several important 
adhesions were announced. 

THE trial trip of the steamer Admiral Rooke took place on the 
10th inst., from Middlesbrough to the Tyne, with a very 
satisfactory result. This steamer is the first of two built by 
Messrs. Raylton, Dixon, and Co, for Messrs. Smith, Imossi, and 
Co., of Gibraltar, and to be principally employed in the coal trade 
of that port, being also notable as the first steamship owned in 
Gibraltar. Her dimensions are, length over all 250ft., breadth 
34ft., depth of hold to floors 17ft., and she will carry over 1800 
tons dead weight. She is fitted with engines of 130-horse power 
nominal, by Messrs. Blair and Co., Limited, of Stockton, havin 
cylinders 31in. and 58in. diameter and 36in. stroke, large boiler wit 
801b. pressure, which gave a result of over 11 knots speed on trial 
trip, on her run from Middlesbrough to the Tyne, where she will 
load in the Tyne dock her first cargo for Huelva. 


A TRUE overflowing artesian well, tapping the chalk formation, 
has just been carried out in the neighbourhood of Woking. The 
waterworks’ company established for the supply of that district 
has, for the last six months, been sinking a large shaft at West 
Clandon through the London and Plastic clays, and a few —_ 
ago the chalk water bed was touched by it at a depth of 310ft. 
below ground, when the water immediately rose in the shaft, finally 
overflowing the surface at a height of 200ft. over sea level. It is 
not often that a well sunk for over 300ft. in dry soil touches a 
spring strong enough to overflow the surface, and it must be a 
source of considerable gratification to those interested in the 
project to know that the anticipations of the engineers have been 
so completely realised. The works have been designed by Messrs. 
Quick and Son, C.E., of Westminster, and are being carried out 
under a general contract with the Woking Water and Gas 
Company by Mr. R. A. Meyer, of Westminster. 

For a firm just beginning shipbuilding and engineering on a large 
scale at Elsinore, Denmark, Messrs. James Bennie and Co., of 
Clyde Engine Works, Polmadie, Glasgow, are sending off in the 
course of the present month a full equipment of machine tools for 
shipbuilding. The machinery comprises the usual punching and 
shearing, plate-bending, planing, m-bending, and keel-plate 
machines, all of heavy construction and most modern design, for 
carrying on this industry in a manner which will place them on a 
footing in this respect with the best-appointed establishment here. 
The same firm have also ordered all the necessary machine tools 
from Messrs. G. and A. Harvey and other well-known makers for 
the manufacture of marine engines of the largest class. This new 
concern, named the Helsingfors Jernskibs, and Maskinbygnings 
Company, has been organised by men of considerable experience in 
marine architecture, the active manager having received his train- 
ing on the Clyde, and who for a considerable period occupied a 
foremost position in the marine engineering department of Messrs, 
Jobn Elder and Co. The new firm is already entrusted with orders 
for four steamers of considerable dimensions, and it is anticipated 
that the establishment will be in full working condition in a few 
weeks, and capable of turning out steamers of great power and 
capacity. 

A NEW arrangement of the well-known bichromate of potash 
battery is made by Mr. F. Higgins, London. It yields powerful 
currents, and is exceedingly ec ical, i h as it utilises the 
waste liquor of other bichromatic batteries, and the residual scraps 
of zinc left by the wastcd zinc plates. The cell consists of an 
earthenware jar fitted with an overflow spout near the mouth, and 
on the bottom is plaeed the scrap zinc in a pool of mercury. A 
copper wire insulated with gutta-percha except at the foot, where 
it enters the amalgam of zinc and mercury, passes down the middle 
of the jar. Two carbon plates arranged parallel to each other are 
suspended from the mouth of the cell by a frame, and connected 
together by an electrode. The battery of these cells is built up by 
pe each one a little below the one before it on a step, plat- 
‘orm, or stair, so that the overflow liquor of one cell may run into 
the next, and thus a continual circulation of waste liquor may be 
going on from the high reservoir to the low one. The circulation 
prevents polarisation of the plates, and produces a powerful and 
steady current. ‘The electromotive force of each cell is from 1°9 to 
2 volts, and its internal resistance is a mere fraction of an ohm. 
Nine of these cells are now working nine Morse circuits in place of 
a battery of 250 Daniell cells. Mr, Higgins estimates that 7000 to 
8000-foot pounds of current energy oan he supplied by them at » 
cont of ebeut Gd, 
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this point to the town. Europeans have hitherto been | engines are working at the most economical point of cut- 
FOR TES employed at the pumping station, which they have | off. Our contemporary, however, may perhaps assume 
PARIS.—Madame Boyveav, Rue de la Banque. recently been compelled to leave. It is very doubtful | that such a test would not be fair because the boiler is not 
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THE DAVIES DISC ENGINE. 
(To the Bditor of The Engineer.) 
Sir,—I shall be glad if some of your readers will kindly give me 
re this engine, and also tell me if it is still in use? F. W. 
uly 11th. 
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POSSIBLE OPERATIONS IN EGYPT, 

We hardly think that previous to last week an instance 
could be found on record when an enormously powerful 
fleet destroyed the forts of the principal port of a 
country against the consent of her rulers, not only 
without war being declared, but without any nation 
considering that the conditions of have been 
violated. Arabi Pasha, then, furnishes an exception to all 
rules, being a rebel under unprecedented conditions. We 
are not quarrelling with the conclusion, which we hope is 
as just as it is convenient; we are rather at this moment 
. wondering whether the same conditions of peace will by- 
and-bye adjust themselves to lead to our landing troops 
engaged in an expedition organised to protect our interests 
in the Suez Canal. We have a force of 10,000 men, with 
guns, provisions, and transport, ready in India, and a force 
of about 18,000 prepared in this country, while our Royal 
Laboratory is beginning to make small-arm ammunition 
at a rate of a million rounds per week. Under these 
circurastances it is a matter of some interest to consider 
what we might expect to see undertaken. 
and 31 will be found two maps—one of the whole country 
between Alexandria and Suez, and the other of the Canal 
itself, to which we propose to refer briefly in this article. 

It may be seen that the whole country is furrowed with 
channels of water. On a portion of these depends its 
fertility in the almost entire absence of rainfall. Of these 
we must, of course, primarily distinguish between the salt 
water or, as it is termed, the “bitter” water canal, with 
the lakes through which it passes connecting the Mediter- 
ranean and Red Sea, and the fresh or “sweet” water 
canals employed for irrigation. The former is all-important 
to us as a nation; the latter are necessary to the existence 
of Egypt as a cultivated country. Both could be destroyed 
ina ¢ measure without much difficulty if left unpro- 

The sweet-water question must be a very serious 
one at the present moment. To commence with Alex- 
andria. The level of the country not being such as brings 
a sweet water supply into Alexandria, a large pumping 
station is maintained at Afteh, where the water is raised 
to such a level as to flow along the canal extending from 
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whether the natives could work the station alone, or 
whether they have attempted to do so; if not, the water 
supply of Alexandria must fail. Another pumping station 
may be seen commencing at the b: . This is for the 
irrigation canal running up from it north-west, in a direc- 
tion more or less parallel to the Nile. This station 
would not have been necessary had the magnificent dam 
—barrage—made by the French across the branches of 
the Nile been found solid and strong enough to hold 
in the water until it reached the necessary level for the 
canal, The water, however, found its way beneath the 
work, and it failed in its object. This canal is important 
for its own district, and the Europeans having left its 
pumping station, it, like the first-mentioned canal, is 
dependent on native industry and science for the supply of 
water at the present moment. Thirdly, we wie: call 
attention to the sweet water canal running from the Nile 
past Ismalia, and then along near the great canal until it 
reaches Suez. This canal has supplied all the dwellers in 
the immediate vicinity of Ismalia and the lower portion of 


the canal, 

This third sweet water canal is very easily blocked ; its fall 
being very slight, its waters are easily diverted in another 
direction, e have yet to learn exactly in what state 
these canals are. The first would concern us seriously if 
we occupied Alexandria. The third would cause great 
inconvenience to all on the southern end of the great 
canal ; but they primarily concern the natives of Egypt, 
now left almost without any European population among 
them. Our chief question is simply the protection of the 
great Port Said and Suez Canal. Let us see to what 
casualties it is liable now, and how would the matter be 
affected by an occupation by our troops. The Admiral 
recently advised English ships not to attempt to pass 
through the canal. We presume that this was on the score 
of danger. It is clearly possible for a comparatively 
small party of lawless Egyptians to drop mines in the 
canal, or simply to impede the passage of a vessel and 
then to attack it. A vessel when checked is apt to turn 
diagonally across the canal and block everything. This 
can hardly be difficult for natives to effect now, but it 
would not, of course, stop the canal for long. The question 
of blowing in the side by dynamite or cotton suggests 
itself. The banks of the canal, however, are too sandy to 
allow of large quantities being detached by means of an 
explosive. Suppose, however, boats full of stones were 
allowed to enter the canal and were then sunk, an obstruc- 
tion of a far more permanent character would be the result. 
We may hope, however, that we already have a sufficient 
hold on the extremities of the canal to prevent such an 
action being feasible. It is only the threatening of an 
organised attack in force which should call for the dispatch 
of expeditions from India and England. 

We presume that the object of such an expedition would 
be to secure the canal, and keep it open with the consent 


, | Of the European Powers, To this end we should doubtless 


have to station troops at different points, Suez, Ismalia, 


-!/and Port Said are the most natural stations to select ; 


but in reality those localities offer little accommoda- 
tion to troops in any number. The houses or huts 
in these towns are abominable, the natives of the 
worst character, and the water supply very precarious ; 
ships bringing troops there would have to supply them 
with water, provisions, and probably with tents also, and 
the troops would suffer much from the intense heat. A 
more miserably hot and sandy locality is hardly to be 
found. We have heard the suggestion that the best way 
to protect the Canal would be to follow and crush the 
Egyptian troops and Arabi, and this is undoubtedly true. 
The question is whether the Sultan would consent to it, 
and if his consent should be refused, would the European 
Powers consider that the act also was strictly consistent 
with a state of peace. We presume that there must be 
a limit to “strictly defensive” operations. We have 
destroyed forts and landed temporarily, and incidentally 
burnt the poor Khedive out of his palace ; but it may be 
well to inquire whether we can also traverse the whole 
country and destroy the army without the consent of the 
Sultan. If so, the sooner it is done the better for 
Egypt. 
TORPEDO BOAT BOILERS, 


In a recent impression we published an article on “ Fire- 
boxes for High Temperatures,” in which we explained some 
of the difficulties involved in working with a very intense 
draught. One of our contemporaries writing last week on 
the same subject, makes certain suggestions which 
deserve attention, for improving the boilers of torpedo boats. 
He points out that a very high air pressure is expended 
merely in overcoming the friction of the flue tubes ; and he 
suggests that the grate area might be reduced, the reduc- 
tion of grate area being, of course, intended to give more 
room for water and steam in a boiler occupying a given 

. He also points out that Mr. Thorneycroft’s experi- 
ments show that the greater the draught the less is the 
evaporation per pound of coal, because so much more is 
wasted, as we have already explained. 

Now, it is not to be disputed that it is altogether desir- 
able that the intensity of the draught should be reduced ; 


but to assume that when Messrs, Yarrow, for example,’ 


work with a water pressure draught of 6in. they are using 
more than is essential is altogether a mistake. In fact, the 
matter admits of being determined by actual experiment 
at any time. It is only necessary to run the stokehole fan 
at various velocities, a to lin., 2in., 3in., 4in., 5in., 
and 6in. of water, and to take the corresponding power 
exerted by the engines. In this way can he determined, 
in less than half an hour, whether a velocity of 20 knots, 
say, can be maintained with an air pressure in the stoke- 
hole of less than 5in. or 6in. As a matter of fact we may 
state that the experiment will prove that a very sharp 
draught indeed is required for high velocities ; a yp been 
of an inch will not keep more than 50 lb. pressure in any 
torpedo boat with which we are acquainted when the 


properly proportioned to work with a small draught ; but, 
curiously enough, he suggests that the grates are too large 
now, and that hotter results would be got with grates of 
less area. He goes so far as to say that by carrying a 
very heavy fire as much as 120 lb. of coal might be burnt 
per hour per square foot of grate, by augmenting the air 
pressure by only O°6in. of water more than is needed to 
burn 96 lb.; while to increase the rate of combustion from 
49 lb. to 96 lb. would require the pressure to be raised 
from 2in. to 2*7in. only, the te area in the first 
case being reduced 20 per cent. and in the second 
halved in area. But in practice it has been found 
that to burn 120 Ib. requires 5in. to Gin. of water 
pressure on the largest grate that can be got in; 
and it is difficult to see how halving the grate area and 
augmenting the friction through the fire can help us. Let 
us suppose that a given boiler has 20 square feet of grate, 


and that the consumption is at the rate of 56 1b. per square 
foot per hour. Then 20 X 56 = 1120 |b. per hour, and 
ed = 11°66. It may be contended that the resistance to 
the e of air through the fuel is comparatively 
meal as compared with the resistance offe by the 
tubes. If this were the only factor to be considered, 


then it would be possible by carrying a sufficiently heavy 
fire to burn 1120 Ib. of coal per hour on a grate 11°66 
square feet in area as well as on one of 20 square feet in 
area. Unfortunately, however, whatever — may say, 
it appears to be impossible to do anything of the kind in 
practice; and the reduction of the grate area would of a 
certainty be attended by a necessity for augmenting « 
draught already mischievoisly intense. If any proof of 
this were needed, we have only to turn to old locomotive 
practice. Until grates were made large, very heavy fires 
were carried, and the blast pipes had of necessity to be 
contracted in order that steam might be kept up. With 
each increase in the size of the grate came a more than 
corresponding enlargement in the size of the exhaust 
nozzle. We have no reason whatever to assume that a 
reduction of grate area could be accompanied by a reduc- 
tion in 

But the assumption that by burning coal at the rate of 
56 lb. per foot of grate, steam can be kept up for a large 
torpedo boat, is quite erroneous. The consumption is more 
than double this. It reaches, indeed, as much as 125lb. 
per square foot of grate; and although much of this is 
not fully consumed, we never saw anything but cinders 
from which all the gases at all events had been liberated, 
come from either funnel or smoke-box. We shall not be 
far wrong if we assume that the actual consumption for 
such a boat is that which we recently described in our 
pages as the largest of the kind yet built, would 
reach 1 ton an hour. As she indicated about 640-horse 
power, this would a to a consumption of 3°51b. 
per LH.P. per hour. e engines are economical ; but 
considering that they were not linked up, and were driven 
as hard as they could go, and making a deduction for the 
steam required to work the air and circulating pumps, c., 
we cannot possibly arrive at any other conclusion than 
that the boiler evaporated about 7 lb. of water per pound 
of coal burned. This gives but 24°5 lb. of feed-water per 
horse-power indicated of the main engines ; but the total 
horse-power, including fan and pump, cannot have been 
much less than 700. This would represent a consumption 
of feed-water of 22'41b., and we think it altogether 
unlikely that less could have been used. Tedead, the 
result would, under the conditions, be very excellent. We 
thus have a boiler evaporating 7 lb. of water per pound of 
coal actually some 9p The grate Lad an area of 25 square 
feet, and 1 ton an hour burned on this grate is very nearly 
90 lb. perfoot. Adding the other quarter of a ton, we have 
5°61b. per lb. of coal as the evaporation. Neither figure can be 
regarded as unsatisfactory. Ofcourse if it were possible so 
far to mitigate the draught that 20 per cent. of all the 
coal charged on the grate would not be sent almost 
unburned through the tubes it would be a very good 
thing ; but to fancy that this can be done by reducing 
grate area appears to us to be a complete mistake. If only 
a good bridge such as that used in locomotives could be 
adopted, the advantages gained would be very great. In 
the first place, the clinkering up of the tube ends would 
be perhaps avoided ; in the second, the coal would be 
much better burned, more time being allowed for its 
combustion ; and last, but by no means the least, the tube 
ends being protected from the impingement of cold air 
would keep tight It is very difficult, however, to see how 
this can be attained. Even in the largest torpedo boats, 
with boilers about 4ft. 9in. in diameter, there is not more 
than 18in. of steam and water space above the crown of 
the fire-box, which is made flat, as in the case of Belgian 
locomotives. Less than this cannot possibly be allowed. 
But the vessels are so shallow that while the roof of the 
tire-box comes within a few inches of the deck, the grate 
cannot be kept a foot below the lowest row of tubes. 
There must be a tolerably large ash-pan filled with water, 
and this takes the boiler very near the bottom of the boat. 
Under the circumstances the fire-box is as deep as it 
can be made, and there is really no room in it for a 
fire-brick arch. There is a wall or vertical bridge 
built up a certain height to keep the coal from getting 
into the lower row of tubes, but as much as 5 cwt. of 
cinders have been taken out of the s between this 
bridge and the tube plate after a run of a few hours, full 
eee being only made for part of the time; and it is 
indeed open to question whether even if a hanging bridge 
were fitted, cinders would not settle on the back of it and 
choke the tubes even more than they do now. We do not 
know that they would, but we are by no means certain. 
Our contemporary holds that the grate could be placed 
lower than is now the case, so as to give room for an arch, 
but as he also holds that the grate should be smaller and 
the fire thicker, it would appear that no additional room 
would be obtained in which to build a fire-brick arch, and 
serious practical difficulties in firing would be introduced 
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if the door were brought down to the level of the grate-bars 
as he propos he great desideratum in a torpedo-boat 
boiler is the protection of the tube plate from the direct im- 
pingement of the flame and sparks, and we fancy that the 
best result would probably be obtained by using 
a fireclay guard-plate about 2in. thick and resting directly 
against the tube-plate. This guard could be built up from 
the bottom and could havea hole in it opposite to the 
mouth of each tube. Such plates have been tried in 
portable engines, but the heat there was too small to make 
them of any use. But in torpedo boat boilers it appears 
that they might be made to serve an excellent purpose, 
and a few experiments might be tried with them fora 
very small sum. The brick bridge or wall now used could, 
of course, be retained, and no change of any kind need be 
made in the boiler. Clinkering would be quite prevented, 
because the ~plate would very quickly become 
brilliantly white hot, and the small particles of coal 
dashed against it would be at once burned up, leaving 
nothing but a fluid cinder, which would run down at once. 
The clinkering takes place now on the tube-plate only 
because it is cool, and will not let the silicate of alumina 
and iron run away. 


MADRAS AND COLOMBO HARBOUR WORKS. 

AFTER a somewhat long interval, considering the import- 
ance of the subject to be dealt with, we have learned 
briefly the result of Mr. Parkes’ inspection of the harbour 
works at Madras, which, as our readers will recollect, were 
almost completely wrecked during a cyclonic storm which 
occurred off that coast a few months back. We are glad 
to learn that Mr. Parkes considers that these works, upon 
which so large a sum of money has been spent, are not 
entirely destroyed; and that, as their designer, he has 
exp: his conviction that they can be restored and 
completed upon his original plan for an outlay beyond the 
amount of the first estimate of £190,000. Certainly such 
asum is no trifle, and its expenditure may mean all the 
difference between a paying and losing investment ; but 
doubtless the amount will not be regarded as serious by 
the Government of India in comparison with the necessity 
for total abandonment which it was feared would be 
involved by the catastrophe we have referred to. The 
time believed by Mr. Parkes to be required for the full 
completion of the breakwater is said to be three years 
from the date when the repairs may be commenced. We 
confess ourselves extremely surprised to learn that “ Mr. 
Parkes does not attribute the disaster to want of bond, 
quantity of material in masonry or foundation mound, but 
to the extraordinary and unforeseen force caused by an 
unusual cyclone, especially shown in the fact that the sea 
reached the foundation 22ft. below low water, and scooped 
out the materials.” 

To what shortcoming, therefore, we may naturally 
ask, does Mr. Parkes consider the failure of his work 
to be due! It is manifest there must have been 
defective provision somewhere, and we have before pointed 
out in our pages how very inadequate the system of 
bonding adopted appeared to be. Then, again, the engi- 
neers contention that the cyclone was of an “ unusual” 
character appears to be altogether negatived by the 
information which at first reached us, that the cyclone in 
question was very considerably below the strength of 
forerunners previously observed, and upon the data 
afforded by which it must be presumed Mr. Parkes 
based the design of his breakwater. If the sea has 
had the effect of scooping out material from the foun- 
dations 22ft. below low water, it is evident that 
these were laid in at an insufficient depth. It is, of 
course, impossible to say that such an effect could have 
been foreseen, and that Mr. Parkes is therefore chargeable 
with want of foresight in not making provision against 
such action; but we much fear that, in his anxiety to take 
a fresh departure, insufficient solidity was provided 
throughout every part of the work. We have shown 
before how slight that solidity was as com with what 
Sir John Coode has considered to be necessary at Colombo, 
the provisions for which was based upon the result of 
many years’ experience. Apart from this source of weak- 
ness, the engineer also appears to have entirely overlooked 
the fact that to resist wave force the compactness of the 
mass, so as to distribute the force of wave impact, is one 
of the foremost considerations affecting the design of a 
breakwater, for the slight and very incomplete method of 
bonding adopted nearly altogether deprived the break- 
water of that very necessary quality. 

Leaving here our consideration of the causes which led 
to the disaster, it is satisfactory to learn that Mr. Parkes’s 
view as to the possibility of restoring the damage done 
is supported by so high an authority as Mr. Guildford 
Lindsay Molesworth, the consulting engineer for State 
railways in India. Mr. Molesworth is a man who does 
everything he undertakes thoroughly, and we are not 
therefore surprised to learn that he donned one of the 
diver’s dresses and went below himself to make the 
required examination. We therefore feel inclined to place 
great reliance upon his opinion, which, according to 
the Madras Mail, contirms that of Mr. Parkes’s, that 
the works can be restored. On the receipt of his 
report, the journal quoted states that the Government 
considered it so encouraging as to justify the sanctioning 
of a further expenditure upon them of £150,000, bringing 
the total up to £700,000. It will be observed that there 
is a difference between the estimates for repairs named of 
£40,000. This is a considerable percentage of difference, 
and the authorities will find themselves disagreeably situ- 
ated if, when their work again approaches completion, it 
be discovered that the larger sum named by the designing 
engineer is really required. 

Leaving Madras, and passing to the second part of our 
subject, the harbour works at Colombo on the opposite 
coast of Ceylon, it is pleasant to be able to turn from the 
record of failure to one of hitherto complete success. The 
work of the season on the breakwater of Colombo must 
now be considered to have closed, as the advent of the 
south-west monsoon compels the stoppage of alJl construc- 
tive work upon it. We have before us the report of Mr, 


Kyle, the resident engineer, for March last, which states 
that on the closing day of that month the total length of 
the breakwater pier from the junction line to the scar end 
was 3349}ft. An additional 12ft. were added early in 
April, so that the tinal length completed at the close of the 
season stands at 3361}ft. The design of Sir John Coode 
provides for carrying out this breakwater for 4200ft., and 
thus only 838}ft. are required to be added for its full com- 
letion. Mr. Kyle believes, therefore, that this work will 
& out of hand some time during February next. By that 
date Sir John Coode will doubtless have secured the 
assent of the Ceylon Government to the construction 
of the northern breakwater proposed by him as necessary 
to protect the anchorage from the sea due to northerly 
long-shore winds. If this be undertaken, the harbour 
will afford perfectly still water in all conditions of 
weather. Mr. Kyle reports the output of the Mahara 
quarries to be a steady 600 tons of stone daily, but this 
has not proved to be more than sutticient to furnish the 
supply considered requisite for the completion of the sea- 
berm destined for the protection of the face of the com- 

leted breakwater during the south-west monsoon, and 
lethenshing has therefore had to be entirely suspended. 
During the cessation of work on the breakwater, a 
sufficient supply of blocks can, however, be provided to 
guard against any delay arising when the quieting of the 
sea after the south-west monsoon admits of the resumption 
of block-setting. 

The steam dredger engaged in deepening the anchorage 
ground within the breakwater has, since the supply of 
fresh gear from England arrived, been doing good 
work. There have been numerous stoppages of a minor 
character, arising from the replacement of worn-out pins 
and buckets so usual in machines of this class, but never- 
theless the deepening had been effectively done over an 
area of 20,000 square yards during the month. The stuff 
raised amounted to 23,905 cubic yards, and this has been 
devoted to a considerable extent to reclamation of the 
foreshore, on the space gained by which the representa- 
tives of the Peninsular and Oriental Company, the Mes- 
sageries Maritimes, and the British India steamer line are 
busy erecting coal stores, and require offices for their 
approaching transfer from (ialle to Colombo during 
June. Twenty-five thousand tons of coal, we learn from 
the Ceylon Ubserver, have already been deposited in these 
stores. The total requirements of the port to meet the 
demands for coaling steamers will be about 100,000 tons 
per annum. The moorings at first laid down appear to 
have been in some particulars insufficiently strong to bear 
the strain im upon them by the steamers of large size 
resorting to the harbour, and these defects have, Mr. Kyle 
informs us, been remedied by the receipt of new and 
stronger links and pins from England. The total expen- 
diture on all the works to the end of March had been 
£611,928. The merchants of Colombo are most anxious 
to secure the necessary advantage of a dry dock for their 

rt, for the making of which, it is said, the old tank 

nown as the Lotus Pond offers great facilities. 


RELATIVE WAGES OF SHIPBUILDERS, 


THERE is some controversy in progress as to the sufficiency of 
the wages and the fulness of the labour of the workmen in the 
shipbuilding yards on the Clyde ; and in that controversy some 
interesting facts have been brought to light in relation to the 
wages of the shipbuilders in different districts. It is stated that 
the Clyde rates are over 10 per cent. below those of the English 
ports, and a series of figures are quoted in support of the con- 
tention. Platers are paid on an average in Scotland, £1 14s. 64d. 
per week, and in England £1 18s. 6}d. per week, whilst there is 
a similar discrepancy in the relative wages of rivetters, caulkers, 
and holders-up in the two districts, the Scottish builders having 
the advantage of the cheaper labour all through. The Scottish 
week is fifty-four hours all the year round ; the English week is 
longer in summer than in winter, and averages, it is stated, fifty- 
two and a-half hours throughout the year. Against this dearer 
cost of labour in England is to be set the fact that it has usually 
at the north-east ports the advantage of cheaper iron plates, often 
averaging 10s. per ton cheaper in the Durham district than in 
Scotland, when iron plates are used—steel plates being on the 
other hand cheaper on the Clyde. Still the advantage must be 
held to be possessed by the Clyde builders, in having cheaper 
labottr, and in having cheaper material when steel is used. The 
growth under these circumstances of the trade at the north- 
eastern ports must be held to be most surprising—the tonnage 
launched between the Tyne and Hull during the first half of 
the present year approaching 300,000 tons register. And 
although the labour difficulty presents itself at the moment, yet 
there is a decided tendency on the part of the shipbuilding 
industry to grow in those ports. There is not that building of 
magnificent “liners” that there is on the Clyde, but the con- 
struction of cargo-carrying vessels has been successfully cul- 
tivated, and that to some extent for local owners, who show 
strong desires to swell their fleets, and thus give a solid founda- 
tion to the shipbuilding industry of the north-east. 


THE MANCHESTER SHIP CANAL. 

THE preliminary steps for ascertaining the practicability of 
the projected ship canal to Manchester have now been fairly 
commenced, and Messrs. Hamilton Fulton, C.E., of London, 
and E. Leader Williams, C.E., of Manchester, who have been 
appointed by the Provisional Committee having in hand the 
promotion of the scheme, to make the necessary survey, and 
prepare a joint report, have begun their work during the past 
week. Of course nothing definite can be said as yet as to how 
the project, if taken in hand, is likely to be carried out, but 
from what we can hear the general feeling is to avoid all locks, 
and to provide an unencumbered waterway throughout. To 
provide for the preliminary expenses of the survey a guarantee 
fund has been raised, and with the influential support which the 
proposal has already received, no doubts are entertained by the 
promoters as to the possibility of forming a strong company to 
carry out the project. An incident has already occurred in con- 
nection with the scheme, which, whilst it serves to show the 
support it will receive at important centres along the route, is 
also an indication of the varied obstacles which may have to be 
overcome. It appears that by the Liverpool Water Act of 1880 
the Board of Trade is empowered to determine at what depth 
the aqueduct from the Vyrnwy to Liverpool shall pass beneath 
the Mersey, and the Warrington Chamber of Commerce, who 
strongly approve of the proposed improved navigation, have 


memorialised Mr. Chamberlain, asking him to require that such 
aqueduct shall be at such a depth and such a place as will not 
cause any obstruction to the proposed canal, It may, however, 
be anticipated that the Liverpool Corporation, who of course 
cannot be expected to take a very favourable view of the naviga- 
tion project, will strongly object to being saddled with any large 
additional outlay in view of the possible construction of the 
canal, 


ELECTRICAL ACCUMULATORS OR SECONDARY 
BATTERIES. 


By Prorerssor Oriver J. Lopar, D.Sc. 
No. VI. 

So far we have only considered in the roughest and 
broadest manner the chemical action going on in a Planté 
or Faure cell, but to understand all the details of their 
behaviour it is necessary to investigate these actions very 
closely. In this study we shall be greatly assisted by an 
excellent memoir of Messrs. Gladstone and Tribe, which is 
to be found in ature, January 5th and March 16th, in 
the Electrician, March 25th, and doubtless also in other 

laces. A letter of Professor A. 8S. Herschel, in Nature, 
‘ebruary 16th, is also of great interest. 

Asa preliminary the reader is recommended to try a 
few experiments with two simple lead plates, say about 
the size of afinger. Scrape them both bright, and immerse 
them in ordinary dilute sulphuric acid as mixed for 
charging batteries, supporting them by some convenient 
arrangement which wit hold them steady and vertical, 
and permit either of them to be withdrawn and re-inserted 
easily without disarranging the wires. 

First connect them witha single Cirove cell, and you 
will see a few minute bubbles of _ fh oat rise from the 
plate connected with the zinc, while that connected with 
the platinum is slowly coated with a white crust of Pb SO,,. 
In about a minute the current will be very much weaker, 
and no bubbles will be noticed, and presently all action 
nearly ceases, The discharge current which can be obtained 
is exceedingly weak and practically n/, No peroxide is 
formed with the EMF of one Grove, which, as is well 
known, is unable to decompose water. 

Now put on two Grove cells instead of one. Imme- 
diately bubbles of gas rise from both plates. The darken- 
ing of the + plate shows that some peroxide is being 
formed, and in a few seconds a discharge current can be 
obtained from the two little plates sufficient to ring a bell. 
It dies away very rapidly, however, and requires a fresh 
application of the current to resuscitate it. 

One may note in me that it was by no means essen- 
tial, or even helpful, to the success of this second experi- 
ment that the first should have a it. If two cells 
are joined up at once to the clean plates, without first 
clogging one of them up with Pb SO,, the same things go 
on and perhaps rather more easily, If a preliminary coat 
of sulphate has been allowed to form for a long time it 
exerts quite a serious clogging action, by reason of its want 
of conducting power. 

Another experiment of Gladstone and Tribe's is this : 
Immerse the plates in plain water—or salt and water— 
and act upon them with twenty Groves if you like; no 
peroxide will be formed, but only hydrated protoxide, 
which refuses to give an appreciable counter current. 

One more experiment—this time Professor Herschel’s. 
Having ol ge two lead plates with a couple of 
Groves properly, remove the hydrogenised plate, insert in 
its place a bit of clean lead, and try for the discharge 
current. It is very weak, and can scarcely ring a bell. 
Remove the clean and replace the hydrogenised lead, and a 
strong bell-ringing current is obtained for a few seconds ; 
but it stops suddenly. Why does it stop suddenly ! 
Modify the experiment by immersing only half the charged 
surface of the plates when you are going to discharge, and 
as soon as the bell stops depress one of the plates more so 
as to bring a fresh surface into action. It will be found 
on depressing the + plate that afresh surface of peroxide 
does no good, showing that that is not what is exhausted ; 
but afresh surface of hydrogenised lead (i.e, depressing 
the — plate) rings the bell again instantly. The current 
stops, therefore, as soon as the hydrogen is exhausted. It 
is not correct to say the current stops though, but it is 
suddenly and seriously weakened ; clean lead and peroxide 
do not give a powerful EMF ; the current from clean lead 
and bplvegeniead lead is nearly as strong in the opposite 
direction. 

A’ further experiment is instructive. Having peroxidised 
a lead plate, insert it in a beaker of acid in opposition to a 
plate of platinum, and connect them both with a galvano- 
meter. It will be found that the current sets out from 
the lead, showing that even platinum is electro-positive to 

roxide of lead. If the platinum has been alloyed with 

ydregen the current is strong, but if it is clean the 
current is still perceptible without a very delicate galvano- 
meter. 

If instead of hydrogenised lead we try zinc, we shall 
find a strong current; and it appears that hydro- 
genised lead and zinc are almost equal to one another at 
first, though the hydrogen gets exhausted, while the 
zine does not. Denkdiens amalgamated zinc keeps itself 
permanently coated with a layer of hydrogen. Amalga- 
mating metals seems to make the layer of hydrogen adhere 
better, and even amalgamated copper acts extremely well 
if it has been caangel wlth hydrogen. Indeed, as long as 
the hydrogen lasts, it is searcely inferior to zine or 
hydrogenised lead. A curious thing, however, is that 
clean copper opposed to peroxide of lead gives a bell-ring- 
ing current much stronger than clean lead, and nearly as 
strong as hydrogenised lead does. This of course is the 
foundation of Sutton’s cell. 

All these experiments show the high value of peroxide 
of lead as the electro-negative element of a cell. Peroxide 
of manganese is very good, but peroxide of lead beats 
everything with which I am acquainted. In order that 
any of these oxides may act in this way, it is of course 
necessary for them to be in good metallic contact with the 
electrode, so as to form its real surface. 

We can further learn from the first three experiments 
that peroxide is not formed on the + plate until there is » 
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visible evolution of oxygen gas; and one becomes con- 
vinced that its formation is due to some secondary action. 

The action is probably this: Of the SO, liberated against 
the + plate, some combines with it, forming Pb SO,; but 
the whole is not thus consumed, if it is liberated sutticiently 
fast, and the rest decomposes the water, liberating oxygen, 
and forming free sulphuric acid. Of the oxygen atoms so 
liberated, some unite into molecules of oxygen, others into 
molecules of ozone; and perhaps all this escapes as 
But another portion liberated in contact with Pb SO, acts 
upon it thus: O + PbSO, + H, O= PbO, + H, 80,, 
making some more sulphuric acid and also peroxide of lead. 
Another portion of oxygen may very likely attack the lead 
itself in its nascent state, peroxidising it directly; and 
perhaps it is the ozone which is active in this manner. 

It is therefore not easy to say exactly what goes on at 
the + plate, though the broad facts are these—that some 
sulphate of lead is certainly formed, being visibly white ; 
that as soon as oxygen gas is liberated some peroxide is 
formed ; that some of this peroxide is insuch close conducting 
contact with the lead plate—seeabove—as to justify the belief 
that it is formed by direct oxidation ; that the sulphate of 
lead itself gets ultimately, though slowly, peroxidised ; and 
as sulphate of lead is a non-conductor it can only be acted 
on by secondary action, as explained. 

At the — plate nothing particular goes on. Hydrogen 
is liberated against it, and partly clings to it, but mostly 
escapes as gas, If the clean lead surface has stood in the 
acid a short time before charging, it will load itself very 
slightly with Pb SO,; but this substance does not appear 
tobe easily reduced by the hydrogen, and it is seen to fall 
off as a faint white filmy descending current. 

Liverpool. 


THE NAVAL ATTACK ON THE ALEXANDRIA 
FORTS. 

WueEn we spoke of the relative powers of our fleet and 
the Alexandria forts last week, we hardly expected that the 
question would be so immediately tried. How completely 
our ships have done their work has been abundantly 
recorded in our daily papers. Our present object, then, is 
to trace as concisely as materials admit what took place, 
reviewing it from an artillery point of view. Admiral Sir 
Beauchamp Seymour had the following ironclad ships at 
his disposal :— 
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Ships’ Names, gee 
én 47 aes Axo ES 
Inflexible (Turret) .. .. 4) —|— — —|— 24 to 16 25} 

| 

Monarch (Turret) 2 10to 8 264 
Téméraire (Barbette) 4,4 8 
Alexandra .. —|—|— 8 26} 
Sultan .. .. .. 6 27%} 
Invincible .. .. .. 10|—|— 8to 6 23 
Totalguns .. .. ..| 4° 24/12] 2 


We are only able to state with regard to the Alexandria 
forts that they a limited number of heavy rifled 
guns and a large armament of smooth bores, The rifled 
guns were the same as the 10in. 18-ton guns and the Qin. 
12-ton guns mentioned in the preceding columns. In fact, 
they corresponded exactly with the guns carried on board our 
ships, having been purchased from Sir W. Armstrong and 
Co., and passed — to the usual tests by our officers, 
whose services were lent to the Egyptian Government forthis 
purpose, The ammunition also exactly corresponded with 
our own—except in insignificant details—and would, by the 
way, at this day be available for our own ships if neces- 
sary. It has been stated in the accounts that the Egyptians 
fired no shells, This needs explanation. Their Elswick 
ammunition consisted chietly of shell. Common shell may 
have been fired blind, or such Palliser shells as were fired 
with bursting charges may have failed to strike. As they 
were dealing with thick armour they may have preferred 
to fire Palliser shot. However this may be, it must be 
understood that credit had to be given them by us for the 
proper complement of ammunition. 

The forts may be said to be of a character extremely 
formidable for unarmoured ships if manned by 
gunners, but as we stated last week, although the thinner 
parts of our armoured ships might be penetrated, we did 
not expect any serious case of penetration. As we then 
said, the 18-ton guns might get through a little over 14}in. of 
iron at the muzzle. It will be seen by the table above that 
this means the possibility of penetrating the thickest 
armour of our fleet, always excepting that of the Inflexible. 
The 10in. guns, however, were few, and the ships not 
likely to engage closer than 1000 yards, The shots were 
unlikely to strike quite direct, and therefore there would 
be a good chance of even the 10in. projectiles not pene- 
trating the heavier armour. Supposing it to penetrate, the 
evil would be confined to a certain quantity of langridge 
entering the = in the form of dead metal. The 9in. 

ns were hardly likely to penetrate any except the 

ultan, Invincible, and Penelope, and the damage done by 
smooth bores and lighter rifled guns might be limited to 
unprotected and secondary parts of the ships. The forts had 
one battery of Moncrieff guns near Fort Ada—see page 33, 
The other guns would doubtless admit of being dismounted 


by good shooting, there being no great advantage in com- 
mand, and Turkish parapets being apt to be badly made. 
The strength of the land batteries then, while to a certain 
extent unknown, was unlikely to be sutticient to contend 
with the ships. The two most important elements telling 

ainst the full use of their guns were the probable 
absence of artillery science, and the command of the 
ground not being sufficient to enable our decks to be 
struck, 

The Admiral’s plan of destroying the forts appears to 
have been, to commence with all those which bore on the 


outside of the harbour and on the entrances. Here- 
with are the orders. “The Admiral’s instructions are 
that there will be two attacks. The Invincible, 
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Monarch, and Penelope will attack from the inside 
of the harbour, and the other ships will operate from 
the outside. The action will commence by signal. 
The ship nearest the Fort Ada, to the north-east, will 
fire a shell into the earthwork. Upon the fort making 
any reply the outside squadron must destroy the Ras-el- 
Tin batteries, afterwards = eastward and destroying 
Forts Pharos and Silside. The Inflexible will engage the 
Mex forts ; the Superb, Sultan, and Alexandra will flank 
the works on Ras-el-Tin. The gun vessels and gunboats 
will remain outside and keep out of fire until a favourable 
opportunity offers itself for making an attack.” 

king at the map—page 33—there will be seen to be 
the masonry and earthworks, extending from fort Pharos 
along by fort Ada and Ras-el-Tin up to Eunostos Point 
and lighthouse, and the earthworks commencing near Fort 
Mex, opposite the breakwater and Mars-el-Kanat. Fort 
Marabout was not at first attacked, being probably 
regarded as too remote to be of primary importance. We 
have now to see how this plan was carried out, following the 
operations as far as peels by means of the map, which 
is taken from the Admiralty chart and the official and excel- 
lent private accounts in the 7%mes, Standard,and Telegraph. 
Until the night of Monday, July 10th, the Monarch and 
Invincible lay in the inner harbour, and none of the ships 


indicated the stations from which they would open tire. 
During the night each vessel quietly took up the station at 
which action commenced in the morning at seven o'clock. 
The Invincible, with the Admiral on board, and the Pene- 
lope had then moved into position to bombard Fort Mex, 
in about the spot shown on plan, 1000 to 1500 yards W. 
by N. of “ Masse”—properly Mex—the Penelope and In- 
vincible, broadside onus, being at anchor and the Monarch 
under steam. The Alexandra, Superb, and Sultan com- 
menced under steam on a north-east line from 1500 to 1900 
yards W. half N. Eunostos Lighthouse—vide map. The 
Inflexible in Corvette Pass, 3700 yards from Fort “ Masse” 
—properly Fort Mex, as shown on map—Téméraire in Cen- 
tral pass 3500 yards N.N.W. from Fort Mex. This was the 
position of the armour-clads on commencing the action, the 
gunboats watching for any opportunity to engage—which, 
we may add, they apparently had made up their minds 
should happen very quickly. Indeed they were not long 
in finding just what they wanted. What reasons can we 
see for this disposition of the ships. 

The first feature that strikes us is peculiar, namely, 
that the three lightest clad ships are thrust furthest into 
the harbour. Our readers may be almost inclined to think 
that the heaviest guns were known to be mounted on the 
Pharos and Ada face, as we have heard of two heavy rifled 
guns being recently mounted there with the Moncrieff guns 
and others, the natural supposition of the vessels’ draught 
having been the ruling feature having been apparently 
negatived by the fact that the Monarch draws one foot 
more water than the Inflexible—vide table. It happens, 
however, that the former ship had been specially lightened 
to enable her to enter the harbour where she has been now 
lying so long. It will be seen that the Penelope and 
Invincible have considerably less draught than the other 
ships, so that no doubt this was the factor which 
decided their position. We may, however, here notice that 
coast defenders, which we do not send to the Mediter- 
ranean generally, would be the vessels best suited for this 
work, for which their flat-bottoms and small draught of 
water on the one hand, and their heavily-plated decks and 
sides on the other, admirably qualify them. 

The two broadside ships Invincible and Penelope, then 
at anchor, and the Monarch, under steam, took the brunt 
of the battle against the earthworks at fort Mex and 
Mars-el-Kanat, supported at longer ranges by the Témé- 
raire in the Central pass, who played on the Windmill 
battery, and two guns of the Inflexible, which divided her 
fire between Fort Mex and Ras-el-Tin. The Téméraire so 
far ventured into the Central pass as take ground at 6 a.m., 
and she opened fire at 7 in this condition, the gunboat 
Condor having at 6.20 been sent to her assistance. 

The three remaining ships, Alexandra, Superb, and 
Sultan, had abundance of work on the Pharos Ada line of 
permanent works, which they engaged at first under 
steam, moving alternately N.E. by E., and then putting 
about and coming 8.W. by W. The first shot was fired 
by the Alexandra either at Fort Ada or Ras-el-Tin, 
probably the latter, at 7.4a.m. The Egyptian gunners 
then stood to their guns all along the works and —— 
the challenge, and the fire commenced generally from both 
ships and forts. At 7.10 all the armour-clad ships were 
firing, the Invincible, Penelope, and Monarch employing 
their Gatling as well as their Genes guns. 

For about an hour the attack continued without any 
very marked change in our disposition. The sun was 
rather in the eyes of our gunners, especially those firing so 
nearly S.E. by E. as the flagship, while the wind rather 
carried the smoke in the way, so that the guns had con- 
tinually to wait for it to clear. The Egyptian gunners at 
Mex fired manfully, in spite of the heavy losses caused by 
our guns and Gatlings. We are best informed about the 
Invincible by the Standard. Round shot struck her, we 
are told, occasionally, and the whirr and shriek of missiles 
between and over the masts was continual. The armour 
of the Invincible was repeatedly struck, sometimes close 
to the water-line, but by shot incapable of penetrating it. 
The direction of fire of this ship was well aided by ‘Mr, 
Hardy, a midshipman, posted in the maintop. The forts 
on the Pharos face also answered well. The Marabout 
fort, which had not yet been attacked, fired at the flagship 
and her consorts. 

At 8 the Téméraire gets afloat, and the Condor leaves 
her. The Cygnet gunboat has got into action, and Lord 
Charles Beresford in ten minutes’ time runs the Condor up 
to the Marabout Fort, which at first disregards her fire, 
but gradually suffers severely from it, her guns being one 
jin. and two 64-pounders. It then turns its guns on 
the Condor, but fails to strike her. The Condor moves 
continually, and at length closes to get her, Gatlings to 
bear. The other gunboats—ten, making eleven in all— 
support the attack, and at 11 am., on the Admiral’s 
signal to cease fire, Fort Marabout is left by the Condor 
with only one gun firing. 

In the meantime, at 8.30, a magazine in Mars-el-Kanat 
has been blown up by the fire of the Invincible and 
Monarch. At 9 o'clock the Alexandra, Superb, and 
Sultan come to anchor in a line at about 800 yards from 
Fort Ada, and pour in a steady fire all along that line of 
works extending from Pharos to Ras-el-Tin. From 9 to 
10 the Téméraire is signalled to play on Fort Mex ; all the 
guns in that fort having been silenced except four, which 
are well worked and well under cover. These four guns 
strike the Invincible all along her water line, and pene- 
trate unarmoured parts, wounding six men on board. By 
10.30 one of these Mex guns is dismounted, but their 
position is difficult to see. At 10.30 the Khedive’s palace, 
unfortunately situated behind Ras-el-Tin, takes fire. At 
11.40 Fort Marabout is silenced completely. At 12 o’clock 
the great body of the guns all along the forts is silenced ; a 
powder magazine in Fort Mex has been blown up bya 
shell, it is thought, from the Monarch. At 1 o'clock 
volunteers are called for by the Admiral to land at Fort 
Mex, and destroy the guns now silenced, and a party of 
twelve men, with Lieuts. Bradford, Lambton, and Poore, 
Midshipman Hardy, and Major Tulloch row in to shore, 
swim through the surf, and destroy the guns, spiking six and 
destroying two by bursting them with gun-cotton, Meeting 
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with no opposition, they all return safely to the flagship. | may be noticed. The vessels all engaged with common 
At either 12.15 or 1.30—the accounts are contradictory— | shell, doubtless with percussion fuses, They engaged, more 
the Inflexible moves round and takes up a position N.E. of | or less continuously, from 7 a.m. to 5.30 nan, ta is over 
the Alexandrasquadron, the Téméraire now joining her, both | ten hours. Supposing each gun to have fired on an aver- 
firing into Fort Pharos and Ada; the shells of the Inflexible | age ten rounds an hour, this would give something like 
80-ton guns, which had not exhibited their powers to the | 100 rounds per gun. The firing was slow, being inter- 
full advantage against earthworks, now tell with tremen- | rupted, and we do not doubt that most ships were actually 
dous effect on the masonry. About this time a a firing for a considerably less time than this, so that perhaps 
magazine in Fort Ada is blown up. At 2.30 the Inflexible | even this 100 rounds per gun is an outside estimate ; more- 
and Téméraire are both firing at the Pharos Fort and the | over with broadside ships only half the guns would be 
Moncrieff battery, which holds on gallantly till about | engaged, so that their supply would only be expended in 
4 p.m., when both are silent. At 5 p.m. the inner squadron | the a of fifty rounds per n. We do 
—Monarch, &c.—commences firing on the harbour works | not know the complement of common shell carried 
further east, but soon ceases firing by order of the Admiral by each gun, but it is obvious that a more pro- 
about 5.30 p.m. longed defence would have soon run out the supply of 

The following casualties were found to have occurred in | common shell. The Condor appears to have fired 200 
the fieet :—Invincible—flagship. Wounded severely, Red- | rounds away in about three and a-half hours. It is to be 
mond M’Guire, boy. Slightly, Mr. Wm. Lumsden, mid- | observed, however, that an enemy’s fleet would have found 
shipman, Chasiera, stoker, John Yolland, A.B., John Gill, | ours still fully supplied with armour-piercing projectiles. 
seaman, J. W. Moore, privateR.M. Penelope. Wounded | The ships appear to have held their own very well indeed, 
severely, John Wheadon, leading seaman, W. Woon, | for we > not deny that the land forts proved more for- 
captain of the mast. Wounded dangerously, H. Dawson, | midable than we expected; that is to say the gunners 
leading seaman ; L. Holly, and A. Jackson, boys. Wounded | stood to their guns longer and worked them better than 
slightly, Lieut. Davies, W. Lee and W. M’Canalley, A.B. | we reckoned on. This leads to the following remark— 


Infiexible. Killed, W. Shannon, nter. Wounded Movement appears to have been a great protection to the 
severely, Lieut. Jackson. § ightly, W. Houghton, private | vessels. Fort Marabout failed altogether to hit the 
R.M. Alexandra. Killed, W. Fisher, A.B. Wounded | Condor, on which it appears to have concentrated most of 


severely, J. Myers, A.B. Slightly, T. Palmer, capt. of fore- | ics available fire, and the casualties chiefly occur in the shi 
castle,G. Talbot, private R.M. Sultan. Killed, C. Collins | which engaged at anchor. The Monarch and the 
and R. Marshall, A.B.’s. Wounded severely, J. Dexter, boy. | unarmoured ships escaped altogether, yet they en 
Wounded slightly, A. Jutson, J. McCarthy, R. Pacey, J.| at close distances. - This feature is specially im- 
Tussell, and T. Poigndestre, A.B.’s; J. Gomes, boatswain’s | portant in its bearing on the instructions given, we 
mate; S. Fuller, leading seaman. Superb. Killed, G. | believe, to our fleet destined for the Baltic when war was 
M‘Claine, gunner R.M.A. Wounded slightly, G. Webb, | last threatened with Russia, which were to clear water of 
ship’s corporal. Details of injuries to ships are not given. mines, anchor in cleared spaces, and destroy forts in 
Two 18-ton guns of the Alexandra are repo is- succession. The great objection to anchoring appears to 
mounted by a shot entering one of her ports; but appa- | be not alone that horizontal fire is easily directed on a 
rently the effects generally are slight, and although the | stationary object, but that vertical fire can with skill 
Standard correspondent speaks of one formidable-looking | be brought to bear on decks. At Meppen, in 1879, 
hole in the Superb’s armour, we are inclined to think that | Krupp at a range exceeding four miles struck a target 
it is not in her armour, which is 12in. thick, with backing | made to represent H.M. Inflexible’s deck five times out of 
and skin I4in., and, therefore, not in an important place. | ten rounds. In this engagement the decks do not ap 
Some damage was done to the boats of the Condor. to have been subjected to attack. While, then, the ships 
On the morning of Wednesday, July 12th, Sir Beau- | have stood admirably, we must not forget that forts 
champ Seymour again opened fire ; but further operations | manned by more scientific gunners, and especially if 
were shortly stopped by a flag of truce. | situated on higher ground, would have tried our fleet much 
To criticise this the first action between ironclads and | more severely. in, if the Egyptians did not fire 
forts is by no means easy, owing to the impossibility | common shells at all they madea t mistake in our judg- 
of obtaining full and accurate information concerning its | ment. Weare inclined to think that gunners, too commonly, 
results within a few hours of such an occurrence. edo/|simply regard an armour-clad ship as an object to 
attacked with armour-piercing jectiles, and thus 
fire at them with such taking thelr chanee of penctra- 


not pro to criticise the attack, which appears to have 
wd admirably carried out ; but the following features 


il 


| tion with what they regard as the hardest hitting pro- 
| jectiles, while they probably regard any further discrimina- 
| tion as impractical. 
| Now, we would point out that partial penetration into 
| iron does not practically injure it at all. The shot even 
lug up the holes they make and the structure suffers very 
ittle. If complete penetration is impossible, it is better 
to discard the effort to fire at the armour and take to what 
has been called the “secondary attack,” that is, fire 
| common or even occasionally Shrapnel shell into the less 
| protected parts. The effects of missiles thus caused to enter 
'a ship are beyond comparison with those of armour- 
| piercing projectiles.* 

Discussing what the epey might have done, the 
| possibility occurs to us of their placing all their most 
| powerful guns behind parapets with embrasures com- 
| pletely closed outside, until such time as their infericr 
guns had drawn the greater aa of our ammunition, and 
our _ had confidently anchored at close distances. Of 
course, however, nothing couid have very materially affected 
their powers of resistance with the guns at their disposal. 
The Moncrieff guns appear to have held out wonderfully 
well ; indeed, they are reported to have been in action again 
on Wednesday morning. The earthworks stood far better 
than the masonry, judging by the accounts. 

Lastly, we cannot close this very hasty review without 
offering a tribute to the cool courage exhibited both by our 
own men and theenemy. We refrain from commentin 
| much on the conspicuous acts of individual daring which 
| cannot fail to be noticed in what we have narrated, be- 
| cause they were the acts that specially fell under the eye 
| of reporters who, however able, could not see all that was 
| done in other quarters of the fleet. We shall have the 
| Admiral’s despatch by and bye. It is due to the poor 

Egyptians at all events to praise their gallantry. At the 
commencement it is sehalile that they were not aware cf 
| their great inferiority both in artillery power and protec- 
| tion, but this must have soon made itself apparent. Yet 
| the officers ex themselves conspicuously, and the men 
| stood wonderfully to their guns, and whether it was dve 
| to ignorant fatalism or any other cause, we deeply regret 


| 

|  * The following is a simple rule for the limit of p of 1g 

| iron :—Taking the calibre of the gun as the scale to measure by, no gun 
| will a armour with less than 1000ft. velocity for each calibre in 
| the thickness of the armour. Thus, a 9in. gun cannot possibly penetrate 
| 9in. of armour with less than 1000ft. striking velocity ; for 134in. it must 
| have at least 1500ft., and so on. Speaking gnerel also, old type guns 
| ectiles at the muzzle do not exceed 1 . velocity, and new t; 

| t., 80 that it would be useless under any circumstances to fire an old 
calibres thick, and a new type gun at iron 2 calibres 
} k. Indeed, while this is a safe limit, only a few guns get nearly up to 
decidedly below. It is, however, a good general rule, and 
with certain assumptions, admits of mathematical proof—vide EnoinzEr, 
a, 1881. rule does not apply to steel, which may gradually 
succumb to light guns, 
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heariug of numbers that were found dead by our own gal- 
lant spiking party when they landed. Let us hope that it 
will not be necessary to sacrifice many more lives in this 
way. The few rounds that were fired on Wednesday, and 
the burning of the town of Alexandria, call for no obser- 
vations here. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Tue Ironmasters’ quarterly meetings were held in Birmingham 
to-day—Thursday—and in Wolverhampton yesterday. Both were 
remarkably well attended, but speculation was checked by what is 
happening in Egypt and by the adverse weather. The crucial 
prices alike as to pig and rolled iron were re-declared upon the bases 
of the quarterly meetings three months ago. 

The past quarter has not been marked by much variation in 
prices. During the first two months or so the tendency of the 
market was downwards, but since that time prices have ied, and 
they close the quarter quite as strong as at the opening. Medium 
and common finished iron, makers have upon the whole been more 
active than the makers of best qualities, since these last have only 
been partially employed. The sheet rollers have been more active 
than any other branch of the trade, orders from the galvanisers 
during the past month of the quarter having improved considerably. 
Prices of sheets have tiuctugted very much according to the state 
of individual makers’ order books. In the first part of the quarter 
they were very low, and an attempt to get them up by the forma- 
tion of an association for restricting the output failed. Singles, 
ordered alone have occasionally been as low as £7 15s., and doubles 
£8 10s. Common plates have varied from £8 to £8 10s. Marked 
bars have remained at £7 10s. 

Yesterday £7 10s. was announced to have been again determined 
upon by the leading firms as the price for marked bars, and 
£8 2s. 6d. b the quotation for Earl Dudley’s common bars. 
Common Staffordshire bars were quoted at £6 10s., but a minimum 
quality was offered at 2s. 6d. under that figure. Medium bars 
ranged up to £7. A fairly good business was reported to be doing 
at the works in marked bars mainly for export. Angle bars were 
doing most on home account. Common angle bars were procurable 
up to din. at £6 10s., and up to 6in. at £7. Sheets were sought 

x, but buyers hesitated to give makers’ prices. These were £9 
for doubles, and £10 10s. for latens. Singles, also for galvanising, 
varied from £7 15s. to £8 and £8 5s., according to the proportion 
of singles in a mixed order embracing also doubles and trebles. 
Hoops met with inquiries in Wolverhampton on account of United 
States as well as Australia and India; but the merchants were not 
prompt to give the £7 upwards at which alone the general run of 
the specifications which they offered would be accepted. 
strip was quoted £7 down to occasionally £6 15s., and gas strip was 
priced £6 10s. down to £6 7s. 6d. 

To-day it was not easy for all finished iron to firmly hold its own 
on the Wolverhampton basis. The receding prices of galvanised 
sheets and of fencing wire in Australia, to the extent of 17s. 6d. 
per ton on the fortnight, weakened both these commodities, alike 
in a galvanised and also in a black state. There were bars which 
were to be had at £6 10s.,and a minimum bar was procurable 
down to £6 5s.; but the smaller sections of rounds and squares 
were firm, at a rise upon last quarter of 2s. 6d. and 5s. respectively. 
Angle bars were fractionally improved upon the quarter, and there 
was a trifle more doing in hoops and strips. Medium boiler plates 
were procurable at £8 10s.—‘* Wright ” brand—and a good quality 
—‘* Monmoor” brand—was to be had at £9. Some other makers 
—— =—* £10. Girder plates were occasionally to be had at 

3, but the price was not low enough to keep out the northern 
brands when a cheap quality was imperative. 

As Change cl in myo pon to-day it became known that 
the Galvanised Association had met and reported themselves full 
of orders ; they therefore resolved to advance prices 10s. per ton, 
making the Association quotation for 24 gauge delivered in Liver- 
pool, £15. The quarterly meeting of the Welsh tin-plate makers 
was held here, and the mills reported themselves fully active ; 
one maker, indeed, was said to have orders in hand for 40,000 
boxes. The Association suggested that the price for Welsh coke 
plates in Liverpool should now be 17s., which is an advance of 1s. 
per box. It transpires that the Staffordshire Steel Syndicate 
would meet again in Birmingham to-morrow—Friday—to further 
promote the formation of a company. Mr. Percy C. Gilchrist, 
one of the inventors, was on "Change. Representatives of Sheffield 
crucible and Bessemer steel houses reported a fairly brisk business. 

Pig iron has been in demand sufficient almost to keep pace with 

roduction. The furnaces in blast on the last day of June out of 

36 built, numbered forty-nine, and of these two have been re- 
started since the quarter opened. All-mine hot blast sorts have 
ranged from 65s. to 70s.; part-mines have been about 50s. to 
57s. 6d.; and in actual sales cinder pigs have passed all from 
37s. 6d. to 40s. Yesterday Lilleshall hot-blast pigs were quoted 
£3 5s., and cold-blast £4 5s. per ton; and Staffordshire all-mine 
were to be had from £3 7s. 6d. to £3 10s. Thorncliffe were strong 
at 60s., and Wellingborough at 50s. Barrow hematites were 
67s. 6d., and the Tredegar brand 65s. for forge sorts. To-day pigs 
were not actively sought for, and there was less disinclination to 
book at prices which were not generally quoted yesterday in 
Wolverhampton. A few brands of all-mine pigs were to be had at 
from 2s. 6d. to 5s. under the quotations at Wolverhampton ; and 
one or two hematites were a shade easier to buy. Nor did all the 
Derbyshire and Yorkshire brands manifest yesterday’s firmness. 


Oolitic ore was plentifully offered from Northamptom at within 
6s. per ton delivered. Native “‘blue-flats” and ‘‘ gubbin” were 
quoted up to 15s, and 15s. 6d. and 16s., mostly according to weight. 

Coal was to be had to-day at as low as 5s. 6d. per ton for forge 

urposes, whilst some blast furnace proprietors were giving 10s. 
= picked furnace coal. North Staffordshire washed coke was 15s. 
per ton delivered. 

Iron masters hereabouts note with satisfaction that the total 
exports of iron and steel during the past half year are officially 
returned as an increase of 15 per cent. in quantity and 16 per cent. 
in value over the first half of 1881. The total quantity has been 
2,094,839 tons, an increase of 266,632 tons; and the total value 
£15,427,917, an increase of £2,821,646. The total quantity of pig 
iron is 802,983 tons, or an increase of 143,409 tons. Hoops, sheets, 
and plates have been shipped to the extent of 157,910 tons, an 
increase of 25,427 tons. The quantity of and angle is 
149,205 tons, an increase of 15,867 tons, Old iron, 70,058 tons, an 
increase of 14,011 tons; cast and wrought, 160,731 tons, an increase 
of 21,771 tons. Tin-plates have been much more largely exported, 
128,561 tons having been sent, against 111,286 tons last year. 

Iron pipe founders in this district are tendering for a supply of 
1200 tons of cast iron pipes varying from 30in. to 9in. diameter, 
required by the Cheltenham Corporation Waterworks ; and it is 
very likely that they will be successful in securing the contract. 

The prices ef nuts and bolts are rising, and certain manufac- 
turers in the Darlaston district are intimating that all new 
orders must be subject to special quotations until the issue of the 
new advanced price list which the trade are now compiling. 

The war preparations have caused the War Office and the 
Admiralty to require urgent supplies. Firms here who are under 
contract to supply hardware stores are receiving telegrams desiring 
consignments of culinary utensils at the earliest possible date to 
Woolwich and to the various dockyards. And the Departments 
are supplementing contracts placed some iittle time ago with new 
orders, and to these also “‘ urgency” applies. At numbers of works 
where Government contracts are in hand, overtime is being made 
to comply with the requests of the Departments. 


The strike of the operative hammered-chain makers for a return 
in payment of wages to what is known as the ‘4s. list,” drawn 
up last March, is likely soon to be concluded. Wages have been 
lowered from this standard by from 10 to 15 per cent., but on 
Monday, at a gathering of the men at Cradley Heath, it was 
announced that several employers in the Rowley, Cradley Heath, 
and Netherton districts were willing to return to it. 

Most of the “cutters” in the Birmingham file trade are on 
strike for higher wages. They complain of the abolition of a dis- 
count which had been allowed by the chief employers for the past 
three years. Seven weeks’ notice of the abolition was given on 
13th May last, but the men refuse to allow it to be enforced. At 
some half-a-dozen shops wages are paid on what is known as “ the 
full 1872 statement,” and in these cases there is no disquiet. 

The step taken by the local authorities of Oldbury at the begin- 
ning of the year, when they bought the gas undertaking in their 
town from the Corporation of Birmingham, has proved a wise one. 
The proceeds from the sale of gas and residuals combined durin, 
the past six months were £4440. The sale of the coke realis 
some , which was only £100 less than the actual cost of the 
coal. The total profit is £1710, and of this £1100 is available for 
the relief of the rates. 

The North Staffordshire coalmasters have determined to give 
notice to the colliers on the 15th inst. for a drop of 5 per cent in 
wages, upon the ground that no improvement in trade has taken 
place to cover the advance of 5 per cent. which they conceded to 
the men last October. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The iron market here, so far as actual business 
is concerned, continues dull, but prices generally are firm. The 
quarterly meetings this week have no doubt caused a little holding 
back on the part of buyers; certainly there is for the present a 
pause as regards anything like heavy buying, and the question is 
whether makers will be able to maintain their recent advance in 
prices. No indication of giving way has yet been apparent, and 
although large orders are not being booked at the extreme rates 
= buyers have to come into the market, full prices have to be 

id. 

Only a limited business was done on the Manchester Exchange 
on Tuesday, Lancashire pig iron was unaltered in price, local 
makers being from at 45s. to 46s., less 24 for forge and foundry 
pig iron delivered equal to Manchester, and at these figures 
reported a moderate business having been done during the week. 
Outside brands of pig iron coming into this district were also 
without material change, the prices averaging about 47s. 6d. to 
48s. for Lincolnshire, up to 48s. 6d. and 49s. for Derbyshire, less 24 
delivered equal to Manchester, and on the basis of these figures, at 
which makers were firm, small sales have been made. Middles- 
brough iron continues practically out of this market at the prices 
quoted by north country makers, which ran from 51s. 4d. to 52s, per 
ton net cash for g.m.b.’s delivered equal to Manchester, and at these 
= only a few occasional small sales for special purposes were 


e. 

In the finished iron trade makers generally appear to be 
tolerably well supplied with work, and are not at all pressing 
for orders. Although there is no really big trade being done, 
there is a fair business stirring, with moderately good shipping 
inquiries in the market for bars and sheets, and for delivery in the 
Manchester district prices are firm at £6 2s. 6d. to £6 10s. for bars, 
£6 10s. to £6 12s. 6d. for hoops, and £8 5s. to £8 10s. for sheets. 
For engineering work new inquiries are reported to be coming in 
only to a limited extent, but the various shops generally through- 
out the district are still well employed. 

The coal trade continues dull, but it can scarcely be said that the 
business doing is below the average for the season of the year, and 
although there is still a good deal of pressure to sell at low prices, 
there is a somewhat more hopeful tone in the market as regards 
the future. Prices are looked upon as having got to their lowest 
point, and it is thought that it would require only a very little 
improvement in the demand to give a stronger tone to the market. 
At the pit mouth prices average about 8s. to 8s. 6d. for best coals, 
6s. to 6s. 6d. for seconds, 4s. 9d. to 5s. 6d. for common, 3s. 9d. to 
4s. 6d. for burgy, and 3s. to 3s. 9d. for slack. 

Shipping is quiet, and the scarcity of vessels still serious] 
interferes with trade. Steam coal delivered either at the hig 
level, Liverpool, or at the Garston Docks can be bought at 6s, 6d. to 
7s. per ton, and seconds house coal at 8s. 3d. to 8s. 6d. 

Coke is in tolerably good demand at about 9s. for common up to 
lls. and 12s. per ton for the best qualities at the ovens. 

The strike in the St. Helens district against a r in 
wages has commenced, but for the present an informality in the 
notices of the men has prevented it extending beyond two pits. 
There is, however, every probability of the whole of the pits owned 
by Messrs. Richard, Evans, and Co., who employ about 4000 hands, 
being stopped, and a —— struggle is expected. 

Barrow.—During the past week the hematite pig iron market 
has shown considerable improvement. The demand continues 
strong, and is well maintained all round. American buyers are 
buying largely, and are feeling their way to placing orders of some 
magnitude in the hands of smelters before prices get much higher. 
The demand is very large, and the output at the furnaces is 
insufficient to meet it, but efforts are being put forth at 
some works to increase it. As a consequence of the brisk 
demand, stocks are being freely used up to meet present require- 
ments. Prices have advanced sixpence per ton all round, 


Indies, Brazil, Argentine Republic, British Possessions in South 
Africa, and British India all show a decline, but the gain in the 
gross is considerable—the value rising from £319,262 for June, 
1881, to £352,831 last month. 

The bombardment of the Alexandrian forts is being spoken of as 
a contest between land defences and the most powerful of floating 
war vessels. This is not quite correct. Not one of the British 
ships before Alexandria is coated with compound armour, the most 
powerful protection which any vessel can have. In one or two 
cases the turrets may have aes es but with these 
exceptions, the ships are, literally, rronclads. The new ships which 
are being built for the British Navy are armoured with compound 
plates after the ‘‘ Ellis” and ‘* Wilson” type, and the real defensive 
strength of the British Navy is not, and cannot be reached, till the 
iron armour gives place to the steel faced plates. Messrs. John 
Brown and Co., of the Atlas Works, are at present exceptionally 
busy on work for her Majesty’s Government and for other Powers, 
Among the orders at present on hand are the plates for the 
monitor Collingwood, one of which was tested at Portsmouth on 
Tuesday with the most satisfactory results. 

The whole of the miners employed at the Manston Collieries, 
belonging to the Manston Coal Company, numbering about 500, 
have received a fortnight’s notice to leave work. Owing to the 
depressed state of trade and the low price of coal, it is understood 
that the pits are to be closed for the present. A clause in the 
lease entitles the company to set down if the collieries cannot be 
worked at a profit. 

The Yorkshire Engine Company, which has been doing some 
profitable work of late, will probably become merged in a new con- 
cern inashort time. The Agricultural and General Engineering 
Company, Limited, proposes to purchase the works, and the terms 
agreed upon seem very reasonable for the new comers. They are 
to have for £60,000 what cost the Yorkshire Engine Company’s 
shareholders over £160,000. The works are mainly to be used for 
the production of Darby’s broadside steam digger and for general 
engineering business. The company invite applications for 6000 
£10 shares to effect this purchase, and intimate their intention of 
having their chief manufactory at Sheffield, using the London 
premises more asa depdt. I hear the proposal very favourably 
spoken of, and the success of Darby's digger is, of course, already 
assured. 

An immense landslip near Crich, in Derbyshire, is at present 
exciting the attention of experts. A limestone cliff, in which rents 
and rifts had been observed for some time, gave way last Thurs- 
day, wrecking several houses, lifting the turnpike road out of its 

lace, and carrying it several yards into the adjoining fields, 
ended of thousands of tons of material have fallen. The 
Clay Cross Company, who have their limestone quarry near, have 
been excavating on the other side of the hill, but it is not believed 
that their operations have caused the land to slip, and the subject 
is now being carefully considered. Fortunately the people were 
got out of the houses without injury. 

Major Marindin, of the Board of Trade, examined on Monday 
the works in connection with the extension of the Barnsley Coal 
Railway, some seven or eight miles long, which has been 
completed for the purpose of providing the Manchester, 
Sheffield, and Lincolnshire Railway Company with a more direct 
route from Manchester to Leeds. The company intends to run 
eight through trains daily, which will effect a saving of about 
twenty miles in distance. The extension is secured by means of a 
loop-line near Stairfoot with the Manchester, Sheffield, and 
Lincolnshire Railway, and by extending the coal railway from 
Lee-lane, in the parish of Royston, to Nostell, where it joins the 
West Riding and Grimsby line, and thence proceeds by way of 
Wakefield to Leeds. : 

The closing of Alexandria will limit the supplies of ivory, as a 
large quantity comes to the London and Liverpool sales by that 
port and the Suez Canal. A remarkable instance of advance in 
values is furnished by Manilla mother-o’-pearl shells. At Tues- 
day’s London sales, average quality of pearl shells readily sold at 
£11 17s. 6d. per cwt. The same quality was sold at the May sales 
at £9 5s, per cwt., and in the beginning of the year at £8, showing 
an advance of close upon 50 per cent. in six months on this class of 
material, which is ty vente. used by the manufacturers of cutlery 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Scotch iron trade continues in a satisfactory 7 
almost every branch of business exhibiting favourable results. In 
the warrant market a good business has been done, principally, 
however, between brokers. The fluctuations in prices have not 
been very large. The market was very little influenced by the 
Board of Trade returns, which, although favourable as regards the 
trade generally, did not show any marked increase in connection 
with the iron industry. On Tuesday forenoon when the news 
arrived of the bombardment of Alexandria, the market became 
somewhat easier in consequence of a number of holders thinking it 
safer to sell out their warrants. The feeling, however, improved 
in the afternoon, and as the holidays were just at hand the market 
assumed a quiet but steady aspect. Makers of pig iron have been 
doing a very good business, the home demand continuing on an 
extensive scale, notwithstanding that the arrivals of pig iron from 
Middlesbrough are increasing. The foreign department of the 
trade is considered good for the season, although the past week's 
shipments were considerably smaller than those of the preceding 
week. A further slight decrease has to be noted in the stock in 
Messrs. Connal and Co.’s stores. 

Busi was done in the warrant market on Friday forenoon at 


liti 


and within the next few days another advance may be confidently 
looked for. No. 1 Bessemer is quoted at 57s. 6d. per ton; No. 2, 
56s. 6d.; No. 3 forge, 55s. 6d.; net, f.o.b., West Coast ports 
delivery over the next three months. The gradual recovery of the 
iron trade from the somewhat stagnant position it occupied some 
little time ago has inspired confidence on the part of both buyers 
and sellers, and they regard the present position of the pig iron 
market as reassuring and satisfactory. Steel is in good request, 
and several large orders have lately been booked, principally in 
steel rails Other qualities, however, find a good market. Prices 
are unchanged, but it is quite evident that the present demand 
must be the means of bringing about an advance before very long. 
Iron shipbuilders are laying down one or two keels. Engineers, 
ironfounders, are in steady employment. Iron ore in firm request 
at late quotations—13s. 6d. to 14s. per ton on trucks at mines. 
Shipping steadily employed. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Board of Trade returns disclose some interesting facts in 
reference to Sheftield trading during the last six months. In hard- 
ware and cutlery, Russia, which fell away in 1881 to £26,220, is 
now up again to £36,210; Germany has advanced from £86,874 to 
£94,663; Holland from £37,342 to £40,759; Spain and Canaries 
from £65,879 to £71,641; United States, from £225,469 to £239,623 ; 
Brazil, from £128,133 to £134,028 ; British North America, from 
£90,350 to £114,199; British Possessions in South Africa, from 
£94,662 to £114,209; Australia, from £231,330 to £376,642 ; while 
“other countries,” lum together, show an increase of from 
£412,265 to £467,463. The total result comes out thus for the six 
months of the two years :—June, 1881, £1,788,896; June, 1852, 
£2,031,172. 

France, British India, the Argentine Republic, and the forei 
West Indies, are the only markets which show a falling-off. In 
France, the operation of the new tariff for the short time it has 
been the law is already telling severely, our exports of hardware 
and cutlery having diminished from £19,962 for June, 1881, to 
£14,942 last June—a falling-off equal to £5000ina month. On the 


month, Germany, Spain and Canaries, United States, foreign West 


49s. 44d. to 49s. 3d. and 49s, 4d. cash, and 49s. 3d. to 49s. 5d. and 
again 49s, 6d. one month, the afternoon quotations being 49s. 4d. 
to 49s. 6d. cash, and 49s. 6d. to 49s. 74d. one month. On Monday 
forenoon business was done at 49s, 44d. to 49s, 6d. and back to 
49s, 44d. cash, and 49s, 6d. to 49s. 7d. one month ; the afternoon’s 
transactions were at 4%s. 44d. cash, and 49s, 6d. to 49s. 64d. one 
month. On Tuesday forenoon business was done at 49s. 34d. to 
49s, 14d. cash, and 49s. 5d. to 49s. 3d. one month, the afternoon’s 
quotations being 4%. 24d. to 49s. 3d. cash. e market was 
strong on Wednesday at 49s. . to 49s. 114d. cash, 50s. eight 
days, and 50s. 1d. one month. Business was done to-day—Thurs- 
day—up to 50s, 2d. cash and 50s. 4d, one month. 

The prices of makers’ iron are very firm, and in some cases 6d. 
per ton higher than last week. The quotations are as follows :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 60s. 6d.; No. 3, 
55s.; Coltness, 62s. and 55s. 6d.; Langloan, 60s. 6d. and 55s, 6d.; 
Summerlee, 58s. 6d. and 52s.; Calder, 59s. and 52s.; Carnbroe, 
53s. 6d. and 50s. 6d.; Clyde, 53s. and 50s.; Monkland, 50s. 6d. 
49s.; Quarter, 50s. 6d. and 49s.; Govan, at Broomielaw, 
Leith, 60s. 6d. and 55s, 6d.; 
g 50s.—specially selected 52s. 6d.—and 
49s.; Kenneil, at Bo'ness, 49s. 9d. and 48s. 6d.; Glengarnock, at 
Ardrossan, 53s. and 50s.; Eglinton, 50s. 6d. and 49s, 6d.; Dal- 
mellington, 50s. and 49s. 6d. 

The manufactured iron trade is brisk, there being a satisfactory 
amount of activity at the malleable works, although ship-plates 
are reported to have been purchased at rather easier terms. Prices 
of bars are pretty well maintained, and there is a fair demand for 
boiler-plates at former prices. Founders are still very well 
employed, and there are one or two very good pipe founding con- 
tracts in the market. The various branches of the hardware trade, 
which have been busy since before the May term, have also been 
doing very good work this week, and there has been a pressure 
upon the works generally in order to complete orders before enter- 
ing upon the summer holidays. 

e War Department have forwarded to Glasgow a number of 
chests of specimen tools, such as are used in connection with the 
department, in order to give manufacturers in the West of Scot- 
land an opportunity of examining the articles for which they are 
invited to compete. The tools sent comprise carpenters’ tools, 


50s. 6d. and 49s.; Shotts, at 


Carron, at Gr th, 
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heavy and light, for general army and field ser- 
vice; and plumbers’, gasfitters’, and tinsmiths’ 
tools, for engineers’ service; as also coopers’ 
tools for general service 

The principal engineering firms of Edinburgh 
have granted their men an increase of 4d. an 
hour, and it isthus expected that the threatened 
strike will be averted. 

The coal trade has been fairly active during the 
week, At Glasgow the shipments have been 
above the average, although they do not show 
quite so well at some of the other Scotch ports, 
and are upon the whole some 3000 tons less than 
last week. At the collieries the men have been 
very busy preparing for the holidays, but the 
inland demand not been quite so brisk. Prices 
are everywhere without alteration. 


WALES & ADJOINING COUNTIES, 


(From our own Correspondent.) 

Tue trading community of Cardiff are beginnin, 
to take a more lively interest in the Bute Doc 
question. It is now secn that the proposal of the 
opposing freighters to construct docks on the Ely 
or at | Nese would naturally tend to divert 
business from Cardiff. I may add to this that if the 
Great Western Railway interest should be ob- 
tained to this end, this result would be very 
likely, as the Great Western Railway has more 
interest west of the Rhondda—the great feeder 
of Cardiff—than in the Rhondda, A third view 
of the matter is now under discussion ; to form a 
trust, the same as governs the Swansea Docks ; 
buy the interest of the Marquis of Bute ; let the 
trust have the government, and the Marquis 
stand landlord’s rights and privileges. The easiest 
solution of the case would be the support of the 
present Bill, which aims at sweeping away anti- 
quated rights, and instituting rules and regula- 
tions which would ensure thorough government 
and equity. 

Under the Rhymney Railway Bill, into which 
the Taff Vale Railway seek to place two clauses, 
the Brecon and Merthyr Railway would suffer 
considerably unless arrangements with eS 
are continued, or just allowance made. is isa 
matter which should be vigorously defended. 

There has been an emeute at Tredegar Iron- 
works between the Welsh and the Irish. I note 
it briefly on account of its important bearing on 
the labour market. The Irish now abound we 
in all the iron districts, and asa rule they wor 
far less than the Welshmen. This riot which 
arose out of ill-feeling engendered by the conduct of 
Trish assassins—the Cavendish and Burke tragedy 
—threatens to drive the Irish out of Wales. 
Thousands have left already, and only a spark is 
required to cause a similar riot and exodus from 
regretted that peaceful labo 

t is much to t ur 
has had any intrusion of political feeling, or 
national antagonism, especially as the iron trade 
is looking up. 

In the half-year ending June, Wales has ex- 

rted a verb leas quantity of iron and steel. 

e following are the returns which have just 
been issued :—From Cardiff, 69,880 tons ; from 
Newport, 93,027 tons ; from Swansea, 4485 tons. 
This shows a gratifying state of trade, and one 
that should prompt arthfa and Plymouth to 
be active in getting in a state of forwardness for 
co-operation. I hear not only of the large French 
order noted last week as being in the market, bus 
of an Austrian one for 30,000 tons, and an im- 

vement setting in with regard to American 

emands. The orders now being placed warrant 
the belief that we are in for a busy autumn and 
winter trade. 

There is a firm tone prevailing in the coal trade, 
though some degree of surprise hes been expressed 
that a busier week has not been had. The total 
shipments from all the Welsh ports last week 
were 189,746 tons, a slight falling off, but not to 
an appreciable extent. The fact is, that the 
coaling ports have been well supplied of late, in 
of hostilities w have 

in Egypt, and no great excess of export n 
be — only a steady continuance. Many 
of our large coalowners at Cardiff are vitally 
interested in the Egyptian question, Sir George 
Elliott and Mr. Cory in particular. 

Patent fuel continues in good demand, both at 
Cardiff and Swansea. During the month of June 
Swansea shipped 22,000tons. Last week theaverage 
was well maintained. The Prince of Wales Dock at 
Swansea is still in the background as regards any- 
thing like a general use. It is now stated that 
the Midland Railway Company propose to levy 
ld. per ton on all coal coming over their system 
to be shipped at the new dock. If this intention, 
and a similar one on the part of the Great 
Western Railway, be carried out, lessened use 
expected. 

Some notion of the extent of a Welsh colliery 
is given by the fact that in the Dinas Pit, where 
an explosion took place in Jan , 1879, the 
bodies of the sufferers are only poy (Fre found. 
Two were found this week. 

With reference to the strike now on at Fern- 
hill, the proprietors have proved conclusively 
that by abstaining from work without having 
given notice the men on strike are liable to a 
prosecution. 

Small steam coal is in good demand, and large 
sales have been concluded at 5s, per ton. 

The Llangammarch Railway Bill has passed 
standing orders. This line will open up a good fteld 
and develope various mineral and other industries, 


THE Chicago Railway Aye reports that 4990 
miles of new American railways were laid during 
the first half of 1882, making the total mileage 
over 107,000. This construction is unequalled by 
that effected in the first half of any year. 


THE IRON ORE TRADE IN CUMBERLAND.— 
Owing to the increased demand for pig iron 
raisers of iron ore are doing their utmost to 
increase the output, Around Frogington, Moor 
Row, and Cleator Moor, boring operations are 
being carried on with very fair success. The 
tramways which are being constructed from Lord 
Leconfield’s, St. John’s Pit, and for the Carron 
Company’s mines at Jacktrees, in order to facili- 
tate the transit of ore and lessen the cost of 
carriage, are expected to be ready for working in 
a short time. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specijications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, by 
giving the number of the page of THe ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
‘inding the numbers of the Specyjication, 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 

4th July, 1882, 

3139. Guipes, P. Sharp, Aberdeen. 

3140, LappEr-rapes, T. French & J. Monks, M’chester. 

3141. Frames, M. M. Simmons, D. A. Lowthime, and 
J. H. Tree, London. 

3142. SusMARINE TELEGRAPH CaBLes, G. E. Vaughan. 
—-{S. Trott and F. A. Hamilton, Nova Scotia.) 

$143. Grapnets, G. E. Vaughan.—{S. Trott and H. 
Kingsford, Nova Scotia.) 

3144. Barpep Wire, F. C. Glaser.—(A. Schniewindt, 
Germany.) 

$145, Rack Poueys, C. Priestland, Birmingham, 

$146. Separatina Propucts from Gases, W. Ferrie, 
Calderbank, Lanark. 

$147. Giass R, W. Harris, Paris. 

#148, WarerPRoor CLoTHes, A. Sachs, Berlin. 

3149. PLovous, T. T. Mallett, Street, Somerset. 

$150. Dynamo Macuines, R. Werderman, London. 

8151. Sewine-macHines, F. Wirth.—(Junker and Ruh, 
Karlsruhe, Germany.) 

$152. Boots, &&., T. Morgan.—(F. Schmider, Baden.) 

$153. GeneraTinG Gas, W. F. Browne, London. 

3154. Manuracrurina Gas, W. F. Browne, London. 

3155. Evaroratine Liquips, W. F. Browne, London. 

3156, Enoravine, H. J. Haddan.—(J. Barle, U.S.) 

3157. Hyprau.ic Moror, G. W. von Nawrocki.—(F. &. 
Theis, A Meckel, and L. A. Simons, Germany ) 

8158. Cooxine Foop, G. W. von Nawrocki.—(C. Becker 
and J. Reunert, Berlin.) 

3159, Extractinc Grease, G. W. von Nawrocki.—(J 
Wellstein, Germany.) 

3160. RecuLatinc DyNamo-ELecTRIC MacuinEs, W. R. 
Take.—(J. Carpentier, Paris.) 

$161. INcANDEsceNT Lamps, A, R. Leask, London. 

3162, Dressina, &c., Ores, F. Wirth.—(H. Hochstrate, 
Germany.) 

$163. Spinninc Frames, A. Clark.—(@. Jayuith, U.S.) 

3164. Stitt, W. A. Barlow.—(J. Gireis, Prussia. 

3165, Epucationat Games, A. Boult. —(J. Froin, Paris.) 

5th July, 1882. 

3166. Hem-stitcurna, A. Gass, Belfast. 

3167. RatLway D. Knight, Cambridge. 

3168, Currine Stone, M. Kellow, Penrhyndeudraeth. 

3169. Neckties, I. Noar, Finsbury. 

3170. Pavement Licuts, T. G. Webb, Manchester. 

$171. Governina Enorngs, W. W. Girdwood, P 5 

Vottaic Batrerizs, J. Imray.—(P. 


aris.) 
3173. Recorpinc Speecu, J. Imray.—(A_ Gentilli, 
Leipsic, and L. C. Alexander, 
3174. Horsesnors, M. Bauer.—(J. R. Cancio, U.S.) 
3175. EvLecrricatty InsuLatina, W. F. Bottomley, J. 
H. Barry, and J. J. Lundy, London. 
3176. InsuLaTING Compounps, M. Mackay, London. 
3177. Horsesnogs, W. R. Lake.—(F. A. Roe, U.8.) 
3178. Bonz Hanpies, W. Lake.—(A. Estabrook, U.S.) 
$179. Sucar, T. Hughes.—(&. Wernickenck, Moscow.) 
3180. Prope.Line A. Rickarby, Newcastle. 
3181, DyNamo-ELecTRIC Macuines, A. Léevy.—(D. 
Lachausée, Liege.) 
3182, Securtnc MaiL-Baos, A. M. Clark.—(7. A. Platt 
and W. Man, New York, and W. Platt, New Jersey.) 
3183, Prerarine Corron, A. M. Clark.—(@. A. Risler, 
Cernay, Alsace.) 

3184, Steam Enornes, A. Clark.—( W. Goodwin, U.S.) 

$185. VENTILATING Rooms, J. G. Tongue.—(H. Wattel, 
Tourcoing, France.) 

6th July, 1882. 

3186. Recovertnc Sutpnur, W. Weldon.—(M. Schas- 
ner and W. Helbig, Austria.) 

3187. RecuLatine Suprty of Air, R. H. Brandon.— 
(A. Howatson, Paris.) 

8188. Drivine Betts, J. K. Tullis, Glasgow. 

3189. SepaRatinc Propucts from Gases, W. Ferric, 
Calderbank, Lanark. 

3190. TELL-TaLEs, A. Schweitzer & T. Lawrie, London. 

3191. Bricks, W. C. Gibson, Newcastle-on-Tyne. 


$192. CurTinc R. A der, jun., Edinburgh 
3193. J. Parton and D. G. Stansbie, 
Birmingham. 


$104, Weis, F, Wiswall and W. Collier, Manchester. 

3195. Arr Pump, L. Bishop, and 8. Girling, London. 

3196. Woot Yarns, W. Greenwood, Halifax. 

$197, Tenston Coup.ixes, J. T. Mitchell, Mere. 

3198. WALLs, T. N, Sully, 

$199. CARDBOARD, &c., J. H. Johnson.—(J, Miiller, 
Switzerland.) 

3200. Wueer Tires, A. C. Guerrier, Fulham. 

$201. VeLocirepes, J. Walker, 

3202. Compine Woot, F. Fairbank and J. Robertshaw, 
Allerton. 

3203. Scrupaine Surps, R. C. A. Allen, Liverpool. 

$204. GeneraTinG, &c., Evecrric Currents, W. R. 
Lake.—(B. Thomson, New Britain, U.8. 

8205. MILLING MACHINERY, J. Cad » Wexford. 

3206, Dryina Crops, J. L. Norton, don, 

$207. CuLtivatine, &c., Oysters, W. H. Thompson 
and C. W. Kitto, London. 

3208. Separatina Hair from Skins, J. T. Tussaud, 


London. 

3200. Fans, C, Clay, Wakefield. 

$210. Looms, W. Buckley & J. Hollingworth, York. 

3211. Heatine Water, E. Brydges.—(D. Grove, Berlin.) 

Tth July, 1882, 

3212, Gas, J. Thomas, Bodmin, and C, Ennor, Oporto. 

3213. Vatves, J. Thomas, Bodmin, & C. Ennor, Oporto. 

3214, SuLpHate of Ammonia, J. Coates, London. 

$215. Seat-suirrer, W. H, Roberts, Bridgewater. 

3216. ORTHO-NITRO-META-METHYL-BENZALDEHYDE, J. 
Erskine.—(Farbwerke vorm: Meister, Lucius, and 
Briining, Germany.) 

3217. APPLYING ANTI-INDUCTION CoveRiINGs, G. 8. 

age.—(J. M. Stearns, jun., Brooklyn, U.S.) 

$218. Cinnamic Acip, &c., J. Erskine.—(Farbwerke 
vorm: Meister, Lucius, and Brining, Germany. 

3219. Supports for Conpuctors, G. 8. Page.—{J. M. 
Stearns, jun., Brooklyn, U.S. 

3220. Woot, R_H. Woodley, London. 

3221. AccumuLaTors, R. Woodley & H. Joel, London. 

3222, Omninuses, &c., H. W. Hart, London, 

$223. Fr_rerina, J. H, Topham, Manchester. 

$224. Tack-makinG, R, Brandon.—(F. Huré, Paris.) 

$225. Cass, J. Abbott, Bideford. 

3226, ELECTRO-MAGNETIC Motor, E. Toynbee, Willesden. 

3227. Bearinas, J. V. Hope, Wednesbury, and J. Dick- 
son, Seaforth. 

3228. Carrripces, F. Wirth. —(Pulverfabrik Kottweil 
Hamburg, conor.) 

8220. CisterNs, U. Bromley, G. Crowe, and W. James, 
Chester. 

$230. Tricycies, &c., W. T. Shaw, Surbiton, and W. 
Syde London. 

3231. Bunpiina Lerrers, F, A. R. Russell, London. 

3232. Sranp, J. F. Plticker, Antwerp. 

3233. Evecrric Ciocks, J. P. A, Schlaefli, London. 

$234. Botries, O. G. Abbott, Huddersfield. 

3235. CoLiEctors, J. T. Mitchell, Mere. 

$236, Arc Lamps, F. M, Rogers, London. 


3237. Tipprxe Carts, W. Vincent, Arborfield. 
3238. Turrer CLocks, W. H. Bailey, Salford. 
8th July, 1882. 

3239. TREATING Fasrics, J. Ashworth, Rochdale. 

3240. Pirates for Accumu.ators, T. 8. Sarney and J. 
M. Alprovidge, London. 

$241. Rutinc Paper, E. Barnett, London. 

3242. Tare Lappers, J. Carr, Manchester. 

3243. Pruntine, J. Gibson, Manchester. 

3244. INcaNDEsceNT Evectric Lamps, T. J. Handford. 
—(C. A. Van Cleve, New Jersey, U.S.) 

3245. SepakaTinc Tar from AmMoniacaL Liquor, J. 
and R., jun., Dempster, Elland. 

Brusnes, W. H. Baynes, London. 

3247, Axes, H. J. Haddan.—(B. Mers, Brucelles.) 

$248, Cranes, M. Brooks and J. Spencer, Lancaster. 

3249. Looms, C. Thompson, Halifax. 

3250. Workinc Furnaces, J. Burch, Stockport, and 
R. Allen, Manchester. 

$251. Ovens, A. M, Clark.—(J. J. Mowni¢, Paris.) 

8252. mca H. Codd, London, and D. Rylands, 

rmsley. 

3253. Smeitinc, R. Parry, Hoole. 

$254, KNIFE-CLEANING, G. Kent, London. 

3255. INCANSDECENT Evectric Lamps, J. H. Gardiner, 
London. 


= 


10th July, 1882. 


8256. RoLtinc MILLs, CU. A. Snow.—(C. B. Sill, U.S.) 

3257. Stoprers, A. T. King, Nottingham. 

3258, Hauy-crrcLe Garter, J. Parry, London. 

3259. Pickers, E, Booth, Manchester. 

3260. Srarr-Rops, I. C. Morris, Manchester. 

$261. Sprnnine, &c., J. Myers and B. Bradford. 

3262. E. Heppenstall, Huddersfi d. 

3263. Brocks,” E. Davies, London. 

$264. TRANSPORTING Live FisH, E. L. Sheldon, London. 

$265. Emery WHEELS, R. R. Gubbins, New Cross. 

$266. Parinac Curis of Hat-prias, J. Cree, Denton. 

3267. Heexs, J. J. Gascoigne, Leicester. 

3268. Cameras, W. F. Stanley, London. 

3269. Fitter Carp Setrinc, W. and E. Blackburn, 
Cleckheaton, York. 

3270. Rotary Enoings, J., F. W.,and W. W. Brierley, 
Kensal Green. 

$271. EvecrricaL Meters, T. J. Handford.(7. A. 
Edison, New Jersey, U.S.) 

3272. Suoorine Seats, H. F. Beaumont, Huddersfield. 

8273. Macnets, J. 8. Fairfax, London. 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
3182. Vatves, A. M. Clark, London.—A communica- 
tion from W. 8. Phelps, U.S., and W. Hofford, 

Canada.—3rd July, 1882. 
3133. Morive Power, J. Jeffs, Islington.—3rd July, 


1882, 
Gas, W. F. Browne, London.—4th July, 
1882, 
$154. Manuracturine Gas, W. F. Browne, London.— 
4th July, 1882. 
Evaporatine, W. F. Browne, London.—4th July, 
8! 


2. 
3156. Encravinc, H. J. Haddan, Kensington. — A 
communication from J. Earle, Delaware, U.S.—4th 


July, 2. 
$178. Bonz Hanpves, W. R. Lake, London.—A com- 
munication from A. C, Estabrook, Florence, U.8.— 


Paris.—A communication from A. Howatson, Paris. 
—6th July, 1882. 


Patents on which the Stamp Duty of 
£50 has been 


W. Morgan-Brown, London.—ith July, 
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2880, GENERATING Srzam, H. E. Newton, London.— 
15th July, 1879. 
J. Hamblet, West Bromwich.—30th June, 


2759. SupportinG Rarts, C. Markham, Staveley.—7th 
July, 1879. 
2851. PARALLEL Vicks, &c., C. Neil, Sheffield.—12th 
July, 1879. : 
“= — Tip Vans, J. Watling, London.—l6th 
Y, 1509. 
=. &c., T. Melling, Liverpool.—9th July, 


1879. 
2804. Harr-ciippers, L. Sharp, Providence, U.S.—9th 
July, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 

2405. Preumatic Brake, G. Westinghouse, jun., Lon- 
don.—3rd July, 1875. 

2434. SicNaLLine, W. Stroudley and 8. Rusbridge, 
Brighton.—6th July, 1875. 

2460. ComBInING MerTaLiic Sutpuipes, &c., T. Grif- 
and W. P. Thompson, Liverpool.—sth 

ly, 1875. 

2551. &c., A. Macdonell, Newry.— 
16th July, 1875. 

= Gas Meters, G. Goldsmith, Leicester.—24th July, 


79. 
2478. WinpinG Arraratus, A. M. Clark, London.—9th 
July, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filling opposition 28th July, 1882. 

1008. Looms, T. Singleton, Darwen.—2nd March, 1882. 

1020. TraNsmittinG Sounp, J. Rapieff, London.—3rd 
March, 1882. 

1045. Fountain Pens, J. D. Carter, London.—4th 
March, 1882. 

1049. UMBRELLA Stipes, A. C. Henderson, London.— 
A communication from C. Grataloup and J. B. 
Leymarie.—4th March, 1882. 

1053. Disencacine Suips’ Boats, M. E. T. Bulow, 
Hamburg. —4th March, 1882. 

1059. Keys of Viotns, &c., J. Stuttaford, New Barnet. 
—4th March, 1882. 

eee E. Callot, St. Denis.—6th March, 


1068. Copyinc Presses, W. J. Brewer and J. R. Meihé, 
London.—6th March, 1882. 

1070. F. Wirth, Frankfort-on-the- 
ain.—A com. from F. Beck.—6th March, 1882. 
1071. Fotpinec Cuairs, C. D. Abel, London.—A com- 
ication from C. Timme.—tth Marca, 1882. 

1076. Smrrns’ Heartus, P. Everitt, London. — 6th 


larch, 1882. 

1133. Borrte Srorpgrs, A. Clark, London.—A com- 
munication from G. D. Dows.—8th March, 1882. 

1151, Cash Countrrs, C. D. Abel, London.—A com- 
munication from F. Witte.—9th March, 1882. 

1156. Sopa and Porasu, J. Mactear, Glasgow.—l0th 
March, 1882. 

1162. Execrric Currents, W. R. Lake, London.—A 
communication from H. Maxim,—1l0th March, 1882. 


1163. Evecrric Lieut, W. R. Lake, London.—A com- 
munication from E. Weston.—l0th March, 1882. 

1206. Strainers, R, Laurie, Darley Paper Mills.—13th 
Marc", 1882. 

1320. Smati-arms, W. M. Scott, Birmingham.—lsth 
March, 1882, 

1358. Currinc Mortise Howes, J. and W. Hall, Not- 
tingham.—2lst March, 1882. 

1550. FivrertnG, A. Reddie, London.—A com. from L. 
Hélie and C. M. de la Vieuville.—30th Mach, 1882. 
1586. BLeacuine Jute, T. G. Young, Kelly.—lst April, 
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1882. 

1745. Steam Bor.ers, R. Brandon, Paris.—A com- 
munication from C. Gamper.— 12th April, 1882. 

1816. VeGETABLE Fasrics, C. D. Abel, London.—A 
com. from E. Frémy & V. Urbain.—17th April, 1882. 

2236. ALcoHoLic Beverace, J. H. Loder, Holland.— 
11th May, 1882. 

2249. Reexs, A. J. Boult, London.—A communication 
from A. Descamps.—1l2th May, 1882. 

2304, Wasuinc Disnes, &c., R. Bramwell, Bayswater. 
—l6th May, 1882. 

2366. PREVENTING ExpLosions, T. Sheehan, London.— 
19th May, 1882. 

&c._, 8, Andrews, Cardiff.—26th May, 


2548. Furnaces, J. A. MacLellan, Glasgow.—30th 
May, 1882. 

2562. Rorary Motion, R. F. Heney, London.—slst 
May, 1881. 

2576. Compressinc Air, W. Darling and R. Sellers, 
Keighley.—31lst May, 1882. 

2673. Gas, W. R. Lake, London.—A communication 
from A. Binnie.—7th June, 1882. 

2728. Wasuinc Houses, M. Cockburn, Falkirk.—10th 
June, 1882. 

= Lamps, J. Lane, Fulham.—12th June, 


2767. Grinpinc Mitis, P. M. Justice, London.—A 
communication from M. B. Church,—13th June, 1882. 

2768. Carriaces, P. M. Justice, London.—A com- 
munication from M. B. Church.—13th June, 1882. 

Srass, R. W. Hitchins, Stoke Newington.—13th 

une, 1882. 

2794, Borters, C. Hulsberg. Finsbury.—1l4th June, 1882. 

2815. Cootine, &c., Air, A. B. Brown, Edinburgh.— 
15th June, 1882. 

2833. Rine Sprnnine, G. Perkins, G. Wimpenny, and 
J. Evans, Manchester.—16th June, 1882. 

2839. Lxvants’ C. P. D. Chittenden, 
Lee.—16th June, 1882. 

2848. Encines, &c., T. H. Ward, Tipton.—1l6th June, 
1882. 


3132. “VALVES, A. M. Clark, London.—A communica- 
tion from W. Phelps & W. Hofford.—ird July, 1882. 


Last day for filing opposition, lst August, 1882. 

1078. Steam Generators, C. Kingsford, London.—tth 
March, 1882. 

1093. Markino Out Lawn Tennis Courts, R. W. Ralph 
and W. 8. Underhill, Newport.—7th March, 1882. 

1095. Fitter Presses, W. G. Strype, Wicklow.—7th 
March, 1882. 

1096. Acruatinc CapsTans, W. L. Williams, London. 
—ith March, 1882. 

Boots, W. R. Lake, London.—A com- 

W. Copeland.—7th March, 1882. 

1109. Fixinc Sueets of Zinc, &., T. W. Helliwell 
Brighouse.—7th March, 1882. 

1114. Bicycte Lamps, W. Skaife, Limehouse.—8¢th 
March, 1882. 

1117. Naprep Harts, G. Atherton, Stockport.—A com- 
munication from G. Yule.—8th March, 1882. 

A. Squire, London.—9th March, 
1 


1170. Firoatine Ancuors, W. M. Bullivant, London.— 
10th March, 1882. 

1172. Exvecrric Lamps, J. Wauthier, London.—1l0th 
March, 1882. 

1177. J. D. Husbands, London.—l0th 
March, 1882. 

1184. Treatinc Rice, G. P. Witt, London. — llth 
March, 1882. 

1186. HeEets, W. E. Gedge, London.—A communica- 
tion from L. Dourdet.—llth March, 1882. 

1215. Looms, J. and F. Lee 
Bradf 


ming and R. Wilkinson, 
‘ord.—13th March, 1882. 
1237. Licut and Heart, A. Reckenzaun, Leytonstone, 
and J. H. Redfield, London.—14th March, 1882. 
1349. Rartway J. Livesey, Blackburn, and 
8S. Whitehall and R. Becconsall, Summerseat.—20th 
March, 1882. 


1422. J. Minitre, Paris.—24th March, 1882. 
1574. ELecrric Currents, W. R. Lake, London.—A 
communication from J. Moser.—3lst March, 1882. 
1696. FisHinc Bait, M. Carswell, Glasgow.—8th April, 


1882. 

1946. SzconpaRY Batrerigs, C. V. Boys, Wing.—25th 
April, 1882. 

2074. TRANSMITTING Heat, W. and J. Beesley, Barrow- 

-Furness.—2nd May, 1882. 

2094. PREPARING PresERvVEs, V. Manuel, Brixton.— 
4th May, 1882. 

2116. VentiLaTors, A. W. Kershaw, Lancaster.—5t/i 
May, 1882. 

2290. Winpinc Yarn, B. M. Knox, Kilbirnie.—16th 
May, 1882. 

2435. SicgHTING ORDNANCE, J. H. Johnson, London.— 
A communication from A. Deport.—23rd May, 1882. 

2566. Weavine D. A. Guille, London.—3lst 


May, 1882. 

2641. Fire ALarms, A. W. Rose, London.—5th June, 
1882. 

2647. MeraL Tuses, J. Robertson, Govan.—6th June, 
1882. 

= Incors, I. Beardmore,Glasgow.—1l0th June, 


730. TREATING WasTE Lime, G. R. Hislop, Paisley.— 
10th June, 1882. 
783. Dressine Stone, H. J. Haddan, Kensington.—A 
communication from A. McDonald.—13th June, 1882. 
2799. Fisres, 8. Tweedale, Accrington.—l4th 
June, 1882. 
2851. Furnaces, J. Mason, Witney.—1l6th June, 1882. 
2864. BLEACHING, E. de Pass, London.—A communi- 
cation from G. D. Davis.—17th June, 1882. 
Clark, London.—A com- 


June, 1882. 

2907. ELECTRIC TreLepuony, J. G. Lorrain, London.— 
A communication from A. Dunand.—20th June, 1882. 

2988. Harness, W. Powell, Merthyr Tydvil.—23rd 
June, 1882. 

2990. ELecrric CurRENTs, J. Johnson, London.—A 
com.from La Compagnie Electrique.—23rd June, 1882. 

3002. DyNAMO-ELECTRIC Macurnes, P. Jensen, London. 
—A communication from D. A. Schuyler and F. 
Goodyear.—24th June, 1882. 

3100. Sewrne Carpets, W. R. Lake, London.—A com- 
munication from A. Neustadt.—30th June, 1882. 

$178. ToorH-BRUSH HANDLEs, W. R. Lake, London.— 
A communication from A. Estabrook.—5th July, 1882. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
7th July, 1882.) 
89. LockwasHeER, T. H. Drew, Walsall.—7th January, 
1882. 


117. Camper, N. Ager, London.—9th January, 1882. 

128. ARMy TRENCHING Toot, A. H. Storey, Wands- 
worth.—10th January, 1882. 

187. Tie Wacons, J. W. Glover, Warwick.—l0ih Janu- 
ary, 1882. 

139. SicnaLuine, A. H. Perry, Croydon, and E. J. 

Houghton, Peckham.—10th January, 1882. 


44. Seconpary Bartreries, H. J. Haddan, Kensing- 
ton.—1llth January, 1882. 

146. Printinc Macuines, G. Newsum, Leeds.—1l1th 
January, 1882. 
151. Branpinc Corks, C. J. Leclere, Paris.—1lth 

January, 1882, 


5th July, 1882. 
$187. RecuLatinc Suppty of Air, R. H. Brandon, 
2883. Makine F. N. Mackay, Liverpool.—l6th 
July, 1879. 
2939. Puriryinc ALKALINE So.utions, E. Carey, H. 
Gaskell, jun., & F. Hurter, Widnes.—18th July, 1879. 
2785. RatLway Crosstnos, J. 8S. Williams, Glasgow.— 
8th July, 1879. 
2806. PenmawENT Way, S. Nicholls, London.—9th July, ‘ 
1879. 
2845. SELF-actinc Mugs, J. Chisholm, Oldham.—12th 
July, 1879. 
2848. BREECH-LOADING FIRE-ARMS, J, MacNaughton.— 
12th July, 1879. 
2798. RerLectors, J. Westaway, Plymouth.—9th July, 
munication from J. Schweizer.—l7th June, 1882. 
2898. Execrric Lamps, A. Swan, Gateshead.—19th 
1882, 
1087. Fettine Hats, R. Manchester.—7th 
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222. Taste Fountary, C. H. and C. Kessell, South- 
wark.—16th January, 1882. 

224. Exvecrric Liertine, W. R. Lake, London.—1l6th 
January, 1882. 

234. Macuings, W. R. Lake, Lon- 
don.—17th January, 1882. 

254. Opgratinc Brakes, W. Wakefield, Dublin.—18th 


January, 1882. 

339. Execrric Lamps, E. de Pass, London. — 23rd 
January, 1882. 

346. Evecraic Lamps, R. E. B. Crompton, London.— 
24th January, 1882. 

357. FastEstyos for Neckties, J. Hinks, T. Hooper, 


and F. R. Baker, m.—24th January, 1882. 

415. V ELOCIPEDES, W. Hillman, Coventry.—27th Janu- 
ary, 1882. 

417. 7. Gas S. Withers, Torquay.—27th Janu- 

1 

"cam, J. Dewrance, London.—27th January, 

446. “CorFERDAMS, Cc. J. Fox, Birkenhead. — 28th 
January, 1882. 

539. MeTratiic Bepsteaps, J. Taunton and G. Aston, 
Birmingham.—3rd February, 1882. 
544. Currine Bricks, G. Otway, Brixton.—4th Febru- 
I J. Po verpoo! 
574. EVENTING INCRUSTATION, ver, Li 1. 
—6th February, 1882. 

617. Smatt-arms, &c., W. M. Scott and T. Baker, 
Birmingham.—Sth February, 1882. 

736. TorPepogs, J. H. Johnson, London. 
—15th February, 1882. 

744. Socker Bouts, W. Randle, Birmingham.—15th 
February, 1882. 

780. Esorve Governors, D. Greig and M. Eyth, 
Leeds.—l7th February, 1882. 

842. Ascertaminc the VoLume of Gas, A G. V. Har- 
court, Oxford.—2lst February, 1882. 

863. Drawrmnc in Warp Tareaps, J. H. Johnson, 
London.—22nd February, 1882. 

868. Te.t-TaLe, M. Levy, Knighton, and F. Lowe, 
Aylestone Park.—22nd F » 1882. 

e, London.—24th 


907. PeNpuLuM Moror, W. R. 
February, 1882. 

1518. Provecrites, W. Naylor, Penistone. — 29th 
March, 1882. 

1637. Beanreas, J. H. Johnson, London.—4th April, 


1668. SupmaRIne Torreposs, W. N. Hutchinson, 
Wellesbourne.—tth April, 1882. 
1815. Avromatic Osturator, L. A. Groth, London.— 
17th April, 1882. 
Raistnc Surps, &c., W. L. Wise, Westminster.— 
24th April, 1882. 
1966. Preventinc Smoke, W. Begg, Sale.—26th April, 
SOEs, 


1882. 
, P., and N, Fraser, Arbroath.—28th 
April, 


2010. 

2016. Grove Fasteners, &c., W. J. Walden, Kings- 
land.—28th April, 1882. 

2075. CaLoric Enornes, J. Buckett, Southwark.—2nd 
May, 1882. 


(List of Letters Patent which passed the Great Seal on 
11th July, the 1882.) 


Rovinc Frames, J. Cryer, Dukinfield. — 15th 
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7. Movtprise Cement, H. Reid, London.—6th Janu- 
1882. 

-166. InpicaTine Spgep, L. Smith, Westminster.—12th 
January, 1882. 

168. Lopricant, T. G. Alcock, Manchester, and J. 
Johnson, Strevford.—12th January, 1882. 

169. Etecrro-motors, &c., H. S. Raison, Bayswater.— 
12th January, 1882. 

171. Looms, C. Turner, Colne.—12th January, 1882. 

178. C. E. Spagnoletti, London.—12th 
January, 1882. 

G. Moss, Lundon.—13th January, 


186 Coxe, H. J. Haddan, Kensington.—13th January, 


Wire Ropgs, G. Cradock and L. Gooder, 
Wakefield.—13th Jonuary, 1882. 

198. Evecrric Brock Sienaus, J. Radcliffe, Retford. 
—13th January, 1882. 

206. Wire Net, F. Wirth, Frankfort-on-the-Main.— 
_ 14th January, 1882. 

239. Compounp, F. Wirth, Frankfort-on-the-Main.— 
17th January, 1882. 

W. H. Beck, London.—l7th January, 


26. J. Hornsby, Lincoln, and I. Trolley, 
Spittlegate.—17th January, 1882. 

252. SecospaRy Batreries, H. H. Lake, London.— 
18th January, 1882. 

263. Turee-Leccep Iron Ports, D. Cowan, Stirling.— 
19th January, 1882. 

264. AscerTaininc Depru of Liquips, T. Bassnett, 
Liverpool.—19th January, 1882. 

285. CarriacE Lamps, W. a and W. Burley, Bir- 
mingham.—19th January, 188: 

288. and Dyerne, J. Glasgow. 

—20th January, 1882. 
309. H. Stevenson, Manchester.—2lst January, 
1882 


5496. 


312. SPrNpLes, W. R. Lake, London.—2lst January, 
1882. 


319. Seconpary Barreries, J. 8. Sellon, London.— 
—2lst January, 1882. 
Breecu-Loapers, 8., R., and W. Trulock, Dublin. 
—23rd January, 1382. 
4ll. Sewerace GULLIEs, Berlin.—27th 
January, 1882. 
413. Protectinc Roors, B. L. Thomson, London.— 
27th January, 1882. 
435. Gun Waps, H. E. Newton, London.—28th Janu- 
ary, 1882. 
= J. Haddan, Kensington. —31st Janu- 


1882. 

Sappize, W. R. Lake, London.—2nd 
February, 1882. 

559. W. R. Lake, London.—4th 
February, 188 

598. Breap, A. i Clark, London.—7th Februa’ 882. 

633. ANTI-CORROSIVE PAINT, A. Riegelmann, ia. 
—9th February, 1882. 

665. Insectinc Apparatus, H. A. Bonneville, London. 
—llth February, 1882. 

606. TREATING pane, A. M. Clark. London.—13th 
February, 188: 

740. ELecrric M. Clark, London.—15th Feb- 
ruary, 1882. 

813. ConnectTinc Apparatus, E. J. Evans, Sudbury.— 
20th February, 1882. 

1032. Swruamine, C. D. Abel, London.—3rd March, 1882. 

1100. Pranorortes, J. Ainsworth, Brinscall.—7th 
March, 1882. 

1597. Rattway H. Morris, Manchester.— 
29th March, 1882. 

1529. ATTACHING Now-conpuctors, T. and J. Brooke, 
Sheffield.—29th March, 1882. 

1633. Drivine Gear, H. Clegg, Accrington.—4th April, 
1882 


C. Pieper, 


GLYCERINE, B. J. Young, Manchester.—12th 

pril, 1882. 

1908 &c., FE. H. Greeven, London.—27th April, 
1882. 


2223. Car Covpiines, H. J. Haddan, Kensington.— 
llth May, 1882. 

2325. and P. M. Justice, London.—17th 
May, 1882. 


List of Spestientions published during the 
week ending July 8th, 1882. 


4377, 2d.; 4924, 1s. 2d.; 4977, 4d.; 5012, 6d.; hang 6d.; 


5064, 64.; 5170, 6d; 5201, 1s.; 5260, 6d.; 5261, 6d.; 
5295, 5300, 2d.: 5301, 2d; 5303, 2d. 2d.; 

od; 2d.; 5311, 6d.; 5313, 6d.; 5314, 2d.; 
5319, 6d.; 5818, 2d; 5319, 2d.; 5322, 2d.; 
5824, 2d.; 5325, 6d.; 5327, 4d.; 5829, 6d.; 5830, 6d.; 
5881, 5332, 6d.; 5333, 2d; 5884, 6d.; 5335, 6d.; 
5886, 2d.; 5388, 6d.; 5840, 6d.; 5341, 2d.; 5342, 6d.; 


5345, 6d.; 5347, 8d.; 5349, 2d.; 5350, Sd.; 5852, 6d.; 
5853, 6d.; 5354, 6d.; 5855, 6d.; 5856, 2d.; 5257, 6d.; 
5359, 6d.; 5860, 2d.; 5361, Is. 4d.; 5862, 2d.; 5363, 4 
5264, 2d.; 5365, 6d.; 5366, 4d.; 5368, 2d.; 5870, 2d.; 
5872, Sd.; 5373, 6d.; 5874, 2d.; 5875, 10d.; 5376, 6d.; 
5377, 8d.; 5878, 1s.; 5380, 6d.; 5381, ; 5382, 
5383, 2d.; 5884, 2d.; 5385, 6d; 5: ; 5888, 6d.‘ 
5389, 4d.; 5390, 6d.; 5391, 6d.; 5894, 2d.; 

5895, 2d.; 5398, 4a; 5398, 6d.; 54038, 

5412, 2d.; 5413, 2d.; 5414, Qd.; 5415, 2d: 5416, 2d.; 
5418, 6d.; 5421, 6d.; 5422, 2d.; 5497, 4d.; 5429, 4d; 

5439, ; 47, 6d.; 5468, 4d.; 5478, 6d.; 5523, 6d.; 
5563, th 39, 2d.; 44, 2d.; 304, 4d.; 627, 2d. 


902, 4d.; 1264, 1298, 4d.: 


1708, 1738, 6d.; 


*,* Specifications will be forwarded by Fe from 
the Patent-office on receipt of the amount of price and 
_ Sums ex ls. must be remitted by 

‘ost-office order, payable at the Post-office, 
High Holborn, to r. H. Reader Lack, her Majesty's 
Patent-office, y-lane, 
London. 


ABSTRACTS OF SPECIFICATIONS. 


eee ea y for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


4377. CLurce Grirprne on RaTcHEeT MECHANISM FOR 
PorTaBLe Forcss, &c., J. Hardinge, 


which the axis of this wheel makes with Ay axes of 
the two cones, and therefore the speed of the shaf 
which works the counting ee, being po by 
mechanical motion derived from variations in the 
current to be measured, said variations of angle bei:: 
— by combination with an electric motor an 

ynamometer. The inventor also claims the combina- 
se of - the above with a Wheatstone’s bridge and a 
rheosta‘ 


5104. IMPROVEMENTS in Ecectric Batrerigs, A, M. 
ark, nd ey 1881.—(4 commu- 
nication from @. Fournier, 4d. 

The inventor takes lead oxide rr powder and dy we] 
it with glycerine so as to form a thick 
enough to run into moulds, After twenty-fou 
in the moulds it sets in a mass which is insol 
water. It is very red when i din dilute 
sulphuric acid, and in circuit with metallic zinc it 
to the metallic state as fast as the 


4024. Macuine ror Forme THE Lup FRO 
WHICH To Print, &., J. A. Marquez, Peru. Tek 
November, 1881. 1s. 2d. 

The object is to obtain a simultaneous impression 
from several matrices, and consists in mounting the 
type in holders placed over the matrices, which are 

caused to traverse beneath the type, on which needles 
pocsare by levers descend an force it into the 
matrices. 


4948. IN AND CONNECTED WITH 
Evecrric Lamps, G. André, Dorking.—llth No- 
vember, 1881. 1s. 

This relates to arc lamps. The inventor feeds his 
pe carbon by a separate current, so that the feed 
only applied when required, and then automatically. 

For this purpose be uses a shunt circuit in connection 
with feed ets and feed-controlling magnets, 
which latter admit or refuse the entry of a current to 
the feed magnets, accordi! as the arc requires 
adjustment or not, the said feed current passing 
through a relatively ‘small ind d wire 

to a number of lamps, and the current being regularly 

intermittent] suppli ied from some source by some suit- 


—S8th October, 1881.—(Not proceeded with.) 2d. 

This relates to a clutch ratchet or gripping apparatus 
whereby a reciprocating action can be converted into 
a rotary motion, and it consists in casting recesses in 
a clutch box at suitable angles to receive one or more 
loose pieces of metal of wedge-shape, and which act as 
gripping or actuating catches by dropping into, a 
— pinion working loosely on a othe inside the 

4502. IMPROVEMENTS IN APPARATUS FOR GENERATING 
ELECTRICITY AND FOR THE PRODUCTION OF ELECTRO- 
MOTIVE POWER, PaRTs OF WHICH IMPROVEMENTS 
ARE APPLICABLE TO OTHER Purposes, A. Millar, 
Glasgow.—20th October, 1881. 8d. 

This relates to an invention for enabling electric 
currents to be produced with less expenditure of 
mechanical power than heretofore, and to provide 
_— loss of current in transmission through wires. 

inventor claims the construction of a magneto- 
electric machine, the electro-magnets of which are 
surrounded with water to prevent heat; also the 
insulation of the wires in their coils by the process of 

“japanning,” &c. 

4607. Iwprovemests Macnero-Evectric Ma- 
cunges, A. F. Joel, Dalston.—2ist October, 1881. td. 

This invention consists in structural improvements 
in emeten machines constructed on the Paccinnotti 
principle. Fig. 1 shows a side elevation, and Fig. 2 
ee details of the armature. There are four upright 

eld clectro-magnets, arranged in pairs, with the wire 
so coiled as to make the north and south poles of each 
pair in the centre of the magnets and opposite to one 
another. e armature is constructed in eight or 
more—preferably nine—distinct sections, of which the 
iron cores are made of small plates joined together, so 

as to alternately overlap, and when fitted they form 

two separate iron wheels of flat surface. of 

these sections is separately wound with insulated 


wire, and when fitted are attached to radial spokes 

with special iron cheeks. These cheeks bind the 

sections ther and make a complete —_ armature. 

The outer faces of the cheeks are groov for better 

access of air. The commutator is constructed of 

separate pieces of metal of step shape, with their 
centres of narrow width, which ft into grooves cut in 

a ring of insulating material. Other improvements 

are also described and claimed. 

4654. IN CONNECTED WITH 
CANDESCENT Evectric Lamps, G. G. André, Dork- 
ing.—24th October, 1881. 6d. 

The inventor uses vegetable fibre, such as rattan, for 
his carbons, and immerses it in a mixture of one part 
nitric to four parts sulphuric acid, for from twenty to 
thirty minutes. The nitro-cellulose thus produced is 
then. washed and immersed in a solution of nitro- 
cellulose in ether or alcohol, where it is allowed to 
remain until it assumes a semi-dissolved state ; it is 
then removed, subjected to pressure, and cut to the 
shape required ; it is then carbon and the pores 
filled up by heating in a vessel containing hydro- 
carbon gas, or by other means. The carbon is then 
fixed in a glass globe to platinum wires, either by 
clamps in the ordinary way or by other methods, an 
the globe exhausted. The inventor claims the 
of preparing the carbons, connecting them to the 
wires, and a method of procuring a vacuum in the 
glass globe by means of a column of mercury forced 
into it. 


4780. Improvements IN INsuLaTinG E_ecrric Con- 
pucTORS, &c., AND IN THE MATERIAL EMPLOYED 
FOR SUCH INSULATION, OR FOR WATERPROOFING 
Purposes, A. T. Woodward, New York.—1st Novem- 
ber, 1881. 6d. 

The inventor uses a waterproofing and cco | 
material composed of silica, glass, or quartz in a 
powdered state, and vegetable or mineral resin or 
pitch, also ground fine. To these are added paraffine 
and boiled or raw linseed oil, the proportion t 
silica 66 parts; resin or pitch, 34 rts; wax 26; an 
oil, 3. These are all combined y liquefaction, and 
wires drawn through the compound, or it is poured 
into the tubes containing the 
4824. Improvements Evectric CURRENT METERS, 

C. A. Carus-Wilson, London.—3rd November, 1881. 


6d. 

This invention consists mainly of a method of 
obtaining a variable rotation of one shaft from another 
shaft — with a constant velocity ; and 

of means by which the pieces connecting the 
one cone with the other are moved in accordance with 
variations in the current to be measured. The inven- 
tor claims the obtaining of a variable rotation of a 
shaft which works a counting tus from another 
shaft rotating at a constant angular velocity pA means 


of two cones and an intermediate wheel, the angle 


able tly revolving contact maker and breaker. 
The wire of the feed-controlling magnets is very fine, 
so as to take only a small portion of the lighting 


current if a short circuit is used. The tive carbon 
may be fed up by rack and piston or oth erwise. | The 
inventor also provides an a of a id 


core and balance, combined with visible 
4 als, which is placed in the main circuit, and 

ich gives warning of any irregularity in the 


4977. Sreeninc Apparatus FOR VESSELS, &c., G. 
Knowling, Kew Bridge.—l4th November, 1881,— 
(Void.) 4d. 

This consists in constructing steering apparatus for 
vessels where the power to give the required motion 
varies and is constantly increasing as it is applied. A 
chain pulley of excentric form is fitted to the rudder 
head and takes up the loose chains, so that the tension 
thereon is always equal, and the rudder rigidly fixed 
at any point. Chains are connected to the pulley and 
actuated by a screw worm and wheel. to provide 
against sudden shock two parts of the gearing are 
formed with friction surfaees, to allow slipping when 
extra strain occurs. A light’ hand-steering wheel is 
made of straight or curved iron or brass rods or tubes 
cast into a centre boss and connected together outside 
by other bosses cast on them. 


5012. Maxine Birce Barres, &c., EB. Gibson and 
D. Pope, Liverpool.—l6th November, 1881. 6d. 

This relates to machinery in which jointed staves 
are fed between a collapsible core = hinged or 
removable forming or shaping pieces or rings, and in 
which the ends of the staves are cut and finished to 
receive the heads whilst around the core, and it con 
sists in making the core so that the segments shall in 
collapsing and expanding move in a direction at right 
angles to the carrying shaft, such motion being 
effected by guide pieces secured tothe shaft and to the 
segments. The ls levers are arranged so that 
the amount of end motion of the collar by which the 
collapsing and expanding of the core is controlled is 
greatly reduced. 


5050. Improvements in APPARATUS FOR AUTOMATI- 
CALLY TRANSMITTING AND RECEIVING SIGNALS FOR 
Denoting PLaces aT WHICH ATTEMPTED Bur- 
GLARIES AND ROBBERIES MAY BE MADE, AND FOR 
OTHER Purposes, F. Rk. Francis, Lawford-road, and 
C. Donovan, St. James's-square, London, — 18th 
November, 1881. § 

The inventors fix contact makers on doors, &c., and 
connect them by wires with an audible and visible 
signal at the nearest police station or other house, and 
a battery. The signal receiver consists of a number of 
electro-magnets corresponding to the number of con- 
tact makers ; each magnet is provided with a balanced 
horizontal bar carrying a disc, which is maintained in 
its normal position by the armature of the magnet, so 
as to obscure the name or number of the door, &c., to 
which the corresponding contact maker is affixed. 
As soon as a circuit is established by the contact 
maker, the armature is attracted, releases the balance 
bar, causes the disc to fall, and exposes the name, &c., 
to view. A bell is also provided to give audible 
signals. The inventors claim the general construction 
of a system of burglar alarms as indicated above. 


5058. Tevescoric SicHTs FOR ORDNANCE Ok Fire- 
ARMS, Capt. L. K. Scott, London.—18th November, 
1ssl. 6d. 

This relates to a modification of the apparatus for 
giving ‘‘defiection,” described in tent No. 31, 
4.D. 1877, and consists in making both the horizontal 
arc and arm described to revolve in a vertical plane in 
conjunction with the telescope when it is depressed 
for giving angles of ‘“‘elevation.” Deflection is given 
to the axis of the telescope by causing the diaphragm 
containing the cross wires to slide, and registering its 
lateral movement by a graduated scale. The inven- 
tion further relates to the bracket for holding the 
sight and in the method of levelling; to the combina- 
tion of a telescopic sight with a revolving sight; to 
the substitution of lines cut on the glass of the tele- 
scope for the cross wires; and also to the method of 
aiming to the rear when firing from behind a parapet, 
which prevents the line of sight being taken direct on 
the object. 

5064. Fireprroor Fioors, E. Homan, Turnham-green. 
—19th November, 1881. 6d. 

This relates to the construction of fireproof flooring 
of metal bars and concrete. 

5070. A TELEPHONIC a C. Moseley, Man- 
chester.—19th November, 1881. 6d. 

The object of this invention is to obtain the repeti- 
tion in an earth return circuit of the undulatory cur- 
rentof a metallic circuit, or the reverse. This the inven- 
tor accomplishes by means of one or more induction 
coils. If one coil only isused, he connects the two ends 
of the metallic line with the two ends of one of the 
helices of the “coil, so that the helix forms — of the 
closed circuit, the ends of the other helix ing con- 
nected respectively to earth and toa single line wire. 


5071. IMPROVEMENTS IN AND CONNECTED WITH TELE- 
PHONIC TRANSMITTING APPARATUS, SPECIALLY 
ADAPTED FOR PAN-TELEPHONES, E. de Pass, 

—19th November, 1881,—(A communication from L, 
de Locht-Labye, Paris. )—(Not proceeded with.) 4d. 

This consists in the combination with batteries of a 
sound-receiving plate of unpolished wood or other 
material, of large surface but slight weight, and free 
to swing about one of its points of support ; it carries 
a carbon contact piece, which bears against a stop of 
carbon. 

5006. Imrrovements ELECTRICAL COMMUTATORS, 
W. R Lake, London. —22nd November, 1881.—(A 
communration from F. Blake, Weston, Massachu- 
setts.) 6d. 

The inventor combines with a pile of plates of metal 
and hard india-rubber, put together alternately, a 
number of smaller metallic plates, one for each cir- 
cuit, between which connections are to be made on 
smaller plates being secured to one of the large 

plates and peghole extending through po 
— f plate, and also through all the large ones. 

Pogs are provided, adapted to make connections 

between two of several ay poe plates in a pile, and 

these two only, each of ‘pegs pted for 
use with any of the line plates of the commutator, 
but with only one and the same connecting plate. 


zinc is attacked. “Thus is obtained metallic lead in a 
—— state of division, which be readily 

deoxidised for use again as a depolarising agent, or 
eee and can therefore oo used in 


5126. A New Hermericat Vo.taic Pie, H. 
Brandon, Paris.—23rd November, 1881.—(A commu- 
nication from C, A. Mystrom, Paris.)—(Not pro- 


ceeded with.) 4d. 
an improvement on the original pile of Volta, 
and consists in the wet conductor being asta mt 


by an impermeable elastic substance which ada 
itself hermetically to the metallic discs between which 
the said conductor is placed. 


6159. _Barreries, &c., B. B. Crompton 
itzGerald, London, —25th November, 
8 

This invention refers principally to the Seuation of 
porous lead plates for use in secondary batteries. The 
electrodes are formed by mixing other ae with 
lead, and afterwards removing the component or 
components other than lead by heat, chemical, or 

electrolytic methods. 


5170. Drawine on Frames, R. Andrew, 
Bessbrook, Ireland, — 26th November, 1881. 6d. 
is in an ar t whereby the fallers 
of drawin, wm fod preparing frames are thrown on their 
sides, carried back in a horizontal position in 
order that a brush may be applied to the gill pins and 
remove waste and dirt. 


5185. Improvements 1x Execrric Lamps, 
Brewer, London.—28th November, 1881.—(A com- 
munication from A. G. Waterhouse, New York.) 1s. 

This relates to arc lamps in which the carbons are 
controlled by a clutch or wheel work governed by an 

electro-magnet, and to a novel device for shunt: a 

current past the lamp. There are twenty-six c 


Batrenigs, &., C. H. W. Biggs and 
. Beaumont, Strand.- November, 1881. 
6« 

Two claims are made—one referring to the use of 
chambered or hollow porous electrodes, the other to 
the construction of the porous plates for secondary 
batteries. Lead is deposited in the shape of crystals 
from acetate of lead, and the deposit pressed by 
hydraulic or other pressure into the shape and con- 
sistence required. 

5201. Morive-power Encines, &., W. W. Tonkin, 
Brixcton-road.—20th November, 1851. 1s. 

This relates, First, to means for obtaining what is 
known as a stratified condition of the various gaseous 
fluids in the cylinder of a gas engine, and consists in 
forming the cylinder end conical, the gas entering 
near the base, and flowing along the internal surface 
away from the cylinder. The stream meets grad 
in the centre, and has its velocity checked and des- 
troyed ; Secondly, to igniting the charge by conduct- 
ing the gas into the cylinder port itself near | inner 
end, from which it issues into the outer air, and ore 
lit by a small flame, burns quietly until the drawing- 
in action takes place ; Thirdly, to jets for introducing 
water into the cylinders of engines in which water is 
used to cool the air; Fourthly, to compressing the 
charge by the return 'stroke, ped then heating it by 
discharging burning gas or combustible vapour into 
the charge. Oth ther are descri 


5226. Improvep Means or or CouPLinG 
Braycu To Marin Conpuctina Wires on CABLES 
FoR Evecrrical PcRPOsES AND OF INSULATING 
sucn Jomnts, 4. W. Brewtnall, London.—29th No- 
vember, 1881. 6d. 

The coupling consists of two parts, a hook-shaped 
jaw to receive the main wire formed with a hole in- 
tersecting the hollow of the jaw to receive the branch 
wire, and a binding screw screwing up towards the 
jaw. The pressure of this screw causes the main wire 
to be tigh' ty, gripped in the jaw and held in forcible 
contact with the branch wire, We recently illustrated 
and described these couplings in our 
5229. IMPROVEMENTS IN AND RELATING TO THE 

Uritisation or E vectricity ror LIGHTING OR 
OTHER PURPOSES, AND IN APPARATUS THEREFOR OR 
TO BE USED IN CONNECTION THEREWITH, W. R. Lake, 

London.—30th November, 1881.—(A communicaton 

Srom J. & Williams, Riverton, New Jersey, U.8.)— 
(Not proceeded with.) > 

The inventor proposes to yoo light and heat by 
passing a current through pulverised particles of 
carbon enclosed in a transparent tube, the carbon 
being in vacuo, 


. Friction CoupLincs AND J. 6. 
Eckardt, Stuttgart.—1st December, 1881. 
The ring A shown in the drawings is an 
be the driving part of a motor clutch and B the Shaft, 
In the ring there is formed a conical-sided annular 


groove forming the frictional surface, The brake 


blocks C C engage with wo frictional surfaces, and 
are by the friction ed carried along in the 
direction of — wedriving, power. These brake 
blocks then forces, shown by the 
stra 


‘ht arrows at at two points on the 
cam D, which is keyed on to the s) 1 

C Care concentric with the cam D, and can within 
certain limits turn on D in the direction of the driving 
power, provided that they move radially outward by 
reason of the resistances at P P!, As it is the tendency 
of the driving power to effect such a turn move- 
ment against the driven cam D, it follows t the 
brake blocks are always against the 

surfaces, and in ion to - riving power indi- 
cated by the curved arrow at P. 
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5283. Improvements IN AND RELATING TO THE 
UriisaTion oF Evecrriciry For LIGHTING OR 
OTHER Purposes, IN APPARATUS THEREFOR OR 
CONNECTED THEREWITH, AND IN MEANS FOR PRO- 
DUCING OR MANUFACTORING sUCH Apparatus, IV. 
R. Lake, London.—80th November, 1881.—(A cammu- 
= Srom J, 8. Williams, Riverton, New Jersey, 


This relates, First, to the construction of incan- 
descentlamps. Theinventor sub-divides his carbon into 
several sections, each of small candle power, so that 
if one goes it does not make much difference to the 
total candle power of all the sections. The carbons 
are in vacuo. According to another method the 
inventor surrounds his carbon core by molten glass 
‘The invention relates, Secondly, to apparatus for heat- 
ing rooms by electric currents, the apparatus being 
combined with a circuit closer and a thermometer, so 
that a certain definite temperature can always be 
obtained. The inventor also proposes to heat water 
and cause it to circulate through a house by means of 
- — current, Other means of heating are also 

escribed, 


6261. ImpRoveMENTS IN THE CONSTRUCTION OF 
Seconpary Batrertes, H. £. Newton, London.—\st 
December, 1881.—(A communication from 
Volekmar, Paris.) 6d. 

The inventor arran; a number of secon 
couples in a single vessel, the plates he places hori- 
zontally one above the other in a closed water-tight 
vessel. Each plate is thus the positive electrode of 
one couple and the negative of the following couple, 
the first and the last plates forming the poles of the 
battery. This arrangement permits of the vessel being 
turned over, so as to reverse the position of the plates 
after the charging of the battery. The inventor 
claims reversible secondary batteries as above. 
52°72. ImproveMENTs IN AND CONNECTED WITH ELEc- 

rTRic Lamps, W. F. King and A. B, Brown, Edin- 
burgh.—2nd December, 1881. 6d. 

This relates to an arc lamp. The my og carbon is 
held by the rod of a piston working in a vertical 
cylinder containing oil. The weight of the piston, 
&c., forces the liquid from the bottom through the 


oT 


pipe shown on the left-hand side of Fig. 1, and the 
rate of flow through this passage is automatically 
adjusted to correspond to the rate of consumption of 
the carbons. For the purposes of adjustment the 
pipe has for outlet at its upper end a small port in a 


| Sa7e 


Fic.2 (\ 


horizontal port face, on which rests the small slide 
valve shown ; this latter is connected to the iron cone 
of the solenoid, the coil of which is in the circuit of 
the lamp. The action of the current combined with 
that of the spring effects the adjustment of the 
carbons. Fig. 2 shows the method of shunting the 
current past a broken-down lamp. 

5300. Pumps, H. Fauler, Freiburg, Germany.—5th 
December, 1881.—(Not ceded with.) 2d. 

This consists in arranging the pump barrel within 
the tube in which the water rises, a plunger piston in 
rising effecting the suction and ejection of the liquid 
simultaneously. An annular pressure valve surrounds 
the pump barrel. 

5801. Loom Pickers, J. Holding and BE. K. Dutton, 
Manchester.—ith December, 1881.—(Not proceeded 
with.) 2d. 

The picker is partly of wood, and is bored to slide 
on the spindle ; a projecting pin on it passes through 
a slit in the strap. A pad of flannel or other absorbent 
material is applied to the spindle at the part in the 
rear of the check strap, and supplies oil or other lubri- 
cant to the spindle. 

5308. ImproveMENTs IN THE CONSTRUCTION OF TeLE- 
PHONES, J. Burton, Oldham.—5th December, 1881.— 
—(Not proceeded with.) 

The inventor places discs of paper or other material 
het the diaph and the end of the telephone 
magnet to decrease the effects of induction. 

5304. THE Keys or Oraans, Pranos, &c., 
H. J. Haddan, Kensington.— Di b 


laer, Dunkerque.) — 


(Ac Srom J. Be 
(Not proceeded with.) 2d, 

This relates to the application of electro-magnets to 

mechanical organs, &c., and which act on levers 


which depress the required keys as a current passes 

through the magnets, and =: them when the 

current is interrupted. 

5306. Levet,.C. Beger, Berlin.—5th December, 1881.— 
Not proceeded with.) 2d. 


A heavy index pointer or plummet is mounted fast 
_on an axis or Ere, which is free to rotate and carry 
the pointer with it. 
6308. Stream Borers, L. McIntyre, Glasgow.—5th 
December, 1881.—(Not proceeded with.) 2d. 

This relates to vertical boilers, and consists of a large 
fire chamber situated in the lower part of the boiler 
and nes vertically upwards. In the centre of 
the fire-chamber is a second chamber of less di ti 
and communicating with the fire-chamber, and from 
it a number of rows of horizontal tubes project 
radially, their outer ends being fastened to the shell 
of the boiler, so as to communicate with the outside. 
A case surrounds the outer ends of the tubes and leads 
to a chimney at top. 

6811. Biocks, &., 7. H. Ward, Tipton.—hth 
December, 1881. 6d. 

This consists, t, in placing the single sheave at 

top and the differential sheaves at bottom, and arrang- 
e chain in connection therewith, and to pass 
over guiding rollers or surfaces; Secondly, in the 


means of driving the pulley blocks, consisting of a 
chain or chains passing over additional beds or grooves 


formed in the sheave or sheaves, and over a pinion or 

pinions on the actuating or first motion shaft. 

5813. Mures ror Spinnino, B. A. Dobson, Bolton.— 
5th December, 1881. 6d. 

Instead of the long lever for making the changes for 
backing off and drawing on, a rod is used, and extends 
from end to end of the headstock frame, and on it are 
two spiral springs, one retained bya collar near the 
end, and the other bearing against a bracket on the 
frame. The end of the back-off lever, through which 
the rod passes, is between the springs which bear 
against it. The latch retaining the lever is released 
by the strap lever going back, the outer springs having 
been tightened by the carriage, which in running out 
carries forward the rod, moves the lever, and puts the 
backing-off in gear. 

5314. EmpLoyep AND TWIsTING 
Woot, J. Farrar and F. H. Bowman, Halifax. 
~ 5th December, 1881.—(Not proceeded with.) 2d 

This consists in constructing and arranging spindles, 
so that the revolving part is suspended and revolves 
upon a pivot placed within a stud mounted on a rail, 
and formed with acup at the lower end for containing 
a lubricant. 

5816. An Leprovep ARRANGEMENT AND COMBINATION 
oF APPARATUS FOR LIGHTING RAILWAY AND OTHER 
CaRRIAGES BY Evecrricity, R. Laybourne, Newport, 
Mon.—5th December, 1881. 4 

This consists in a combination of dynamo machines 
and secondary batteries placed in some part of the 
train, the dynamos being driven by gearing from the 
axle of said carriage. The secondary batteries supply 
current to electric lamps in the train when the train 
is at a standstill. 

5317. Macuinery, 7. English, near 
Dartford.—5th December, 1881. 6d. 

The machinery described in patent No. 4847, a.p. 
1880, is used, t, to form a only — 
enough te admit the workman and machinery, the 
tunnel being the to 
required size, as the wor eee, yy means of a 
second cutting machine, fix either on the same 
frame as the front cutting machine or on a separate 
frame. A travelling chain of buckets conveys the 
débris from the front machine and deposits it in the 
enlarged tunnel made by the rear the esa 
5318. Dress SuspENDERS FoR CHILDREN, v. Imray, 

Londcn.—5th December, 1881.—(A communication 
from F. Disseldors, Germany.)—(Not proceeded 


with.) 

This relates to a dress suspender for children which 
will also at the same time take the place of corsets, 
chest expanders, and petticoat bodies, and also serve 
as an attachment for the stockings. 

5319. Increasinc tHE HeEatinc Power or DomeEs- 
TIC STOVES AND FiIREpPLAcEs, S. Sturm, Cologne. 
—5th December, 1881.—({ Not proceeded with.) 

This consists in acing perforated plates 
tion in passing throug! em give up their hea’ 
are then reflected and 
5322. Improvements 1n Evectric AccuMULATORS, J. 

Imray, London.—6th December, 1881.—(A communi- 
cation from J. Carpentier and Dr. 0. de Pezzer, Paris.) 
—(Not proceeded with.) 2d. 

The inventors proposed to make their negative 
plates very thin and their positive ones about twice 
the thickness and half the surface area of the negative 
plates. Other modifications in the form of the plates 
are also proposed. 

Loors, &c., W. Saunders, Stepney.—6th December, 
1881.—(Not proceeded with.) 2d. 

A block of wood of triangular form is attached to a 
handle in a slanting direction, and on one side a roller 
of india-rubber is supported to act as a squeegee, while 
on the under side of the block a brush is formed. A 
tube supplies water to the brush and a receiver is pro- 
vided to collect the dirt. 

5325. Stream Borers, H. Sharp, Bolton.—6th Decem- 
ber, 1881. 6d. 

The invention consists petty in certain modes 
of seme J or uniting rings or short cylinders of steel 
to form the outer shells or internal flues of the boilers, 


such rings or short cylinders being weldless and 

formed by well-known rolling processes. The drawing 

shows one modification. 

582'7. Rivet Pec or Screw ror Boots anv SHogs, J. 
Hewitt, Leicester.—6th December, 1881. 4d. 

Wire of square, hexagonal, or other suitable section 
is twisted so as to form eads, and then cut into 
suitable lengths, and one end shaped into a head, the 
other end being pointed. 


5329. Macuine Emprorpery, C. A. Barlow, Man- 
chester.—6th December, 1881. -(A communication 
Srom Wetter Bros., Switzerland.) 6d. 

The object is to gather all parts of the fabric not 
covered by embroidery stitches or which do not make 
part of the design, and to form with them, combined 
with embroidery thread, the outlines of the design, 
and fer this purpose an ordinary embroidering 
machine fitted with a perforating apparatus is used, 
the fabric being placed therein, and the space between 
the design orated: for a short distance. The 
embroidery ad then gathers the cut cloth from the 
side of the perforation into the outline of the design, 
the outline on one side being then connected by 
embroidery to the outline on the other side of 
the perforation. 

5830. Comprnc Macuings, B. A. Dobson and J. Mac- 
queen, Bolton.—6th December, 1881. 6d. 
is relates to apparatus for nipping detaching, 

and piecing the fibre, The nipper to ho 'd the cotton 


while being acted on by the bing cylind ist 
of two arms mounted on a shaft 1 to the 
cylinder axis and carrying a lower jaw, while other 
arms on the shaft carry a blade forming the top 
moving jaw, the former terminating in a sharp 
straight edge parallel to its shaft, and latter 
rovided with an india-rubber cushion on its edge. 

‘he arms carrying the top jaw are actuated by a cam 
or lever. The detacher consists of levers mounted on 
studs at the front of the machine and ——e a 
shaft, on which is an oscillating plate. The cylinder 
has two or more sets of combing needles, and at a 
suitable distance from the last row an india-rubber 
cushion is inserted, and between it and the first row 
of needles of the following set the cylinder is rec 
to allow the top comb to descend through the fibre 
without the necessity of raising the under nipper jaw. 
The invention also relates to a new method ef nipping 
and piecing on the delivery side of ‘‘ Imbs” or sim: 
combing machines, and also to a method of con- 
structing and operating the combs whereby they can 
be cleaned separately by a single brush, 

58381. Openers anv Scutcners, B. A. Dobson and T. 
Wood.—6th December, 1881. 8d. 

The objects are to adjust the grate-bars of openers 
and scutchers so that the openings between their sur- 
faces may be regulated and so that the edges of the 
bars may be presented at a suitable angle to the fibre 
passing over them to remove more or less dirt, and to 
set the vertical or horizontal soning cylinders nearer 
to or further from the grate-bars. Two pairs of racks 
support the grate-bars and are fixed one on each side of 
the dirt box, and on each is fitted a second rack 
capable of being moved longitudinally, the latter 
being placed below the fixed rack. The ends of the 
grate-bars extending across the dirt boxes are partly 
cut away, the — in the 
upper the longer res e fixed racks, 
b the bottom entering the sliding racks, which are 
actuated by an excentric to regulate the openings 
between the bars and to present one edge of the bar 
at a greater or less angle to the fibre. To move the 
vertical conical opening cylinder nearer to or further 
from the grate-bars, the footstep for its shaft is formed 
in a boss and connected to a screw actuated by a nut, 
and for moving horizontal cylinders a screw is used 
working in = inet nut and connected by a fork to an 
annular recess in the cylinder shaft. 

5332. Feepinc Mareriat To Printinc Macuines, 
&e., J. J. Allen, Halifax.—6th December, 1881. 6d. 

This relates to apparatus for automatically feeding 
and stamping paper to printing, embossing, or other 
like hines, and it ists of a table supported on 
springs and guide rods, and over which is an india- 
rubber roller. An adjustable delivery plate is used in 
combination with the table, at the delivery end of 
which are guides and the grippers or dies of the print- 
ing or embossing machine, so that the sheets on the 
table are passed in succession to them when the roller 
is caused to rotate. A roller rotating in a trough con- 
taining a suitable liquid is provided, if necessary, to 
damp the sheet, the level of the liquid being kept 
constant. 

5833. Locxuse Devices ror UMBRELLAS, &c., A. J. 
Boult, London.—6 i 


cular and attached by a movable joint to a tum) 

bar or reciprocating lever driven vertically at 
fe an excentric, cam, or other suitable meaus. 
Ins' a reciprocating knife a rotating disc may 
be employed. 
5347. ScaLes orn Weiguino Macuines, J. Post, Ham- 

mo. r 

“4 f their normal condi 


divisions, such scale forming a tangent of the arc 
described by the index finger. The beam with its 
gearing and weights is adjusted to the straight scale 
by means of regulating weights. A spring scale is 
used to indicate approximately the weight of the 
article, and then when the weights corresponding to 
such approximate weight have been removed, the 
exact weight to be added thereto is shown on the 
straight scale. Levers are used to lift the ts. 
The beam isin the form of a frame, and one side of the 
end knife edge is adjustable. To ensure the pendent 
frame moving truly parallel with the plane going 
through the middle knife —-, of the beam the 
under knife edge on the fixed frame, the latter is con- 
nected with corresponding knife edge of the 
pendent frame by a link. 

5849. Apparatus ror SHearina, &., THE WOOL oF 
AnimaLs, 7. R. Hutton, Manchester.—6th Di b 
1881.—( Not proceeded with.) 2d. 

One or more radial blades are fitted on a shaft{driven 
by suitable means and in bearings in a frame, 
to which are connected’ prongs, in close proximity to 
which the blades revolve. bpd are pressed 
against the hide of the animal the heir or wanl ts 
cut off by the blade. 


5850. Encines WorKED BY THE COMBUSTION OF 
Gasxous C. W. Siemens, Westminster.—7th 
December, 1881. 8d. 

This relates to improvements on patent No. 2504, 
tion of the gaseous e, parti ly when a - 
ture of low bustibility is employed, and also to a 
modified form of engine, in which, instead of a gaseous 
combustible mixture, air is employed, either with a 
slight admixture of combustible gas or without such 
admixture. To ensure ignition of the gaseous mix- 
ture entering the cylinder, a portion of the c! is 
caused to be enriched by the addition to it of 
tible gas unmixed with air, so that such portion is 
readily ignited and communicates ignition to the rest 
of the charge. In the modified form of engine heat is 
imparted to the currents entering the cylinder by a 
reg ti ppl ted by jets of combustible 
or vapour, which may be previously heated, and w! 
intermingles within the cylinder with a current of 
compressed air heated by its passage through a 
regenerator. 

5852. Apparatus ror Hoipinc aNp MELTING THE 
COMPOSITION USED IN HEKTOGRAPHIC OR OTHER 
SIMILAR Dry-coryine sham, Stoke 


This consists in forming the tray containing the 


t, —bth , 1881. 
cation from A. Teal, France.—(Not proceeded with.) 


2d. 

This consists in the employment of what is known 
as the letter lock to secure umbrellas in a closed posi- 
tion. 

58334. Securrne Main Sueets, &., H. B. Mclntosh, 
Great Grimsby.—6th December, 1881. 6d. 

To the deck of the vessel is secured a frame with 
two journals to receive the trunnions of a swin 
cylinder, inside which is a piston, between which and 
the cylinder cover an india-rubber or other spring is 

laced. Toan eye in the piston-rod is shackled the 
tom block to which the main sheet is attached, and 
when the sudden strain or shock, consequent on the 
going about of the vessel, occurs, its force is eased by 
the spring or buffer. 


583835. ManvracturE or Pittow Lace, W. R. Lake, 
London.—6th December, 1881.—{A communication 
from C. Jamnig, Vienna.) 6d. 

In pillow lace made by hand the production of a 
broad band forming the pattern of the lace occupies a 
deal of time, and to 7 emg this more rapidly mean 
are employed to effect the movement of the w: 
threads by mechanical means. The apparatus for thi 

urpose, and by which two sets of warp threads can 

i moved to and fro past each other, consists of a 
number of two-armed levers with a hole at their 
angles, and provided with an eye at top, through 
which the warp threads of one set . A-second set 
of levers similarly formed is provided for the other set 
of warp threads, the two sets of levers being arranged 
alternately on a spindle, and pins connect all those of 
each set with one another. 

5836. Prorectinc ResPrraTion rN oR VITIATED 
ATMOSPHERES, E. Saunders, Hanover-square.—6th 
December, 1881.—({Not proceeded with.) 2d. 

A light metal frame rests on the chest of the wearer 
and carries an arm projecting upwards and fitted with 
a cross bar at top to receive a handkerchief or other 
light material to fit over the mouth. 


5838. Improvements SeconDARY Batrertss, D. G. 
Fitzgerald, Brixton, C. H. W. Biggs and W. W. 
Beaumont, Strand, London.—6th December, 1881. 


6d. 

This invention relates to the production of plates 
for secondary batteries. The method consists in draw- 
ing lead sheets between two metal surfaces, one of 
which is provided with a reciprocating motion of 
small range, and a number of fixed points, disposed 
so as to finely perforate the sheet. After perforation 
the plates are immersed in dilute sulphuric acid con- 
tained in a vessel from which air may be withdrawn, 
the object being to fill the punctures with the dilute 
acid, so as to produce a coating of lead sulphate within 
the perforations. The sheet so treated is then folded 
and pressed. The inventors also claim, in addition 
to the above, a method of constructing the plates by 
the electro deposition of lead on a fine net fabric, 

ib tly chemical treatment, with folding and 


pressing. 

5340. Looms ror Weavine Gauze Fasrics, J. Bird, 
Glasgow.—6th December, 1881. 6d. 

This relates to apparatus for weaving both plain and 
figured gauze fabrics, and consists in producing the 
crossing of the warp threads by means of a reed 
heddle to which sideway motion is communicated ; 
also in the arrangement and combination of parts con- 
stituting the mechanism by which such fabrics are 

5341. or ORNAMENTAL Lace Eparne, &c., R. 
J. 8. Joyce, London.—ith December, 1881.—{Not pro- 
ceeded with.) 2d. 

The object is to construct lace edging or border with 
a fringe or trimming, and without beads or other 
ornamentation from its band or top in such a manner 
that it projects at intervals and hangs down between 
the fluti , and produces the effect hitherto only 
obtainable by sewing the parts together. 

5842. Tempres ror Looms, &c., J. Hardaker, Leeds.— 
7th December, 1881. 64. 

This relates to an_ arrang t whereby more 
sel or list of the cloth, and that only, is 4 

ting temple d ges, and at the same 

time more effectually performing the templing opera- 
tion. For this purpose grippers in pairs or sets are 
rovided, each consisting of a metal piece, to which is 

Binged a pawl or small lever provided with a pin to 
pierce and retain the material, and a relieving piece or 
gauge. These grippers are mounted on also in 
pairs or sets, and employed to transmit alternate move- 
ments to the grippers, one set holding the fabric 
stretched whilst the other is pushed forward to takea 
fresh hold. 


5845. Macuives ror Currinc-our &c., J. 
Gracey, Bel fast.—Tth December, 1881. 
A knife is set at a slight angle from the perpendi- 


Pp to receive the imp 

to be copied with a space beneath, into which hot 

water is poured, so as to melt the composition when 

it is desired to remove the impression from its sur- 

_— instead of removing the same by washing as 
erto. 


5853. Divisinc Rops, &., C. F. Varley, Bexley Heath. 
—Tth December, 1881. 6d. 

The object is to discover the existence and ion 
of metallic lodes by means of observations e upon 
the surface of the ground, and it consists in the use of 
a rod or axis of from 1 to 3 metres in length, pivotted 
in a frame, and carrying on each end two helices of 20 
to 30 timetres in diamet planes of the 
rings are parallel with the axis, and the centres of the 
two helices are placed about 1 metre apart. These 
helices are connected together, so as to form one con- 
tinuous wire, but are broken at a convenient part of 
the axis, and attached to two insulated icircul. 
pieces of metal, against which two springs press. The 
rod is connected by a pulley and cord with a wheel, so 
as to be rotated rapidly. A commutator is thus 
formed, and the contacts change during the rotation 
as the planes of the rings or helices become vertical. 
The two springs of the tator are ted toa 
delicate astatic gal ter at aconvenient distance. 
At right angles to the plane of the rod projects a 
pointer, which is attached to the frame carrying the 
rod, which is mounted on pivots, so as to turn in any 
direction. 

5354. ImproveMENTs IN APPARATUS FOR INDICATING 
THE Speep oF Revo.urTion or SHarts, Lieut. P. 
Cardew, R.E., Chatham.—i7th December, 1881. 6d. 

The invention consists of a wmagneto-electric 

hine and a gal t The current generated 
by the machine is proportional to the velocity of rota- 
tion, the gal ter or indicator measu 

current so generated. The galvanometer employed is 

similar to an ordinary “needle telegraph” instrument, 

with steel needle maintained at zero by a bent magnet 
which clasps the galvanometer coils, so that its poles 
are near those of the needle. The dial is uated 
with a suitable scale on either side of the zero point, 
and this scale is so figured that the number of revolu- 
tions of the gne per minute can be read off at once. 

Resistance coils are also provided in the circuit to 

adjust the total resistance, until it is found that the 

instrument indicates truly. Other indicators in the 
shape of thermometers are also described. 


5855. Ber Fasteners, W. H. Steil, Battersea.—7th 
December, 1881. 6d. 

This relates to means for joi the butt ends of 
driving belts without lacing or se , and it consists 
of a strip of leather, through which a number of pieces 
of wire are passed near one edge and their ends bent 
down at right angles. The strip is then inserted 
between the butting ends of the belt, leaving the 
wires on the top surface, the bent ends passing 
through holes formed in the belt, and then clinch 
on the under side of the belt. 


5356. Teacnrna Harmony, F. Clifton, Brixton, and 
J. N. Maskelyne, Piccadilly.—ith December, 1881. 
—(Not proceeded with) 2d. 

The object is to teach harmony, with its accompani- 
ments of composition and orchestration, by means of 
apparatus which may be combined with a piano or 
organ, or may be used by itself. 

5857. Grinpinc Corn AND OTHER GRaIN, &., 

Wise, Westminster.—7th December, 1881.—(A 
communication from A. and A. Mariotte and B&. 
Boffy, Paris.) 6d. 

This relates to the use of two or more pairs of flat 
milling discs of hardened metal, the first pair ha 
its working surfaces coarsely cae while those 
the other pair are smooth and traversed by radiating 
grooves to disengage the ground material. 

5859. Inpra-ruBBER Boots anp Snors, &., F. 
Richardson, Providence, U.S.—Tth December, 1881 


This relates chiefly to the protection of the heels of 
india-rubber boots and shoes by a metal wearing sur- 
face secured to the heels by cementation or otherwise 
before vulcanisation. 


5360. An IMPROVEMENT OR IMPROVEMENTS IN OR 


CONNECTED WITH TELEPHONE TRANSMITTERS, E. H.. 


Johnson, New York.—ith December, 1881.—(Not pro- 
ceeded with.) 2d. 

The inventor uses a transmitter, consisting of an 
electrode of metal of high specific resistance, such as 
tellurium, boron, &c., in combination with a dia- 
phragm, an induction coil, and a battery. 

5861. Nam Macuines, J. Imray, London.—ith 
December, 1881.—(A communication from J. Coyne, 
Pennsylvania.) 1s. 4d, 

relates to improvements of “ Reed” or ‘‘ Ameri- 
can” nail-cutting machines, and consists, First, in 
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a diagonally arched gripping lever with a 
eading lever pivotted below the gripping dies, so as 
Sa te within the arch; Secondly, forming the 
lever with a transverse pivotted arm of a 

length on one side equal to the thickness of the lever, 
a recess for the heading die in its front side, anda 
socket for the end of the driver in its rear side; 
Thirdly, the combination with the heading lever of a 
toggle communicating decreasing in 
velocity and increasi: wer as it approaches 
the end of its stroke ; —— y, the combination of 
the transverse arm of the heading lever with the 
recessed bed-plate, to prevent nails wedging between 
the bed-plate and lever; Fifthly, providing the heading 
lever with a lug on its transverse arm; Sixthly, 
making the cutting lever arched between its centres ; 
Seventhly, the use, in combination with crank pins 
and pitman, of brasses with flanges bearing against 
the crank disc ; Eighthly, the use for the lever centres 
of conical bushings, with oil-feeding ports in combina- 
tion with oil chamber at inner end of bushing cham- 
ber; Ninthly, arranging the rear arm of gripping lever 
immediately behind and in line with gripping dies ; 
Tenthly, the use of an ellipsoidal cam yoke combined 
with gripping lever and cam ; Eleventhly, the use, in 
lever, of an adjustable cam 
ction te, ting the ipping operation ; 
Twelfthly, making a large int the sta- 
tionary head ; Thirteenthly, arranging a stop device 
behind the cutter gauge to permit the adjusting screw 
being placed centrally to the cutter; Fourteenthly, 
the combination with the machine a rock shaft 
pivotted below the bed, and driven from the main 
shaft for working a self-feeder; Fifteenthly, the 
arrangement of brackets to sustain the nail selector 
and its movement in combination with an agitator 
rod and os rod ; and a pes the use for the 
0 e — a bearing screw inserted 


5862. Dryinc AGRICULTURAL am, EB. 
Yorks.—7th December, 1881.—(Not proceeded with’) 

peed roducts of combustion from a furnace are pro- 
a fan soas to be brought into contact with 
uce, which is placed on a travelling endless 


58363. Gas Exnavster, &., Dunn and J. F. Sleat, 
Surrey.—8th December, 1881.—(Not proceeded with.) 
2d. 


Within a closed cylinder an annular piece is arranged 
excentrically so as to be in contact with the cylinder. 
A shaft extends centrally through the cylinder and 
rer three loose radial vanes working through slots 
in the ring, and each consisting of two parts, with a 
spring between tending to press them in contact with 
the edges of the slots. A cam on the central shaft 
drives the ring. 
5864. Apparatus ror Improvinc THE CRESCENDO 
AND Decrescenpo oF Swett Orocans, &., W. 
-—Sth December, 1881. —(Not’ pro- 


-) 

The shades are made of diff t width ding 
to the size of the swell box, and are arranged so as to 
open one before the other, the wide shades opening 
last to allow a greater volume of tone to come out of 
the swell at the end of the crescendo. The decre- 
scendo by sh the one after the other 
in the reverse manner. Mechanism is described for 
opening the shades. 

5865. Cocks or VaLv: J. Barr, Kil- 
marnock,—8th December, 1881. 

The invention consists aan s in the construc- 
tion of self-closing cocks or valves, wherein the main 
outlet is closed by a piston block having through it a 

provided with a comparatively small valve, 
by th movement of which small valve that of the 


(5365) => 


piston block is caused oneal the action of the 

internal pressure. The drawing isa vertical section of 

a self-closing tap or nose cock. 

5866. Extraction oF NICKEL FROM ITS W. 
Galbraith, Sheffield.—8th December, 1881. 

This consists, First, in the precipitation of “nickel 
from its solution by means of the combination of 
sulphur and calcium either prepared or as waste or 
bye products from other processes ; Secondly, in dis- 
solving or separating the sulphide of iron, magnesia, 
alumina, and other impurities from the sulphide of 
nickel precipitated, as described, by means of hydre- 
= acid, in which such impurities are easily dis- 


5368. Puorometer, &., J. D. Mucklow and J. B. 
Spurge, London.—8th December, 1881.—(Not pro- 
c4eeded with.) 2d. 

instrument consists of a number of tubes, the 

top of each being closed by an opaque plate and the 

whole enclosed in a box. The bottom of the tubes 

are covered by stencil, and the bottom of the box is 

tted with a cover to exclude light, and between 

which and the stencil plate the sensitive film to be 
tested is placed. 


5870. Pacxinc Swiss F. W. Parker, 
Crowch Hill.—8th December, 1881.—(Not proceeded 
with) 2d. 

The object is to pack embroidery, laces, &c., so as to 
allow it to be withdrawn without opening the packets, 
and yet allow the packets to be opened when required 
to see the quantity remaining without destroying the 
packets. 

5872. Macuivery ror Makino Square Paper Bacs, 
F. D. Bumsted, Stafford.—8th December, 1881. 5 

This relates to machines in which bags are made in 
three or more operations, and it consists in the use 
of three or more mould-plates placed equidistantly 
round a wheel which revolves horizontally on a 
spindle, the movements being intermittent. Each 
mould-plate a thin metal sheet hinged upon it, 
which comes in contact with and partly covers the 
mould-plate, the front edge of which is the line where 
the bag is folded back in forming the bottom. This 
plate is caused to come into its working position and 
released by the moving of the mould-plates spindle, 
together with a circular rail fixed over it, and which 
at parts is shaped to give the required movement to 
the plate. 

5373. Razeit, Vermix, OTHER Trap, J. C. B. 
Fox, near Bristol.—8ih December, 1881. 6d. 

This relates to an effective trap which by striking 
the animal with a powerful blow on the body wiil 
mstantly kill it, and also which, if a man should be 
caught in it, will by a rebound action similar to the 
snap action of a gun allow him to withdraw his foot. 
53°74. Disencacinc Boats From Lowerino TackLe 

ac., W. Lowrie, Newcastle-on-Tyne, and J. A. Rowe, 
North Shields.—8th December, 1881.—(Not proceeded 
with.) 2d. 

To ao of a bar suspended vertically is jointed a 
curved hook extending through an arc of about two 
thirds of a circle, and on the end of the bar is acurved 


nose which completes the circle. The bar has a link 
jointed to it, the other end of which is by a rod con- 
nected: to the hook midw ay of its length. Two hooks 
such as described are used, and their bars are attached 
by a rod hook uppermost to the keel of the boat. 
58'75. Rounpapovuts, F. Savage, King’s Lynn.—8th 
December, 1881. 6d. 

This relates to roundabouts with boat-like vehicl 


m and secure the loaf or be withdrawn from it 
ter being acted upon by the saws. 
5489. Borters ron Hor Warer APPaRATvs, 
Burder, Loughborough.—138th December, 1881. 4d. 
The boiler may be made of wrought or cast iron, and 
consists of a water chamber A in the form of a saddle 
closed at its Mond end, or the chamber may be of any 


to which a pitching movement is imparted as they 
pass round the circular track, and consists, First, in 
imparting such A py motion to the vehicles by 
means of a curved guide course; and Secondly, in a 
special arrangement of gear for driving roundabouts 
by steam power. 
5376. PorraBLe, EXPANSIBLE, AND COLLAPSIBLE 
Frames FOR Music Stranps, &c., Walters, 
es and J. A, Rosoman, Soho. —8th December, 


This relates to on patent No 
A.D. 1877, and it in with 
ferule on the stretchers and connecting it to the : 
the stretchers being jointed to a fixed socket at the 
lower part of the central stem, so as to obtain 
strength and stiffness on account of the legs sed 
jointed higher up the stem. 

5877. Warer-ciosets, &c. D. G. Cameron, Lambeth. 
—S8th December, 1881. Sd. 

This relates to an improved arrangement in combi- 
nation of pan seal with overflow and trap, so that it 
can be used also as a slop closet, and to a flushing 
apparatus which will automatically deliver a flush 
and an after flush that can be exactly regulated. 


5378. Looms ror Weavine, W. H. BE. and J. Smith, 
Kidderminster..—9th December, 1881.—{A cominuni- 
cation from W. Talbot, Philadelphia.) 138. 

This relates chiefly to looms in which the weft is 
inserted bya carrier to which it is delivered by fingers 
controlled by a jacquard, and principally intended for 
weaving ‘‘ chenille filling,” and it consists, First, in 
improvements to the jacquard to adapt it for selecting 
the coloured filling or weft yarn used in weaving a 
weft, which is cut into strips and used as filling or 
weft in weaving figu carpets and other articles 
known as “ chenille fabrics ;’ Secondly, in the com- 
bination and arrangement of two filling or weft 
carriers with a filling roller or binder for introducing 
the filling or weft single into the warp shed ; Thirdly, 
in the combination and arrangement of a swinging 
frame for carrying a series of filling fingers ; Fourthly, 
in an improved selvage mechanism to be used when 
inserting the filling or weft double, and mechanism to 
stop the loom should the weft break ; Fifthly, in an 
improved temple for keeping the fabric properly ex- 
tended and making a straight selvage; and Sixthly, 
in the combination and arrangement of a shifting 
needle and guide-bar, guide reed and heddles for 
crossing the warp yarns to produce cross weaving. 
5380. Deracuine Boats, Buoys, &c., B. J. Hill and 

J. L. Clark, Westminster.—9th December, 1881. 6d. 

This relates to the employment of a float suspended 
from the boat, and which on touching the water dis- 
engages the slip hooks or other contrivances used for 
disengaging the boat. 

5381. Warer-cLoser Apparatus, D. Weston- 
Super-Mare.—Yth December, 1881. 

This consists, First, in the use and A of a 
swing valve acted upon automatically by means of a 
float, to screen the outlet from the basin; Secondly, 
in making the flushing rim separate from the basin 
for the purpose of removal when necessary; and 
Thirdly, in improved ventilation by means of the 
flushing rim, an air pipe, and a self-adjusting valve. 
5382. AvromaticaLLy LiGHTING AND EXTINGUISHING 

Gas, F. Wirth, Frankfort-on-the-Main.—9th Decem- 
ber, 1881.—(A communication jrom C. Westphal, 
Frankfort-on-the-Main.) 6d. 

The consists, First, in an igniting burner placed in 
the centre of the apparatus in combination with a -~ 
perforated laterally, and closed at top, through whic 
the products of combustion of the igniting flame 
escape without disturbing the flame from the main 
burner ; Secondly, in one or more diaphragms, eac 
in combination with a pressure plate placed above it ; 
Thirdly, in the combination of a valve with a valve 
guide provided with a seat and passages to conduct 
gas to the igniting burner, the igniting tube, and the 
main burner ; and Fourthly, in the combination with 
an “argand” burner of a *‘ Bunsen” burner for the 
igniting flame, fixed in the centre of the apparatus, 
and a glass chimney in centre of the argand burner, 
whereby an outer chimney and the protecting cap for 
the escape of prod of tion are rendered un- 
necessary. 


5383. Riverrixe Macuixe, 7. Wallace, Dumbarton, 
N.B.—9th December, 1881.—(Not proceeded with.) 2 2d. 
This relates to a rivetting machine worked by hand 
power, and consists of a frame, one projecting part of 
which is fitted with a die and the other with a screwed 
rod holding the other die, such screw being actuated 
by a wheel or handle. 


5384. Weavine REVERSIBLE Faprics, J. O'Neill, 
9th 188l1.—(Not proceeded 
win) 2d. 

The object is to produce a cloth with a firm fiat face 
and back each alike for printing, so that the threads 
of weft shall not swerve while being ted ; and it 
consists in arranging the picks of weft alternately to 
back and face alike either with or without “ binding 
picks.” 

5385. Improvements in TELEPHONES, AND IN LiGHT- 
NING ARRESTERS THEREFOR, &c., G. W. Foster, 
Strand, London.—9th December, 1381. 

One form of the inventor's telephone consists of a 
case furnished with an exterior groove for receiving a 
coil ; a hole for a magnet and two poles bored at an 
angle for the telephone wires. The permanent 
magnet has a screw-cut head, which fits into a fixed 
metal screw-cut adjustment collar, whereby the 
magnet can be adjusted with reference to the dia- 
phragm. The invention also consists of a combincd 
lighting and binding post device, consisting of two 
metal pieces arranged in a ring shape, provided with 
threaded connections fur holding the contact points of 
the telephone wires, and suitably connected with the 
ends of the telephone helix, said ao. being 
fashioned with teethed surfaces and placed in close 
proximity. 

5886. Rotter MILts ror THE DISINTEGRATION, &., 
or GRAIN AND OTHER SuBsTaNces, W. P. Thompson, 
Liverpool.—9th December, 1881.—(A communication 
from W. D. Gray, Muwaukee, U.S.) 6 

In order to feed the material uniformly and with 
certainty to the rolls, a second roller is used in com- 
bination with the usual feed roll in the bottom of the 
hopper, being placed above and driven in the opposite 
direction thereto, and is provided with longitudinal 
ribs. This roll serves to sustain the weight of the 
superincumbent mass, and to loosen and agitate the 
same and deliver it to the feed roll. To produce a 
roller grinding mill which may be adjusted at will to 
act with a cutting or with a crushing effect, the rolls 
are provided with driving mechanism by which either 
roll may be driven faster than the other, the rolls 
being so dressed that when one is driven’ the faster 
the ribs will act with sharpened edges forward, and 
when the other roll is driven the faster the ribs will 
act with rounded or inclined sides forward. 

5388. Corrine Loar Svar, &c., J. Mf. Day, W. R. 
Green, and H. C. Walker, London.—9th December, 
1881. 6d. 

The carriage to receive the sugar is made so as to be 
readily adjustable to suit the shape and size of the 
sugar to be sawn. The cut slices are held and 
supported in position by fu ing each of the 
«ripping bars, which are free to turn on pins passing 
through their centres, with a number of curved 
fingers or claws arranged to bear upon either side of 
the slices when cut. The invention further relates to 


the arrangement of a locking screw and nut whereby 
the gripping bars can instantly be brought to bear 


other shape. The front B of the boiler, whic! 


forms also the furnace front, may be hollow, and form 
part of the water chamber, or it may be made of a 
solid plate. The said front B is secured to the boiler by 
bolts and nuts. The front is provided with op 


259,893. Suart ror Macuinery, Bradford 8. Miles, 
Gray's Summit, Mo, —Filed March 8rd, 1882. 

Claim.—A rotating shaft wrapped and re-enforced 

along its effective length by one vr more spiral bands 


clasping and binding the same, each made fast thereto 
at one end and at the other toa sleeve, collar, or cap 
fitted upon the shaft to engage the same, "after a 
partial independent rotary ao thereon, sub- 
as herein descri 
259,897. BunpLe ComPnuseon EJEcTOR FOR 
GRAIN-BINDERS, Lewis Miller, Akron, Ohio.—Filed 
December 27th, 1882. 

Claim.—(1) The binati bstan tiall 
described, of a rotating crank, a binding arm ceeented 
upon the ‘wrist of said crank, means for controlling 
the movement of the binding arm, a compressor sup- 
ported wholly by the binding arm and — there- 
with, and an arm secured red rigidly to the crank wrist 
and ‘adapted to strike the compressor and positively 
move it in advance of the binding arm to eject the 
bundle. (2) The combination of the binding arm, the 
compressor mounted upon and moving with the bind- 


for the feed door D, ashpit door E, and cleanin door 

F, andan opening is also formed either through the 

said front or other convenient portion of the boiler for 

fixing a smoke flue or chimney G. 

5563. Furnaces anp Grates FOR STEAM GeNERaTORS, 
W.L. Wise, West —20th 1881.— 
(A communication froii G. B. Palmer and A. Worth- 
ington, Chicago, and G. A. Rowell, Brooklyn, U.S.) 
8d. 


The “invention consists, First, of an inclined grate 
having transverse bars lying nearly or quite flatwise, 
a portion being mounted stationary and another set 


©5635] 


mounted in = between, being movable horizon- 
tally ; Secondly, of a bottom grate with its front dead 
plate in combination with a separate inclined grate, 
with means for moving a portion of the latter for- 
ward and backward. Other improvements are 
claimed. 

5895. Breecu-toapinc Fire-arms, W. 
Tranter, Birmingham.—%th Decenber, 1881.+(Not 
proceeded with.) 2d. 

This relates to drop-down guns, and consists in the 
construction and arrangement of for cockin 
the hammers by raising the breech ends of the barrels 
from the break-off for loading. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gasette. 
259,846. Gancway ror Suips, James P. Garton, 

Jersey City, N.J.—Filed March 25th, 1882. 


Brief.—The steps make a flat platform ora stairway, 
accordingly as the gangway or inelined. 


[259.3597] 


ing arm and having the shoulder, the spring connected 
at one end to the binding arm and at the other to the 
compressor, and the curved arm or cam on the crank 
wrist, operating in connection with the ——. = 
the compressor, substantially as described. (3) Th 
combination, with the crank, of the binding an 
mounted thereon, the compressing arm supported by 
the binding arm and having the shoulder A? and 
curved portion A*, the spring connecting the binding 
arm with the compressing arm, and the curved arm 
secured rigidly to the crank and operating in connec- 
tion with the shoulder A? and the curved portion A® of 
the compressing arm, as set forth. 


Suip LauNcH aT WHITEHAVEN.—The White- 
haven Shipbuilding Company launched from their 
yard on Saturday a three-masted iron ship belong- 
ing to Captain and others of Liverpool. She is 
long, 36ft. 23ft. depth of hold, and 

tered to of 1200 tons. The new 
was named The Maresby.” 


SovurH Kensincton Museum.—Visitors during 
the week ending July 8th, 1882 :—On Monday, 
and Saturday, free, from 10 a.m. to 

.M., = 401 ;!mercantile marine, 

bul rials, d other collections, 4515. 

and Friday, admission 
od, “can 10 a.m. till 6 p.m., Museum, 2604; 
mercantile marine, building materials, and other 
collections, 566, Total, 18,086. Average of corre- 
sponding week in former years, 16,867. Total 
from the opening of the Museum 21, 122, 130, 


Claim.—{1) In a portable gangwa bi 


of 
the truck A, having pivotted step, with the adjustable 
bridge B, hz iving ivotted steps H and the levers IJ, 

substantiall ly as shown and described. (2) Ina rt- 
able gangwuy, the combination of the truck A with the 
adjustable bridge B, having sides C C, hand-rails D D, 


ex 


and pivotted steps H H, connected to levers I I, and 
levers J J, substantially as shown and described. (3) 
Ina portable gangway, the combination with the truck 
A, having steps, hand-rails, and cross-bar A!, of the 
adjustabie bridge B, composed of the sides C C, — 

bars, hand-rails D D, supported by the standards E 
having knees and having pivotted steps H H, a 
curved braces G G, the levers I J K L, and the slotted 
bars M M, all constructed and arranged substantially 
as shown and described. 
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VISITS IN THE PROVINCES. 


MONKBRIDGE IRONWORKS, LEEDS. 

As we mentioned in our impression of the 7th inst., the 
Monkbridge Ironworks, E4 on map, are the property of 
Messrs. Kitson and Co., and are much engaged on railway 
tires and material. In entering the works we soon 
come to a set of rolls worked through the medium of 
Kitson’s hydraulic friction reversing clutch. The arrange- 
ment adopted is that illustrated by the engravings, 
page 40, and after trial of the clutch, extending over 


several years, Messrs. Kitson and Co, put down a second | P 


one. The construction of a satisfactory reversing clutch 


thrust when pressure is applied ; and H H' are hydraulic 
pipes from the valves to the cylinders. To work the 
reversing gear, water under pressure is from an 
accumulator, to which the cylinders ee! are connected by 
suitable pipes H H', so arranged that the pressure can be 
applied by hydraulic valves to either cylinder ¢ or e' alter- 
nately or shut off both at once. If the pressure be applied 
to the cylinder e, the friction-plate E is forced up against 
the wheel B, holding it firmly between the thrust collar G 
and itself. The wheels being in motion, the shaft A will 
now revolve in the direction of the wheel B by the driving 


ins F F' passing through the clutch C. By reversing the 
valves the pressure is released from the cylinder ¢ and 


~ 


designed for the purpose, the crane running on the lower 
members of heavy longitudinal girders supported on 
columns, the upper members of the a. neg carrying the 
roof. This has been specially designed by Mr. W. Ainslie, 
engineer to the Monkbridge Works, and is illustrated in 
general outline with the crane, in the engravings below. 

In another part of the works are being erected a pair of 
Berryman’s feed-water heaters of the largest size yet made. 
These will receive the exhaust steam from all the engines 
and hammers in the works, and though the steam will in 
some cases be carried from a considerable distance, it is 
confidently anticipated that considerable economy will 
result from their use. The reheating furnaces are Bese 
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has been effected within a very few years. Great strength 
of parts has been necessary, but as the other parts of the 
reversing gear have necessarily to be of great strength 
and weight, a little weight in the clutch is of little im- 
portance, while the saving in time and in engine wear and 
tear is very considerable. Amongst the best of these 
clutches is that used by Messrs. Kitson and Co. and the 
Weston friction clutch used by Messrs. Steel, Tozer, and 
Hampton in their steel works, near Sheffield. At the 
Monkbridge Works a very small stream of water is kept 
constantly running on the clutch to prevent heating. In 
our illustrations A is the reversing shaft, which is bored 
up the centre at one end to receive the water pipes, and 
made square for the reception of the driving clutch C; 
BB! are spur driving wheels running in opposite direc- 
tions, being geared in the ordinary way with three other 
wheels, and having flat surfaces on their inner sides ; C is 
the driving clutch made in halves and bolted together on 
the square of the shaft A; DD" is an annular piston 
fastened to the driving clutch ; E E' are friction plates 
with hydraulic cylinders ee! cast on and made to’ slide 
freely on the shaft A ; F F! are driving pins fitted so as to 
slide through the driving clutch, but attached by cotters 


to the friction plates E E'; GG! are collars to take the 
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PLATE MILL SHED AND CRANE, MONKBRIDGE WORKS, LEEDS. 


applied to the cylinder e', which pulls the friction-plate E 
off the wheel B and forces the friction-plate E' against 
the wheel B! and holds it firmly between the thrust collar 
G! and itself; the shaft A will now revolve in the direction 
of the wheel B' by the driving pins and clutch as before. 
By shutting the pressure off both cylinders the friction 
plates E and E' are set at liberty, and having no hold 
upon the wheels B and B', the reversing shaft A stands 
while the wheels B and B' continue to revolve upon it. 
The accumulator and valves are placed in any convenient 
ition relative to the reversing gear, and in the Monk- 
ridge Works is employed for working, amongst other 
things, a direct-acting hydraulic crane on a large wrought 
iron gantry running on wheels on the mill floor, and 
spanning the whole of the reversing gear and the mill 
train, so as to lift out and change rolls with little labour 
and little loss of time. A little further on, and as a new 
part of this plate mill, is a fine high-speed travelling crane 
commanding a number of shearing machines for heavy 
work, such as locomotive side plates. The crane is worked 
from a square shaft turned by a small vertical wall steam 
engine at each end, and under the command of the man 
working the crane from a pendant platform. The shop or 


shed in which this crane is erected has been specially 


by gas made in Wilson’s gas producers. The same pro- 
ducers are employed for heating the crucible steel furnaces, 
and though Siemens’ open-hearth furnace is employed for 
steel making, Wilson’s producer is preferred to make the 
gas therein consumed. 


MESSRS. BUCKTON AND CO.’S WORKS, LEEDS. 


In the Well House Foundry, the entrance to which is in 
Meadow-lane, G6 on map, will be found a great many 
tools of + interest in use and in construction. 
Messrs. Buckton and Co. have so long been celebrated for 
excellent design and workmanship in their tools that 
it is unnecessary to say anything of these points in the 
machines we may refer to. In the works is a very large 
number of machine tools for all purposes, and most of 
them are of recent construction, for Messrs. Buckton so 
fully appreciate the value of plenty of tools of the best 
construction that, unlike the proverbial shoemaker, they 
make for themselves as well as for their customers, and 
hence they have tools for everything which can be done by 
machinery. A noticeable feature in the modern machinery 
is the adoption of frames and beds, so constructed as to 
make the machines independent of their foundations. In 
the older days the satisfactory working of a machine tool, 
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ially if of large size, depended very much on the | 


foundations and the care with which the several parts were 


tion is a very large planing machine, to plane 12ft. 6in. | 


wide, and carry a casting weighing 30 tons, The travel- 


attached to these and to walls, and in some cases roof beams | ling bed alone of this machine weighs 15 tons. In the V 


also. This is now seldom the case, and machines are | 
tested before sending them out by simply connecting them | 
by a strap to some of the works’ shafting, or by means of | 
the ———— engine attached to the machine itself. A | 
strong ine was thus being tested when we were in | 
the works for paring the ends of steel rails. Steel rails, it | 


of this machine, as in one fixed in the works, a num- 
ber of recesses are made at intervals and partly filled with 
oil, in which runs a pair of small wheels which take up 
and distribute oil on the bed as the travelling bed runs 
over them. This is not, perhaps, new, but is worth men- 
tioning, because its advantage can be seen in these works, 


Fig] 


come by placing a planed board under the strap, which is 
always more or less inclined, in such a position as to leave 
the strap perfectly free when tight, but to support it when 
it flaps about at the time of the reversal or tends to do so. 
The is coated with a mixture of blacklead and tallow, 
and this expedient causes the strap to work smoothly, and 
has so reduced the breakage of straps, that on one machine 
which was previously continually stopping to repair 
these, has now been working for four years with a strap 


SECTION ON CD 


Fig2 


| 


O) 


il 


4 


PLAN 


SECTION ON AB : 


KITSON’S HYDRAULIC ROLLING MILL REVERSING CLUTCH.—(See page 39.) 


seems, cannot always be cut off in the eu with 
sufficient approximation to the specified length, use the 
contraction of steel rails after leaving the rolls is greater 
than with iron rails, and as a comparatively small differ- 
ence in the temperature of the rail when leaving the rolls 
and cut off with the hot saw, after leaving which the 
contraction is considerably over 2in. and in some cases 
3in., makes enough difference in length to cause rejec- 
tion by the inspector, a machine has been made for doing 


this cheaply by means of revolving cutters. 
Amongst other notable machines in course of construc- 


where the beds of a machine so fitted are as smooth as 
when put to work, while those of all other machines 
are more or less grooved. The device, moreover, has 
the advantage that it secures the effectual lubrica- 
tion of the V’s when the machine is working on a 
very short cut, which cannot be done with the ordinary 
means of lubrication. All who have had experience in the 
working of heavy planing machines know how great is the 
wear and tear of straps owing to the flapping which takes 
place at every neice, the motion. This excessive wear 
Mr. Wicksteed, of the firm of Buckton and Co., has over- 


|that had been rejected as not strong enough for the 


machine, 

A large lathe, to take in a 14ft. wheel or a heavy shaft, 
is in course of erection. The bed is 45ft. in length, and is 
in two parts, the joint being made of about double the 
depth of the other part of the bed, so as to secure perfect 
rigidity under the hogging tendency of a heavy piece of 
work supported between two centres at such a height from 
the bed. This lathe bed is of great width, and the rest is 
worked by double racks, so that there is no tendency to 
cross-corner sticking. 
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Some special lathes are being made for rigger or pulley 
turning. Instead of turning the pulley by fing it ona 
mandril, the “dithering” or shivering under the operation 
which accompanies this process, especially with light 
pulleys, is avoided by first boring out the boss and turning 
the edges ; then the pulley is rigidly held by the edges by 
special clamps, the central position being obtained by 
means of a cone which enters the hole in the boss, 

Some special machinery is being made for Messrs. Steel, 
Tozer, and Hampton for automatically moving the rail 
and other billets from heating furnaces to breaking-down 
and finishing rolls and saws. Messrs, Steel, Tozer, and 
Hampton have carried this system out already with con- 
siderable completeness and success, so that visitors have to 
keep a sharp look-out for white-hot billets roaming about 
their works unaccompanied ; but the new apparatus is a 
further development of the system, and is in part a bridge, 
so that one set of billets will be toddling one way and 
another in another direction over it. We must leave these 
works, but before doing so must direct attention to the 
fine pair of jib cranes in the main foundry worked by wall 


Messrs, James Walworth and Co., of Bradford, exhibited | 


one of Mr. Walworth’s machines for drying wheat, barley, 
oats, malt, rice, and other grains, or for drying and treat- 
ing other matters and materials preparatory to grinding or 
when ground, as illustrated below. To the end frames 
of the apparatus are secured steam chests connected 
by long metal steam tubes. On each side of the steam 
chests, and on the tops of the frames, bearers are fitted 
through which shafts pass and work. On the shafts are 
secured grooved pullies, in which work angular projecting 
rings, the latter being cast on the top of broad rings, 
having angular brackets to which are secured flat bars for 
the purpose of lifting and turning the grain, seeds, &. 
Some of the flat bars ars actuated by wheelgear, and by a 
small hand wheel in order to obtain any desired angle, and 
give more or less sneed to the delivery of the grain, seeds, 
or other material operated upon. A worm is fitted in the 
tubular casting in the centre of the steam chest to deliver 
the grain into the circular revolving casing fitted into the 
rings working on the grooved pulleys. This casing revolv- 
ing round the heated steam pipe, or tube, keeps turning 


The Bristol Wagon Company exhibited, amongst other 
things, a four-wheeled cattle van with flexible wheel base. 
Both axles move on a central locking bolt, and are con- 
nected by cross ties, so that when one axle is moved by the 
shafts so as to take up a position radial to a curve, the 
other axle does the same, the motion of either axle bei 
small as compared with that of the fore axle of an ordi- 
nary four-wheeled vehicle. All the four wheels may thus 
be of the same size. In the cattle van exhibited the shafts 
are attachable to either end, and both ends open, so that 
cattle enter one end and leave by the other, and do not 
have to back out. The ends of the springs are fitted with 
friction wheels bearing on locking plates instead of having 
rubbing surfaces. The wheels are large and the draught 
light, and the bed is very low, cranked axles being used. 
The same design is being applied by the makers to omnibus 
construction. 

Messrs, Follows and Bate show a lawn mower 6in. wide 
for 21s. It is a modification of their Anglo-American 
machine, and though not new, is an illustration of what 
may be done in this country in the manufacture of cheap 


engines and belts. The operator stands on a platform 
against the engines, and by three levers works the cranes 
with the greatest precision for any work. The visitors 


will also find in the works a new form of testing machine, | 


designed by Mr. Wicksteed, and possessing points of 
novelty and importance. 

In the map of Leeds we have given, on page 39 the posi- 
tions of a number of the engineering works of interest are 
shown. The map is marked out in squares for convenience 
in reference. Thus, in the square in horizontal line with 
the letter O and vertical line with figure 2 will be found a 
space marked G B, standing for Greeenwood and Batley, 
and soon, The names are enumerated at the foot of the map. 


MISCELLANEOUS EXHIBITS AT THE READING 
SHOW. 


Amonest the most important of the real improvements— 
for there were few striking novelties in the whole Show— 
was the thrashing machine exhibited by Messrs. 
Nalder and Nalder, of Wantage. This machine is 
arranged so that the shakers, jog-board, and riddles, are 
all driven by the crank which works the shakers, there 
being but one crank in the machine, By this means at 
least seven bearings are dispensed with, as compared with 
an ordinary single-crank shaker machine, and at least 
fourteen bearings as compared with a double-crank shaker 
machine, while the straps are reduced to two. This 
improvement is effected by using the shaker-boxes as 
connecting rods for driving the shoes. The machine exhi- 
bited has five shaker-boxes, three of these being held by 
flexible joint attachments at their lower ends to the lower 
shoe, their upper ends being free, while the other two are 
similarly connected, but at their upper ends, to the jog- 
board, their lower ends being free. The shoes are sus- 

nded by flexible wood hangers fixed at their upper ends, 

ut carrying a joint at their lower ends, as shown by the 
annexed woodcut. These hangers are wider than is usual, 
and Messrs. Nalder and Nalder find that 
they work better than those fixed 
at both ends and having a double or 
contrary flexure at each stroke. The 
bearings at the bottom are so wide that 
they may run for years without any 
rattling. It may, of course, be said that 
the single crank is rather heavily worked, 
but the several parts so well balance each 
other that it is questionable whether the 
crank wear will be greater than usual, while the machine 
certainly runs very smoothly, and probably with consider- 
ably less power. This point was not, however, tested at 
the Show; something called a trial was made by the 
judges before the award of a silver medal was made. 


WALWORTH’S STEAM CORN DRYING MACHINE. 


and agitating the grain, whilst the flat bars keep lifting 
and turning it, and a fan exhausts the heated air, dirt, or 
vapour from the re circular casing as the operation 
of drying, cleaning, and dressing proceeds. 

Messrs, W. N. Nicholson and Sons, of Newark, show a 


NICHOLSON’S HAYMAKER 
{ HEAD 


new form of haymaker head, and although -so many have 
been brought out, this seems to be quite new. 
To the rake head two castings are attached, 
which have surfaces of double curvature, similar 
surfaces being given to the castings on the tine 
head arms. A bolt is threaded through the 
whole as herein shown, a spiral spring in the box 
= or tube on the right-hand arm head being 
threaded on at the same time and held by a nut 
and washer. The tension put upon this spring 
by the nut and bolt determines the resistance 
which the tines offer to the crop being turned. 
This head is simple, ingenious, and good. The 

PULPER same makers show a disc pulper, in which the 

DISC. disc is made slightly dishing or conical, so that 
the roots are better held in the pulper hopper and cannot 
so well dance round. 

Messrs. Gibbins and Robinson, late P. and H. P. 
Gibbins, Wantage, also showed a thrashing machine, in 
which an exhaust fan is placed at the end of the awner to 
draw off dust and smut. The fan is fixed on the awner 
spindle at the extreme end of the awner, where the corn 
leaves for the second dresser immediately under the awner. 
Atthe end of the awner is a wire partition, through which 
the exhaust fan draws air, and all the wheat beard, dust, 
and smut. These often find their way into the “ best 
corn” sack, but by effecting this dressing in the awner 
itself there is less to be done in the second dressing 
riddles, and by the corn miller, and the screen has only to 
act as a separator or sampler, the thirds and seconds, as 
well as the firsts, being, the makers assert, rendered 


marketable as they leave the thrasher. 


and good machines, against which the American manufac- 
turers have no chance. 

Messrs. Gower and Son, of Market Drayton, show a 
seed drill with telescope tins and with a round nose 
tubular coulter instead of the ordinary flat coulter with 
side cheeks. This coulter makes a wider seed bed, and the 
seed dropping down, the round tube is wider spread than 
when the flat coulter is used. The same drill is also 
arranged so that one hand lever at the same time raises 
all the coulters and throws the seed barrel out of gear, the 
seed-box not being lifted, but simply pulled a little 
backward. 

Mr. Edward Margrett, of Reading, exhibited a pump, 
the construction of which may be gathered from the 
annexed woodcut. He has made them more especially for 
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use in connection with Norton’s tube wells, having found 
that the pulsation of the water caused by the working of 
ordinary pumps resulted in the loosening of sand at the 
well bottom, and when not in sand it caused the water to 
become turbid with washings of the material surroundin, 
the well bottom by the irregular movement impa 

to it. The pump consists of an open-ended cylinder 
within a rectangular box fitted with flap valves and covers 
held on by bolts and nuts. The valves are large, and the 
pump not very likely to get choked with anything that 
can be pumped at all. The pumps are made with 4tin., 
6in., and Sin. cylinders, and a pair of the largest has lately 
been fixed at Beaumont College, near Windsor, for supply- 
ing a large swimming bath through 700ft. of horizontal 
piping and on a 26ft. lift. The same exhibitor shows a 
filter for filtering large quantities of water, as for a village 
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supply, where water is often turbid, or being rain water, 
offensive from other causes, and from its construction it 
would seem to remove impurities generally as well as any 
tilter of its kind. The filter consists of a galvanised tank 
about 2ft. Gin. long by 2ft. wide and 2ft. deep, containing 
a perforated stone ware cylinder enclosing a silicated carbon 
or porous stone jar holding about two gallons. From this 
a tube passes through the tank and is connected with a 
draw off cock. The annular space is filled with prepared 
filtering material, generally fine granular granite or other 
chippings. 

Messrs. Powell Bros. and Whitaker,of Wrexham, who are 
the makers of Kidd’s steam pump, which we recently 
illustrated, exhibit a chaff-cutter, in which they have pur- 
eyed rejected the arrangement by which one lever may 

used to stop, reverse, and alter the speed of the rollers, 
and thereby the length of cut, and instead employ separate 
levers, the one next the arm of the man feeding being for 
stopping and reversing only, this arrangement being 
adopted because when one lever only is used, the feeder is 
for the moment uncertain which way he should move the 
lever to stop the rollers if by accident he gets his hand 
between them ; but by employing one handle only he cannot 
make any mistake, as the rollers are thrown out of gear 
by his pressing against the lever. This, however, would 
probably have to be done by the knee, and as a map is 
not altogether cool-headed when he finds his hands between 
spiked rollers, it may be suggested that this roller should be 
of such alength and form that the man cannot help pushing 
against it when he meetswiththeaccident. Thesame makers 
show a horse gear, in which, by the use of bevel gear, a 
connecting from the intermediate motion at 
right angles to the line connecting the gear and motion, so 
that one machine may be driven thereby, while others may 
be driven by straps from pulleys on the same ‘motion 
spindle, and all machines stand in one line or parallel 
lines. The gear is not new, but the arrangement, which 
includes three different speeds, is handy. 

Messrs. Reid and Co., of Aberdeen, show a very wide 
chain delivery manure distributor in which stud axles are 
affixed to the side of the manure box, so that the land 
wheels may be shifted thereto, and the drill so made to 
enter any gateway. . 

There seems to be a demand for chatf-cutters combined 
with other machines, as, beside those of Messrs. Hunt and 
Tawell, Murton and Turner, and others, Mr. J. Wilder, of 
Reading, shows a combined chaff-cutter and conical barrel 
pulper on the same main spindle. 

Messrs. Bradford and Co. show a new form of barrel 
churn, of which the dasher is so arranged that it can be 
slipped out, leaving the barrel quite free from any parts 
which obstruct easy cleaning. They also show a well-made 
calendar roll machine about 4ft. wide, in which the lower 
roll is composed of highly-compressed cotton. 

Mr. Walker, of Tithby, showed a remarkable structure 
as a power exhaust fan. A sectional view of it is shown 
in the annexed diagram. It is a big square frame with 


hollow sides, and with one end boarded in. When in use 
for rick drying and cooling it stands over the exhausting 
pipe and the air enters the hollow sides, and thus into the 
fan. The fan is 32in. diameter, 24in. wide, has radial wood 
blades, and was not entered for trial. 

Messrs. Perkins and Co., of Hitchin, also showed a hand 
fan. The fan case is placed between two wood A standards, 
the apex of the A frames carrying a spindle, on which is 
mounted a large cog-wheel with 200 teeth geared into a 
pinion on the fan shaft having 14 teeth, the ratio of 
speed of fan to handle being 18% to 1, so that when the 
handles are turned at 50 turns per minute, the fan runs 
at 925 per minute. The fan in the centre of the case is 
215in. diameter, with blades about 6°25in. square, but 
with the corner next the inlet side of the fan case cut off. 
The price of the fan is £5 10s, with a 12ft. length of 
square wood pipe 6’din. square inside. This fan was not 
entered for trial. Thesame makers exhibited a winnowing 
machine fitted with a rotary screen placed below the ordi- 
nary sieves, and thus occupying a place usually nearly 
empty, and adding very materially to the efficiency of the 
machine. The screen is made of sheet iron, perforated with 
holes about 0°75in. X 0°125in. 

Mr. G. Hathaway showed a very simple form of churn, 
for which the judges awarded a silver medal, the first, we 
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believe, ever awarded ly the Society for a churn. The 
design of this churn can be gathered from the annexed 
diagram. This shows the churn in section. At its centre 
it is supported on a pair of struts jointed at both ends 


and at O O is a crank, which has its bearings on the wood 
frame, while the body of the churn rests in the crank. It 
will be seen that when this crank is turned the churn has 
a compound motion imparted to it by its following the 
motion of the crank, and the rocking motion imparted by 
its being placed on the rocking supports. This motion 
causes the cream to follow the directions indicated by the 
arrows forming the figure 0, so that the cream dashes 
through itself twice in each revolution of the crank. The 
same makers show an ordinary end-over-end tub churn, 
but with a great improvement in the movable head and 
its fastenings. Inside the top of the tub and in the ordinary 
groove is an annealed and galvanised ring of iron shown 
beneath in section. The head is turned in one piece and 
is forced into another ring of the section shown, the thin 
lower edge of this ring being then turned over on to the 
wood. The joint is made by an india-rubber ring held in 
the head ring as shown. 


THE PREVENTION OF FIRE RISKS WITH 
ELECTRIC LIGHTING. 

THE Society of Telegraph Engineers and of Electricians have 
prepared the following rules and regulations for the prevention of 
fire risks arising from electric lighting, recommended by the 
Council in accordance with the report of the Committee appointed 
by them on May 11th, 1882, to consider the subject. The mem- 
bers of the Committee were Professor W. G. Adams, F.R.S., Vice- 
President ; Sir Charles T. Bright, T. Russell Crampton, R. E. 
Crompton, W. Crookes, F.R.S., Warren De la Rue, D.C.L., 
F.R.S., Professor G. C. Foster, F.R.S., Past President ; Edward 
Graves, J. E. H. Gordon, Dr. J. Hopkinson, F.R.S., Professor D. 
E. Hughes, F.R.S., Vice-President ; W. H. Preece, F.R.S., Past 
President ; Alexander Siemens, C. E. Spagnoletti, Vice-President ; 
James N. Shoolbred, Augustus Stroh, Sir William Thomson, 
F.R.S., Past President ; Lieut.-Colonel C. E. Webber, R.E., Presi- 

ent. 


These rules and regulations are drawn up not only for the 
guidance and instruction of those who have electric lighting appara- 
tus installed on their premises, but for the reduction to a minimum 
of those risks of fire which are inherent to every system of artificial 
illumination. The chief dangers of every new application of 
electricity arise mainly from ignorance and inexperience on the 
part of those who supply and fit up the requisite plant. 

The difficulties that beset the electrical engineer are chiefly 
internal and invisible, and they can only be effectually guarded 
against by “‘testing” or probing with electric currents. They 
depend chiefly on leakage, undue resistance in the conductor, and 
bad joints, = Aang lead to waste of energy and the production of 
heat. These defects can only be detected by measuring, by means 
of special apparatus, the currents that are either ordinarily, or 
for the purpose of testing, passed through the circuit. Bare or 
exposed conductors should always be within visual inspection, 
since the accidental falling on to, or the thoughtless placing of 
other conducting bodies upon such conductors might lead to ‘‘ short 
circuiting ” or the sudden generation of heat due to a powerful 
current of electricity in conductors too small to carry it. 

It cannot be too strongly urged that amongst the chief enemies 
to be guarded against are the presence of moisture and the use of 
“earth” as part of the circuit. Moisture leads to loss of current 
and to the destruction of the conductor by electrolytic corrosion, 
and the injudicious use of ‘‘ earth ” as a part of the circuit tends to 
magnify every other source of difficulty and danger. The chief 
element of safety is the employment of skilled and experienced 
electricians to supervise the work. 

I. The Dynamo Machine.—({1) The dynamo machine should be 
fixed in a dry place; (2) it should not be exposed to dust or 
flyings ; (3) it should be kept perfectly clean and its bearings well 
oiled; (4) the insulation of its coils and conductors should be 
perfect ; (5) it is better, when practicable, to fix it on an insulating 
bed ; (6) all conductors in the dynamo room should be firmly sup- 
ported, well insulated, conveniently arranged for inspection, and 
marked or numbered. 

Il. The Wires.—(7) Every switch or commutator used for turning 
the current on or off should be constructed so that when it is 
moved and left to itself it cannot permit of a permanent arc or of 
heating, and its stand should be made of slate, stoneware, or some 
other i bustibl bst (8) There should be in connection 
with the main circuit a safety fuse, constructed of easily fusible 
metal, which would be melted if the current attain any. undue 
magnitude, and would thus cause the circuit to be broken. (9) 
Every part of the circuit should be so determined that the 
gauge of wire to be used is properly proportioned to the currents 
it will have to carry, and changes of circuit, from a larger toa 
smaller conductor, should be sufficiently protected with suitable 
safety fuses so that no portion of the conductor should ever be 
allowed to attain a temperature exceeding 150 deg. Fah. N.B.— 
These fuses are of the very essence of safety. They should always 
be enclosed in incombustible cases. Even if wires become per- 
ceptibly warmed by the ordinary current, it is a proof that they are 
too small for the work they have to do, and that they ought to be 
replaced by larger wires. (10) Under ordinary circumstances com- 
plete metallic circuits should be used, and the employment of gas 
or water pipes as conductors for the purpose of completing the cir- 
cuit should in no case be allowed. (11) Where bare wire out of 
doors rests on insulating supports it should be coated with insulat- 
ing material, such as india-rubber tape or tube, for at least 2ft. on 
each side of the support. (12) Bare wires passing over the tops of 
houses should never be less than 7ft. clear of any part of the roof, 
and they should invariably be high enough, when crossing thorough- 
fares, to allow fire escapes to pass under them. (13) It is most 
essential that the joints should be electrically and mechanically 
perfect. The joint is whipped around with small wire and the 
whole mechanically united by solder. (14) The position of wires 
when underground should be efficiently indicated, and they should 
be laid down so as to be easily inspected and repaired. (15) All 
wires used for indoor purposes should be efficiently insulated. (16) 
When these wires pass through roofs, floors, or partitions, or where 
they cross or are liable to touch metallic masses like iron girders or 
pipes, they should be thoroughly protected from abrasion with each 
other or with the metallic masses, by suitable additional covering ; 
and where they are liable to abrasion from any cause or to the 
depredations of rats or mice, they should be efficiently encased in 
some hard material. (17) Where wires are ~ out of sight, as 
beneath flooring, they should be thoroughly protected from 
mechanical injury, and their position should be indicated. The value 
of frequently testing the wires cannot be toostrongly urged. It is 
an operation skill in which is easily acquired and applied. The 
escape of electricity cannot be detected by the sense of smell as can 
gas, but it can be detected by apparatus far more certain and 
delicate. Leakage not only means waste, but in the presence of 
moisture it means destruction of the conductor and its insulati 
covering, by electric action. 

III. Lamps.—({18) Arc lamps should always be guarded by proper 
lanterns to prevent danger from falling incandescent pieces of car- 
bon, and from ascending sparks. Their globes should be protected 
with wire netting. (19) The lanterns and all parts which are to be 
handled should be insulated from the circuit. 

IV. Danger to Person.—(20) To secure persons from danger in- 
side buildings, it is essential so to arrange the conductors and 
fitting that no one can be exposed to the shocks of alternating 
currents exceeding 60 volts; and that there should never bea 
difference of potential of more than 200 volts between any two 
points in the same room. (21) If the difference of potential within 
any house exceeds 200 volts, whether the source of electricity be °, 


external or internal, the house should be provided outside with a 
“*switch,” so arranged that the supply of electricity can be cut off, 


TRIALS O¥ Hay Drigrs at READING.-—The trials of the hay 
drying emg of which we gave some account in our impression 
of the 7th inst., have proceeded but slowly until the last two or 
three days. A rick was made and completed by the Gibbs’ hot-air 
drying machine and a Gibbs’ fan and pipe attached. No heating 
has yet taken place and the fan has not yet been used. A rick was 
made with the semi-dry hay and partly completed by the Coultas 
fan, but the fan will probably be put to work on this rick again. 
A rick was made and the Bamlett hand fan kept at work for some 
time on it, and this is not yet completed. A rick was also built 
and the Phillips’ hand fan attached ready for work. Other ricks 
were being built on Wednesday, and more grass is being cut for 
making experiments with other fans. Seven of the fans were tested 
by the Society on Wednesday, to the results of which we shall refer 
in another impression. 

Imports oF Grain.—The small but rising seaport of Fleetwood, 
at which large new docks were a few years back constructed, is now 
undergoing a further transformation at the hands of the railway com- 
panies. The Lancashire and Yorkshire Railway Company is pushing 
on the completion of large grain warehouses and elevators on the 
American principle, which have, in fact, been constructed from 
designs prepared by its own officials after a special inspection of 
the best types to be found in the United States. The warehouses 
and elevators are being built on a scale which will enable them to 
deal in bulk with any quantity of grain that can be brought into 
the docks, and by means of the American belt arrangement it will 
be lifted direct from the ship and distributed either into tubs in 
the warehouse or into wagons on the line or loaded from the 
warehouse by the same means. It is expected that a very con- 
siderable grain traftic will be diverted to Fleetwood when the 
arrangements are completed. In addition to the new warehouses 
and elevators for the grain trade, increased facilities are being pro- 
vided for the rapidly developing Fewer and cattle trattic 
between Fleetwood, Belfast, and the Isle of Man. 

RalLways IN War.—The following sketch from St, Nicholas for 
April, an American boys’ journal, is not without jnterest. It 
refers, of course, to the American civil war :—‘‘From daylight of 
Wednesday, December 7th, we marched, through rain and stiff 
mud, steadily towards the south, crossing the Notaway River on pon- 
toonsat 8 p.m.,and halting at midnight for such rest as we could find 
on the cold, damp soil of a cornfield. Next day on again we went, 
straight towards the south, through Sussex Court-house at 10 a.m., 
halting at dusk near the Weldon and Petersburg Railway, about 
five miles from the North Carolina line. We soon learned that 
this was to be a winter raid on the enemy’s communications, to 
destroy the Weldon road, and so render it useless to them. Never 
was railway more completely destroyed! The morning after we 
had reached the scene of operations, in the drizzling rain and 
falling sleet, the whole command was set to work, As far as the 
eye could see down the road were men in blue, divested of weapons 
and accoutrements, prying, and wrenching, and tearing away at 
iron rails and wooden ties. It was a well-built road and hard to 
tear up. The rails were what are known as T-rails, and each being 
securely fastened to its neighbour at either end by a stout bar of 
iron or steel which had been forced into the groove of the T, the 
track was virtually two long unbroken rails for its whole length. 
‘No use trying to tear up them rails from the ties, Major,’ said an 
old railroader, with a touch of his cap, ‘The plagued things are 
all spliced together at the j’ints, and the only way to get them off 
is to pry up the whole thing, rails, ties, and all, and then split the 
ties off from the rails when you've got her upside down.’ So, with 
fence-rails for levers, the men fell to work, prying and heave- 
I-ho-ing, until one side of the road, ties, track, and all, pulled and 
wrenched by thousands of strong arms, began to loosen and move, 
and was raised gradually higher and higher. Forced at last to a 
perpendicular, 1t was pushed over and laid upside down, with a 
mighty cheer. Once the thing was started, it was easy enough to 
roll miles;and miles of it over without a break. And so brigade 
after brigade did roll it; splitting off the ties, and wrenching awa 
the rails. It was not enough, however, merely to destroy the trac 
—the rails must be made forever useless as rails. Accordingly the 
ties were piled in heaps, or built - § as children build corn-cob 
houses, and then the heaps were fired. The rails were laid across 
the top of the burning pile, where they soon became red hot in the 
middle, and bent themselves double by the weight of their ends, 
which hung out beyond the reach of the fire. In some cases, how- 
ever, a grim and humorous conceit led to a more artistic use of 
the heated rails, for many of them were taken and carried to some 
tree hard by, and twisted two or three times around the trunk, 
while not a few of the men hit on the happy device of bending the 
rails, some into the shape of a U, and others into the shape of 
an S, and setting them up by pairs against the fences along the 
line, in order that, in this oft-repeated iron U S, it might be seen 
that Uncle Sam had been looking around in those parts.” 

INSTITUTION OF MECHANICAL ENGINEERS.— As _ already 

1, the ting of this Institution will be 
held at Leeds, commencing Tuesday, 15th August, and 
the following provisional arrangements have been made. On 
Monday, the 14th August, the reception room will be open at the 
Town Hall, from 3 to 7p.m., for the registration of addresses, 
issue of programmes, cards, &c. On Tuesday, 15th August, at 
10.30a.m., there will be a general meeting in the Civil Court, Town 
Hall, when the Mayor of Leeds, Mr. George Tatham, will attend 
and open the proceedings. The chair will then be taken by the 
president, Mr. Percy G. B. Westmacott, who will read an address 
to the bers. A selection of —— will afterwards be read and 
discussed. At 1.0 p.m. luncheon will be provided in the 
Victoria Hall, Town Hall, by invitation of the Local Committee. 
In the afternoon there will be visits to works in Leeds and the 
neighbourhood. Members only admitted, except by special 
permission of the Local Committee. On Wednesday, 16th August, 
10.30 a.m., general meeting in the Civil Court, Town Hall, for the 
reading and discussion of papers, Mr. Percy G. B. Westmacott, 

resident, in the chair. At 1.0p.m., luncheon in the Victoria 

all, by invitation of the Local Committee. In the afternoon 
there will be visits to works in Leeds and the neighbourhood. 
Members only admitted, except by special permission of the Local 
Committee. In the evening there will be a conversazione in the 
Philosophical Hall, by invitation of the Local Committee. Ladies’ 
cards will be issued on application to the local secretaries. On 
Thursday, 17th August, at 10.30 a.m., there will be a general 
meeting in the Civil Court, Town Hall, for the reading and 
discussion of papers, Mr. Percy G. B. Westmacott, president, in 
the chair. At 1.0p.m. luncheon in the Victoria Hall, by invita- 
tion of the Local Committee. In the afternoon there will be an 
excursion to Bradford, when the Exhibition of Textile Industries 
will be visited, and also the works of Messrs, Illingworth and Son, 
Messrs. S. C. Lister and Co., Messrs. Thwaites Brothers, and 
others, At 7.30 p.m. the annual summer dinner of the Institution 
will be held in the Victoria Hall—evening dress. Tickets can be 
btained bers for th Ives and their friends on applica- 
tion to the secretary, accompanied by a remittance for the amount 
—25s. per ticket. On Friday, 18th August, an excursion will be 
made to Hull by = train, provided free by the kindness of 
the North-Eastern Railway Company. At Hull, visits will be paid 
to various works, including those of the Hull and Barnsley Rail- 
way and Dock Company, by kind invitation of Messrs, Lucas and 
Aird. The return will be made to Leeds by special train, also 
provided by the North-Eastern Railway mse ge Arrangements 
will be made fur enabling members to leave the return train at the 
various junctions, so as to take ordinary trains going north 
and south. During the afternoons of Tuesday, Wednesday, anp 
Thursday, Messrs. John Fowler and Co. have invited the 
members to witness in operation their system of ploughing and 
cultivation by steam. The principal works in Leeds ont the 
neighbourhood will be thrown open in the course of the week, 
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RAILWAY MATTERS. 


Tue railway to Government Gums, 410 miles from Adelaide, 
South Australia, has been completed. 


THE contract entered into between the executive and the 
Government of the State of Guanajuato for the construction of a 
railroad in Mexico from Penjamo through Siloa to San Felipe has 
been approved. 

Tur Railway Rolling Stock Company, of Wolverhampton, have 
made a profit on the a ery of £3563, out of which the directors 
propose to pay a dividend at the rate of 3 per cent. per annum on 
the ordinary shares, There are now 4579 wagons in the possession 
of the company, and almost at the close of the half-year some 
satisfactory contracts have been obtained. 

ON the occasion of their visit to the Wimbledon camp on Tues- 
day last, the Prince and Princess of Wales, quitting their barouche 
near the umbrella tent, entered one of the cars on the camp tram- 
way, drawn by Messrs. Merryweather and Sons’ noiseless tramway 
1 tive, and pr led to the further end of the grounds 
accompanied by several members of the council, all expressing 
themselves very pleased with the arrangements. 


THE Preston and Wyre Joint Committee are building a large new 
enger station alongside the boats, with roofed-in staircases 
or high and low water, to enable passengers to embark or land 
entirely under cover, whilst their comfort on returning from a 
sea voyage or waiting fora boat is being specially provided for 
by an arrangement of refreshment ond waiting rooms on an 
extensive scale. For the cattle trade a large number of pens are 
being provided with subways at a low level, so that the cattle can 
be landed without in any way crossing the line of rails. 


Tux Union Rolling Stock Company, of Birmingham, report that 
their operations during the past half-year have been satisfactory 
and profitable. Numerous applications for rolling stock have been 
received, and contracts for over £14,000 have been entered iuto. 
The accounts for the half-year show a profit of £3800, out of which 
the directors propose to pay an ordinary dividend at the rate of 10 
per cent. per annum, and to place £2000 to the reserve fund. Itis 
proposed to make a call of £4 per share upon the fourth issue of 
ordinary shares, the whole to payable by the 1st of January 
next. 

Monpay last was the fiftieth anniversary of the opening of the 
Leicester and Swannington Railway. The first train on the line 
was run on July 17th, 1832, and at that time only one or two other 
railroads had been opened. A Leicester paper says, ‘‘ It must be 
gratifying to Leicester people to know that Leicester men and this 
neighbourhood are inseparably linked with the commencement of 
an enterprise which has, in fact, revolutionised the world. A good 
deal is heard just now of improved brakes, and it may not be un- 
interesting to mention what has already been pointed out by Mr. C. 
E. Stretton, in his ‘Few remarks on railway accidents,’ that as 
long ago as 1832 George Stephenson invented a brake to act 
through the medium of the buffer rods. It was used on the 
Leicester and Swannington line, but appears to have been 
abandoned, ‘in consequence of the difficulty of backing the train.’ ” 


Two distinct rock drills are used in the Arlberg Tunnel. That 
on the east side is the Ferroux drill, which has rendered such good 
service in the St. Gothard ; and that on the west the Brandt rotary 
perforator, which works by water under pressure, It has already 
given good results at Pfoffensprung, and the inventor guarantees 
a minimum advance of 2 metres a day, which has been considerably 
exceeded. The motive power is obtained by water wheels erected 
in the valley which separates the two slopes of the Arlberg. The 
following figures give the progress from the commencement, 17th 
November, 1880, to the end of February last :—Advance of head- 
ing, 320 metres = 350 yards; mean daily advance, 3°07 metres = 
108t.; number of blasting operations, 295; advance for each opera- 
tion, 1°08 metres = 3ft. 6in.; number of shots in each operation, 
19; weight of dynamite used for each metre of advance, 22 kilo- 
grammes = say 44 1b. per yard. 

Ar the end of 1880 the lines constructed by the State reached a 
total length of 1,089,914 metres ; those constructed by companies 
and bought by the State, 1,378,357 metres ; and those constructed 
by companies and worked by the State, of 323,243 metres; making 
a total of 2,791,514 metres, or 1731 miles. Of this length, 94°91 per 
cent. are passengers and 5°09 per cent. exclusively goods lines. 
The number of stations on 1st January, 1881, was 83 principal and 
499 intermediate, making a total of 582. There were 195 level 
crossings unguarded, and 223 ditto guarded at a yearly expense of 
145,000f. = £5800; but in 1880, 14, including three guarded, were 
suppressed at a cost of 19,850f.=£794. On Ist January, 1881, the 
number of guards at level crossings was 3966, causing an annual 
expense of 2,676,960f. = £107,078 8s. There were at the end of 
1880, 165 interlocking points and signals, all on the Saxby and 
Farmer system, except two by Bemelmans and Lamquet. The 
construction and working of private sidings and branch lines in 
junction with the State railways was regulated by the decree of 
25th October, 1880, which has the effect of increasing their 
number. There were at the end of 1880, 480 junctions of private 
sidings with the main line and 42 private stations. 

THE Pintsch system of lighting railway carriages is now in use 
in America. A train of two coaches and a postal car was taken, 
on the 12th inst., from Jersey City to Turner’s and return, to 
exhibit the light, and is thus described in the Scientific American : 
—‘*The lamps were supplied with gas compressed in reservoirs 
under each car, the tubular receiver having a capacity of 344ft. of 

, under compression of 85 atmospheres, or 17 lb. to the square 
inch. From this tubes fin. in diameter run to the various burners. 
A regulator, consisting of an ingeniously weighted valve, prevents 
the gas from flowing too rapidly, and secures an even escapement, 
despite the varying pressure. The burners are of the fish-tail 
pattern, composed of steatite, and of about lft. capacity per hour. 
Of these, in the mail car, there were thirteen, each of 17-candle 

wer—Bunsen’s photometer—and in the other cars four groups of 
mn burners each, of about the same power. The gas is manufac- 
tured by the decomposition of shale oil refuse, and fats generally, 
and consists mainly of olefiant gas and other heavy hydrocarbons, 
This is stored under a pressure of ten atmospheres in reservoirs 
near the track, whence, through stout rubber tubes, the car 
receivers may be charged in from one to three minutes. On the 
return to Jersey City, after four hours’ burning. the pressure in the 
reservoirs was found to have been reduced only two-thirds of an 
atmosphere. It was said that the mail car had been run to St. 
Louis and back with one supply of gas.” 

For the year ending with May, the record of American railwa; 
accidents is as follows :—June: accidents, 73; killed, 31 ; injured, 
78. July: accidents, 102; killed, 38; injured, 122. August: 
accidents, 129; killed, 31; injured, 67. September: accidents, 
144; killed, 56; injured, 227. October : accidents, 131; killed, 
31; injured, 133. November : accidents, 133; killed, 50; injured, 
120. b ber : idents, 113; killed, 36; injured, 96. Janu- 
ary: accidents, 137; killed, 41; injured,198. February: accidents, 
88; killed, 23; injured, 69. March: accidents, 99; killed, 29; 
injured, 101. April: accidents, 81; killed, 18; injured,61. May: 
accidents, 94; killed, 24; injured, 86. Total: accidents, 1324 ; 
killed, 408 ; injured, 1358. Totalsame months 1880-81 : accidents, 
1403; killed, 379; injured, 1642. Total same months 1879-80: 
accidents, 869; killed, 205; injured, 731. The averages per day 
for the month were 3°03 accidents, 0°77 killed, and 2°77 injured. 
For the year they were, 3°63 accidents, 1°12 killed, and 3°72 in- 
jured. e average casualties per accident were, for the month, 
0°255 killed and 0°915 injured ; for the year, 0°308 killed and 1°026 
injured. The averages - month for the year were 110 accidents, 
34 killed, and 113 injured, against similar averages of 117 accidents, 
82 killed, and 137 injured in 1880-81, and of 72 accidents, 17 killed, 
and 61 injured in 1879-80. Compared with last year the present 
year shows an improvement, but it is far behind the previous year’s 


NOTES AND MEMORANDA. 


Tue following compound for general use as a grease eradicator 
is recommended by the Chemist and Druggist :—Castile soap in 
shavings, 4 0z.; carbonate of soda, 2 0z.; borax, 1 0z.; aqua 
ammonia, 7 0z.; alcohol, 3 0z.; sulphuric ether, 2 oz. Soft water 
enough to make one gallon. Boil the soap in the water until it is 
dissolved, and then add the other ingredients, 


Proressor Loomis states that the heaviest rainfall is met with 
in the rain-belt which surrounds nearly the whole globe lyi 
between the north-east and south-east trade-winds. Mr. wee 
Black, having been engaged in collecting records of rainfall at sea 
for some time back, gives an estimate of the rates per annum for 
this rain-belt. That for the Atlantic Ocean is calculated at 
133°37in. per annum, that for the Indian Ocean at 80°55in. per 
annum, that for the Austro-Chinese Seas at 107°96in.; but none 
has yet been made out for the Pacific Ocean, owing to absence of 
observation altogether from that quarter. 

Ara recent meeting of the Berlin Physical Society Dr. Kaiser 
showed a moment-shutter for instantaneous photographs in which, 
on pressing a small capsule with the hand, two pendant valves 
before the aperture are raised, and meet one over the other. The 
time during which the light can penetrate by the aperture into the 
apparatus is 1-20th second; but by a simple alteration in the 
apparatus, the mechanism can be so altered that the light coming 
from above—that of the sky and clouds—acts a much shorter time 
than that from other objects, so that with 1-20 second of illumina- 
tion, the exposure for the sky is not excessive. 


To cleanse a soiled chamois leather, make a solution of weak 
soda and warm water, rub plenty of soft soap into the leather, and 
allow it to remain in soak for two hours, then rub it well until it 
is quite clean. Afterwards rinse it well in a weak solution com- 
posed of warm water, soda, and yellow soap. If rinsed in water 
only it becomes hard when dry, and unfit for use. The small 
quantity of soap left in the leather allows the finer particles of the 
leather to separate and become soft like silk. After rinsing, wrin 
it well in a rough towel, and dry quickly; then pull it about an 
brush it well, and it will become softer and better than most new 
leathers. 

THE mines inspector for North Staffordshire, Cheshire, and 
Shropshire, Mr. Thomas Wynne, reports that the number of 
— employed in the various mines under his jurisdiction during 

ast year was 24,499 against 22,852 in 1880; the quantity of 
minerals raised was 8,644,382 tons against 7,576,400 tons; the 
number of persons employed to each fatal accident was 583 against 
476; the number to each life lost was 318 against 206; the tons of 
mineral raised for each fatal accident were 205,818 against 157,842; 
tons to each life lost, 112,261 against 68,265. The number of 
mines was 240 against 245, and the non-fatal accidents were 343 
against 321. 

For some time past Belgian distillers have been using a seed or 
kind of corn called Dari for the production of alcohol, and we 
believe it is also used to some extent in Ireland. This grain is 
ene chiefly from Egypt and Syria, and its composition is as 

ollows :— 


Egyptian Syrian 

Dari. Dari. 
Nitrogenous constituents .. ~ .. .. 7°05 .. .. 9°88 
3°52 
Extract free from nitrogen .. .. .. 74°20 .. .. 72°22 


This dariis, no doubt, the same as the Dhoura from which the 
Nubians make a kind of beer called bouza, and as its price is very 
low, Oh aactaaed might be used advantageously as a brewing 
material. 


Ar the meeting of the Paris Academy of Science on 27th March, 
M. Jacquelain pointed out that carbon for the electric light should 
be purer than that obtained by calcining wood; and, if not free 
from hydrogen, should at any rate, contain no mineral impurities. 
There are three methods for accomplishing this result :—(1) By the 
action of a jet of dry chlorine gas directed on the carbon, raised to 
a light red heat; (2) by the action of potash and caustic soda in 
fusion ; and (3) by the action of hydrofluoric acid on the finished 
carbons. M. Jacquelain has prepared carbons by all three methods, 
and has summed up, in a table, the photometric results of his 
experiments. He comes to the conclusion that the luminous power 
and the regularity of the voltaic arc increase in direct ratio to the 
density, hardness, and purity of the carbons. He remarked, in- 
cidentally, says the Journal of the Society of Arts, that the 
natural graphitoid of Siberia possesses the singular and unexpected 
property of acquiring, by purification, a luminous capacity double 
that which it has in the natural state, and which exceeds by one- 
sixth that of pure artificial carbons. 


A CORRESPONDENT of the Moniteur Industriél refers to the diffi- 
culties encountered in tracing upon cloth or calico, especially the 
difficulty of making it take the ink. In the first place, the tracing 
should be made in a warm room, or the cloth <i aman and be- 
come flabby. The excess of glaze may be removed by rubbing the 
surface with a chamois leather, on which a little powdered chalk 
has been strewn; but this practice possesses the disadvantage of 
thickening the ink, besides, it might be added, of making scratches 
which detract from the effect of the tracing. The use of ox-gall, 
which makes the ink “‘take,” has also the disadvantage of fre- 
quently making it ‘‘run,” while it also changes the tint of the 
colours. The following is the process recommended :—Ox-gall is 
filtered through a filter paper arranged over a funnel, boiled and 
strained through fine linen, which arrests the scum and other 
impurities. It is then placed again on the fire, and powdered 
chalk is added. When the effervescence ceases the mixture is 
again filtered, affording a bright, colourless liquid, if the 
operation has been carefully performed. A drop or two must 
be mixed with the Indian ink; and it also has the property of 
effacing lead pencil marks. When the cloth tracings have to be 
heliographed raw sienna is also added to the ink, as this colour 
unites with it the most intimately of any, besides intercepting the 
greatest amount of light. 


Dr. BsERKNES has advanced beyond the results of his experi- 
ments shown at Paris. These were chiefly confined to illustrating 
the static attractions and repulsions of electricity and magnetism, 
but he has now taken up the subject of electro-dynamic attractions 
and repulsions. The former effects are shown by brass balls 
oscillating, or by small drums pulsating near each other 
in water. These motions are communicated to the balls and 
drums by pulses of air transmitted from an ingenious air- 
pump or bellows along india-rubber tubes. A pulsating drum 
corresponds to a magnetic pole; an oscillating y toa magnet. 
When two drums are vibrating near each other in like phase, 
they attract; when in unlike phase, they repel each other. The 
same holds true of the oscillating balls. The motion-lines round 
these bodies correspond to the lines of force round magnets, as 
was demonstrated by a hollow ball oscillating on a stem, and tracing 
its movements in ink on a glass plate. The more novel part of the 
experiment, WVature says, consisted in representing the attraction 
between two electric currents —_— in the same direction by 
means of two cylinders about 5in. long and lin. in diameter, 
oscillating round their longitudinal axes at close quarters in the 
water. The cylinders were oscillated by means of a pulsating 
drums which communicated its motion to them by a toothed 
gearing on theirends. Attraction resulted when the oscillations of 
the cylinders were opposed to each other, and repulsion when they 
were in the same direction. A square of four oscillating cylinders 
was also formed, and a fifth cylinder oscillated inside it, the 

ttraction or repulsion exerted on the latter being observed. 
hydrodynamic galvanometer was made by placing an oscillating 
ball beside an oscillating cylinder, the resu bbe a deflection of 
the ball according to the direction of the oscillation of the cylinder, 


MISCELLANEA. 


Tue FitzGerald incandescent lamp has been exhibited as a street 
lamp in Westminster Bridge-road by the Phenix Electric Light 
Company. 

AN interesting pamphlet, entitled “The United States and 
the Panama Canal,” by Mr. Axel Gustafson, of New York, has been 
published in London by Mr. W. Ridgway. It deals with the poli- 
tical history and prospect of the undertaking. 

A NEW Government graving dock, which is to be made at 
Cockatoo Island, Sydney, at a cost of £150,000, will be excavated 
almost entirely out of sandstone rock, will be capable of receiving 
the largest vessel afloat, and it will be lighted by electricity. 

Art the anniversary meeting, held at the Royal Institution, on 
Thursday, July 13th, the Duke of Northumberland in the chair, 
an address was delivered by Mr. Edward C. Robins, F.R.1.B.A., 
entitled ‘‘ The Work of the Sanitary Institute of Great Britain.” 

A PETROLEUM pipe, constructed from the Couban oil territory 
over the Caucasus Mountains to Novoroszisk Harbour, on the 
Black Sea coast, was opened in May last. It is said to be 
105 miles long, with a daily capacity to deliver 30,000 puds 
(about 1,000,000 lb.) of petroleum. 

THE revenue of the Tees Conservancy Commission for June 
amounted to £4571 6s., or at the rate of nearly £55,000 per annum. 
With such a splendid revenue there is no wonder that the Commis- 
sioners are able to do great things, and that the Tees is likely to 
become of first importance to the country as a navigable river. 


AT an important county meeting held at Shrewsbury on Tuesday 
it was determined to invite the Royal Agricultural Society to hold 
their show of 1884 in that town. It was explained that at present 
there were no other competitors for the honour in the field, and a 
committee was appointed to carry out the object of the meeting. 

Messrs. CHUBB AND SON, the celebrated safe and lock makers, 
propose to remove the lock works which they have had for fifty 
years in Wolverhampton, and where they now employ 120 work- 
men, to their safe-making premises in Old Kent-road, London. It 
is expected that the removal will take place at the close of this 
year. The object of the firm is a concentration of their depart- 
ments. 

THE port of Bordeaux, like those of Havre and Marseilles, is, it 
is said, to be provided with boat elevators for mechanically 
unloading grain vessels. The steam motor is replaced by an 
electric motor. This change allows the boats to be employed 
during the day for unloading grain, while during the night they 
are changed into lighthouses, for producing a powerful electric illu- 
mination of the harbour. These movable electric lighthouses will 
also serve, during the approaching exposition, for the nautical 
festivals upon the river at night. 

OwIne to overwhelming financial difficulties, the friends of Mr. 
William Conisbee, the well-known inventor and maker of printing 
machinery and bookbinding plant, have formed themselves into a 
committee for the purpose of obtaining for Mr. Conisbee as much 

cuniary help as possible. Mr. John Esson, Elim Works, Fetter- 

ane, has headed the subscription list, and will be glad to receive 
any subscriptions, however small, in favour of one who has done so 
much to perfect printing machinery and apparatus, but who now 
seriously wants help. The committee meet on Monday evening 
next at Anderton’s Hotel, at 7 p.m. 

A LARGE number of machine tools have been sent this week by 
Messrs. Scriven and Co., of Leeds Old Foundry, Leeds, to the 
Elsinore Iron Shipbuilding and Engineering Company, Elsinore, 
Denmark, for their new works. Amongst other tools Messrs. 
Scriven and Co., have sent is their new invention—a vertical plate- 
bending machine, for bending cold steel plates any length for 
marine boilers, and radial drilling machines, for drilling all the 
holes in a keel bar at one setting ; also slotting machines and large 
boring machines, for the manufacture of marine engines ; large vertical 
punching and shearing machines, for marine boiler building and 
shipbuilding ; lathes, drilling machines, &c. 

Mr. J. P. BAKER, the inspector for South Staffordshire and East 
Worcestershire, reports that 410 mines or collieries were at work 
during the year, and that 17,887 persons were employed under- 
ground, and 5919 above ground, making a total of 23,806, which 
was an increase compared with the previous year of 313. The 
quantity of all kinds of minerals raised was 10,421,683 tons, which 
was an increase upon 1880 of 287,250 tons. There were forty 
accidents during the year. From these there resulted forty-one 
deaths, which was a decrease of four on the preceding year; and 
300 persons were more or less injured, but only two of them, it is 
believed, permanently. The low death-rate is remarked upon by 
the inspector as a most cheering and satisfactory feature. 

AFTER an installation of four years standing, which has given 
entire satisfaction and been entirely free from repairing expenses, 
the firm of J. Bury, dyer and finisher, Salford, has made an addi- 
tion of two of the British Electric Light Company’s Gramme 
machines. The making up room was formerly lit by ninety gas 
burners, rendering the atmosphere very unpleasant during night- 
work, These have been replaced by sixty incandescent lamps. In 
the room is fixed a regulator, which enables the foreman to put 
out any number of lights he requires. The dye-house is lit by two 
Brockie lamps, which enable the foreman to match his colours at 
night as well as in daylight. The whole of the arrangements were 
carried out by Messrs. H. Bury and G. Tyndall, electric engineers 
and agents for the British Electric Light Company, Manchester. 

ApMIRAL Sir JoHN Hay and Lord Charles Beresford, captain 
of the Royal yacht Osborne, recently inspected the working of 
Messrs. Wilkinson and McGonnell’s safety locking apparatus for 
detaching ships’ boats at sea, and wrote certificates that it was one 
of the best they have seen. It is to be tried on one of the Folke- 
stone-Boulogne steamships of the South-Eastern Railway Company. 
Inventions to effect the object are legion, and some of them very 
effective, but not likely to be much adopted unless legal compul- 
sion should secure that resultin the future. Mr. McGonnell is the 
coastguard officer at Folkestone who worked so assiduously for 
weeks in recovering and burying the bodies from the Grosser 
Kurfurst, in recognition of which service the Emperor of Germany 
has since presen him with a gold watch; the Empress of 
Germany furthermore presented Mrs. McGonnell with a brooch con- 
sisting of a Geneva cross in enamel set in gold, since German 
officers and others were constantly calling at her house for a month 
or more while the sad work was in progress. 

TxHIs week there has been opened at Worcester with much 
ceremony a three months’ Industrial and Fine Art Exhibition, 
which in point of size and in some other respects will bear compari- 
son with any recent exhibition which has been held in the provinces, 
The movement originated with the committees of the Worcester 
Public Library and School of Art, and it was endorsed by a large 
and representative public meeting. The exhibits are in a large 
building at Shrub Hill, formerly used as a locomotive works. 
There is a superficial area of 54,000ft., and the whole of it is 
occupied. It is gee into a central nave and four courts— 
two upon each side. The whole of one of the courts is devoted to 
machinery in motion, and two of the others to industrial exhibits. 
Among these last are immense ne of iron, cold tied and other- 
wise manipulated, with the view of showing the excellent texture 
of the well-known ‘‘ Round Oak” brands of the Earl of Dudley 
and that of Messrs. Noah Hingley and Son, of Netherton. The 
latter firm show a length of cable and bower anchor of a new 
Cunard steamer now in course of construction at Glasgow. The 
machinery in motion illustrates mainly the moulding of pottery and 
the weaving of textile fabrics. The pottery processes are shown by 
the Worcester Royal Porcelain Company, Limited, while those of 
weaving derive their illustrations from the Kidderminster carpet 
trade. The leading machine features of glove manufacture, boot 
and shoe making, printing, needle manufacture, pin making, the 
a of butter, the weaving of wire knitting, &c., are also 
to be seen 
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WHEEL MAKING BY THE HYDRAULIC PRESS AT THE NORTH BRITISH RAILWAY WORKS. 


MR. D. DRUMMOND, LOCOMOTIVE SUPERINTENDENT, COWLAIRS. 
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RaitwaY wheels, both for locomotives and wagons, are now 
made at the Cowlairs Works of the North British Railway by | 
hydraulic machinery, with a saving of 50 per cent. over the | 
previous system of hand work; and the successful results 
achieved led the locomotive superintendent, Mr. Drummond, to 
the conclusion that the hydraulic press is destined to play a 
large part in the future production of forgings. 

In the first instance, Mr. Chalk, the forge manager, was induced 
to try the experiment of bossing wheels by the hydraulic press 
put down for flanging plates ; and the result was so satisfactory 
that a press was put up specially for the purpose by Messrs. 
Brown Brothers and Co., of the Rosebank Ironworks, Edinburgh, 
on the system of additional pull-back cylinder, described and 
illustrated in THE ENGINEER in connection with the Glasgow 
meeting of the Institution of Mechanical Engineers. Mr. Chalk 
next improvised a V-ing press for filling up the V-shaped spaces 
in the rim of the wheel from the cylinder of a disused hydraulic 
press for forcing wheels on the axle, and a pair of old locomotive 
frames. This also answered his expectations, so that three 
special V-ing presses were ordered ; and the original one was 
relegated to the duty of “dabbing” the sections of rim on to the 
ends of the spokes, which was at first performed under the 
steam-hammer. 

The spokes are roughed-out under the hammer at the rate of 
150 a day ; and, while one is being finished the heat is brought 
on for the next, so that there is no loss of time. They are 
sheared to length, heated, and then upset in a block shaped like 
the jaws of a vice. While one man is doing this, another is 
preparing the rim iron, both spoke and rim being heated in an 
ordinary smith’s fire. The sections of rim are then “dabbed on” 
at the rate of 140 an hour by five men, all strikers—indeed, there 
is not a smith in the whole wheel department. The spokes 
are arranged on a plate, and a ring is dropped over them and 
screwed up tight. Thus held, the centre of the wheel is raised 
to a welding heat. A couple of washers, roughed out under the 
hammer from a scrap bloom, are put on to form the boss. The 
wheel is then put in the bossing press, and a single descent of 
the ram suffices to effect a thorough weld. The press is capable 
of bossing 24 wagon wheels in a day ; and the eighty welds to 
ten wheels form a day’s work for three men and a boy. 

The accompanying sketches show the method and tools adopted 
for making the driving wheels of locomotives. The three-spoke 
crank bosses, with or without solid counterweight, are roughly 
forged by the hammer, and then stamped out under it in special 
dies, with a second and moderate heat, at the rate of 40 or 50 a 
day. The spokes are forged under the hammer in special blocks 
at the rate of 100 a day ; they are dished out for receiving the 
bosses as shown in the section of wheel in progress. When the 
spokes are put in position in the temporary ring, the wheel is 
put into a horizontal wheel furnace, and bricks and foundry 
sand are placed between the spokes to protect them. The blast 
comes through the axle hole, and is deflected on to the top of 
the boss by a hood. . When a welding heat is attained, the bricks 
are loosened, so as to fall out on lifting the wheel to form the 
boss ; one washer is put on in the furnace and fixed by a blow or 
two with the sledge-hammer. The wheel is then turned over, 
and the other washer put on, when the boss is welded up in the 
press between the dies shown in sketch. The bossing of engine 
wheels, which formerly cost 28s. by hand, is now done for 14s. in 
the press. 

Including wheels, 100 tons of forgings are turned out every 
fortnight ; and of the 250 men in the forge department, all are 
on piecework except two who are engaged in repairing tools. 
The system of stamping out parts under the hammer is being 
largely applied with considerable saving in cost. Draw hooks 
and hinges are stamped out by a striker in three or four blows at 
the rate of 150 a day; they are then dressed by a smith at 
about 60 a day, and are finished in dies under the steam hammer, 
with plenty of water to fetch off the scale. In the case of hinges 
for covered vans, the lugs are welded on to a piece of flat bar, in 
special tools, at the rate of sixty a day. Shackles for the 
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screw couplings of carriages are turned out at three half-pence 
for the two eyes ; and spanners are stamped out of bar iron at 
4d. for the two ends and welding in the middle. Hand-rail | 


ballusters are finished in dies under the hammer, and put on 
black, without being touched by a file or machine. 

We are indebted to Mr. D. Drummond, locomotive superinten- 
dentof the North British Railway, and his forge manager, Mr. Chalk, 
for the sketches and for the above interesting particulars as to 
cost and manufacture. 


THE “DIAMOND” ARC LAMP. 

THERE are so many arc lamps now competing for public favour 
that it is difficult to get a distinctive name for each. The 
designer generally christens his lamp with his own name, or 
rather it becomes customary to call it by the inventor’s name— 
thus the Jablochkoff, Siemens, Brush, Crompton, &c. Are these 
to be followed by the Diamond, Pearl, Ruby lamps, as well as 
the Sun lamp, and so on? Have the hundred-and-one 
designers of these lamps ever carefully studied the problem they 
have sought to solve? It seems not or they might have 


| 


seen that the (mere designing of an arc lamp is not 
the be-all and end-all of the requirements of an arc system. 
However, just now we have to describe a piece of 
apparatus, not to discuss the details of a problem. The 
“diamond ” lamp is made from the designs of Mr. C. D. Haskins, 
of New York, one of the foremost electricians in America. It is 
simple, and when exhibited at 374, Euston-road, seemed to burn 
steadily. The arc lamp has a future before it, but not so os 
a future as the incandescent lamp. At any rate, whatever be its 
utility, fewness of parts and simplicity of construction must have 
their weight, and Mr. Haskins’ lamp possesses in this directi 
some advantages. In it the lower carbon is fixed, and the 
feeding mechanism applied only to the upper carbon. The 
figure will enable the reader to understand the mechan- 
ism. The toothed rack C carrying the upper carbon holder 
gears into the pinion P fastened to the centre of the disc 
or drum D, which rotates as the carbon ascends. Gravity is the 
acting force to lower the carbon. The downward movement is 
ted by a brake applied to the rim of the disc, and as the 
disc may have a large diameter, a small force is sufficient for the 
purpose of regulation. The brake, in fact, acts at the end of the 
long arm of a lever. The brake is shown at S, the end of the 
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bent lever L is pivotted at s to the armature A A. This 
armature is pivotted at the centre of the disc D, and moves 
freely under the action of the poles E' E' of the electro-magnet 
E. On account of the manner in which the armature 
A A is hung between the poles of the magnet E, a very slight 
attraction serves to deflect it, and as the leverage with which 
the attractive force acts upon the armatures decreases as it 
approaches the poles, the magnetic pull varies uniformly 
throughout the entire movement, instead of being subject to a 
violent variation, as is the case when an armature approaches 
the poles in the line of the magnetic attraction. The core of 
the magnet E is wormed with a thick, ¢, and a thin, ¢’, wire. 
The main current goes through the former, while the latter acts 
as a shunt around the arc. The action of the lamp is thus 
described: When the carbons are together, by far the greater 
part of the current goes through e. The armature is attracted 
and carries with it the brake, which clamps against the rim of 
D. Any further motion of the armature slightly rotates the 
disc and thus raises the upper carbon, establishing the arc. As 
the arc lengthens the current weakens, the action of the 
magnet on the armature decreases, and gravity lowers the 
carbon. When the position in which the lever L at its 
upper end bears against the stud s', the brake is released and 
the carbon free to slide down. The lamp is said to adjust itself 
to the current. If the current is weak the disc is rotated to an 
exceedingly slight extent and the arc is very short; if, however, 
the current is strong the attractive force is greater, the disc 
moves further, and the arc is proportionately lengthened. When 
only the coil ¢ is on the magnet, the light remains constant with 
a constant current only. If the current fluctuates the lamp 
does so likewise. To counteract this the coil ec’ is used. It 
provides a path for the current around the arc, and as the 
arrangement provides for the currents in the coils opposing each 
other, the action is somewhat similar to that of a governor 
or regulator. If any abnormal resistance occurs in the main 
circuit the whole current goes through coil ¢', the armature 
remains unattracted, and the upper carbon falls rapidly into 
contact with the lower, when the arc is re-established as above 
described. 


THE NIEDERBAUM SWING BRIDGE, 
HAMBURG. 


In our impression for June the 23rd we commenced a descrip- 
tion of a remarkable low-pressure hydraulic swing bri in 
Hamburg. We give now at page 48 the first of a series of 
engravings illustrating this bridge. We shall reserve our descrip- 
tion until we publish more engravings. It will suffice to say now 
that Fig. 1 is a general elevation of the structure; Fig. 2 is a 
plan of Fig. 1 showing the bridge open ; Fig. 3 shows the site of 
the bridge between the Niederhafen and the Binnenhafen, open- 
ing off the North Elbe ; Figs. 4 and 5 show details, the explana- 
tion of which will follow in due course, 


New Rartway.—The new line constructed by the Great Northern 
Railway Leicester and ‘Lilton was offi 
inspected on esday by Major Marinden, R.E., on behalf of 
the Board of Trade. The line is about eleven miles in length, 
joining the Great Northern and London and North-Western joint 
section from Market Harboro’ to Nottingham, and opening up the 
Leicester and Lincolnshire district. 

PRoTEcTION OF HASLAR HospiTa.—A new double-cylinder 
steam fire-engine, supplied by Messrs. Merryweather and Sons, of 
Greenwich and Long-acre, for Haslar Hospital, was tried at the 
hospital a few days ago. The engine is precisely similar to those 
supplied to her yo Dockyards at Gosport, Portsmouth, 
Chatham, Deptford, Devonport, and for Gibraltar and Hong Kong, 
&c., in connection with the War-office ; an engine of exactly the 
same size and type is also stationed at Canterbury Cathedral, and 
threw a jet of water 10ft. over the highest tower, or a total height 
of 320ft. from the ground, this being the best performance of a 
steam fire-engine on record. The engine has the “Field” drop 
tube boiler, and is capable of throwing 620 gallons per minute. 
The tests undertaken were of a very severe character, and we 
believe gave every satisfaction to the authorities, 
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THE FROMENTIN BOILER FEEDER. 
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QQ 
THE accompanying engraving illustrates a French boiler feeder 
of the well-known “Bird fountain” type, which is now being 
introduced by Mr. Hayes, of 27, enhall-street. We have 


seen the feeder at work on a single-flued stationary 20-horse 
ow boiler, and it undoubtedly orms very well indeed. 
y reference to the accompanying illustrations, which represent 
the apparatus proper, it will be seen that Fig. 1 is a front eleva- 
tion of the apparatus, Fig. 2 being a cross section through the 
same showing the steam and water passages ; Figs. 3 and 4 are 
separate and detailed views of the two discs, Fig. 3 being 
stationary on the one fixed to the bed-plate, and Fig. 4 repre- 
sents the movable disc, or that to which the two bottles are 
attached, whilst the boiler feeder is placed above and resting 
upon the brickwork of the boiler. The water supplied to this 
apparatus reaches the same from a small supply tank, the tank 
itself being supplied from the ordinary water service pipes or 
large overhead tank to be found on most works where steam 
power is used. The admission of water into this small open 
tank is regulated in the usual manner bya ball cock tap; 
when the water is preferred hot before going into the boiler a 
coil may be placed in this tank, and the exhaust steam from an 
engine passed through the same in the usual way, as whether 
hot or cold feed is used the apparatus works equally well, and 
can take the water at any temperature, no matter how high. 
The Fromentin feeder is mainly composed of two pear-shaped 
vessels or “bottles” A A circular in cross section, and each holding 
about 12 gallons, these two bottles being connected to the central 
disc by means of two sets of pipes, those communicating between 
the oo part of the circular disc and the top of the two bottles 
being for steam, whilst the pipes connected to the bottom of the 
same are for 


whenever the water level in the boiler is lower than the end of a 
dip pipe inside the boiler, the function of which is to supply steam 
to the apparatus whenever by evaporation the end of the pipe 
has become unsealed by the fall of the water level in the 
boiler. This steam supply pipe finds an inlet to the appa- 
ratus at 11, Fig. 2; the outlet for the return non-con- 
densed steam and water to the tank above is at 14, Fig. 2; 
the water supply inlet to the apparatus at 13 and the delivery to 
the boiler at 12, the water passing into the boiler through an 
ordinary check or back pressure valve in the usual manner, the 
arrows at each of the passages in Fig. 2 giving the direction of 
both steam and water. 

In Figs. 3 and 4 it will be observed that there are two sets of 
ports or apertures, those at the upper side being for the passage 
of steam, whilst the lower ones fill the same duty with the 
water which is delivered to the boiler. The movement or stroke 
given to the apparatus is just sufficient to open and close these 
apertures or ports. The two cylinders, one under each bottle in 
Fig. 1, contain water, and a loose fitting piston, which being 
connected by rods to the arms or water pipes attached to the 
two bottles, serves to act asa buffer or cushion to the loaded 
bottle when descending. The stroke is about l0in., and is 
adjusted by means of the pistons in these cataract cylinders. 
The —— moves or makes one stroke on the average about 
every ti or four minutes, but its action being purely auto- 
matic, and its function to maintain a constant level of water in 
the boiler, the number of movements in a given time must 
necessarily depend upon the rate of evaporation. 

The general action of the apparatus may be stated to be as 
follows :—We will suppose the feeder has just made a stroke or 
movement, in consequence of the now lower bottle having whilst 
uppermost been filled—and thus become the heavier of the two 
—with water from the small supply tank, whilst at the same 
time the opposite bottle whilst lowest has been emptying a por- 
tion of its contents into the boiler; this state of things has, how- 
ever, been now reversed, and, as seen in Fig. 1, the lower bottle 
is now open to the boiler, and the water level in the latter being 
slightly lowered by evaporation, steam passes at once into this 
lower bottle, which is now full, and presses on the surface of the 
water with a force due to the boiler pressure, the water gradu- 
ally passing out of this bottle by way of the pipe on the bottom 
of same into the boiler through the delivery pipe and check 
valve, the flow of the water into the boiler from the apparatus 
being simply due to the elevation of the same above the a of 
the water in the boiler, which shonld be about 3ft; 


the passage of the water into and out of the | 
apparatus, The steam finds its way from the boiler through the | 
former pipes just referred to alternately into each bottle each | 
time the apparatus moves or makes a stroke, this taking place | 


It may also be as well to explain that when the water level in 
the boiler is at its maximum, or say when the lower end of the 
steam dig Pipe is sealed, that steam is then of course no 
longer able to pass up the pipe into the bottles, this state of 
things continuing until by evaporation the water level has again 
lowered sufficiently to unseal this pipe. It is whilst the water is 
at the maximum level that certain returns of water from the 
boiler take place into that bottle then in communication with 
the boiler, through one or other of the steam pipes attached to 
the upper ends of the bottles, the steam which had previously 
found its way into the bottle having condensed, and left the 
latter partially empty, but the vacuous being soon filled 
again by these rapid returns of water from the boiler. This 


reversal of current through the pipes, and the intermixture 
inside the bottles of the water of a higher temperature direct 
from the boiler, with that already remaining in the bottle, 
is stated to be productive of highly beneficial results, as 
it not only keeps all the ports, pipes, bottles, &c, clean 
internally and free from all scale or deposit of any kind, but also 
lends material aid by way of preventing incrustation in the 
boiler itself, the solids contained in the feed-water being 
precipitated in the bottles, under the action of a higher tempera- 
ture before admission to the boiler, and thus scaling or incrusta- 
tion inside boilers fitted with this self-acting feeder being, it is 
claimed, greatly diminished, if not in most cases entirely 
prevented. 


POCOCK’S RAILWAY MILK DRUM WASHER. 


THE READING IRONWORKS COMPANY, ENGINEERS, READING. 
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THE accom ing engraving illustrates an ingenious machine 
exhibited at Reading for cleaning “railway churns ;” in other 
words, the cans in which milk is sent by rail to London. 
A silver medal was awarded to this machine by the Royal Agri- 
cultural Society. It consists of a wooden water tank, in which are 
placed three rotating brushes. Two of these cleanse the outside 
of the can, while the third is revolving inside of it. The outer 
brushes are of stiff bass, while the inside one is of bristles. The 
outer brushes are set at an angle to suit the incline of the can. 
Acan may be cleaned by this machine in sbovt one 


PLAN SHOWINC SECTION OF BRUSHES 


minute. It has been well tried in London and elsewhere with 
the most satisfactory results. 


Licut.—One of the earliest 
scale was for 
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ractical applications of 
baggage rooms and platform at the Paris station of the Paris, 
Lyons, and Mediterranean Railroad in 1877. After a year’s trial 
it was so approved that it was extended to other bpp « of the 
station and to the Marseilles station of the same road whete the 
electric lights bave been used ever sinoe. 


46 


THE ENGINEER. 


JULY 21, 1882. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 


FOUNDRY TRAVELLERS. 

S1r,—I beg to submit to you and your readers’ opinion the con- 
struction and suitability of a 10-ton traveller recently erected for 
the firm I have the honour to serve at the present moment. In 
the first place, it is arranged to lift the weight, which may be a 
box or a ladle with molten metal, by chains hanging down to the 
ground line. This in itself is a great evil, to my mind, and will 
present, no doubt, a grave objection to any one of your numerous 
readers who know practically the working of a foundry, especially 
the intermittent motion accompanying chain lifting, and the 
liability of making “pie,” as printers would say, of the moulds 
the chains might catch in the journeys up and down the foundry. 
Secondly, the girders, which have to carry the whole weight to be 
lifted, besides its own crab, &c., are simply suspended and held up 
by four bolts, lin. diameter, at each end of each girder, without 
any kind of gussets or stays whatever, and whatever strain is put 
on the traveller these bolts have to support, and everyone knows 
how often in screwing a nut up tight upon a bolt the workman, as 
near as possible, puts the breaking strain upon the bolt—in fact, 
does break it ; and very often the weight is all over one side of the 
traveller, and the whole strain is, as near as possible, put upon 
the above bolt at one end only. Thirdly, the tension rods are 
carried up in the top frame, and should any strain ever be brought 
to bear upon them, it appears to me that instead of being a support 
to the bottom girder, they would tend to bend or shear off the 
bolts that hold the bottom girder up. 
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I enclose a rough sketch of this traveller, and trust some of your 
readers will answer the questions which I ask, and which are, 
shortly :—(1) Is such a traveller fit for foundry work at all, taking 
all the conditions of a foundry into consideration, especially the 
necessity of at times great rapidity of motion? (2) What is the 
safe working load to put upon a lin. bolt, seeing that all the strain 
may have to be supported at one end of these girders? (3) Are the 
tension rods any use to give support to the traveller if called into 
requisition ? 

I trust «hat what I have written may not be of too simple a 
nature for you or your readers to waste their valuable time upon. 

July ist. HENRY JOHNSON. 


STEAM LAUNCH FOR BRAZIL. 

Srr,—As an humble subscriber and a constant reader of your 
most instructive paper, I had the pleasure of noticing in your issue 
of 5th August last year the engraving and description of a screw 
steam launch, built and engined by Mr. Edward Hayes, of Stoney 
Stratford, Bucks, for Mr. A. Mitchell, of Dundee, residing at Para, 
Brazil. I was somewhat unpleasantly surprised in not seeing the 
least allusion made to my name, as the designer of the launch and 
its machinery, not through any vain desire of inflatmg my 
obscure name, but simply and justly from a sense of disapproba- 
tion to misapplied rights. The design represented in the engravin; 
was drawn by me, with the exception of the boiler, which instea 
of “‘return multitubular,” as shown in my drawing, is a 
“* locomotive,” which, besides the inconvenience of requiring a large 
space on board, is by no means more economical. 

The efficiency of *‘ return tubular” boilers for launches of this 
description is beyond dispute, and the substitution, besides other 
disadvantages, had the gross one of disturbing greatly the centre of 
buoyancy, which has found a remedy only in the vulgar —- 
ment of ballast. I have no doubt this defect would have been 
avoided had the builder adhered to my original plan of boiler, 
whose type is capable of a large heating and grating surface, offer- 
ing, moreover, a spacious furnace and combustion chamber for 
wood fuel, which is cheaper than coal, and generally used on these 
rivers. I will close, Sir, by craving therefore your kind attention 
to the above lines, which, though written by an insignificant 
member of the mechanical community, should be sheltered by THE 
ENGINEER as @ loud call for justice to the proverb—give everyone 


his due. 
J. C. FERNANDES DO NASCIMENTO, 
Mechanical Engineer, Member of the Society of Arts of 
London, and Superintendent-engineer in the Shops of 
Messrs. Boulhora and Co., Para, Brazil. 


THE ST. GOTHARD RAILWAY. 

Srr,—I have read with much interest the article contained in 
your issue of June 2nd relating to the St. Gothard Railway. Had 
the gradient 1:10 been admitted, the line would have been con- 
siderably shortened, the spiral tunnels avoided, and consequently 
the total expenditure a lower one; but it is beyond any doubt that 
a steeper gradient than the one decided upon—25 : 1000—would 
have proved very inconvenient to work a considerable traffic 
and heavy trains on the line. In thisI perfectly agree with Mr. 
C. G. Ethelston. The ve eg for keeping the north and south 
approaches of the St. Gothard Tunnel in working order during the 
winter season will no doubt be rather high. It is not to be 
forgotten that these portions of the line lie between high and steep 
mountains, The works protecting the line from avalanches and 
torrents have been most cleverly carried out, and enormous 
difficulties conquered with much skill; but future experience in 
the working of the line may perhaps show that occasional interrup- 
tions of traffic by heavy snow storms—rather frequent in that 
region—can scarcely be completely avoided. HENRY WALKER. 

Zurich, 4th July. 


THE THORNABY BOILER EXPLOSION, 

Sir,—In your issue of last week you gave particulars of the 
North-Eastern Railway boiler explosion at Thornaby Ironworks 
Junction. I went to examine the boiler with a view to ascertain 
from what cause such an occurrence took place. Colonel 
Yolland, reporting on the accident, says the crown of the fire-box 
became over-heated from want of water, and when thus weakened 
was unable to resist the pressure caused by the sudden creation of 
steam upon water being admitted into the boiler. Mr. Lavington 
Fletcher, who made an official examination on behalf of the two 
coroners, as some of the men died in different counties—there were 


two inquests—stated in his evidence that the crown of the firebox 
= cee sae and, being Christmas time, the men were probably 
runk, 

In the sectional elevation of your illustration is shown the fire- 
brick arch, by means of which the flames are projected with 
considerable force against the front of the fire-box ; and this carries 
up at times a good deal of cinder, which wears away the rivets of 
the stays, and if the examiners had looked at those copper stays 
nearest the ~~ of the fire-box, they would have found that many 
of them were left in their places intact. The first rent was through 
the fire-box front, which, not having the rivets for support, was 
forced off, and then the rent went along between the stay holes 
2in. below the crown plate ; the crown plate was then driven down 
against the ironwork of the brick arch, which gave it a deflection or 
bend of lin. There was no corrugation whatever, nor was there 
any discoloration more than what is commonly seen upon copper 
after it is subjected to heat. Again, if there had been a deficiency 
of water the crown-plate would have broken up between the girder 
stays. The non-failure of the lead plug warrants the same 
statement, that there was water above the crown-plate; and 
supposing the driver had used the regulator just before the 
explosion and was injecting cold water, the delivery pipe not bein 
over the fire-box could do no harm. Why Colonel Yolland shoul 
make such an assertion to substantiate his theory, that the sudden 
creation of steam upon water being admitted into the boiler caused 
the explosion, I cannot imagine. It is equally bad taste of Mr. 
Fletcher to intimate that the men were drunk. We are told that 
the lead plug was removed by order of the locomotive super- 
intendent. I may also add that the gauge cocks were not forth- 
coming. I inquired what height the lower gauge cocks were fixed, 
above or below the crown-plate level, and was surprised to hear 
the locomotive superintendent say there was no fixed rule. 

ere are a few improvements which should be made to prevent 
the like recurrence. The girder stays were 48in. deep; these 
should be made fully 6in. deep. Again, if a nut was screwed on 
every alternate bolt before rivetting—that is those above the fire- 
door inside of fire-box—it would be a material safeguard. The 
screwing of these bolts is not unfrequently a bad fit, inasmuch as 
they are screwed through the water space and often strip a thread 
or two off before they enter the fire-box, consequently there is very 
little support left when the rivets are worn off by the above 
mentioned cause. JONATHAN PICKERING. 

Globe Works, Stockton-on-Tees, 4th July. 


THE CHANNEL TUNNEL WORKED BY GRAVITATION. 

Srr,—In the Channel Tunnel, or any other very long tunnel, the 
mode of working must be such as to admit of a han, ese traffic 
in order to earn an income commensurate with the great cost ; and, 
no doubt, with reasonable charges the amount of traffic would only 
be limited by the capabilities of the tunnel; but, if worked by 
ordinary steam locomotives, these capabilities would be restricted 
by the difficulties of ventilation. 

Mr. G. J. Morrison, in a paper read before the Institution of 
Civil Engineers in 1876, estimated that, by employing a consider- 
able amount of artificial ventilation, about twelve trains in each 
direction per day could be drawn through the Channel Tunnel by 
ordinary steam locomotives in air rather worse than that of the 
worst parts of the Metropolitan Railway, and that the limit would 
be twenty trains each way per day. 

M. Thomé de Gamond, who spent a lifetime in studying and 
advocating the project of a Channel Tunnel, estimated its cost at 
£7,200,000. To pay a dividend of 6 per cent. on this, the clear 
net profit would require to amount to £432,000 per annum. At 
twelve trains each way per day, or 7440 trains per year of 310 
days, the proportionate amount for each train would be about £58, 
or at twenty trains per day about £34 per train. These heavy 
charges would render it difficult to compete with sea carriage, and 
they could only be reduced by increasing the number of trains. 

In order to avoid the smoke from the locomotive, and so allow 
of the passage of a greater number of trains, many modes of work- 
ing the Channel Tunnel have been proposed, such as the rope, 
atmospheric, pneumatic, air locomotive, electric, and other systems, 
some of which are not actually known to work satisfactorily, the 
others being actually known not to work satisfactorily ; most of 
them having the defect that a complete stoppage of traffic may be 
caused by the failure of a single piece of machinery. 

There is, however, a system which strangely enough has not yet 
been proposed, notwithstanding that it is one of the oldest methods 
of working a railway, certainly older than the steam locomotive, 
and that it is one which perfectly avoids the difficulty of ventila- 
tion caused by the smoke of the engines. This method of working 
is that of allowing the trains to run down an incline by their own 
weight, as the trains at one time used to run in one direction on 
sed of the Blackwall Railway, and in the tunnel of the Edin- 

urgh and Granton Railway, in both of which cases the trains 
were drawn in the opposite direction by a rope. To enable the 
traffic to be worked in both directions by gravitation it would be 
necessary to have two tunnels inclined in opposite directions. 

In the case of tunnels under the Channel, a train, in running 
down through one of the submarine tunnels, would attain to a 
considerable depth, from which it would require to be drawn up by 
power through a tunnel under the land; but, as this land tunnel 
could be ventilated by any requisite number of shafts, the ordinary 
steam locomotive could be used, and this has been proved by ex- 
perience to be the best of all known means of propelling a train, 
and is indeed a very economical means of obtaining motive power. 
Thus nothing new nor experimental would be used, and in the sub- 
marine tunnel itself no propelling machinery whatever would be 
required. 

It has been proved by numerous and; careful observations that a 
train runs, without steam, down an incline of 1 in 100 at a speed 
of about thirty miles an hour; so that this would be a suitable 
gradient for the submarine tunnel where the trains work by gravi- 
tation. A gradient of 1 in 50 is not atall unusual, and can be easily 

ded by a tive and train; so that this would be suitable 
for the land tunnel, the length of which would thus be half of 
that of the submarine tunnel. 

One of a pair of tunnels would afford as great facilities for loco- 
motive traction as would an ordinary tunnel, so that the second 
need not be made until deficiency of ventilation renders an increase 
cf traffic impossible, when a second would equally have to be made 
if the first were an ordinary tunnel, Thus two tunnels would pro- 
bably soon be required in any case; indeed, two separate projects 
are at present before the public, and if, instead of two rival 
tunnels, each capable of carrying a very limited traffic, the two 
companies were to combine—one making a tunnel from England to 
France, the other from France to England—these two would 
together carry a very heavy traffic, its amount not being limited 
by difficulties of ventilation. 

The additional cost of the gravitation tunnels would be that of 
the land tunnels, or rather the difference between the cost of these 
and of the same length of surface line. This would probably add 
something approaching to 50 per cent. to the cost of the tunnels, 
but the number of trains could be increased in a much larger pro- 


rtion. 
PoThe depth of the lowest part of the tunnel would be consider- 
able, but not greater than that of some coal-pits, and less water 
would probably be met with than nearer the surface, and the 
gradients would afford facilities for draining the main tunnels. 
Joun A.M.I.C.E. 

62, Leadenhall-street, E.C., July 8th. 

[We publish our correspondent’s letter because his suggestion is 
ingenious, but the fact that travellers between England and France 
would have to plunge over 1000ft. into the earth would not add to 
the attractions of the Channel Tunnel.—Ep. E.] 


THE FOUNDATIONS OF MECHANICS, 
Smr,—To” quote Mr. Browne’s own words, with slight modifica- 
tions, from_his letter which appeared in your last impression, p. 3, 


“It is surprising that ycur correspondent does not see that the 
sentence quoted from Rankine was his own condemnation.” The 
voint at issue between us is that I assert that the resistance offered 
xy a train toa locomotive is precisely equivalent to the pull of 
the engine, action and reaction being, on Newton’s well-known law, 
equal and opposite. Mr. Browne holds that the pull of the loco- 
motive is greater than the resistance of the train, but how much 
greater he makes no attempt todetermine. To prove his statement 
he cites ordinary steam engines, and asserts that in them the cylinder 
sane ons is greater than the resistance. I cite Rankine and 
’ambour in proof of the accuracy of my views, Then Mr, 
Browne admits that in engines running at a regular speed the 
resistance and pressure exactly balance each other, but he holds 
that the case of the regularly running engine is not parallel to that 
of the engine starting a train, beeause in the latter case we have 
to do with gradually accelerated motion. 

Mr. Browne, with really remarkable obtuseness, fails to see that 
in every reciprocating engine we have the precise parallel of the 
locomotive starting a train. At each end of the stroke we have a 

iston, which, with its appurtenances, may weigh several tons, 
rought absolutely to rest, and then started from rest into motion 
at a gradually accelerating velocity. Mr. Browne admits that in 
this case Rankine and Pambour are right. It now devolves on 
him to show where the difference lies between the conditions 
obtaining here and those which obtain in starting a train. Again, 
a Cornish pumping engine isa machine working with a ‘‘uniform 
periodical motion ;” at each stroke as much as 200 tons of dead 
weight is started from rest and put into rapid motion by degrees. 
Here, again, Mr. Browne of course porte ms with Rankine and 
Pambour that the resistance of the piston exactly equals the pres- 
sure. | What is the difference between this case and that of the 
train ? 

It is just possible that Mr. Browne, who has already found it 
necessary to qualify his statements more than once, may qualify 
them again, and assert that while he admits that the average 
resistance of the piston is exactly equal to the average pressure, yet 
that the initial pressure will samen the initial resistance at each 
end of the stroke. Now, it must be clearly understood that Pam- 
bour makes no such qualification. He says: ‘* The engine—he is 
speaking of the locomotive—having attained uniform motion—by 
which he means a steady speed along the rails—there is necessarily 
an equilibrium between the pressure of the steam in the cylinder 
and the resistance against the piston, that is, P = R, R being the 
whole resistance against the piston.” But if Mr. Brown will take 
the trouble to procure particulars of one or more engines, and dia- 
grams from them, he will find on calculating the cylinder pressure 
at any given point that it is the precise equivalent of the resist- 
ance. Thus, at the beginning of the stroke the inertia of the piston 
with its rod, &c., have to be overcome, and the velocity of the fly- 
wheel, which has decreased during the last half of the precedin 
stroke, has tobe again augmented. As to the nature of the forces an 
the amount of them, concerned, I would refer Mr. Browne to 
“* Rigg’s Treatise on the Steam Engine,” where he will find them 
handled in a masterly manner. 

But apart from ‘all practical illustration, it can be shown in a 
moment that the principle of the conservation of energy cannot be 
true if Mr. Browne is right. He assumes that the steam pres- 
sure is greater than the resistance. But the resistance over- 
come is the measure of the work done ; but the force expended being 

eater than the work done, there must be a loss, For instance, 

et the resistance of a train to being started diminish continually in 

any ratio, say 10, 9, 8, 7, 6, while the tractive force is 11, 10, 9, 8, 7. 
Then it is evident that the whole resistance in any given distance 
—a foot ora mile say—will equal 10+9+8+7+6 = 40, while the 
force expended will be 45, b by the litions the distances 
passed through by the force and resistance in a given time are always 
the same. The difference between 40 and 45 represents dead loss, 
because it has not been expended in overcoming a resistance. 
How does Mr. Browne reconcile this with Carnot’s theorem? 
Again, a force according to your — is expended, but 
not in overcoming a resistance. Is this force got for nothing’? If 
Mr. Browne attempts to assert that it is stored up in the moving 
body, to be given out again when that body is brought to rest, then 
it must be expended by that body in overcoming a resistance. Thus 
we have a force expended in the first instance against no resistance, 
and yet creating in a moving body a — of overcoming a resist- 
ance at second-hand, so to speak, so that the body derives, accord- 
ing to Mr. Browne, a power of overcoming a resistance from a force, 
which that force, also on his own showing, could not possibly have 
imparted to it. Really Mr. Browne requires his readers to possess 
a faith which would move mountains. 

Let us assume, however, that Mr. Browne is right, and that the 
resistance offered by a train to an engine is less than the pull of 
the engine. In this case it is evident, I should think, to the most 
obtuse mind that the strain on the draw-hook of the engine is 
greater than the strain on the draw-hook of the first carriage. This 
being so, will Mr. Browne once for all say how much less it is under 
the following conditions : Weight of engine and tender, 60 tons; 
weight of train, 200 tons; speed acquired in 15 seconds, 44ft. per 
second. I have no trouble whatever in calculating what the strain on 
the draw-hook at the back of the tender will be at any given moment. 
I must ask Mr. Browne to tell me what the strain on the draw- 
hook of the first carriage will be? There is not a line in his treatise 
on ‘‘ The Foundations of Mechanics” which will help me or anyone 
of his readers to the required figures. Of course I make the strain 
on both hooks the same. If it is not the same, surely the fact must 
have been ascertained long since, and formulz for calculating such 
things must exist. Where am I to look for them? Mr. Browne 
knows perfectly well that nothing of the kind is in print, and that 
he himself, excellent mathematician as he is, is quite incapable of 
reducing his theory to figures ; nor can he cite a single instance out 
of all the experiments which have been tried in France to ascertain 
by the aid of the dyna ter the resist of trains, wherein the 
strain was greater on the hook of a given carriage than it was on 
the next hook of the next carriage. 

As I am asking Mr. Browne questions, perhaps he will favour 
me with a reply to the following :—A piston devoid of weight and 
mass is at the bottom of a tall cylinder. There is no pressure of 
air on the top of it, and the piston moves without friction; in a 
word, it is quite incapable of offering any resistance. If steam of 
10 lb. absolute boiler pressure is suddenly admitted below that 
piston, will Mr. Browne kindly state what its pressure will be during 
the time the piston is ascending, say, 10ft.? ; ; 

Your correspondent having admitted that in an engine moving 
with a regular periodical motion the pressure exactly equals the 
resistance, immediately afterwards disputes this, and asserts that 
“by manipulating the point of cut-off we can make the average 
pressure vary as we like from the initial pressure down to a small 

uantity quite independently of the resistance.” As a matter of 
fact this is just what we cannot do, and I challenge Mr. Browne 
to cite a single case in which it has been done or in which it is 
possible to do it. If it could be done, why on earth should 
engineers use average cylinder pressures of 40 Ib. or 50 lb. when a 
pressure of a few ounces would suffice? If Mr. Browne will give 
the subject a few minutes thought, he will see the renin | of his 
proposition. It is perfectly well known to all engineers that the 
average pressure is fixed by the resistance to be overcome. I do 
not expect Mr. Browne to take my word for it, ; let him ask any 
competent engineer, say Mr. E. A. Cowper or Sir Frederick Bram- 
well, and they will at once confirm my statement. Does he not 
know that when engines are too lightly loaded they cannot be 
worked economically? The cut-off must take Farge too early, and 
the steam must be expanded too much. The idea that the average 
pressure in a cylinder is independent of the resistance, involves 
one of the most startling errors I have ever seen in print in the 
pages of a scientific journal. His words, however, are precise, and 
admit of no qualification ; neither can they be explained away. 
He has no resource left but to retract them, and as I have no 
doubt they were penned hastily and without due thought, this I 
hope your correspondent will do. 


| 
| 
| | 
| 
| 
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I come now to the next point—the effect of heat onice. Mr. 
Browne deals in surprises. e assertion that it was possible to 
impart heat to ice without melting it or making it hotter, surprised 
me at all events, Mr. Browne has since explained that he did not 
mean this—that he referred to melting ice. But he now says, “I 
am sorry that I cannot take ‘&. 11,’s’ word that the act of melting 
is nothing more than the moving of the water molecules, or that 
the internal motion of a liquid is greater than that of a solid.” 
‘Mr. Browne forgets that ice is more bulky, weight for weight, than 
water, consequently when it melts its moleeules must move in 
order that they may rearrange themselves in a smaller space. 
Will he, bearing this in mind, assert that motion does not take 

lace when a lump of ice is thawed’ Mr. Browne, in quoting 

Ifour Stewart anent the motion which is measurable by a 
thermometer, overlooks the circumstance that.we are dealing with 
two kinds of motion—one, that of heat, the other, that due to 
liquefaction, to the rearrangement of the molecules, and this 
motion can no more be measured by a thermometer than can the 
velocity of a railway train or the speed of the wind. This is just 
the point ed correspondent fails to see, viz., that the heat which 
produces liquefaction is converted into work, and is, of course, 
not competent to affect a thermometer. But work cannot be 
done, Mr. Browne ought to see, according to his own definitions 
unless the molecules are moved ayainst a resistance; and I quoted 
for his benefit Rankine’s formula for ascertaining the amount 
of this work. But Mr. Browne uietly ignores this, and 

es over Rankine in silence. This is not honest. Yet 

e cannot escape from the fact that work cannot be done 
without motion, and if energy is expended in liquefying 
jice, then motion different from heat motion must be im- 

to its molecules; but if this be true, then Mr. Browne is 
wrong. He cannot refute Rankine, so he ignores him. Is this 
fair’ Is this the line of argument (?) which a man doing his best, 
as he ought to do, to place the truth before his readers, ought t< 
adopt? I leave your readers to judge between us. ‘‘N.B,” 
writes Mr. Browne, ‘‘I do not assert that the work done in lique- 
fying water is not reproduced in some way.” Am I to suppose that 
Mr. Browne has got a new theory of “ work” without motion’ 

If Mr. Browne will bear in mind Clerk-Maxwell’s definition of 
heat as something which may be dealt with as though it could be 
poured from one vessel into another, he will see that the internal 
motion of a pound of water may be greater than that of a lump of 
iron atared heat, his own statement to the contrary notwith- 
standing. Of course it is not fair to compare iron at one 
sensible temperature with water at another, a fact which your 
correspondent has overlooked; but the quantity of heat motion in 
a pound of iron at 900 deg.—a dull red—happens to be just about 
the same as that in a pound of water at 70deg., so that in this case 
Mr. Browne’s argument falls to the ground. 

As regards the equations F M = R, I can gather nothing from Mr. 
Browne’s arguments but that he regards force ‘‘ F” and ‘‘M” motion 
as equal to “R” resistance. He has been contending all along that 
force is greater than resistance, and that the difference is repre- 
sented by motion, at least so I have understood him. 

I take it for granted that Mr. Browne’s desife is to arrive at the 
truth, and to set it before his readers, That is my desire. There 
is no reason why the discussion between us should not be conducted 
to a useful end with perfect good temper on both sides, and I hope 
Mr. Browne will admit that he cannot leave this letter unanswered. 
In his treatise on ‘‘The Foundations of Mechanics,” I intai 
that he has not only perpetuated old errors, but introduced a new 
error of vital importance. He has erttirely failed to comprehend 
Newton, and has endeavoured to make him say what he never said. 
Is he aware that Newton was so fully impressed with the belief 
that matter was absolutely inert that he attributed gravitation to 
the direct operation of a Divine Will? Yet Mr. Browne does not 
hesitate to assume that Newton believed that two molecules would 
attract each other. I may add that up to the present moment Mr. 
Browne has left entirely untouched my argument that if two bodies 
can attract each other they can create motion and energy. This 
theory of attraction lies at the root of his papers. They rest on 
it, and far from being calculated to direct thought in the proper 
direction, they are more calculated to mislead than any other 
treatise on the subject with which I am acquainted. To his 
enunciation of certain well-known laws, data, theories, and 
formulz, no possible exception can be taken. I none the less 
respect your corr t’s work I hold that he is mis- 
taken. His errors are not so much his own as the result of that 
vicious om of teaching the foundations of mechanics, against 
which I have long contended, and the effects of which, I hope, he 
will one day shake off, ©. 11, 

London, July 10th. 


STEAM TRAMWAYS AT LILLE. 

Srr,—I should consider a great favour if you would kindly give 
some space in your honourable paper to the few remarks I wish to 
make on this subject, a problem of such considerable public interest, 
but which has not been solved yet. According to your statement, 
the line is now worked by five Carel’s steam and fifteen Franeq’s hot 
water engines, and yet with a rolling stock so complete, as probably 
only six to eight engines are in daily service, the traction working 
expenses run as high as 10d. per mile. Iam much struck at such 
very expensive working, which does not seem to speak in favour of 
steam traction as regards expenses ; the more so as the line having 
been relaid seems to be now in perfect working condition, which 
was not the case when the Tramway Traction Company did the 
service with the Hughes engine. Weakness in permanent way and 
machinery caused engines and permanent way to knock one 
another to pieces. Under such difficult conditions the running 
charges of the steam traction amounted to from 6°85d. to 7°04d., 
while the cost for the heavy ordinary and extraordinary repairs 
caused by the accidental breakdowns of the engines ranged rave 
2°42d. to 2°89d. per mile. With the defects of the permanent way 
and those of the machinery removed, the working expenses, in- 
clusive of all repairs and maintenance, could, in my opinion, fairly 
be maintained at 6°685d, to 7°‘O4d., everything included. Out of 
the twelve Hughes engines at hand, eight were in daily service for 
sixteen to eighteen hours per day, and got during such long 
hours of service, on such a heavy moving road, with heavy steep 
gradients, so over worked, that often several engines got disabled 
per day, and there was no time Jeft for them for rest and thorough 
repair. There were also no such easy communication from station 
to station as there is now by means of the telephone. The 
Hughes engine ran also quite in the centre of Lille, without show- 
ing steam in town, while out of town permission for its free escape 
was given. Nevertheless, the director, Mr. Muller, and the engi- 
neer, Mr. Martillau, assisted greatly in trying to work the line 
successfully, The regulations made with the Tramway Traction 
ee as the traction contractors, accompanied by heavy fines 
for the slightest defect in the service, were enacted with the utmost 
and unexampled mgr The Lille Tramway Company is now 
doing the service itself, and I suppose affords to itself all 
facilities. I can, therefore, not understand the reason why, in 
spite of all the improvements and facilities effected, the working 
expenses are higher than with the Hughes engine. These facts, I 
think, draw a favourable comparison between the Hughes engines 
and those at present re pe as also between the former and 
the present steam service. In reference to your article, “‘ Visits in 
the Provinces,” in which the working expenses of steam trams are 
mentioned to be 44d. per mile, I beg to say, that this price is so 
low, that I think it can only occur exceptionally and under very 
favourable circumstances. If steam traction is done at the same 
rate as horse traction, say at the rate of 64d. to 74d. per 
mile, the tram companies will have the benefit of using 
two cars whenever required without increase of cost, carrying 
always more passengers, and at places where horses can only be 
used by great sacrifice, or not at all. It is proved that steam will 
always produce better receipts than horse traction. As to the 
latter, especially in hilly countries or steep gradients, I cannot help 


loads uphill under the most strenuous efforts. Your own report 
In this number from the Reading Tramways confirms the statement, 
as I have also seen it elsewhere, and at Sunderland. The hard 
work on the hilly roads was still increased through the rolling stock 
running stiff for want of its maintenance in proper working con- 
dition—the least to say of it. I have seen horses ill and dying, as 
I learned, from hard work, and from overwork. If the parties 
interested in horse traffic would remember that the introduction of 
railways increased the services of horses—as it will be similarly 
with steam traction on tramways—its introduction would not find 
with them such enormous opposition, and everybody would be glad 
to see the horses freed from such killing work, to be utilised to 
a more suitable one, 

With strong, well-laid, and solid-bedded lines to support the 
heavy weight of the trams, and with powerful, strong-built 
engines, both fulfilling the conditions of working tram lines, steam 
will undoubtedly take its place as the best available motive power 
on tramways for the present time. As to the conditions which 
permanent way and engines should fulfil to make steam traction a 
success, I will not enter into them, having, I fear, already greatly 
trespassed on the space you kindly accorded to these lines, 

H. Conrapi, 
er of the Paris, Lille, and 
Steam Tram Lines. 


Former Ma: 


July 10th. 


BREWING IN ENGLAND. 

S1r,—Your illustration of a malthouse by H. Stopes and Son, I 
think, must have some errors either in the number of quarters or 
the figured dimensions of the building. Having had some years’ ex- 
campo of brewery and malthouse construction, I cannot see 

ow the number of quarters can be either grown or dried on the 
floor space allowed in H. Stopes and Son’s design, that is allowing 
only 86ft. per quarter for withering floors, and 8ft. for kiln drying 
floor, taking one floor; but if both floors can be used then only 
16ft. is allowed per quarter. We in this town allow 200ft. and 
22ft. to 27ft. respectively. The latter area depends upon the 
maltster’s idea. me dry at 13in., and some as little as 8in. 
thick. Steep grain once in four days, this is the time allowed for 
drying; therefore you will see that the floor space for growing must 
large enough to have three steepings on at the same time, that 
is according to the system in this part of the country. If Messrs. 
H. Stopes and Son have got a new principle of working, as per 
your article, we in Burton are a long way in the rear of the best 
system. I have seena scheme for growing barley 2ft. Gin. thick, 
but it is not considered a success, 

The only ‘novel introduction” that I see is the double drying 
floor, and to make use of this you must be able to load as thick as 
the one below, or one floor cannot keep time with the other, and 
it is very doubtful if this can be done to advantage. Both this 
floor and the dispersing flues below will check the upward current, 
this being the main principle in drying more than the high tem- 
perature. The enclosed furnace is not new. The withering floors 
are not adapted for retaining an equal temperature over the three, 
the bottom will be slow, and the top will be very much so, on 
account of the high roof containing so much more cubic space to 
be heated by the grain before it has the desired effect in winter 
season. The tall roof over the kiln is following the old system of 
a brick cupola, without the non-conducting material and conse- 
yer loss of heat. The hot-air chamber, contracted in size, is a 

ecided improvement upon the old open kiln fire-room, This has 
been at work some six or seven years in this town, but the flues 
are not any advantage, because of the obstruction to clearing away 
all dust and coomb which accumulates in the hot-air chamber, and 
not any saving in fuel. This is my experience, having seen both 
tried under the same management and conditions. 

Burton-on-Trent. BREWER’S ARCHITECT. 


GAS v. ELECTRICITY. 


Srr,—We must all feel very much indebted to your cor- 
respondent, Mr. Saxon Snell, for giving us so clear a statement of 
the relative costs of the electric light and the gas light when 
applied for indoor illumination and upon a reasonably large scale. 
So many bewildering statements are made as to their relative 
costs, and we are constantly promised to be supplied with the 
eleetric light at a less cost than that of gas, that any authentic 
statement like this cannot be over-estimated. The great value of 
the electric light for certain purposes cannot be doubted, and Mr. 
Saxon Snell fully acknowledges this ; but it is in its universal 
application to indoor illumination that its promoters, in my 
opinion, claim too much for it. It so happens—for well-known 
reasons—that generally when light is most required warmth is also 
urgently needed, and it is in this respect that the electric light is 
so deficient, and the gas light a the great advantage over its 
rival; and as your correspondent has called attention to several 
modes of utilising gas without suffering any inconvenience there- 
from, perhaps you will allow me to state some results which I have 
obtained with the ‘‘ Sanitary” gas stove, now being introduced by 
Messrs. Strode and Co., of London. 

Ina room measuring only 10ft. x 8ft. x 8ft. I have been able 
to consume gas at the rate of 84 cubic feet per hour, and to main- 
tain a difference of 27 deg. between the indoor and outdoor tem- 
peratures, without the usuai discomfort accompanying the use of 
so large an amount in so small a space. A ventilation at the rate 
of 1500 cubic feet per hour was at the same time effected without 
draughts, and the entire quantity of gas burnt was available for 
giving light, but being, of course, screened in the daytime. 

In another instance I have been able to maintain a difference of 

temperature of 28 deg. with a consumption of gas of 174 cubic 
feet per hour in a room measuring 17ft. x 15ft. Gin. x 10ft., and 
with a ventilation of 1750 cubic feet per hour, the light from the 
gas in this case also being available when required. 
The above two examples sufficiently bear out Mr. Snell's state- 
ments that gas can be utilised, not only without becoming a 
nuisance, but also with benefits which cannot be obtained by using 
the electric light. 

I ought also to have stated that arrangements exist in the 
‘* Sanitary” stove for getting rid of a very large proportion of the 
heat when only the light, or the ventilation, or both are required, 
as in very mild weather. The stove has been applied on a very 
large scale, but sufficient has been said to support my contention, 
and it is the very high importance to the public of arriving at a 
correct estimation of the relative values of gas and electricity for 
household purposes which is my excuse for the length of this 
communication. W. ScHONHEYDER. 
London, July 18th. 


NAVIGATION IN IRELAND, 


Srr,—In reading the evidence given before the Royal Commis- 
sion on ‘‘the system of navigation which connects Coleraine, 
Belfast, and Limerick,” I am struck by the following :— 

Evidence of valuator to Board of Works :—-‘‘Q. 3903: Would 
it not be desirable to have along with the return of the height of 
the river, a register of the rainfall, by putting rain gauges at the 
stations ?—It would be diffcult to get them kept.” ‘‘Q. 3904: I 
don’t mean at the locks, but at some of the principal points along 
the Shannon : Would it not be desirable to have a register kept of 
the rainfall ?—It would no doubt be very desirable ; but we have no 
rain gauges at all on the Shannon.” 

Evidence of chief engineer to Board of Works :—‘‘Q. 4050: 
Would you consider it desirable to have rain gauges at different 
points on the Shannon ?—I don’t think it is necessary, because in 

int of fact we have rain gauges. Mr. Symons has been publish- 
ing the records of rain gauges all over Ireland for many years.” 

ft would appear from the above that Mr. Symons’ system of 
rainfall registry has been of advantage to the Irish Board of 
Works ; but I have no recollection of seeing the name of that 
body on the list of subscribers to an enterprise which is supported 


mentioning that it is shocking to see the horses hauling such heavy 


by voluntary contributions, and is in want of funds, 


It is obviously futile to discuss whether floods have been greater 
or less since the execution of certain works, unless the source of all 
floods, i.¢., rainfall, be also definitely taken into consideration. 

July 20th. RHINNS. 


LIGHTING CARS BY ELECTRICITY. 


A THOROUGH discussion of the use of electricity for lighting 
trains appears in the Journal of the German Railroad Union on the 
occasion of the Frankfort experiments. The general conclusion is 
that electric lighting of trains will become practicable when there 
has been some improvement in the storage of electricity. At the 
Frankfort experiment a six-horse power dynamo-electric hi 
in a baggage car was driven from a car-axle, Around the machine 
and against the sides of the car were placed twenty-four Faure 
accumulators, which stored the surplus electricity while the cars 
were running faster than necessary to develope the amount con- 
sumed for the lights, but the surplus was not suffieient to light the 
three cars during the stops. While running the cars were 
brilliantly lighted with the electricity coming directly from the 
machine. It is said, however, that the storage of electricity would 
have been better but for the use of lead not chemically pure in 
the accumulators. The general conclusions of the writer in the 
Journal of the German Railroad Union are as follows :— 

(1) That the lighting of a railroad train, in the present condition 
of electric science, is not possible by the Faure secondary battery 
alone ; it is indispensabl y to carry a dynamo-electric 
machine on the train for such lighting. The dynamo-electric 
machine can be best and most cheaply driven by the car-axle, and 
the power of the train by day can be used for generating electricity 
to be stored for use at night, and its a by night can be used 
directly. If the batteries become fully charged by day, they can 
be taken out and held in reserve at stations, and fresh batteries 
put in the car. Whether it is advantageous to put the dynamo- 
electric machine in the baggage car, or as at Frankfort, seems doubt- 
ful, as a man is then required to attend this machine, whieh makes 
electric lighting too costly. It is thought that it would be better 
to have it attached to the rear of the locomotive or tender, where 
it could readily be driven by a belt from the rear axle of the engine 
or tender, and the machine in that situation could easily be 
attended by the engineman and fireman, both of whom have the 

'y hanical knowledge. When steam heating of cars was 
first introduced in Germany it was likewise thought necessary to 
have a special boiler in the baggage car, but now the steam is 
generally taken directly from the boiler, and the heating is 
regulated by the enginemen. This will probably be the course of 
electric train-lighting if the dynamo-electric machine is placed in 
the baggage car. tf it is put there, easy communication between 
the baggage car and the tender should be established, which, this 
writer thinks, would not be easy on German trains. 

(2) To light a train with electricity it is n to provide 
every car with Faure secondary batteries, in order that a car 
separated from the train for one or two hours may be well lighted 
with them. This can be done by the Faure batteries, since ten or 
twelve elements completely charged are capable of supplying the 
six lamps and the requisite intensity. With regard to cost, the 

rice of a Méhring Teeaien-dieaials machine sufficient for the 
est train is about 425dols. One Faure element costs, if cheaply 
constructed, about 10 dols. Since there are five or six lamps in a 
car, ten or twelve accumulators are necessary, as it requires about 
two elements to supply one Swan lamp. The lamps are very 
cheap, costing 25c. to 50c. each. According to this, the equipment 
of a passenger car for electric lighting will cost about 175 dols., 
while its equipment for gas lighting costs at least 225dols. Bear- 
ing in mind the numerous gasworks, costing 10,000 dols. to 15,000 
aa each, the gas-pipes and the apparatus for supplying the cars, 
it is clear that the apparatus for dynamo-electric lighting is by far 
the cheapest. ‘The impression left by the results of the experiments 
and investigations is that the solution of the problem of lighting 
cars by electricity is evidently only a question of time. The 
Frankfort Royal Railroad Directory is now preparing a new train 
of six cars of improved construction to continue its experiments. 
It is thought by some that the final solution will be by the use of 
Faure accumulators charged by a stationary engine and placed 
under each car in an iron case, as needed, as compressed gas is now 
used. This would avoid making a draft on the power of the 
locomotive, which is often all needed to make time.—American 
Railroad Gazette. 


SocrETy oF ENGINEERS.—Arrangements have been made for a 
visit of the members and associates of the Society on Wednesday, 
the 26th inst., to the Anglo-American Brush Electric Light Cor- 
poration, Limited, Belvedere-road, Lambeth, S.E. Members will 
assemble at the Company’s works at 12 o’clock noon, and may 
introduce friends. At the conclusion of the above visit the 
members will proceed first to the Whitefriars Glass Works, Temple- 
street, E.C., and then to the Thames Cut-glass Works, 107, 
Queen Victoria-street, St. Paul’s, E.C., both of which establish- 
ments will be inspected by permission of the proprietors, Messrs. 
James [Powell and Son, pty Messrs. James Green and Nephew, 
respectively. 


A New Turret CLock.—Messrs. Bailey, of Manchester, are at 
present engaged in the manufacture of about twenty large turret 
clocks, which are being sent to various parts of the world. Two, 
we understand, are for the Jesuit Church, Spanish Town, Manilla, 
one of which indicates the time of day at nearly every chief city in 
the world ; and the other will strike the hours and quarters on 
large bells, in the usual manner. We learn also that this firm has 
constructed and patented an entirely different clock arrangement 
to that which has hitherto been known as the modern turret 
clock. The improvements partly consist of a new arrangement of 
the various parts, whereby the frame carrying the several shafts is 
made much narrower than usual. This is obtained by fixing the 
drums upon which are wound the weight ropes on the ends of the 
shaft, outside the framing, which, it will be easy to understand, 
allows of much greater range in the angle at which the ropes may 
be adjusted, as weil as giving greater facility for winding purposes. 


INTERNATIONAL ELECTRIC AND GAS EXHIBITION AT THE CRYSTAL 
PaLack.—An international electric and gas exhibition will be 
opened in the Crystal Palace, Sydenham, in October, 1882, and 
continued till the end of Easter week, 1883. English and foreign 
applications for space should be made to the manager, Crystal 
Palace, before 1st August, 1882. The principal objrcts to be 
admitted are comprised in the following : (a2) Apparat'as used for 
production and transmission of electricity; (6) magnets, natural 
and artificial, mariners’ compasses; (c) applications tof electricity 
to telegraphy and the transmission of sounds, to the production of 
heat, to lighting and the production of light, to ‘ os service of 
lighthouses and signals, to apparatus giving warm ing, to mines, 
railways, and navigation, to military art, to fine a rts, to electro- 
chemistry and to galvano-plastic and chemical arta, to the produc- 
tion and transmission of motive power, to mee? ,anical arts an 
horology, to medicine and surgery, to astronem .y, meteorology, 
—. to agriculture in its application to indwst ;jes, to apparatus 
or registering, to domestic uses, lightning condwe# ors ; (d) apparatus 
connected with the manufacture of gas, and alk o models; (¢) gas 
apparatus of every kind, and also models; (7) gt \s engines and also 
models; (9) — by gas; (h) heating by s; (i) chandeliers, 
burners, private an — gas lamps. Exhiy 's will be received 
on and after 15th September until 15th @si ober, 1882. Each 
exhibitor must consign his goods to an agemt at the Palace and 
arrange for their receptixn. Exhibitors will me 6+ have any rent to 
pay. A limited axrount of engine power will be found for 
exhibitors of electxix light who apply for it te fore Ist August, so 


far as the arrangements will admit. The quag tion of medals an¢ 
certificates will tn.sattled, hereafter. i 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque, 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., sellers. 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tue Wittmer and Rooers News Company, 
81, Beekman-street. 


PUBLISHER’S NOTIOE. 


*,* Next week a Double Number of THE ENGINEER will Le published 
containing the Index to the Fifty-third Volume. The Index will 
include a Complete Classified List of Applications for and Grants 
o — during the past six months. Price of the Double 

umber, 13. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be comagene by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
contarning questions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice will be taken of 


R. 8. S.—The United Telephone Company, Coleman-street, London, B.C., and 
Messrs. Tasker and Son, Telephone Exchange, Sheffield. 
. B. U.—Oa referring to Symons's ‘* Magazine,” we find that the highest 
recorded shade temperature in England in 1881 occurred on the 15th of 
July at Alton, Hants, where the thermometer reached 101 deg. 
ENQuireR.—No examination of any kind, Any one who thinks proper can 
write CB. after his name. It is generally understood, however, that one 
cannot do 30 with propriety unless he has been regularly educated as an 
engineer or is a member of the Institution of Civil Bngineers, or some 
kindred society or institution of repute. 
A Scsscriber.—The position of the grates in a Lancashire boiler depends on 
the kind of coal being burned. If the coal is bituminous, a thin fire will 
sometimes give the best results, and in that case the grates can be kept high, 
but as a rule the lower the grates the better, for more room is given for the 
mixture of air with the gases. Where the draught is suitable heavy sires 
give the highest evaporative efficiency, probably because holes do not burn in 
the fire. The bars are better covered, and cold air does not get in. It does 
not follow that because the fire is thick therefore the rate of consumption 
per hour per foot of grate must be larger than it would be with a thick fire. 
B. H.—So far as we are aware no such furnace crown as that shown in 
your sketch has been patented or used in England. We much doubt that it 
would answer. The great difficulty met with in keeping up such furnace 
crowns is that when heated they expand, and when they cool they contract 
very much. A new furnace crown 9ft. wide will contract as much as 3in. 
the first time it cools down, If such an event occurred to your furnace 
crown it would at once fall down. When the roof is arched, it rises and 
falls at the crown as it contracts and expands. Wedo not think you could 
get bricks such as you speak of to stand an intense heat, such as that of a 
plate furnace. 


WALL PAPER PRINTING MACHINERY. 
(To the Editor of The Bngineer.) 
Sir,—Can any of your readers give me the address of the makers of 
machinery for prin wall papers in colours ? W. P. 


BENDING COPPER PIPES. 
(To the Editor of The Engineer.) 

Sir,—Can any reader give me the name of the maker of a bending 
machine to bend copper pipes 2 to 5in. diameter without bruising : also 
of the best steam hammer for H. 

Leeds, July 15th. 


THE STRENGTH OF WIRE ROPES. 


(To the Editor of The Engineer.) 


Sim,—Wire rope makers say the breaking strain of a 4in. circumference 
steel wire — s 41} tons. At what weight will it break with the load 
equally distributed so :— 


kinds of coppersmith work ? 


Aberdeen, July 4th. W. J. 


SUBSCRIPTIONS. 
Tat Enorweer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
the office on the following terms (paid in advance) :-— 
Half-yearly (including double numbers)... .. .. £0 14s. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 

made. Tue ENGINEER is registered jer 

Cloth cases for binding Tuk Encinerr Volume, price 2s. 6d. each. 

Many Volumes of Tut Enotneer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers Pat. » in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by = order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-ofice Order. — Australia, Belgium, British 
Columbia, British Guiana, Canada, Cape of Good 'H k, 
France, Germany, Gibraltar, I Natal’ Netherlands, 

ortugal, Roumania, nd, Tasmania, ‘key, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Ja 
India, £2 08. 6d. 
Remittance by Bill in London. — Austria, Buenos and Algeria, 
neo, Ceylon, Java, an 
Mauritius, Sandwich Isles, £3 58.” 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and wnder 1s three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements rom the country must be accom ve | stamps in 

Alternate advertisements will be inserted with practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 


*," Letters relating to Advertisements and the Publishing Department of the 
letters to be addressed to the Rditor of Tax EnaIneEsr, 163, Strand. 
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THE COST OF ‘THE ELECTRIC LIGHT. 
ALTHOUGH we have repeatedly discussed the question of 

the relative cost of lighting by gas and by electricity, we 

have no hesitation in returning to the subject. The 


capital invested in the shares of electric light companies 
now, nominally at all events, amounts to some millions of 
pounds sterling; and although there is for a moment a 
pause in the floating of companies, each of which is sup- 
to possess a better system of lighting our houses, 
actories, and streets, than any other company, the lull 
must be regarded as temporary. Electric lighting has 
established itself in the world, and it will, doubtless, go on 
approaching nearer, day by day, to perfection. But there 
are certain more or less anomalous and apparently incom- 
rehensible facts about the dealings of companies and 
individuals who profess to supply the plant for electric 
lighting, which .require more explanation and considera- 
tion than they have yet received. Mr. Saxon Snell’s 
letter, published in our last impression, can hardly be 
passed i without notice. As it stands it is no doubt 
a damaging indictment, and, unless some qualifying 
arguments can be advanced, it is to be feared that 
electric lighting must be pronounced so much dearer 
than that the latter will always beat the former 
out of the market. The case cited by Mr. Snell may be 
regarded as a standard case. A large public building—a 
workhouse in short—had to be lighted. The gas bill was 
close on £800 a-year. Mr. Snell said to various com- 
panies, “I want this place lighted by electricity as well 
as it is lighted now by gas. Do it in any way you 
think proper. In the rooms I must have incandescent 
lamps. In the lobbies and corridors you may, if you 
please, put in arc lamps.” There were practically no 
restrictions of any kind; but the tenders were so high that 
it was out of the question to accept any of them, and so 
the building still depends on gas for its illumination. No 
case with which we are acquainted has occurred more 
favourable to the electric light, for the price paid per 
thousand for gas is very high, and the tendering com- 
panies were left to their own devices. Are we, therefore, 
to assume that electricity must be condemned as a lighting 
agent? In our opinion nothing of the kind. 
Again, let us take the case of the City of London. At 
a meeting of the City Commission of Sewers, held on 
Tuesday, a report was brought up from the Streets Com- 
mittee on their proceedings relative to the applications made 
for an extension of the experiments in electric lighting. 
They stated that Colonel Haywood had prepared plans for 
farther experimenting in electric lighting, not only in the 
east but also in the north and west of the City, and it was 
agreed to form four districts for the purpose of inviting 
tenders for such work. They submitted an abstract pre- 
ared by the engineer of the tenders received, from which 
it appeared that the cost for twelve months, including the 
fixing of machinery, lamps, &c., ranged in the first district 
from £2190 to £5750, as against £551, the present cost of 
gas; in the second district from £2350 to £4270, as 
against £363 for gas; in the third district from £2470 to 
£3800, as against £341 for gas; and in the fourth district 
from £2920 to £4350, as against £612 for gas. Some of 
the companies coupled with their tender a request to be 
allowed to light private premises within the districts, and 
in one case the company offered to make the charge for 
lighting—irrespective of machinery, &c.—the same as for 
the gas saved, plus 20 per cent. Looking at the experi- 
ments which the Commission had already carried out, and 
the great cost of extending them, as shown by the offers 
then submitted, the Committee were not prepared to 
recommend the Court to proceed further in the matter at 
present. We are not surprised to find that the report was 


to. 

In the case cited by Mr. Snell we are clear of all complica- 
tion concerning the relative amountof light given by the two 
systems, arc and incandescent. Mr. Snell only wanted elec- 
tricity to give him as much light as gas ; where he had a 16- 
candle burner he wanted a 16-candle incandescent lamp, and 
so on. Even the are lights in the corridors were not 
compulsory ; whether they were used or not was a ques- 
tion for the would-be contractors to say. Thus, then, the 
question of cost was based on equal photometric values. 
When we come to look closely into the matter we find 
that the gas company asked Mr. Snell only to pay for gas, 
but the electric light companies asked him to pay for more 


than electricity ; for example, one item in the plant’ 


account was an engine of, we understand, 60-horse 
power. The difference between the gas companies and the 
electric light companies is that in all cases the latter have 
to supply and the customer has to pay for plant, in the 
shape of a steam engine and dynamo; while the 
former do not sell plant, but only the product of their 
plant ; a strict analogy might be drawn between the case 
cited and public and private.brewing. Let us suppose that 
in Mr. Snell’s workhouse a great deal of beer was drunk 
—we do not sup there is, but we make the assumption 
for the sake of ‘estention— Mr. Snell might think it 
would be better that the place should have home-brewed 
beer ; so he asks for tenders, and finds that he will have to 
put down a complete little brewery, with engine, 
ist mill, &. &c. He then counts up the price, and 
iscovers that the cost of the home-brewed beer is frigtful 
as compared with that of the beer supplied by Messrs. Hops, 
Sacher, and Co. The beer itself is not so expensive. If 
only it were not weighted with the great capital outla 
and the interest on that capital, he would do very well. 
For example, take Mr. Snell’s own figures, and cut out 
£2000 extra capital invested in electrical plant, and we 
save £300 a year. There is also something to be said about 
the coal bill. Assuming that his engine used 3 lb. per 
horse per hour—it ought not to need more—it would indi- 
cate 243-horse power, but with the incandescent lamp 200 
candles can be had per indicated horse-power. Did Mr. Snell 
really want 48,600 candles, equal to 3037 burners? It may, 
of course, be urged that someone must pay for the plant, and 
that it really is paid for by the consumer ; but although 
we admit this to be true in a sense, its effects are qualified 
in two ways. In the first place, the consumer does not 
pay any lump sum, but only a small ntage, so to 
speak, on the cost of each pint of beer he buys ; and in the 
second place the capital employed by Messrs. Hops, 
Sacher, and Co. is very large—£250,000 or so—and the 
cost of making beer is, with the splendid plant at their 


disposal, not half that of making beer at home. The 
money invested by Messrs. Hops, Sacher, and Co, is used 
to infinitely greater advantage than would be the two or 
three thousand pounds invested by the parish authorities 
in a small private brewery. If these things are borne care- 
fully in mind it will be seen where the electric light is at 
a disadvantage ; and the weak place discovered, it becomes 
at once possible to deal with it. 

The truth is that so long as expensive plant has to be 
provided by the consumer, electricity cannot compete with 
gas in cost. If each householder were obliged to have his 
own private gasworks, gas lighting would be non-existent. 
Even where several householders in a sense club together 
to make one gasworks do for all, as in the case of small 
towns, it is well known that the price of gas is very 
high. There are very few works making 25,000 to 30,000 
cubic feet per day which can supply gas at less than 7s. 6d. 
to 8s. per thousand, but the great metropolitan companies 
can supply it at a good profit at 3s. and 3s. 4d. per thou- 
sand, In certain instances towns of even some magnitude 
have abandoned the use of gas in street lamps and taken 
up petroleum instead. The remedy for the present defect 
in electric lighting lies in establishing large centres where 
electricity will be manufactured and sent out to the con 
sumer just as gas is now, wires being used instead of pipes 
This truth has long been well known to many electricians, 
but the putting up of such manufactories has been retarded 
by certain adverse conditions. In the first place, certain 
eminent authorities stated that electricity for lighting 
could not be conveyed save through conductors of vast 
capacity. This is now known to be, in one sense, a 
complete mistake, although certain difficulties do 
arise with incandescent lighting the moment the re- 
sistance of the wires approaches that of the lamps. 
Secondly, the electrical companies had no Acts of Parlia- 
ment, or, in fact, any locus standi whatever in a legal sense. 
They could not lay down wires in streets or take any steps 
to distribute electricity, but the Electric Lighting Bill has 
now passed the House of Commons, and matters assume a 
far more favourable aspect for the electric lighting com- 
panies. We may expect to find the example set by Edison 
followed on a large scale. In the neighbourhood of 
Holborn there is laid a network of wires, and any house- 
holder residing within the range of this net can have 
electricity laid into his house like so much gas. In this 
way it will soon become possible for the consumer to fit up 
his house with lamps as seems to him right and proper, 
and the beginning and end of his disbursements will be a 
payment of so much a lamp per annum to the lighting 
company, the company supplying new lamps as old lamps 
break or wear out; the householder will not then 
troubled by the expenditure of capital. He will not have 
to employ a man to look after his engine and dynamo. In 
short, he will have no capital outlay, and we have very 
little doubt but that electricity can be supplied by suitably 
organised companies for a less cost, light for light, than gas. 

it must not be forgotten that Mr. Snell’s dealings were 
with the incandescent light, and this must, under all cir- 
cumstances, be much more expensive than the arc light. 
It does not seem to be possible to reduce the price to the 
consumer of the incandescent lamp below 5s., and assuming 
that it lasts 1000 hours without breaking, this represents 


| about ‘06d. per hour for, say, twenty-five candles, or seven- 


teen hours for 1d.—let us say 2d. per week per lamp. 
This is apparently not much, but it mounts up when a con- 
siderable number of lamps are used. It is also very 
doubtful whether it is fair to take 1000 hours as the 
duration of an incandescent lamp. That they will last so 
long, and even longer, without breaking is quite certain ; 
but long before they have been at work for 1000 hours a 
deposit of carbon begins to take place on the inside of the 
glass, which tells injuriously on the distribution of the 
light. If Mr. Snell had made his comparison between gas 
and the arc lamp, he would have had the figures much 
more favourable to electricity than those he actually 
obtained, always providing that he was content to accept 
the increased light he would obtain as compared with gas 
as an equivalent for his outlay. But setting aside this 
question, we may say, once for all, that the results of our 
own inquiries all tend in the same direction, namely, that 
electricity cannot compete in cost with gas under ordinary 
circumstances so long as the consumer has to put up his 
own steam engine and dynamo. There are, of course, 
plenty of places where electricity supersedes gas on its 
merits, as, for instance, at the Savoy Theatre, Weston’s 
Music Hall in Holborn, and the City Temple. In the 
former case the theatre provides its own complete plant ; in 
the latter the electricity is supplied by the Edison Com- 
ay We have no doubt that the Savoy Theatre could 

just as brilliantly lighted with gas as it is now for less 
money, but the game is in this case worth the candle or, 
rather, the incandescent lamp. But exceptional cases of 
this kind prove nothing to the contrary concerning our 
statement, which is that when incandescent lighting is em- 
ployed it will cost more than gas, unless the electricity is 
supplied by a large company with plenty of plant furnish- 
ing electricity on a large scale to numerous consumers. 

Of course, if the makers of electrical plant would reduce 
their prices, the conditions might be so far modified that 
our statement would also require modification. Whether 
the arc light costs more or less than gas will depend on the 
value attached to the extra light given. What this value 
is is a keenly disputed point now, and is likely to remain 
so for some time to come, but it is beyond dispute that the 
prices now charged by companies for plant must not be 
taken as accurate exponents of the true value in an — 
market of that plant. We have, however, just now to deal 
with things as they are, not as they will be. 


BRIGHTON, 

Ir has become of late years very much the fashion to 
pick holes in the reputations of certain of our towns, and 
those forming our seaside resorts have been more freel 
the victims of this fashion than those more inland whic 
have no migratory seasons. It is far from our intent to 
protest against the desirability of free criticism of matters 
which may concern the health of hard-worked Londoners 
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and others, who, during the few brief weeks of well-earned 
holiday, seek the renovation of health by the seaside; but 
what we must strongly deprecate, is the very trivial and 
insufficient grounds upon which charges are often based, 
and which are productive of a far greater amount of 
injustice and evil than is in any way deserved. Some 
casual traveller spending a night or two in some marine 
caravanserai is annoyed, perhaps, by an unpleasant 
smell, which may, not improbably, only be due to an 
accidental deposit on the beach, or the temporary disar- 
rangement of a sluice or other drainage apparatus. 
Forthwith a letter is despatched to some one or other of 
the daily journals. Paterfamilias is earnestly requested in 
it to beware of the danger which his little ones will incur 
if taken to such-and-such a place ; and straightway anxious 
mothers see in imagination their children suffering prospec- 
tively from smallpox, diphtheria, and other more or less fatal 
diseases. 

Now what we have sketched above is just now happen- 
ing in the case of the well-known town, the name of which 
heads this article; and, familiar as we are with the 
facts, we are not surprised at the general feeling of 
indignation which has been aroused among its resident 
population, who, having long been accustomed to regard 
their town—and with justice—as one of the healthiest in 
the kingdom, find it suddenly condemned by a daily paper 
and a leading medical journal as being so insufficiently and 
improperly drained as to lead to the fear of the outbreak 
of infectious disease. Those who know the history of the 
Brighton town drainage also know well that there are few 
places where greater attention has been paid to sewers, or a 
larger relative expenditure incurred, with the object of secur- 
ing perfect drainage,than at Brighton. It has been our duty, 
when commenting from time to time upon the condition 
of the Brighton beach, to write in terms of complaint of 
the authorities who conduct its municipal affairs ; and we 
cannot, therefore, be thought to possess any bias in their 
favour when we state, upon our own personal knowledge, 
that these authorities have been unremitting in their endea- 
vours to keep up the town drainage to the highest standard 
of efficiency known to modern science. But a few years 
back the whole sewer system of Brighton was reconstructed 
at a vast expense, no less an authority than Sir John 
Hawkshaw having directed the work. The method of 
discharge by outfall pipes along the sea front, of which just 
complaint had been made, was entirely abandoned, and a 
fine main sewer now leads the drainage by gravitation to 
a point about a mile from the town on the Rottingdean- 
road, where it is raised by engine power, and discharged 
well out to sea under such conditions that the disagreeable 
spectacle of floating sewage is now never seen along the 
beach line of the town. 

But “give a dog an ill name and hang him” is an adage 
as unfortunately applicable to public places as to indivi- 
duals, and in this case of Brighton the endeavour to lower 
its reputation appears to us to have been made witha 
persistence and recklessness of facts which is much to be 
deprecated. No wonder that the Brighton Town Council 
is up in arms, and that its members propose legal proceed- 
ings against those who malign their charge without due 
grounds for doing so. It is all very well for the attackers 
to say, “Mend your ways, and don’t waste your breath ;” 
but when every endeavour has been made, it is hard for 
fiesh and blood to bear quietly onslaughts which can only be 
refuted by producing evidence which shall have publicity 
in our law courts. We do not mean to say that the drain- 
age system of Brighton is so perfect as not to possess some 
of the defects inherent in all systems—and these we propose 
to comment upon—but certainly they are of a very minor 
character, and can in no degree justify the energy with 
which the health-character of the town has been attacked. 
This last should be judged by the results which are so 
markedly shown by the Registrar-General’s returns. If 
for years past the mortality of a town—which is largely 
- resorted to by invalids—is shown to have been much 

below any accepted standard—and that of Brighton 
has been shown to be so—it is manifest that the ill- 
effects predicted are no more likely to become apparent 
now than they have been during the years that the present. 
drainage system has been in operation. Within the last 
few weeks the municipal authorities at Brighton have 
called for the opinion of Sir J. Bazalgette, who after 
having personally inspected all the sewers to which 
access was possible, has pronounced them to be in a per- 
fectly effective state, and even his long experience is able 
to offer but very limited suggestions for improvement. 
Apart from this high authority, we ourselves desire, as we 
have expressed above our intention of doing, to offer a 
suggestion which personal experience seerus to render 
opportune. It should be borne in mind, however, that 
this suggestion is not alone applicable to Brighton, but also 
to most of the towns with the drainage system of which 
our personal visits have made us acquainted. The ventila- 
tion of the sewers is effected for the most part, we believe, 
by traps and gratings opening into the streets on the sea 
frontage. These are kept closed during the day, and no 
ill effects are then noticeable ; but when night comes on 
they are opened, with the result that those whose pleasure 
or duty keeps them late abroad do undoubtedly experience 
bad smells. It would be far better, in our judgment, if 
ventilating towers were erected at certain points which 
should keep a discharge going night and day into the 
upper air; and, better still, if fires were maintained in 
them, which, while drawing the gases from distant points 
and so enabling but very few such towers to do the work, 
would, in addition, consume the major part of such gases. 

We have noticed in a recently published paper a letter 
by Mr. Ellice-Clark, the engineer of the Hove Commis- 
sioners, in defence of that separate Corporation, but still 
integral portion, of Brighton, and fully agree in what 
that gentleman has therein advanced ; but, having in view 
the enormous growth of buildings in the Hove district of 
late years, we fear it cannot be said that even Mr. Ellice- 
Clark’s vigilance has beer quite equal in all’ cases to the 
heavy demand upon it. We do not particularise, because 
it would be manifestly unfair to do so, and we abstain 
from generalisation, because it would be even more unfair 


to judge from a few isolated cases, which should hardly 
affect the fair reputation of the whole ; but instances have 
been named to us in which the builders of properties 
would seem, either from ignorance or in wilful and 
undetected evasion of regulations, to have grossly neglected 
the proper arrangement of house connections. Whenever 
the Hove Commission can bring such default to book, we 
recommend the severest measures possible, and feel sure 
that no effort on Mr, Ellice-Clark’s part will be wanting in 
such instances. In conclusiou, having mentioned the points 
we believe open to comment and capable of amendment, 
we may ask—“ What do they all amount to!” Is Brighton 
singular in its liability to such comment, or do the facts in 
any degree justify the attempt to destroy the reputation of 
one of our finest towns, which has long been proved upon 
irrefutable evidence to be one of our healthiest! In the 
public interest we must protest strongly against a legiti- 
mate criticism being extended and lowered into an ener- 
getic and mistaken endeavour to depreciate a long-enjoyed 
reputation. According to the most eminent engineering 
authorities, the Town Council have done all that can be 
done to dispose satisfactorily of sewage. The worst that 
can be urged against them is that the system on which the 
sewers are ventilated is defective ; but Brighton is in this 
respectcertainly not worse off than London or any other large 
town that can be named, and it remains to be proved that 
the existence of a smell must be accompanied by the pre- 
sence of poison. The best authorities on sanitary matters 
assert that poisonous sewer gas is non-odorous, That the 
gases smelt now and then in Brighton are not poisonous 
1s fairly demonstrated by the extremely low death-rate of 
the town. That evil smells are nuisances we freely admit, 
but even these nuisances the Town Council of Brighton 
have taken measures to abate. 


THE DECAY OF PISTON RODS. 

Tuat piston rods are liable to corrosion if they are 
suffered to remain at rest for a considerable period is well- 
known, the corrosion taking place at the point of contact 
between the rod and the brass gland of the stuffing-box. 
To obviate this action turning gear is always provided by 
which engines may be coon round at short intervals 
while the ship is in port. It is also known that the high- 
pressure piston rod in compound engines is subject to 
rapid deterioration while at sea unless special care is taken 
to swab it with some lubricant, such as tallow and oil. If 
this be neglected the surface of the rod becomes grooved 
longitudinally, or roughened, so that the stuffing-box can- 
not be kept steam-tight. The purpose of this article is 
not to deal with either of these forms of corrosion, but 
with one totally distinct, and concerning which very little 
has hitherto been known. A case occurred recently, how- 
ever, in which the decay of a piston rod nearly led to the 
total loss of a passenger steamship; and we have good 
reason to think that many piston rods are now at work 
which would be found on proper examination in a very 
dangerous condition. The facts of the case to which we 
refer are very simple. 

On the 18th of April the Albert Victor steamship, the 
property of the South-Eastern Railway Company, left 
Boulogne for Folkestone at noon. She is a paddle steamer, 
220-horse power nominal. She was built in 1862 at Poplar, 
and her machinery is of a now old-fashioned type. On 
leaving the harbour the engines were put at full speed 
ahead, and she proceeded at the rate of 124 knots an 
hour. About twenty minutes after she had left, the star- 
board cylinder gave way. The chief engineer, who was in 
the engine-room at the time standing between the two 
cylinders, immediately shut off the steam from the port 
cylinder, and when he attempted to shut off the steam 
from the starboard cylinder the rush of steam from that 
cylinder prevented him from doing so, and he was obliged 
to goon deck. After a time he succeeded in getting at 
the boiler stop valves, and in about three minutes after- 
wards, the engine-room being cleared, it was found that 
the cover of the starboard cylinder had been blown off, 
the side had been blown out, and that the piston rod 
was out of its position. In the meantime the vessel, being 
helpless, was drifting before the wind and tide to the east- 
ward, along the coast, and the master immediately com- 
municated with the engineer, and asked him what prospect 
there was of getting the engines to work again, and was 
informed that he hoped in about twenty minutes to dis- 
connect the shaft and to work the vessel with the port 
cylinder. He failed, however, to get the port crank 
over the centre, and the Albert Victor was in considerable 
peril for some time, as she was drifting towards the French 
coast, and the sea was rough. The captain at length 
dropped anchor, and a tug-boat arrived by which the 
Albert Victor was towed into Folkestone, arriving about 
three in the morning. On examination it was found that 
the piston had become loose on the rod, and when steam 
was admitted beneath it it was forced violently up the rod, 
and striking the cylinder cover with great force it smashed it, 
and broke a portion out of the side of the cylinder as well. 
There was a Board of Trade inquiry into the circumstances, 
which resulted in making it perfectly clear that the acci- 
dent had been caused by the decay of the piston rod. The 
rod was secured in the piston in a way very frequently 
adopted still, and almost universally used in marine engines 
twenty years ago. The lower end of the rod was enlarged 
to form the frustrum of a cone, with the small end next the 
crank end of the piston rod. This cone was nearly as long 
as the piston was thick. Above it was a screw of seven or 
eight turns, the threads standing up above the rod. The 
cone made a steam-tight fit in a conical hole bored in the 

iston body when the rod was put through the piston. A 
arge nut was then dropped down the rod until it engaged 
in the screw, and by turning this nut the cone was drawn 
up firmly into the piston. A very good and workmanlike 
job can be made in this way. . It is clear that on the down 
stroke the cone takes all the strain, and the piston can- 
not be forced off unless it is first split; but on the up 
stroke the nut and screw take all the strain, and if the 
threads stripped the piston would move on the rod. On 
examination it was found that the screw-thread of the 
Albert Victor was corroded away. It had decayed, in 


fact, and the accident which we have described followed 
as a direct consequence. It was contended during the 
inquiry that something had got into the cylinder, which 
the piston struck on the down stroke, and so stripped 
the thread; but the Commissioner, in giving judg- 
ment, repudiated this idea. It came out in evidence, 
that as far back as 1876 the engines were completely over- 
hauled, and it was then found that one thread of the piston 
rod screw had been corroded away for a length of about 
8in. or 9in., but no importance was attached to this, 
because plenty of thread remained to hold the rod in its 
place. There was some conflict of evidence about the con- 
dition of the remainder of the screw. One witness said it 
was pitted ; another that not one thread, but several were 
affected, apparently all in one place ; but, as we have said, 
be this as it may, no importance was attached to the 
damage which had accrued to the rod, and we have no 
doubt that unless the mischief had extended there would 
have been no accident. But it did extend, and we have 
now to consider how it originated and why it extended. 

It will be understood that once screwed down such 
nuts as we have described are never slacked again 
save under some exceptional circumstances; conse- 
quently they are of iron, as is the piston rod, so that 

alvanic action between the rod and the nut is not to 
: anticipated ; but, nevertheless, it is certain that in the 
case of the Albert Victor corrosion of some sort did take 
place. One of the witnesses suggested that brass from the 
gland might find its way down the rod and get into the 
thread in fine powder, but this presupposes a certain con- 
siderable amount of slackness of tit in the nut, and we hold 
this theory to be untenable. The South-Eastern Railway 
Company, taking warning by the accident, had the pistons 
of four vessels which had been built in 1861, 1862, and 1865, 
namely, the Victoria, Alexandra, Albert Edward, and 
Napoleon, examined, and the result was that in the 
Victoria and Albert Edward it was found that the threads 
of both cylinders were defective and required to be 
renewed. Inthe Alexandra and Napoleon the thread of 
one in each. It was also found—and it is a remarkable 
fact—that in either the Napoleon or Alexandra, we do not 
know which, the nut was so tight that it had to be split 
in order to get it off, and it was then found that the screw 
was in good condition. In one other case where the nut 
had to be split the screw was quite gone. The fact, there- 
fore, that the nut is tight is no evidence at all that the 
screw is in good condition. It appears to be almost im- 
possible to form any sound conclusion as to the cause of 
corrosion. The most reasonable is that the grease used to 
lubricate the cylinder contains free sulphuric acid, which 
acid has been used to purify the tallow in a way well 
known, or it may be that oleic acid does the mischief. 
Grease works its way by capillary attraction into the 
threads of screws and nuts, and the supply being kept 
up, ina series of years the iron would be finally eaten 
away as described. But plausible as this examination is, it 
does not take into consideration the circumstance that it is 
only the piston rod which is attacked, the nut remaining 
as far as can be learned uninjured. Itis generally found, it 


is true, that when two pieces of iron in contact 
show symptoms .of corrosion, one is found electro- 
positive to the other; but why in all the five 


cases cited the nuts should have escaped while the piston 
rods suffered it is not easy to say. No doubt the piston 
rods were of forged scrap. Whether the nuts were or 
were not we cannot say, but there is no reason to doubt 
that the texture of the two irons must have been different, 
and the results of an analysis of the rods and nuts which 
failed and those which did not would be very instructive. 
If it could be shown that when the metals were identical 
in chemical constitution and fibre no corrosion had taken 
place, then it would follow that nut and rod should be made 
from the same forging. The whole question is one of much 
interest, bearing on the corrosion of metals in a very impor- 
tant way. For example, whatis likely to be the effect of an 
iron nut on a steel piston rod? The practical lesson 
taught is that an examination of the piston rod fastenings 
of a very large number of steamers now afloat would be no 
more than prudent. 


COMBUSTION WITHOUT FLAME, 


Soxrp carbon can be burned without flame and will evolve an 
intense heat, but it is not generally known that gases can also be 
consumed without flame. If a coil of fine platinum wire be put 
in the wick of a spirit lamp, and the lamp lighted, the platinum 
wire will become red hot. If the flame be now blown out the 
wire will continue to glow by the combustion of the spirit vapour, 
much as the wick of a candle glows after the flame is extin- 
guished. Mr. Fletcher, of Warrington, has developed the prin- 
ciple involved with very remarkable results, burning ordinary coal 
gas without flame and producing an enormously high temperature, 
He gave practical illustrations of the process at the soirée of the 
Society of Chemical Industry at Owen's College on Thursday week. 
Taking a ball of iron wire about 31b. in weight, Mr. Fletcher placed 
it on aslab of fire-clay, and directing a blow-pipe flame on it fora 
few seconds, he suddenly blew the flame out. The temperature 
increased so rapidly that in a few seconds the wrought iron 
fused and ran into drops, and this temperature was steadily 
maintained. The room was darkened, but the closest examina- 
tion did not show a trace of flame, although the fact that the gas 
was burning was proved by repeatedly relighting and extinguish- 
ing it. The same experiment was repeated in another form by 
directing the flameless heat into a small fire-clay chamber, in 
which a refractory clay crucible, made specially for nickel melt- 
ing, was partially fused and worked into a ball like soft putty, 
the sides of the fire-clay chamber being at the same time fused. 
The heat was so tremendous that the blow-pipe laboratory which 
was given up to Mr. Fletcher for the evening was much too hot 
to be agreeable, in spite of open windows and ventilators. It is 
certain that such temperatures as obtained by Mr. Fletcher 
without flame have never previously been obtained with the 
fuel used, which was nothing more than an ordinary gas 
supplied through a quarter-inch pipe assisted by an air 
blast. Mr. Fletcher’s views on the subject are very simple. 
“ Flame is not a necessity in chemical combinations and does not 
exist in the combination of say, platinum and tin, which evolves 
a tremendous heat, nor does it exist, so far as he has been able 
to detect, in the explosion of gun-cotton, provided the gun-cotton 
contains nothing but what in itself is sufficient to form a perfect 
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combination. The flameless combustion is simply a succession 
of almost silent explosions ; there is a subdued roar always pre- 
sent, but itis steady andcontinuous.” The increase of temverature 
corresponding with the reduction of the size of a flame is well 
known. Mr. Fletcher has only carried it a little further and 
reduced the flame to nothing, carrying the known theory to its 
mathematical conclusion, and thereby proving its correctness. 
We need hardly point out that the process may yet play a very 
important part in the arts. 


THE YORKSHIRE COLLIERIES AND THE HULL COAL TRADE 
DURING THE HALF-YEAR, 


Tue official return relating to the tonnage of coal by rail and 
water from the Yorkshire collieries to Hull during the past half- 
year presents some striking features. Some of the pits present 
a large increase, and others a marked decrease. The quantity 
carried by water during last month was 42,952 tons, and 66,901 
tons by rail, or a total of 109,853 tons, against 97,766 tons in 
the corresponding month of last year. The quantity sent 
during the six months of the present year was 615,645 tons, as 
compared with 528,852 tons in the same period of last year, or 
an increase of 86,793 tons in favour of the past six months. 
The exports for the past six months amounted to 310,485 tons, 
or an increase of 91,267 tons. Of the increase in the quantity 
sent during the six months, eight South Yorkshire collieries 
more than supplied the extra tonnage. These were Denaby, 
Wharncliffe, Silkstone, Thryberge Hall, Wath Main, Elsecar, 
Houghton, Hemsworth, and Monk Bretton. These eight 
collieries sent during the past half-year no less than 90,442 tons 
more than in the same period of last year, Denaby having 
increased its tonnage by 31,668, Elsecar 14,618, and Houghton 
15,039 tons. Many leading collieries in both districts show a 
marked falling off in the six months. The following thirteen 
collieries, viz., Carr House, Edmunds Frystone, Garforth, Holmes 
Manvers, Stanhope, Thornhill, Hudson’s (Victoria), Wheldale, 
West Riding and Silkstone, Wombwell Main, Wentworth and 
Old Silkstone showing a decline of 69,220 tons, when compared 
with what was sent in the first six months of 1881. The 
quantity sent last month from some of the leading collieries was 
as under .—Denaby, 12,852, against 8144 last year ; Boughton 
Main sent 5733 tons, against 345 tons last year; from Lindhill 
2108 tons were sent, against 1288 tons in June, 1881 ; Carton 
Wood supplied 1466 tons, against 1264 tons; Carton Main 
2696 tons last month, as compared with 2379 tons last year. 
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The Diamonds, Coal, and Gold of India: their Mode of Occur- 
rence and Distribution, By V. Batt, M.A., F.G.S., of the 
Geological Survey of India. London : Triibner and Co. 1881. 

InroRMATION about the geology of India, especially in 

relation to its diamond mines, is scattered up and down in 

various publications, the names of some of which give no 
clue to the actual contents, as we happen to know, because 
of having made prolonged researches in the literature of 
diamonds in the British Museum Library. Strange to 
say, the records of the Geological Survey of India are 
incomplete in the national library. Mr. Ball’s little book 
gives, in a condensed form, the main facts relating to 

iamonds, coal, and gold in India, and it possesses the 
strong recommendation that, by means of notes, it gives 
references to numerous books in which more ample details 
can be found. 

The chief diamond fields of the world are those of the 
Cape and of the Brazils, the yield in India, especially of 
large diamonds, having declined long ago, Sometimes the 
Indian diamonds are found in the mud of rivers, and 
sometimes in the solid rock, usually a kind of pudding- 
stone, the components of which seem to have at one time 
been subjected to the action of water. The diamonds are 
obtained by breaking up this rock, and are sometimes 
smashed in the process ; many are also not detected at 
first, but are found on again examining old refuse, which 
probably gives rise to prevalent local ideas that diamonds 
grow in the dry rock. 

Were machinery to be devised for reducing the rock to 
more or less coarse powder without injuring the diamonds 
—which might possibly, perhaps, be done by subjecting 
pieces of the rock to sudden alterations of temperature, 
supplemented by mechanical treatment, with or without 
the presence of water—is it not possible that mines aban- 
doned as not worth working by hand might produce a 
remunerative yield? In India the mines have been 
worked by the natives under a system, says the author, 
which practically amounts to slave labour, and only by 
such labour, he says, does it seem possible to reduce thefts 
by the workmen, the actual stoppage of much theft being 
a impossible. He also says of diamond mining in 

ndia by Europeans :—“ The case is in a measure similar 
to that of manufacturing iron. The native iron smelter, 
with no expensive plant, manages by a most wasteful pro- 
cess to keep himself alive by making iron. The English 
company turns out iron by the most approved methods, 
and after a time goes into liquidation.” 

If a machine could be devised in which, after lumps of 
rock were put in at one end, all the substance treated 
should be under lock and key till the proprietor unfastens 
the protected parts to find diamonds and powdered stone 
at the other, the possibility of theft, except: when splitting 
off the pieces of rock from the original stratum, would be 
prevented. A few days ago a leading article in the Daily 
News indicated that thefts of rough diamonds on a large 
scale have evidently been going on in the South African 
diamond fields, and that a partial remedy seemed to be the 
employment of savages as workers, under stringent rule. 
Thus experience at the Cape harmonises with Mr. Ball’s 
statements about the Indian diamond fields, 

Diamond-bearing rocks extend over wide areas in 
India. Some have doubtless not yet been discovered ; 
some have been abandoned as unprofitable to work, whilst 
in others diamond mining continues. 

Rough diamonds are usually dull and rounded, much 
resembling minute rounded pieces of gum arabic, hence 
are difficult to discover in heaps of mud and broken rock ; 
they are easier to find when the mass is wetted, because 
then their interior brilliancy is more apparent. 

Information about the gold and coal of India is briefly 
and clearly given by the author, with references to larger 
works for more ample details, 


ON TIDES AND TIDAL SCOUR.* 
By Mr. Bovtt, C.E. 
[Concluded from page 6.] 


THE first attempt at improvement was the adoption of dredging by 
hand, if that can be called dredging, and the continuation of the 
south bank of the Liffey to Poolbeg lighthouse just within the 
bar, combined with the construction of the great north wall from 
the shore at Clontarf to about 1000ft. short of the Poolbeg light, 
thus leaving an entrance of that width. This work was completed 
by 1825, and in 1838 the depth of water on the bar had been 
increased to 104ft., or by 2ft. since 1822, giving an average of 14in. 
per annum. Between 1838 and 1873 the depth was further 
increased to 16ft., giving an average annual increase of 1°88in.; the 
rate for the five years between 1868 and 1873 being 2°4in., and the 
greatest on record. This increased rate appears to be due to the 
great increase in the amount of dredging. Mr. Griffith —— to 
ascribe the deepening of the bar almost exclusively to the great 
northern wall, the effect of which would seem to merely that 
of contracting the sluice through which the upland waters are 
discharged, after the water level has fallen below half-tide level, 
that being the height of the southern part of the wall for a length 
of 500ft. Itis obvious that the water which enters the harbour 
over that part of the wall, and through the gap at Sutton, will 
return by the same route; and that the most obvious way now 
available for increasing the scour over the bar is to increase the 
capacity of the harbour below half-tide level, or to raise the lower 
part of the northern wall. 

Messrs. Giles and Halpin in their report of 6th May, 1819, 
explain their reasons for recommending the construction of the 
great north wall to be the sheltering of the harbour, the prevention 
of the sand passing from the North Bull into the harbour, and the 
admission of as large a body as possible of tide-water into the 
harbour, and its return past the lighthouse within such limits and 
in such direction as will produce the best scouring power to deepen 
the bar, combined with the least obstruction to the navigation. 
They proposed that the wall should extent to the distance of 
2000 yards south-east from the shore of Clontarf, and there to 
commence a parabolic curve towards a point due north of the 
lighthouse, by which curve the direction of the ebb current would 
be graduated to a suitable course for effecting the best scour at the 
entrance and on the bar; and the proper width of the entrance 
will be practically determined as the embankment proceeds by its 
operation upon the currents in the channel. 

When Mr. Telford made his report of 16th August, 1822, the 
wall had been carried for a distance of about 5500ft. to its full 
height, about 1500ft. further to the level of H.W.N.T., and about 
500ft. more to the level of half flood. The effects of the wall were 
very evident, for the sandbanks inside, having been deprived of 
their usual supply from outside, had been lowered on the average 
more than 3ft.; that part of the bar immediately opposite to 
the harbour mouth had likewise been lowered from 64ft. to 8ft., 
and even 9ft.; the western part of the bar, adjacent to the old 
channel, remaining 7ft. and 7}ft. only. Telford was of opinion 
that the entrance would still be considerably too wide to produce 
the full effect of deepening the bar, or forming a perfect and direct 
channel within the south wall ; and, therefore, strongly recom- 
mended the adoption of Mr. Halpin’s proposal to add a still 
further extension of about 500ft., to be carried forward with great 
caution, observing the effects produced upon the current of the 
flowing and ebbing tides during the ensuing winter ; the extension, 
at present, not to be raised above the level of half tide until the 
effects on the current have been fully and carefully ascertained, 
after which the most advisable measures for completing this great 
work, both as to shape, extent, and height, may with propriety be 
determined.+ The mean annual discharge of water is stated to be 
51,000 cubic feet per minute ; the limit of tidal range up the river, 
a weir at Island Bridge three and a-half miles above Ringsend, or 
eight miles above Poolbeg; the greatest velocity of the tidal 
current over the bar at half ebb H.W.S.T. three and a-half miles 
per hour; but in all tides the velocity diminishes considerably as 
the stream spreads and enters the deep water east of the bar. The 
depth of water on the bar H.W.O.S. is 28ft.t Mr. Griffith, in his 
reply to my inquiry made before seeing Mr. Mann’s book, informs 
me that the mean discharge of the Liffey and Dodder combined may 
be taken as 40,000 cubic feet per minute ; and adds, no accurate 
gaugings have ever been taken, but the foregoing estimate, he 
believes, is near the truth. It is very desirable that the mean 
discharge of all important rivers be accurately ascertained, not 
only as a basis of comparison with other rivers, but also for 
determining the utmost amount of scour which can be made avail- 
able ; the amount actually made use of being as much as 
is required for the purpose. Before proceeding to review 
other Seskoer works, attention should be directed to the excellent 
method adopted by Mr. Storey for constructing the basement 
of retaining walls below low-water level without the aid of 
cofferdams, pumping and staging. Blocks of masonry 29ft. high, 
114ft. long, and 21ft. 4in. broad at the base, are built on a wharf, 
and about three months after completion are lifted’ by powerful 
shears and conveyed to their destination, where each forms 44ft. in 
length of the lower portion of the wall as high as low-water level. 
When a number of 1 blocks has been thus laid in position, the 
superstructure is carried up to the coping level by tidal work in 
the usual manner ; the total height of the wall being 45ft. Each 
block weighs 350 tons.§ 

In the Clyde the improvements have been specially directed 
towards widening and deepening the harbour of Glasgow. The 
general condition of the river appears to have received very little 
attention. Practically, the channel from Greenock to Glasgow is 
now level, with the same rise of tide at each end, about 24 miles apart. 
The works carried out since 1758 have lowered the level of low 
water 8ft. at the rate of ‘84in. per annum; since 1853 the depres- 
sion has been fully 18in., at the rate of lin. per annum; the level 
of high water in 1872 was about 10in. higher than in 1853. The 
river has been very much widened at Glasgow. <A few years since 
the weir, which, at 120 yards above Albert Bridge, formed the 
eastern limit of the harbour, was removed, with the effect of 
lowering rather than raising the level of high water. The weir 
may have caused a slight local heaping up of tide by its obstruction. 
The bed of the river above the weir has been lowered some feet, 
chiefly through the action of floods, the soil carried away having 
been deposited in the harbour, and thence removed by dredging. 
Smeaton reported that at Pointhouse Ford, now the western end of 
the harbour, there were depths at low water of 1ft. 3in., and at 
high water 3ft. 8in.; and at Hirstpoint, now within the harbour, 
there were depths of 1ft. Gin. at low water, and of 3ft. 3in. at high 
water; in 1872 there were 14ft. at low water and 24ft. at high 
water at each place. Thus the bed of the river has been lowered 
nearly 13ft. In 1837 springs rose and fell at Port Glasgow about 
1lft., and at Glasgow 7ft. At Port Glasgow they are still about 
the same, but at Glasgow springs now rise 10}ft., neaps 9}ft.; in 
1837 the time of high water was 1 hour 20 minutes later at Glas- 
gow than at Port Glasgow—now 1 hour 5 minutes. In the 
beginning of the century the difference was three hours. Since 
1856 the city has not been inundated ; in that year the water just 
rose above the quay. In April, 1880, and March, 1881, two floods 
occurred, the first said to be the greatest for fifty years, and the 
second heavier still. Both caused a strong current in the river, 
and the removal of much sand and soil from the upper reaches of 
the river, which were deposited in the harbour, from which they had 


* A Paper read before the Liverpool Engineering Society. 

+ “Tidal Harbours Commission,” Second Report, p. 20. 

t “River Bars : Notes on the Causes of their Formation and on their 
Treatment by Induced Tidal Scour, with an Account of the Successful 
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to be removed by dredging. After the flood of 1880 it was neces- 
sary to dredge 300,000 cubic yards, at the cost of £7500, to restore 
the harbour to its previous depth; the flood of this year 1881 would 
probably render as much jon ing necessary for the removal of the 
silt. During the quarter which ended about the time of the flood, 
318,112 cubic yards had been dredged, of which 273,936 yards were 
new material, and nearly 17,000 yards were deposit. pre | to 
Mr. Ure, the ordinary rate of water discharge is 48,000 cubic feet 
per minute. Since the removal of the weir mentioned above, the 
influence of the tide has been observed 1400 yards beyond its 
former range. These particulars are compiled chiefly from a commu- 
nication to the Inst. C.E., ‘‘ Proceedings,” 1872-3, by Mr. Deas, engi- 
neer-in-chief to the Clyde Navigation. I have been favoured by 
Mr. Deas with copies of his report on the bed and banks of the 
river Clyde from the site of the weir above Albert Bridge to 
Westthorn, 1880, and of his quarterly reports, July, 1880, and 
April, 1881. I have also to acknowledge the courteous assistance 
of Mr. John D. Parker. 

In the river Tay the mean or ordinary discharge is 274,000 cubic 
feet or 7645 tons of water per minute; the river is navigable to 
Perth, which is twenty-two miles above Dundee, and thirty-two 
miles from the German Ocean. Before the commencement of the 
works for improving the navigation, which appear to have been 
confined to a length of nearly 12,000 yards below Perth, the 
passage was obstructed by certain ridges called fords, which 
stretched across at different points between Perth and Newburgh, 
and vessels drawing from 10ft. to 11ft. were unable, without great 
difficulty, to make their way from Newburgh to Perth during the 
highest tides, The most objectionable of these fords were about six in 
number, and the depth of water upon them varied from lft. 9in. to 
2ft. Gin. at low water, and from 11ft. 9in. to 14ft. at H.W.S.T., 
so that the regulating navigable depth could not be reckoned at 
more than 1lft. under the most favourable circumstances. In 
addition, many detached boulders were scattered over the bottom, 
and numerous fish cairns of stone and gravel had been con- 
structed by the salmon fishers. The works for improving the 
navigation, extended over six working seasons, consisted of 
removing the boulders and fish cairns, and of dredging the fords, 
harrowing being adopted in some of the softer banks in the lower 
part of the river; three subsidiary channels were cut off b; 
embankments, and in the most contracted parts the banks on bot 
sides were excavated below low-water mark so as to equalise the 
currents. The depths at the shallowest places were made pretty 
uniform, being 5ft. at low water, and 15ft. at H.W.O.S,; steamers 
of small draught can now ply at low water, and vessels drawing 
14ft. can get up to Perth in one tide with ease and safety. The 
velocity of the tidal force in this part of the river has. been 
increased more than 1% miles per hour, and the period of its 
influence at Perth has been extended fifty minutes. 


In 1833 spring tides flowed .. .. .. .. «.. «. «. 2h. 20m. 

Neap tides flowed 8h. 15m. 

In 1844 spring tides flowed .. .. .. .. .. .. «. 3h. 10m. 

Neap tides flowed .. .. .. .. .. .. Sh10m. 
ebbed .. 7h. Om. 


The fall on the surface of the river from the tide basin at Perth 
to Newburgh, in 1833 was 4ft., and is reduced to 2ft. Between 
Dundee and Newburgh the river has not been improved and the 
tidal phenomena are unchanged.* In respect to the Tay, a 
remarkable instance of the difficulty experienced in ascertaining 
facts is presented by the reports of Captain Washington, R.N., 
and Mr. James Walker, C.E. The former in a report to the 
Hydrographer to the Admiralty, dated 1st October, 1844, says :-— 
“Tay bar no longer exists, and vessels drawing 24ft. of water may 
now enter the river and bring up in safety within its shelter at the 
lowest water of spring tides.” Mr. Walker, writing 21st January, 
1825, less than four months later, says :—‘‘The general result of 
the various information I received, and my conviction from that 
information, is that the depth of the entrance has not varied during 
the last century and a-half—being 18ft.+ 

In the Ribble the ordinary discharge of water per minute is 139,935 
cubic feet. 

Before the improv ts were la solid ridge of sand- 
stone, about 300 yards in length, stretched right across the channel 
about half a mile below Preston ; its surface was from 3ft. to 5ft. 
above the general bed of the river, and the higher parts of the rock 
wereoccasionally left dry during the long droughts of summer. At 
Lytham, twelve miles below Preston, the ordinary rise of spring 
tides is 19ft. and of neap tides 14ft.; at Preston the rise of spring 
tides did not exceed 6ft., and the neap tides did not reach Preston. 
At “‘the Chain,” about two miles below the town, the level of low 
water is now left Sin. lower than in 1841, before which time the 
works had begun to show their effects; so it may be concluded 
that the total lowering is between 7ft. and 8ft., and that the tidal 
range has been increased to the same extent. The tidal propaga- 
tion has been accelerated upwards-of an hour. Training walls and 
dredging have combined to produce these satisfactory results, 
through which vessels, to which the navigation was formerly closed 
at all times, can now get up to the quays at Preston, even at neap 
tides, with comparative ease and safety.} 

The works on the Tyne are the most important which I propose 
to bring under your notice; they extend, as completed, from the 
outside of the site of the former bar to 24 miles above Newcastle 
Bridge, a total length of 13 miles, and they are in progress upwards 
for a further length of 6} miles. The works were commenced in 
1853 by enclosing a bight of the river about three miles from the 
bar, and converting it into the Northumberland Dock of 55 acres 
of water, exclusive of basin and lock; it was opened in October, 
1857. In 1856 were commenced the piers at each side of the river 
entrance. They were designed by Mr. James Walker, C.E., for 
the protection ot vessels from the prevalent and destructive N.E. 
to S.E. gales, and for facilitating the removal of the bar. In 1859 
Mr. J. F. Ure, C.E., formerly of the Clyde, prepared a compre- 
hensive scheme for the improvement of the tidal portions of the 
river, extending from the bar to the boundary stone, Hedwin 
springs, a distance of 194 miles ; the requisite parhamentary powers 
were obtained in 1861, and the following results realised :—The 
bar has been removed, and, where formerly there was only a depth 
of 6ft. at low water, there are now more than 20ft., a depth which is 
maintained for a considerable width into the harbour. In 1879 the 
depth of water at the entrance of the Tyne was not less than 22ft. 
at water, or 37ft. at H.W.S.T.§ The Narrows, below South 
Shields, have been widened from 400ft. to 670ft. In Shields har- 
bour dangerous shoals have been removed, and for a length of 
8000ft. vessels can moor in a depth of more than 30ft. L.W.S.T., 
and instead of the tortuous channel through which it was formerly 
difficult to navigate one vessel at high water, three or four ma 
now be safely towed abreast at any time of tide. Vessels, which 
formerly were detained for months before the bar could be crossed 
in safety even at high water, can now leave in any weather in 
which it is fit to go to sea, at or within a short time of low water. 
For the whole distance between Shields harbour and Newcastle 
there is now a depth of 20ft. L.W.S.T., where river steamers draw- 
ing 3ft. or 4ft. water used to ground for hours. For 24 miles above 
Newcastle the river has been deepened to 18ft. low water, and at 
Blaydon a depth of 12ft. has been made. In the upper part of the 
river a new cut, 400ft. wide, has been made through Lemington 
— and opposite Blaydon the river has been widened from 

50ft. to 400. , thus enlarging the tidal receptacle. There has 
not been much alteration in the tidal range, the greatest, 24ft. is 
at Hebburn quay, where L.W.S. ebb upwards of 2ft. lower. 
In floods the liability to inundation has apparently been 
* “The Principles and Practice of Canal and River Engineering,” by 
David Stevenson, F.R.S.E. Edinburgh: Black, 1872, pp. 230-38. 

+ ‘‘ Tidal Harbours Commission.” App. C., pp. 226 and 230. 

} Stevenson, op. cit., p. 186 and pp. 245-7. 

§ ‘‘The River Tyne, its History, and Resources,” by the late James 
Guthrie : Newcastle-upon-Tyne, Reid. 1880, p. 238. 
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removed, as the flood line on 10th March last was considerably 
lower than in the floods of November 1856 and 1861, though at 
Wylam Bridge, above the boundary stone, the highest level in 1881 
was 3in. above that in 1861, and Sin. only below that of 1856. 
Before 1860 high water at Newcastle Bridge was sixty minutes 
later than at the entrance of Shields harbour, a distance of about 
94 miles, and at Newburn, about 74 miles above Newcastle, it was 
twenty nine minutes later still. In 1879 high water at Newcastle 
was only twelve minutes later than at Shields, being a gain of 
forty-eight minutes, and the gain at Newburn is twenty-one 
minutes.* It does not appear t the mean annual discharge has 
ever been ascertained. For the interesting information respecting 
the Tyne, except as specially mentioned, I am indebted to Mr. 
Philip J. Messent, the acting engineer to the Tyne Commission.t 

The beneficial effects of the works referred to may be presented in 
the works of Mr. David Stevenson, who has summarised them as 
follows :—({1) To depress the level of low water ; (2) to increase the 
range of tide ; (3) to accelerate the pro; tion of the tide through 
the channel of the river; (4) to prolong the duration of tide in the 
river ; (5) to equalise the velocity of the tidal currents, removing 
rapids and bores ; (6) to add to the beneficial scouring power of the 
river ; and (7) to increase the navigable depth.} 

It has been shown that in the harbour of Glasgow the bed of the 
Clyde has been made practically level ; but Mr. Stevenson, speak- 
ing from his own experience, suggests that an engineer may calculate 
on reducing the slope of tidal navigation to about 3in. or 4in. per 
mile—equal to a gradient of 1 in 15,840; and that the gradient 
should not, if possible, exceed 10in. per mile, which is equal toa 
gradient of 1 in 6336.§ It is therefore most desirable that all 
strictures, horizontal or vertical, should, as far as possibl 


must be ascribed the large deposit in Glasgow harbour after the 
great flood in March last. 

It is important that the amount of back-water should yield the 
requisite amount of scour before the return of the tide; any 
excess tends to cause streams of inconvenient velocity until fhey are 
reduced by tidal opposition, and deposit the silt io have taken 
up to repletion. 

What is termed the tide of ebb is generally regarded as the most 
effective scour, and the principal agent in maintaining the accessi- 
bility of harbours. If, however, tides are caused by centrifugal 
force, the term ebb tide is incorrect, as the downward current of a 
stream is due to gravity relieved from the opposition of centrif 
force ; that is, the upland waters descend not only during the ebb, 
usually so-called—that is, until the tidal water subsides to the 
river’s normal level—but also during that further interval until the 
incoming tide produces slack-water. 


PIANOGRAPH-METRONOME. 

We illustrate by the accompanying engravings, a very curious 
invention, now being introduced into this country by Mr. 
Hodgson, of Paris. It is called the Pianograph-Metronome, 
and is an instrument for effecting the accurate transcription 
of all kinds of musical compositions. Machines of this 
nature have already occupied the attention of mechanical 
engineers, and attempts in this direction have been made 
as far back as the last century. In 1747 Creed wrote a 


removed, especially those which abruptly interfere with tidal 
propagation. Their removal, while prolonging the period of tidal 
action, will reduce the velocity of tidal currents, and so facilitate 
navigation, and relieve it from hazardous contingencies. 

That the widening or deepening of any part of a river increases 
its tidal capacity is sufficiently obvious, but the manner in which 
that capacity becomes available may be worth some consideration. 
It is usual to say, if the receptacle be provided, the tide will throw 
into it a larger volume of sea-water ; but that statement is based 
on the assumption that the tide acts as a wave, and in some situa- 
tions effects the translation of a large body of water. If the ~~ 
gestions offered in the first part of this paper are well founded, 
tidal action, so long as it lasts, is not intermittent, but continuous, 
whereas all wave action is essentially intermittent ; in the ocean, 
sea, and river, usually caused by wind. No doubt the rise or fall 
of the tide is generally accompanied by wave motion, if only a 
ripple ; but, as before stated, there is in the Irish Sea a spot where 
the water rises without any current or wave, except such as is due 
to local and special disturbance, and in very calm weather the tide 
may be observed to rise upon any shore with scarcely a ripple to 
break the surface of the water. Therefore, instead of assuming 
that the tide forces sea-water into an estuary or river, it would 
appear to be more correct to say the tidal force dams back the fresh 
water brought down the river, and causes an indefinite number of 
flushes, or a continuous flush, the place of discharge being momen- 
tarily removed higher and higher, until the flush ceases, because 
the level of the top of a weir is reached. Thus, then, the element in 
calculating the extent to which a receptacle should be enlarged is 
the quantity of water discharged by the river in the period during 
which the tide is rising at any part of the river’s course. 

e more the course of the weir 1s left free from obstruction 
arising from irregularities in the bed or shores of a river, the more 
rapidly will the tidal force advance up the river and the less 
inclined will be the plane presented by that force to the descendin 
water, consequently the more rapidly will that water rise, an 
it will attain to a greater altitude, just as, in a stream, the level 
above an obstructive boulder is greater than it is above a pebble. 

Attention has been drawn to the existence of contrary streams in 
tidal rivers, arising from the greater specific gravity of salt water 
as compared with fresh. This was first observed by Mr. Robert 
Stevenson in 1812, in the Aberdeenshire Dee; he noticed that the 
current of the river continued to flow towards the sea with as 
much apparent velocity during flood as during ebb-tide, while the 
surface of the river rose and fell in a regular manner with the 
waters of the ocean. By the use of a hydrophore, Mr. Stevenson 
ascertained that the salt or tidal waters of the ocean flowed up the 
channel of the Dee, and also up Footdee and Torryburn, in a dis- 
tinct stratum next the bottom, and under the fresh water, which 
continued perfectly fresh and flowing in its usual course towards 
the sea, the only change discoverable being in its level, which was 
raised by the salt water forcing its way under. The tidal water so 
forced up continued salt, and when the specific gravity of speci- 
mens from the bottom were tried and compared with those taken 
at the surface, the lower stratum was always found to possess the 
greater specific gravity due to salt over fresh water. || Mr. Alan 
Stevenson, judging from marine productions, considered that salt 
water in the Tay rose to a very short distance above M 
Island, that is, twenty-five miles from the mouth of the river and 
ten miles below the tidal limit. 

I have not been able to obtain any information as to the thick- 
ness of the stratum of salt water, though it is impossible to form 
any accurate idea of the quantity of water forced in from the sea, 
without the measurements of length, breadth, and thickness. On 
the assumption that tidal force is exerted as a weir, a small quan- 
tity of sea-water would be carried by the force up the river, but in 
consequence of its greater specific gravity, the water so carried in 
would have a tendency to the bottom of the weir. There, through 

larities on the bed and sides of the river, it would be gra- 
dually mixed with the fresh water until its marine character was 
ost, the quantity of salt water, always a vanishing quantity, 
being palaiiie reduced from the original amount, which, pro- 
bably, is very small compared with the fresh water brought down 
the river. 

It has been shown that the effect of improving the navigation of 
a river is to increase the velocity of the power which produces 
tides, and to diminish the velocity of tidal currents ; and if the 
currents flow with less rapidity in the same time, it is clear the 
quantity of water translated by tidal influence must be less, and 
consequently, that less water is forced into the river from the sea. 
Thus it follows that the back-water, on which the scour of 
rivers depends, is so much of the upland waters as is penned 
back by the weir, until it accumulates to high water, the highest 
attainable level, and is then discharged. In improving harbours, 
therefore, the aim should be so to enlarge the receptacle above the 
weir that it may retain all the water the river discharges during 
the rise of an ordinary spring tide. If the receptacle is less than 
will accomplish this, useful water is lost. If it is larger, the cost 
of the works will probably be more than‘the value of the water 
stored, and deposits of silt will be formed. I am disposed, how- 
ever, to accept the conclusion of the —_ commission on the Tyne 
appointed in 1854—“‘ that not only should every river, as observed 
by Mr. Rendel, be treated according to its own peculiar character, 
but, strictly speaking, each part of the same river may require 
different management.** : 

The comparatively small influence usually ascribed to floods upon 
the enduring features in the tidal part of a river confirms the opinion 
that there is no adequate advantage in increasing the means of 
retaining water beyond the level of O.S.T., because the scouring 
tendencies of such excessive back-water are to some extent counter- 
acted by the recurrence of tidal opposition. To that circumstance 

* Guthrie, op. cit., p. 237. 

+ Mr. Menoont eh pte kindly favoured me with his “ Description 
of Works completed and in progress by the Improvement Com- 
missioners, with “Chart of the River Tyne from Sea to Wylam,” June, 
1881; and his ‘Memorandum and Section with reference to the Flood of 
10th March, 1881, as compared with similar Floods in 1856 and 1861.” 1881. 

t Op. cit., pp. 227-8. § Ut supra, p. 224. 


First Report,” Q. 423, p. 18. 
** Report of the Commissioners a) te the Present 
State of the Tyne, &c.” Presented » 1855. 


ir in which he endeavoured to demonstrate the possibility 
of a transcribing instrument. It is said that in 1770 the monk 
Engranselle successfully constructed a machine of this nature, 
and in 1774 Jean Frederic Ungher claimed Creed’s invention as 
his own. In the month of August, 1827, Carreyze made a trial 
before the members of the Institute of France of a Piano- 
melograph, consisting of a clockwork apparatus, which unwound 
from one cylinder and wound on another a thin sheet of lead on 
which were printed certain signs which could be translated into 
ordinary notation with the help of an explanatory table. About 
the same time M. Baudouier read to the members of the French 
Academy a memoir describing another Piano-melograph, but 
neither the Institute nor the Academy took any action in the 
matter. Many attempts have since been made, but did not meet 
with success, for this reason, that besides the imperfect, and in 
some cases complicated mechanical means employed, up to the 
present the rhythm and the infinite variations of the unity of 
movement were overlooked. Sounds, indeed, could be repro- 
duced, but without values, intonations, and modes. Supposing 
even that such apparatus could have been properly worked, mere 
dots only could be obtained ; and as even elementary conditions 
of musical notation are numerous and complicated, they failed 
entirely to answer the purpose for which they were constructed. 
In short, a transcribing instrument has only become possible since 
the application by Messrs. Winkel and Maezel of the chrono- 
meter to music, hence allowing time in its unit and fractions of 
unit to be measured. 

The pianograph herein described and illustrated in the accom- 
panying drawings is founded on the principle of the metronome, 
and the inventor has, therefore, entitled it “the pianograph- 
metronome.” It gives the following results :—The representa- 
tion of melodious strokes and intervals corresponding to the 
duration of sounds and rests which have been executed and 
based on a certain longitudinal unit previously deter- 
mined and variable for all movements or vibrations of 
the pendulum ; the movement in which the composition has 
been performed ; notes, chords, diatonic or chromatic scales, 
trills, appogiaturas, &c. &c., performed either in the key of G or 
in the key of F, or in either key when used simultaneously ; 
the intonation of the note played for each of the seven octaves 
of the keyboard, natural, flat, or sharp, according to cases with 
its position on the staff in G or F ; the mode or key in which the 
piece has been performed—major or minor—with the necessary 
sharps or flats indicated on the staff; the accidental sharps, 
flats, and naturals not belonging to the mode or key actually 
performed ; the beat or time in which the composition is played, 
whether in 2/4, 3/4, or 4/4 ; the value of each note or rest for 
every variation in the position of the weight of the pendulum or 
balance verge of the metronome from number 40 down to number 
208, and this from the semibreve down to the double demisemi- 
quaver for notes, and from the pause down to the sixteenth of 
the crotchet rest for rests; notes in the ratio of 3 to 2 or 
triplets ; the exact value of graces, voluntary pauses, appogiaturas, 
&c.; if y the change of time or mode during the course 
of the piece performed ; the instantaneous transposition from 
the mode actually performed to any other mode as it pleases 
the composer or the copyist. With this instrument it 
is not at all n that the composer should proceed 
himself to the copy. Any person, whether possessing or 
not a knowledge of elementary music, can reproduce on 
music paper, and, according to the ordinary rules of musical 
notation, what has been printed by the instrument, and this 
just as well as if the composer himself had undertaken the 
work. The pianograph can be used like any ordinary pianoforte, 
and cannot transcribe but through the working of a hand lever 
situated on the left-hand side of the keyboard. The instrument 
admits of continuous impression. 

Description of the Instrument.—The instrument consists of 
three different parts—an upright piano, the printing apparatus, 
the noting apparatus. 

The Upright Piano.—The upright or cottage piano is of the 
usual form, with the exception of some slight modification of 
details. The keyboard is a revolving keyboard, and the instru- 
ment can be used as an office desk. The metronome is placed on 
the right-hand side of the instrument. 

Printing Apparatus.—The working of this apparatus is 
founded on the “metronome” and on the “ inverted staves” 
principle. It is divided into four parts, viz., the keyboard with 
its metronome, the printing nibs or pens, the printing cylinder, 
the motive power. 

Keyboard with its Metronome.—This keyboard is exactly the 
ordinary seven-oetavo pianoforte keyboard. It revolves on a 
pivot, each key being fitted underneath with a transmitting 
hammer, so constructed as to preclude any friction or hardness 
in the note when acted upon. The metronome placed outside is 
the ordinary Maézel’s chronometer, comprising the different 
gradations of movement from 40 to 208. 

Printing Nibs or Pens.—Two different contrivances have been 
adopted. The first one shown on our illustration consists of 
printing nibs or pens in equal number with the transmitting 
hammers, and therefore with the notes of the keyboard. They 
are made of two flexible brass plates and run in a parallel direc- 
tion with the printing cylinder, from which they are equally 
distant. Ribbons supplied from reels located on the upper part 
of the pens run between the brass sheets and passing on the 
foremost part of the nibs, are finally fixed in their position by 
an adjusting piece situated at the back of the The lower 
part of the pens, the nibs, and ribbons dip into an ink 
trough, which can be set in motion upwards and downwards 
through a handle. The ribbons once impregnated, the nibs 
through the mere force of capillary attraction remain constantly 


wet, without however being loaded with ink, and a continuous 
impression is thus obtained. In the second contrivance the 
ribbons are replaced by movable castors of a proper diameter and 
resting on a wet roller. This roller is of the same length as the 
keyboard, and dips in the ink trough above-mentioned, 
being fitted on its right-hand side with a toothed wheel driven 
by the printing cylinder’s cog-wheel. The castors always in 
motion are supplied with ink by the roller, and when acted upon 
by the transmitting hammers they come into contact with the 
printing cylinder or matrix paper, and an impression is thus 
obtained, the circumference of the castors being so calculated av 
to be equal to the semibreve. 

Printing Cylinder.—This cylinder is horizontal and of cal- 
culated diameter. It is situated underneath the keyboard, and 
the paper or matrix which is to receive the impression of the 
nibs or castors passes round it. Its journals turn on wheels 
fixed in the case of the instrument. It is provided on its right 
side with a cog-wheel actuated by another driving wheel, to be 
hereafter described. It is of the same length as the keyboard, 
and sets in motion at its lower part two rollers, one of which 
carries the paper away into the lower part or case of the piano, 
whilst the other, of smaller size, acts simply as a guide in its fall. 
The first roller is of special construction, so that the impression 
of the nibs may net be blotted when the paper passes between 
it and the cylinder. Counterbalancing levers, the principle of 
which will be hereafter explained, run along the top part of the 
printing cylinder ; these levers are done away with when the 
castors are used. The paper or matrix is supplied from a box at 
the back of the cylinder, and is self-unwinding. 

The Motive Power.—The motive power is a clockwork. It is 
designed to communicate a uniform movement to the apparatus, 
and is fitted to effect this with a regulator specially constructed. 
The counterbalancing levers—the explanation of which finds its 
place here—are situated on the top part of the cylinder, and rest- 
ing upon it, are actuated by the notes of the keyboard. The ° 
weight of these levers on the cylinder is equal to the pressure 
transmitted from the note when actuated upon through the 
transmitting hammer and nibs to the printing cylinder, so that 
when the nibs come into contact with the latter, the weights of 
the levers thus set in motion lift off the printing cylinder, and 
the equilibrium between the motive and resisting power is thus 
maintained, and the movement therefore keeps uniform. The 
transmitting hammers are besides constructed so that the pressure 
on the cylinder should always be the same whatever might be 
the effort produced on the note. 

Noting Apparatus.—This apparatus is divided into three parts : 
a board, the notes indicator, the metronome apparatus. The 
board forms the front part of the top of the piano, and can be 
lowered when wanted, so as to be used as an office desk or a 
drawing-board. The paper or matrix lies closely against its 
upper surface. The left-hand side of the board is fitted with a 
notched brass rule. The notes indicator is a flat sliding rule 
similar to the ordinary drawing rule. Longer than the key- 
board, it is divided on both sides into parts corresponding to the 
notes of the keyboard, and is noted accordingly. On one side 
are shown the sharps and naturals, whilst on the other are shown 
the flats and naturals, The left part of the rule—painted blue— 
represents the key of F, the right part—painted red—the key of 
G. The musical staves are shown on the rule, so that when the 
copy is proceeded with one knows immediately if the note played 
is natural, sharp, or flat, with its right position on the staff. 
Let us take, for instance, the note d. On the keyboard it 
occupies three different positions, d flat on the left, d natural in 
the middle, d sharp on the right. Notwithstanding this, on 
ordinary musical paper one single position is assigned to these 
three different intonations. For any of these three notes played 
the rule will indicate the fourth line key of G or the third line 
key of F, as the case may be. A reglet gives the mode in which 
the piece has been performed—major or minor—with the 
necessary sharps or flats shown in their position on the staff— 
key of F or key of G—whilst another sliding reglet, moving 
lengthwise on the flat rule above described, hides from view the 
sharps or flats shown on the staff and sets off the accidentals 
whether naturals, sharps, or flats, not belonging to the mode 
actually played. The copyist can therefore (1) Place d on the 
fourth line of the staff key of G; (2) know whether or not this 
d is shown as sharp or flat at the beginning of the staff, and if 
being so, that it has been played accidentally as a d natural, in 
which case the rule gives the letter d with the conventional sign 
“natural” written on its right side. This law is a general one, and 
can be applied to every note, mode, or scale, major or minor, 
whatever may be the piece performed, either in C major, natural, 
sharp, or flat, or B flat major or minor. Besides, the flat rule, by 
means of a peculiar disposition, allows of an instantaneous trans- 
position of the piece to be copied; such piece having been per- 
formed, for instance, in d major or minor, can be copied at once 
in a major or minor, and reciprocally, or in any other key. 

The Metronome Apparatus.—This apparatus gives the values of 
notes and rests. It is situated on the foremost part of the 
noting apparatus, to which it is fixed, and can be pushed forward 
as the rule moves on the board. It is composed of two series of 
wheels and of a revolving dial. The first series consists of 
thirty-two toothed wheels of different diameter resting on a 
common shaft movable lengthwise, upwards, and downwards. 
Each wheel, the number of teeth of which has been calculated 
beforehand, corresponds to a certain number of the metronome. 
Maélzel, No. 60, which gives one vibration to a second having been 
taken as a unit. The wheel corresponding to the number chosen 
by the performer is then used by the copyist, and placed accord- 
ingly on the notched brass rule running alongside the board. 
The shaft of the fusee, besides the thirty-two wheels mentioned, 
is provided on its left end with a driving wheel setting in motion 
a second series of three wheels resting on a common axis. These 
three wheels of calculated diameter, and also movable lengthwise, 
upwards, and downwards, are used in the copy for indicating the 
beat or time in which the composition has been played, whether 
in 2/4, 3/4, or 4/4. At the further end of this axis is a revolving 
dial fitted with a proper hand, showing in numbers the value 
of notes from the semibreve and fractions down to the double 
demisemiquaver, and of rests from the pause and its fractions 
down to the sixteenth of the crotchet rest. The dial makes one 
complete revolution for twice the beat or time in which the com- 
position has been played, whether in 2/4, 3/4, or 4/4. The 
annexed engravings are reproduced from photographs of the 
instrument itself. The apparatus described has been, as we have 
said, invented by Mr. A. P. Hodgson, and constructed by the 
firm Ch. de Rohden, of Paris. It is patented in every country. 

Theoretical Description of the Working of the Apparatus. 
Theory of Values and Rests.—The units adopted in music are 
the semibreve for notes and the pause for rests. They are 
each represented by four vibrations of the pendulum. The 
working of the instrument is based upon this simple mechanical 
law, that “spaces covered are proportionate to the time in which 
they are covered.” If for a certain tune ¢ the space traversed 
by the cylinder is s, and if we call n the number of vibrations of 


the pendulum, we should have the proportion ‘ = <, Let ve 
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now suppose ¢ equal to four vibrations of the pendulum, and the 
cylinder set in motion, calling s the space covered during that 
time, it will then be equivalent to the semibreve or its fractions 
according to the value of t. What is said for the semibreve and 
its fractions may be applied to the pause and its fractions, with 
this difference, that the musical stroke on the cylinder will be 
replaced by proportionate empty spaces or intervals. Thus it 
will be seen that the double demisemiquaver and the double 
demisemiquaver rest, being the sixty-fourth part of the semibreve 
or pause, the space covered on the cylinder will be represented in 


both cases by ai equivalent to a . Then for one certain posi- 


tion of the weight of the pendulum the copy of values, of notes, 
and rests can be easily made. But as everyone knows, the semi- 
breve and pause may change indefinitely, according to the varia- 
tions of the unity of movement ; that is to say, according to the 
position of the weight of the pendulum. Let us take, for 
example, the weight distant from the axis of suspension of the 


pendulum equal to : , the space or s covered by the cylinder 
m 
during the time will be 5 that is to say, that s, orthe unit of 
m 


space representing the semibreve, varies proportionately with 
every value of m. To obviate this difficulty one out of two 
contrivances might have been resorted to. The first one would 
have been to provide the motive power of the apparatus with a 
movable fusee, that is to say, with a set of toothed wheels of dif- 
ferent diameters acting separately and at will upon the wheel or 

inion of the printing cylinder, so that the space covered should 
laws been always the same ors would be invariable, whatever might 
have been the value of m. The second contrivance, whick is the 
one adopted in the instrument as being less difficult of execution 
and more practical, has been to do away entirely with the fusee 
in the motive power, and to have it shifted to the noting 
apparatus, rendering at the same time s variable for every 
position of the weight of the pendulum or every value of m. In 
the first instance the speed of the cylinder was variable according 
to the piece performed to have s invariable, in the second one 
the speed of the cylinder remains invariable to have s variable. 
For m equal to 1, 2, 3, 4, &c., the copyist has only to choose the 
proper wheel of the fusee corresponding to the movement of the 
piece performed, as indicated on the apparatus itself, and so on 


for every value of a . Thenumber 60 of Maélzel’s metronome 


giving one vibration to a second ; this number multiplied by 
four, with the position of the weight of the pendulum corre- | 
sponding to m = 1, has been taken as a unit of movement equi- | 
valent to the semibreve or pause, and is the basis of the 
instrument. 

Theory of Intonations.—In order to simplify the noting appa- 
ratus for intonations, the pianograph does not admit more than 
thirty modes, twenty-eight being diatonics and two chromatics, 
that is to say, that any natural mode—major or minor—for each 
tonic may be altered by taking the same tonic less a semitone, 
and not plus a semitone. Let us take, for instance,d. The 
instrument will show d natural, major or minor, and d flat—d less 
a semitone—major or minor. It sets aside d plus the semitone, 
or dsharp, as uselessly complicating the noting process. Besides, 
it follows in this respect the rules of ordinary musical notation— 
dsharp major or dsharp, esharp, fdouble sharp, g sharp, 
asharp, b sharp, c double sharp, d sharp, gives two double sharps 
fandc. It is therefore much more simple to have d sharp major 
suppressed altogether and to take inits stead eflat, or ¢ flat f gaflat, 
bflat, cdeflat. This latter mode, though different theoretically, 
is not so practically, as one can easily see by comparing the two 
e flat, as any other note in the pianograph, is considered as e 
natural less one semitone, and e sharp is e natural plus one semi- 
tone. As scales proceed by tones and semitones in the follow- 
ing order for major keys 2.4.3.4, and for minor keys 
1.4.24.2, and besides, the distance between every axis 
of each note on the . being invariable, it has 
been possible to contrive the noting apparatus accordingly, 
so that the instrument should indicate :—First, the key in whi 
the piece has been played with the necessary sharps and flats on 
the staves ; secondly, the natural notes; thirdly, the accidental 
notes ; the whole of the system being based on the tonic or final 
note shown on the printed paper or matrix. The pianograph 
establishes no difference of sounds as given by the vibration of a 
sonorous string between a diminished chord or an increased one— 
that is to say, that a major third when diminished giving e flat 
and the second major increased giving d sharp, there is no differ- 
ence in the priuting process between e¢ flat and d sharp; and 
further, any accidental notes, sharp or flat, are shown by the instru- 
ment as sharp if the piece performed is in a sharp or natural key, 
and as flat if the piece has been played in a flat key, whether the 
chord is an ascending or an inverted one. Let us take, for 
instance, a piece played in ¢ natural with an accidental chord | 
d, f sharp, a, the inversion of which is d, a, f sharp, in both cases 
we shall have f sharp instead of g flat given by the instrument ; | 


KEYBOARD DOWN—SHOWING NOTING APPARATUS AND MOTIVE POWER. 


the sound being the same on the pianoforte, the composer is after- 
wards at liberty, if he thinks proper, to alter the sign in the copy 
according to the laws of harmony, though practically there is actu- 
ally no difference. The same can be said of any upward or down- 
ward scale, either diatonic or chromatic. This general rule can thus 
be set down :—That in the pianograph for every mode or key 
indicated as sharp or natural on the staves, any accidental notes 
or chord in the course of the piece performed will be shown as 
sharp, and for every mode or key indicated as flat on the staves 
any accidental note or chord will be shown as flat. 

With this apparatus the composer has only to play what he 
pleases. The printed paper produced will enable any clerk to 
— the composition in the shape of ordinary written music 
sheets. 


METROPOLITAN SEWAGE.—The Royal Commission on Metro- 
politan Sewage Discharge met on Tuesday at 20, Great George- 
street. Present :—Lord Bramwell in the chair, Sir John le, 
Professor A. W. Williamson, Dr. de Chaumont, Dr. Stevenson, 
Mr. James Abernethy, and Dr. W. Pole, secretary. 


LEEDS FrrE BricApE.—The Leeds Fire Brigade, without assist- 
ance from the makers, have recently tested one of Shand, Maso: 
and Co.’s improved No. 4 equilibrium steam fire-engines, suppli 
to the Corporation in April, 1882, with the following result :—At 
10.25 a.m. on the 30th ult. Superintendent Baker received a tele- 
gram from the chief clerk’s office, ‘‘ Fire at the Town Hall.” The 
tender was at once despatched, and the new steamer followed, both 
being accompanied by a number of fireman. On arrival at the 
Town Hall, the Mayor, Alderman Addyman—chairman of the 
Fire Brigade Committee—the members of the Watch Committee, 
and the chief constable, Mr. A. B. Nott-Bower, were waiting its 
arrival. The engine arrived at the Town Hall in 2 min. 20sec. 
after receiving the order to turn out, and it was got to work from 
the fountain with the view of ascertaining the height the steamer 
could throw the water. Steam was got up in 8 minutes, and 
in 9 minutes water was thrown through a lin. jet 40ft. or S0ft. 
above the spire of the Town Hall from the parapet under the 
clock. Subsequently a 1Zin. jet was worked from the ground in 
front of the Town Hall, and water was sent on to the dome above 


' the clock, which is 225ft. from the ground. Four jin. jets were 


then brought into action, and water was thrown above the clock 
face. In each of the above trials the steamer worked with the 
greatest steadiness and regularity, ample steam being maintained 
throughout. The committee expressed themselves highly satisfied 
with the performance of the st A ber of bystanders 


the pr ings, 
never thrown to such @ height in Leeds before. 


and frequently remarked that water was 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
GREATER firmness than is mostly usual a week after the iron- 
masters’ quarterly meetings characterised the business to-day— 
Thursday—in Birmingham, and yesterday in Wolverhampton. 

Colonial requirements are very considerable. The iron is needed 
for using up by the colonists and also for employment in this 
country in engineering constructions, and in less important com- 
modities required in India, in Canada, andin South Africa. Anti- 
podean requirements, however, are less active. The general home 
demand steadily improves. The agricultural engineers are amongst 
the best buyers. 

A good miscellaneous demand is experienced for small rounds 
and squares ; angles are sought for, but plates, narrow and broad, 
remain comparatively quiet ; yet a few small lots of best plates 
have recently come out. Sheets of nearly all qualities may still 
be sold ; but the make is so considerable that it is impossible to 
get “" prices which would at one time have attended a like de- 
mand. 

The United States, as well as the Dominion, are taking finished 
iron in growing quantities, yet not in the quantities but lately 
deemed certain if the strike of American ironworkers should be as 
protracted as it has proved. High-class horseshoe iron is going out, 
and there is a better inquiry for baling strip and petroleum hoops. 
By the makers baling strip orders are in greater favour than orders 
for hoops for the oil barrels. A few lots of the latter would be 
booked at £7 15s. to £8, delivery in Liverpool. Yet there are firms 
who were yesterday in Wolverhampton asking from £7 10s. to 
£7 15s. for baling strip delivered in the same port. Gas tubing is 
being here and there inquired for. It could have been got to-day 
at from £5 17s. 6d. to £6 upwards. 

B.B.H. and similar bars were very strong at £7 10s., and nothing 
under £8 2s. 6d. was quoted for Round Oak bars. Medium bars 
were £7 down to £6 15s., and common bars ranged from the latter 
figure down to £6 7s. 6d. for a favourable specification. 

Probably no finished ironmaking concern in the district approach- 
ing the grade of the ‘‘ marked” bar houses is more active at the 
present time than Messrs. Noah Hingley and Sons, of Netherton, 
near Dudley. For bars in particular they are experiencing a large 
demand, and the Australian orders are especially satisfactory. 
This activity has necessitated an extension of their producing 
capability, and they have laid out a new works at Old Hill, near 
Dudley. The premises are contiguous to the firm’s blast furnace 
plant and collieries, and this week the forge has been started. A 
— of the new plant has been built and put into working order 

y Messrs. T. and J. Badger, Dudley. 

Sheets are, as before, the‘busiest in request. More firms than a 
week ago decline now to quote to immediate buyers. Now that 
the galvanizers are asking a rise of 10s. per ton, there are scarcely 
any quotations for singles alone which run below £8 10s. The 

rice does not secure business in other than e tional inst : 
or doubles are still to be had, where there is a favourable specifi- 
cation, at £9 upwards, and latens are procurable at £10 10s. 
without much difficulty. For high-class singles £9 is confidently 
demanded. Stamping sheets of the “Severn” brand are £12 for 
singles, £13 10s. for doubles, and £15 for trebles. For the 
“*Baldwin-Wilden ” brand of ‘‘one B” quality the quotations as 
to singles, doubles, and trebles, are £13, £14 10s., and £16 
respectively. 

Pig iron is in ample supply. Recent purchases have been in 
excess of requirements in some cases, so that certain Derbyshire 
firms are being requested to reduce deliveries ; and one loca] firm 
is making preparations to damp down a furnace. While from 
£3 7s. 6d. to £3 10s. is being quoted by some all-mine firms, others 
there are who still accept £3 5s. A few foundry qualities are 
securing a rise of from 1s. 3d. to 2s. 6d. per ton for prompt 
deliveries. Hematites are stronger upon the week. The Tredegar 
brand a quoted up 2s. 6d. per ton, making ruling quotations 
£3 7s. 6d. 

Coal is plentiful, with just a shade of hardening tendency. 

The demand for springs and axles for coach and wagon building 
is very brisk. The orders of most value, however, are those from 
abroad. Australia, South Africa, and India are large buyers, 
though at the moment the Indian demand is checked by the 
Eastern complications, merchants refusing to give out the orders 
they hold. All the principal manufacturers are busy, and prices, 
though low, are firm. 

The necessities of the Army and Navy Departments, in the matter 
of stores for the troops, continue to make hardware manufacturers 
who are in the habit of supplying Government needs unusually 
busy. New orders for cooking utensils, stoves, and other wares are 
to hand. One of the most urgent of these contracts is for a large 
quantity of horse and mule shoes. 

The secretary of the Birmingham Chamber of Commerce makes 
known that a treaty has been ratified between England and 
ai placing this country upon the “‘ most favoured nation ” 
ooting. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The iron market here continues very firm, with 
only a moderate business doing, but although buyers seem to be 
holding back from the recent advance in prices which represents 
about 3s. per ton upon some of the district brands of pig iron 
coming into this market, makers show no anxiety to press sales, 
and even where good orders might be secured by slight concessions 
there is no disposition to give way. 

Lancashire makers of pig iron who have made little or no altera- 
tion in their prices during the recent upward movement of the 
market are now showing a tendency to stiffen. During the week 
they have been booking more freely at their old rates of 45s. to 46s. 
less 24 for forge and foundry qualities delivered equal to Man- 
chester, and they are now quoting 45s. 6d. to 46s. as their minimum 
figures, with orders coming in on the basis of this slight advance. 

District brands of pig iron, such as Lincolnshire and Derbyshire, 
are without alteration. Buyers are unable to place orders under 
47s. 4d. per ton less 24 delivered here, but this figure is being taken, 
although sellers in some cases are asking 48s. 6d. to 49s. less 24, 
but the business being done is not large. Middlesbrough iron con- 
tinues altogether out of this market except for odd special lots, 
and north country makers do not seem at all anxious to press sales 
in this district, where at one time a large business was done. 

In the finished iron trade a fair business continues to be done, 
and makers generally seem to be tolerably well supplied with 
orders. Prices are steady at £6 7s. 6d. to £6 10s. for bars, £6 10s. 
to £6 15s. for hoops, and £8 5s. to £8 10s. for sheets. 

With regard to the engineering branches of trade, prospects do 
not seem to be quite so good as they were. From well-informed 
quarters and from my own personal inquiries I hear that new 
inquiries have fallen off considerably during the last week or two, 
and the explanation generally put forward is that the unsettled 
feeling produced by the state of affairs in Egypt seems to have 
given a check to the commencement of new work. For the present, 
engineering works in this district are not materially affected by 
the cessation of inquiries, as they have mostly sufficient orders in 
hand to keep them going for some time to come. Locomotive 
builders and tool makers especially are busy, and in many cases are 
working overtime. Machinists are also fairly well off for orders, 


although these are chiefly on foreign account, and largely for India, 
and the general engineering trades are also fairly busy. Railway 
carriage and wagon builders have plenty of work in hand, both on 
home accounts and for export. As regards employment, the 
reports issued by the various branches of the Amalgamated Society 
of Engineers continue satisfactory. From all the important 
Lancashire centres trade is returned as good, and in the Manchester 


and Salford district the number of men actually out of employment 
is less than 2 per cent. of the entire membership of the Society. 
Men for locomotive works and tool shops continue scarce, but 
there is not quite the same pressure for pattern makers, and this 
fact tends to bear out the reports I hear elsewhere of the slackening 
off in the quantity of new work given out. 

I have previously noticed the demand which has of late arisen 
for special classes of machinery in connection with the develop- 
ment of electric lighting, and recently there has been a considerable 
inquiry for the small class of motors to work in connection with 
accumulator batteries. The hot-air type of engine has apparently 
been considered a suitable kind of motor, and there have been 
many inquiries as to its adaptability ; but as yet nothing has been 
done in the direction of applying this engine to the accumulators. 
In fact, so far as I can learn, notwithstanding the great deal of 
talk of working from accumulators, there is at present no reliable 
basis upon which the necessary calculations could be made, either 
for constructing or working small evgines, either of the hot-air or 
any other type, in connection with accumulator batteries for elec- 
tric lighting. 

As another local railway item, I may mention that the Lanca- 
shire and Yorkshire Railway Company has decided to proceed 
with a complete re-arrangement of the Blackburn Station, which 
has in great measure been rendered necessary by the recent 
disastrous accident. 

The condition of the coal trade is without material change. 
Business continues very quiet, with supplies plentiful and collieries, 
with very few exceptions, on short time. Trade is, however, not 
really more depressed than might be expected with the season of 
the year, and although there is still a good deal of low selling to 
secure orders, colliery proprietors as a rule seem to have made up 
their minds that prices have got to their lowest point, and in view 
of the unsettled state of the wages question caused by the strike in 
the St. Helen’s district, they are in many cases disinclined to sell 
forward at present rates. At the pit’s mouth prices remain about 
as under: Best coal, 8s. to 8s. 6d.; seconds, 6s. to 7s.; common 
round coal, 4s. 9d. to 5s. 6d.; burgy, 3s. 9d. to 4s. 6d.; and slack, 
3s. to 3s. 9d. per ton, according to quality. 

Here and there a little more activity is reported in the shipping 
trade, but generally this branch of business continues very unsatis- 
factory, and a scarcity of vessels is still complained of. For 
delivery either at the High Level, Liverpool, or at the Garston 
Docks, Lancashire steam coal can be bought at 6s. 6d. to 7s., and 
good seconds house coal at 8s. 3d. to 8s. 6d. per ton, 

For made cokes there is a good demand, and prices at the ovens 
are firm, at 9s, for common up to 11s. and 12s, per ton for the best 
qualities. 

There are now something like 4000 men out on strike in the St. 
Helen’s district against a reduction of 10 per cent. in wages which 
Messrs. Richard Evans and Co. attempted to enforce at two of 
their collieries. Reports have been current as to the probability of 
a compromise ; but both sides seem very determined, and as the 
men on strike are receiving support from other districts, a pro- 
tracted struggle is more than probable. 

Barrow.—Prices for hematite pig iron are practically unchanged, 
but the market is much firmer in tone, and a large amount of 
business has been transacted during the week. I am able to state 
that some very fair orders for pig iron have been secured, and there 
is every likelihood, of a still further business on an extensive scale 
during the next few days. All round the demand is well main- 
tained, and prices are likely to advance again very shortly. Extra 
furnaces are being blown in throughout the district, and the out- 
put of metal, which is very heavy at the present time, will shortly 
be considerably augmented. No. 1 Bessemer quoted at 57s. 6d. 
per ton net; No. 2, 56s. 6d.; No. 3 forge, 55s. 6d., f.o.b. west 
coast ports, three months’ deliveries ; mixed samples are quoted at 
54s. 6d. The export of metal to the Continent and America is 
very large, and will continue on the same extensive scale till the 
close of the shipping season. Stocks are being worked off, owing 
tothe heavy demand for iron, which is in excess of the output. 
The demand for steel rails is animated, and fair orders are being 
secured, the price being £5 15s. per ton. The mills are very busy, 
and the amount of orders which are held by makers will keep the 
mills fully employed for some time to come. Iron ore in good 
request at unchanged prices. Raisers are finding some difficulty in 
meeting demands in some cases. Iron shipbuilders have not 
secured any new orders, and some of the departments are not very 
actively employed. Engineers, boilermakers, ironfounders, and 
others steadily employed. Coal and coke firm and in good demand. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE reports from the seaside watering-places and other pleasure 
resorts are exceedingly favourable as to weather, and these are 
usually followed by an exodus of townspeople to the seaside, 
followed by orders from lodging-house keepers, hotel keepers, and 
general merchants for hardware, cutlery, and plated goods. 
Visitors, however, are said to be fewer in number than last year. 
At Scarborough alone, where the season began last Saturday, there 
are said to be 1000 fewer than at the corresponding period of last 
year. The comparatively empty apartments and hotels cause 
orders to be limited, and I am told that the seaside and watering- 
place requirements generally this year are lighter even than last 
season, which was one of the lightest seasons on record, 

From the different districts the harvest prospects are favourable. 
In spite of rain in some parts, the hay on the whole has been well 
got, and the outlook both for cereals and grain is generally very 

romising. On another good harvest the trade of the country 
erm depends. Makers of agricultural machines who attend 
the various shows tell us that orders are coming in more freely, 
and that they find farmers more hopeful than at any time since 
1878. Firms engaged in the production of implements of hus- 
bandry and machines of all kinds, as well as others in gardening 
tools, have been well employed during the whole season, and in 
several instances are working overtime. The demand, though 
largely for foreign parts, is also caused in a great measure by 
farmers at home and others renewing their plant. 

There has been very little change during the week in the leading 
staple trades. The Egyptian difficulty has again caused _consider- 
able uncertainty as to the ivory sales at London and Liverpool. 
Supplies are bound to be less, owing to the absence of the qualities 
which usually come by Alexandria and the Suez Canal. The 
general business with the East will also be temporarily disturbed, 
but affairs have been so severely strained in Egypt for a long time 
that a feeling of relief is now felt at our Government by its 
vigorous action being committed to a strong policy with or without 
France or any other country. It is felt that any change was 
preferable to the chronic crisis which has so seriously unsettled 
business, and our merchants and manufacturers anticipate that 
after order has been restored, and the Khedive firmly re-established 
in authority, there will be a revival of some consequence in 
Egyptian and kindred trading. 

Colliery firms continue to complain of the prices they get for fuel, 
and every week arrangements are made—by individual action, not 
by united organisations—for the reduction of the output. All that 
can be done in this way, however, is but as a drop in the bucket, 
the number of new collieries opened during the inflated years 
having been so greatly in excess of any increased demand for the 
commodity. The miners’ agents are endeavouring to persuade the 
men into rejoining the Yorkshire and other Unions, telling the 
miners that low wages and partial employment are mainly due to 
the employers having neglected to restrict the output in time, and 
refusing to combine to compel the consumer to pay more money for 
his coal. The miners do not accept this kind of teaching as readily 
as they once did, and the agents have rather an uphill time of it. 

Meanwhile the masters have a hard time of it to earn more than 
the cost of working their pits. In many cases this is not done, and 
the employers, tired at last of working at a loss, have arranged to 
set down their collieries till more favourable times comes round. 


Winter stocking by metropolitan and other consumers commences 
at the end of this month and during August, and this will give a 
slight fillip to the trade in house coal. ‘There has been no reply 
received as yet by the coalowners of South and West Yorkshire 
from the railway companies in reply to their request for a revision 
of railway rates to London, 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

AN upward movement has at last taken place in the Cleveland 
pig iron market. On Tuesday last the ironmasters met as usual 
before ‘Change. They decided not to raise officially their minimum 

rice of 43s. Gd., f.o.b., for No, 3 quality, prompt delivery, but 

elieving the ‘* bears ” were now virtually v ished, an ticing 
the firmness of the Glasgow market, they came to a verbal under- 
standing to try for another 6d. per ton. The event proved they 
were not wrong in their judgment, for the higher figure was easily 
maintained, and several large transactions took place at it. These 
were mainly with consumers direct. The heavy failure of last 
week—noticed at — below—had a strengthening effect rather 
than otherwise ; for who have purchased of the defaulting firm 
must now, of necessity, supply their requirements from elsewhere 
at the prices of the day, ‘The difference in value between Scotch 
and Cleveland pig iron is also steadily increasing. After having 
been only 4s. per ton, it has increased to 7s, per ton. At the 
former difference Cleveland iron was actually dearer in Glasgow 
than native iron, and therefore shipments thither naturally 
diminished. At the present difference the two qualities are about 
equally costly to Scotch consumers; and should it increase, as 
appears likely, then a renewal of this important traffic may be 
expected to ensue. 

Varrants cannot now be purchased under 44s. 6d. per ton, or 6d. 
more than makers’ iron, as holders take a sanguine view of the 
immediate future. Connall’s stocks have diminished during the 
week by a further 496 tons, leaving in the stores 120,412 tons. 

The foundry trade is still very quiet, most of the founders being 
short of orders. 

In the finished iron trade prices remain firm at previous figures, 
Plates are still £6 15s. to roa in trucks Middlesbrough ; and bars 
and angles £6 2s. 6d. to £6 7s, 6d. less 24 per cent. discount. It is 
not unlikely that manufactured iron will rise in value shortly, 
partly on account of the rise in wages which will take place in 
August, under Sir J. W. Pease’s award, and partly because of a 
probable increase in the demand for shipbuilding iron in the 
autumn. The reason for the latter expectation is to be found in 
the certainty that the British harvest will prove a poor one this 
year, and that the American will prove an abundant one. This 
means heavy imports, demand for grain ships, higher freights, and 
a general impulse given to shipbuilding and shipbuilding materials, 

The suspension of Mr, C. E. Muller, iron merchant, of Middles- 
brough, and sole ostensible proprietor of the Erimus Steelworks at 
South Stockton, was announced on the 12th inst. Mr. Muller is 
one of the most popular and r ted men ted with the 
northern iron trade, and the deepest sympathy is felt for him. 
The amount of his liabilities is put at £200,000, and of his assets 
available for unsecured creditors at £3000, but these figures must 
only be taken as conjectural in the absence as yet of any carefully 

repared statement of Mr. Muller, when he first settled 
in the Cleveland district—a great many years since—was upon the 
staff of Messrs. Bolckow and Vaughan. He then set up in business 
on his own account as iron merchant, and about the year 1872 was 
reputed to be a man of considerable means, About that time, 
when a sanguine spurt of enterprise was dominant in Cleveland, he 
invested largely in the new Erimus Iron Company, established to 
work out the Danks process, and became chairman thereof. 
When, after a brief and unfortunate career, the company 
was wound up, Mr. Muller, as mortgagee as well as share- 
holder, took the works into his own hands and kept them 
idle for several years. Early last year the steel rail trade 
seemed to be highly remunerative, and he determined to have 
the plant so altered and extended as to make it fit for carry- 
ing on the acid Bessemer process. The engineering arrangements 
were made under the supervision of Mr. 8. Godfrey, engineer to 
Messrs. Bolckow, Vaughan, and Co., Limited, and are said to have 
been very complete as far as they went. Owing, however, to the 
rolling mills having been originally intended for iron only, they 
were found too light for heavy steel rails, and so only those of a 
comparatively light section could be rolled. This was mani- 
festly always a disadvantage. Even in rolling light rails break- 
downs were unduly frequent from the same cause. But had the 
price of steel rails kept up, it is possible Mr. Muller and the Erimus 
Company might have been carrying on, and in good credit, to this 
day. On the contrary, the value of steel has lately fallen away to 
an almost unprecedentedly low level, and those who are now 
preparing to go into fresh undertakings may make up their minds 
to lose a good deal of money before they make any. The 
fact that Messrs. Bolckow, Vaughan and Co.’s engineer was 
nego to design works for an coe competing firm, whilst 

e was still in their service, has been frequently noticed. The 
conclusion generally arrived at was that the two firms were not 
really in competition, or such permission would scarcely have been 
given. It is believed by many that the larger firm was in some 
way interested in the smaller, and that there was an understand- 
ing as toa selection and division of orders, so as not to compete. 
This belief, whether correct or not, no doubt tended to help the 
credit of the Erimus Steel Company very much latterly. What 
the facts really are,will no doubt come out at the official creditors’ 
meeting. The Erimus Steelworks, although re-constructed with 
a view to the eventual adoption of the basic process, should it 
stand the test of time, never really got so far as‘to take it up 
seriously. It is thought by many that the works, now that they 
have stopped, will not be re-started until they are so altered as to 
be able to manufacture steel of Cleveland instead of hematite pig 
iron. 

The annual report of the Skerne Ironworks Company, of Dar- 
lington, has been published. Though better than the last, it is not 
a very encouraging one. The gross profit realised is slightly over 
£3000, or about 1 per cent. on the turnover. No dividend can be 
declared, as, after paying interest to the preference shareholders, 
the remainder must be devoted, as far as it will go, towards wiping 
out the heavy loss of the year before. The directors insist strongly 
on the need for more capital. They ask for £12,500 as additional 
floating capital, and a similar amount to enable them to put down 
new steel-making plant, which they say would turn out 200 tons 
per week of steel plates. They think the latter are now in suffi- 
cient demand to warrant this. Mr. Theodore Fry, M.P., retires 
from the chairmanship, as he cannot afford any longer to give the 
necessary time to direct the affairs of the company. 

By mutual consent Mr. Charles M. Newcomen retired on the 
30th ult. from the firm of Fox, Head, and Co., iron manufacturers, 
of Middlesbrough. The concern will, in future, be carried on 
under the same style by the remaining partners, Messrs. Theodore 
Fox and Jeremiah Head. Mr. Newcomen has been a partner in the 
firm since its com t, ninet years ago, but has never 
taken any active part in the management. ; 

By mutual consent the firm of Ianson, Armstrong, and Co., iron 
merchants, of Middlesbrough, has been dissolved. This firm has 
for some years done a considerable business in manufactured, as 
well as pig iron, and were well known, especially in the Midland 
and North-Western Counties, Mr. J. M. Armstrong will receive 
assets and pay liabilities. 

A new company, called the ‘‘Criterion Steel Company,” has 
been established in Middlesbrough by Messrs. J. B. Jenkins and A. 
8. Jones, for the purpose of making tool steel of the highest 
quality. It is stated that the process isa new one, and that the 
quality of the product is equal to Mushet’s steel, and will be 
offered at three-fourths the price thereof. Time will prove 
whether facts and professions are in accord; meanwhile every 
encouragement should be given to a new industry. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE t of busi in the fact 
departments of the iron trade has been small this 
week, in consequence of the annual summer holi- 
days, most of the works in = ow and the sur- 
rounding towns being idle. home trade con- 
tinues active. The stocks in uae stores are 
some 400 tons smaller than they were a week ago. 

The warrant market was closed from Thursday 
till Tuesday, owing to the holidays, Atthe close 
warrants were 50s, 2d, cash, and 50s. 4d. one 
month, The market reopened on Tuesday fore- 
noon very strongly, and there was an extensive 
business done at 50s. 4d. to 50s. 11d. cash, and 
50s. 74d. to 51s. 14d. one month. The tone 
was easier in the afternoon, with business 
from 50s. 11d. to 50s. 84d. cash, and 51s. 14d. 
to 50s. 10}d. one month. There is now a much 
greater tendency to speculation in the market. 
A great desire was shown on pone | to purchase 
warrants. Business was done on Wednesday at 
50s. 9d, to 51s. cash, and 51s. 14d. one month. 
To-day—Thursday—a good business was done 
between 50s. 94d. and 51s. cash, and 51s, 2d, one 
month, 

There has been an exceedingly ged demand 
for makers’ iron, and although the prices are 
somewhat irregular, a marked advance has taken 
place, the quotations now being as follows :— 
o.b, at Glasgow, per ton, No. 1, 
62s.; No. 3, 56s.; Coltness, 66s. and 56s. 6d.; 
Langloan, 64s. and 56s.; Summerlee, 61s. and 
54s.; Calder, 60s. and 58s. 6d.; Carnbroe, 55s. 
and "52s. Monkland, 52s. and 50s, 6d. ; Quarter, 
52s, and 50s. 6d.; Govan, at Broomielaw, 52s, 
and 50s. 6d.; Shotts, at Leith, 63s. and 56s.; 
Carron, at Grangemouth, 52s. —specially selected, 
hs,—and 51s.; ; Kenneil, at Bo'ness, 51s, 6d. and 
50s, 6d.; Glengarnock, at Ardrossan, 55s. and 
52s.3 Eglinton, 52s. 6d. and 51s,; Dalmellington, 

52s, 6d. and Sis, 6d. 

Large exports of manufactured iron have taken 
place with the past week from the Clyde, includ- 
ing £25,700 of machinery ; £6700 sewing ma- 
chines; £53,000 worth of other manufactured 
articles, exclusive of £15,000 worth of steel 
manufactures for Canada and the United States. 
An order for 3600 tons of cast iron pipes and 
fittings for the waterworks at Brisbane, Queens- 
land, has just been secured by Messrs. D. G. 
Stewart and Co. ., of Glasgow, the price being 
somewhat under £8 per ton delivered in Queens- 
land. 

The coal trade is, of course, quiet, on account 
of the holidays, but there is abundance of orders 
to be implemented at their close. 

The miners of Motherwell district have held a 
meeting, a at which they resolved to form a local 

an int an agent, and that the 
funds of the association should be devoted only 
for local p' and kept separate from those 
of the Natlonal Association. It was asserted 
that over-production was entailing the greatest 
evils upon the miner and his employer, and that 
until some system was adopted to counteract it, 
the position of the miner pe not be improved. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE of the Bute Dock Bill is being 
watched with tl with the greatest interest, and up to the 
date of my letter the unbiassed opinion is that 
the promoters have the best of it. The local 
support has been strengthened considerably by 
the action of the opposition, which would favour 
the injury of Cardiff as a port, rather than give in 
its adherence to the Bill. 

The coal trade has been very buoyant during 
the past week, the proceedings in Egypt having 

iven a decided impetus, especially amongst the 
avoured coalowners who have old and important 
connections with that part of the world, 

I am glad to hear that there is a he aes of an 
pe roved output in Harris’s Deep Navigation 

Colliery. Timbers have been found quite useless 
at the extreme depth of this pit, and arching by 
masonry is now being carried out, so that in a 
little time the manager hopes to bring up the out- 

ut to what it should be—1000 tons per diem. 
uality of the coal is such that there is a 
for it. 

I throw out a query to the mining engineers of 
Glamorgan :—Where is the centre of the 
Glamorgan Coal Basin? The old notion has been 
that it is tolerably close to the Aberdare Junction 
Railway station, but an authority who has made 
close and repeated trials during the sinking of the 
deepest pit in Glamorgan, namely, Harris’s Deep 
Navigation, maintains that it is a mile or more to 
the east, and close to the village of Nelson. The 
matter is one that should be decided. 

The iron and steel trades are brisk and prices 
firm, although the anti-Irish feeling threatens to 
make the duties of managers of ironworks more 
difficult. At Tredegar work has been ‘seriously 
interfered with, and in Dowlais and also at Car- 
diff there have been fears of similar risings. 
Fortunately the action of the authorities has 
been prompt. At Dowlais on Saturday last the 
police force was doubled, and groups were not 
allowed to gather in the street. 

The tin-plate trade is not quite so brisk. By the 
failure of a he house, I hear that a Swansea 
firm has lost £3000. The times are not good 
enough for these losses to be endured without 
leading to concentration of business and limiting 
lution passed at the Bi 

e resolution at the Birmingham quar- 
to lift prices 1s, per will, 

ear, be inoperative here, the tendency an Be 
the last few days having been to decline. 

The Gorseinon Tin-plate Works in liquidation 
are to be dispersed by auction next week, The 
works are — new, and on the line of the 
London and North-Western. 


TuE Geneva correspondent of the Daily News 
telegraphs that the St. Gothard Railway bids fair 
to prove a financial success. The receipts in 
June were 600,000f. They are e ted to reach 
this month a total of 750,000f. e States in- 
terested have now paid the full umeaia of their 
subsidies. The finalinstalment of 6,000,000f. was 
paid by Italy a few days ago. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble a 


17th July, 1882. 
8377. VeLocipepes, T. Smallwood and E. W. Cooper, 
Coventry. 

8378. Raisinc and Sreerina, H. Meinecke, Breslau. 
3379. Sewuxc Macuines, J. Forbes, New York, 

$380. Havuina, W. Ayrton and J. Perry, ee: 
3381, Exrractine Ssutries, W. H. Beck. 

ae 


both to themseives and to the Patent-office oficials, by 
giving the number of the wage of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
rinding the numbers of the Specification, 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 

11th July, 1882. 

$274. Drivine Gear, J. H. Johnson.—(G. Strong, U.S.) 

$275. ConpiensinG Enornes, A. Robertson, West Ham. 

$276. Musica. InsTRUMENTS, B. Mills.—(C. Conn, U.S.) 

$277. Stoppinc Ruyaway Horses, B. J. B. Mills.—(J. 
Goudet and G. Durozad, Lyons 

$278. BurnisHinec Macuines, H. J, Haddan.—(C. J. 
Blakeley, Wisconsin, U.S 

$279. E.ecrric Lamps, J. 8. Beeman, London. 

3280. Taps and Vatves, A. Wightman, Sheffield. 

8281. ELecrrica, ConpucrTors, F, Jacob, London. 

$282. Fastenino Lips, &., J. Ingleby.—(Berlin-Anhal- 
tische Maschinenbau-Actien-Gesellschaft and G. Liegel, 
Stra/sund.) 

3283. CLeaninc Wueat, 8. Pitt.—(C. Gratiot, U.S) 

$284. Fisu-pLates, W. R. Lake.—(J/. Goodridye, U.S.) 

3285. InpicatiInc Lenotu of J. Darling, Glas- 
gow, and J.. Darling, Shotts, 

8286. Preventinec Corrosion, A. Bennet, Todholes. 

$287. AUTOMATIC APPARATUS, W. Cheyne, Briton Ferry. 

3288. Bratpino Macuings, W. R. Lake.—(¥. Veerkamp, 
C. Leopold, and W. Darker, Philadelphia.) 

$289, Harness, R. and B. Garrington. Darlaston. 

3290, CLEANING PLants, J. Jebb.—(D. Burr, U.S.) 

8291. Musica Instruments, G. Downing.—(M. Gally, 
New York.) 

3292. Fire-soxes, W. R. Lake.—(R. Walker, U.S.) 

8293. Cioaretres, W. Lake.—(C. and W. Emery, U.S.) 

3294. Speen, A. Boult.—(X. Brown, Paris. ) 

$295. Distriputine Ink, W. Lake.—(A. Doane, U.S 

8296. SECONDARY BATrerigs, A. M. Clark.—-(@. Planté, 


Paris.) 
12th July, 1882. 
3297. Breecn-Loapinc Guns, A. N. Gavard and H. 
Millon, Paris. 


$298. OLEriant Gas, A, Fy 

3209, Secvurinc Goes, H. 1 arvey, 

$300. Hoist, B. W illiams, 

8301. Preventine Corrosion, T. 8. Webb, London. 

3302. RoLLeR MILLs, T. Bouwens & T. Voss, London. 

3303. SeconparRyY Batteries, F. W. Durham, New 
Barnet, and P. Ward, Fulham. 

3804. CrrcuLatine Water, J. P. Halket, Londan. 

8305. Ammonia, J. Rickman & J. Thompson, London. 

3806. Scrapers, A. Lowcock, Shrewsbury, and J. 
Taylor, Salford. 

$307. Rorary Enoixes and Pumps, P. Goldschmidt, 
G. Hahlo, and A. Heussy, Manchester. 

8308. Dyermne Corron, G. W. von Nawrocki. — (G4. 
Fagenburg, Sweden.) 

= Po.rs and Nets, H. Richardson, Liverpool. 
8310. TuBULAR ELEvatTor, C. de Winter, Paris. 

8311. PRESERVING Skins, &e., —(La 
Societé Guillemin et Co 

8312. WATER-LEVEL INDICATOR, G. “Hugon.—(J. R. 
Leferreand P. Renaux, Paris. 

$313. Fotpine Cuarrs, L. Field, Birmingham. 

3314, IsvaLips’ TaBLe, T. Hansell, St. Albans. 

8315. Coatinc W. Lake.—(7. Wallace, U.S.) 

8316. Conpurts, W. R. Lake —(A. Knandt, Prussia.) 

3317. Rattway Brakes, J. Imray.—(A. Wenger, Paris.) 

8318. Utitisinec Evecrric ENErGy, &c., I. L. Pulver- 
macher, London. 

3319. Hipgs and Skins, W. R. Lake.—(J. Kowe, jun., 
and C. F. Perkins, U.S.) 

3320. Sarery Apparatus, A. Clark.—(V. Mason, U.S.) 

3321. Srackine Hay, E, R. Salwey, Gravesend. 


13th July, 1882. 


3822. ELecrric Currents, J. M. Munro, G we 

8323. Wine, &c., J. H. Loder, Leiden, Hollan 

8324. Gas Stoves, C. Portway, Halstead. 

3325. Fotpinc Bepstgaps, A. C. Henderson.—{Z. F. 
Boyer, Paris.) 

8326. F. B h Ed 

$327. SHEET Metat, H. J. Haddan.—(K. Schmid, Bern.) 

3828. Lamps, C. W. Siemens, Westminster. 

3329. REPRODUCING Desioens, W. Bruce, Midlothian. 

3330. ELecrric Licutine, 8, Pitt.—(E. 7. Starr and 
W. J. Peyton, U.S. 

3331. Evectrric Circuits, J. R. Gibson, London. 

3332. Boxes, A. Millar, Gli asgow 

3333. PURIFYING Merats, A. Clark. —(C. Edwards, Paris.) 


14th July, 1882. 


3334. DYNAMO-ELECTRIC MacuiNEs, R. Matthews, Hyde. 

3335. TELEPHONEs, 8. M. Yeates, Dublin. 

3336. HARVEST-8AVING APPLIANCES, E. O. Greening 
and E. D. Barker, London. 

3337. J. Manchester. 

3338. CLay Press Trays, J. Brindley, Burslem. 

3339. Arc Lamps, R. E. B. Crompton, London. 

8340, SECURING Gass, A. Dr Edinburgh 

3341. Tenon Cuttine, J. H. Hirst, Leeds. 

3342. ALKALI Satts, F. Wirth. Farbfabrik, vormals 
Bronner, Frankfort-on-the- Main.) 

3343. Beta NAPHTHYLAMINE-SULPHO AcID, F. Wirth.— 
(Farbsfabrik, vormals Bronner Frankfort-on-the- Main.) 

3344, Wixpow Buinp, W. 8. Sheffield. 

3345. CuTLery, J. E. Beal, Sheffield. 

3346. Boots and SHoEs, W. Alden, U.S.) 

8347. SANITARY Pipes, P.L Noel, Cardiff. 

3348. ARTIFICIAL CREAM, and H. J 
Haddan.—(D. H. Burrell and W. Cooley, U.S.) 

3349. ELecrric Lamps, J. 8. Beeman, London. 

3350. ELectric Lamp Ho.pers, J. Beeman, London. 

3351. SHuntTinc CuRRENTs, J. 8. 
London. 

3352. IRon and Steet, J. M. Bennett, Glasgow. 

3353. Brick Makrna, G. Dalton, Levis. 

3354. Pio Iron, J. Bennett, Glasgo 

3355. SUPPLYING ELECTRICITY, “Hadford. A. 
Edison, New 

= VARNISHING R. Comings, London. 
357. Lacs, F, E. A. Btische, Westphalia. 

3358, Bet Traps, A. White ‘and J. Evans, London. 


15th July, 1882, 


3359, ARTIFICIAL CREAM, J. V. den Bergh, London. 

3360. REVERSIBLE SiGNas, J. H. Sullivan, London. 

8361. GLazine Bar, T. Hughes, Market Drayton. 

3362. Comss, W. Spowage, 

3363. PERAMBULATORS, Gibson, Birmingham. 

3364. ARTIFICIAL Hips, ad A. and G. Child, London. 

3365. ANTIsEpTic, H. Haddan.—(C. Aschinan, Belgium.) 

3366. Smoxe Fives, H. J. Haddan.—(Mechernicher 
Bergwerks-Actien-Verein, Rhenish Prussia.) 

3367. Printrinc Macurnegs, E. de Pass, —(Klein, Forst, 
and Bohn, Germany. 

3368, SLICING BREAD, J. Erskine, Newton Stewart. 

3369, PREvENTING Extincrion of Gas, &c., J. B. 
Thompson, New Cross. 

3370. InpicaTING Fire, Edwards.—(B. Carré, Rowei.) 

8371. Putters, H. A. Wii Lincoln. 

8372. VaLvEs, J. W. Restler, Nunhead. 

3873, SAWING "MeraLs, —(H. Tuy 
Paris.) 

3374. Wire Nettina, D, Peres.—(F. 
3375, Motive Power, H. Robinson, M 

3376. Lawn Tennis Racquets, A Londen. 


Paris. 

3382, ELecrric Appuiances, H. J. Haddan.— 
(A. A. Seymour, Washington.) 

3383, Ice, H. J. Haddan.— (7. 8. Rankin, U.S.) 

3384, Currinc Grooves, H. J. Haddan. 
Martigoni, Germany.) 

3385. ELecrric ARC L. A. Groth.—(C. P. Jurgen 
sen, Copenhagen.) 

3386. Comprnep Knire, Fork, and Spoon, L. A. Groth. 
—(F. Piaunnegger, Graz, Austria. 

Fitine Saw Buaves, L, Groth.—(J. Hansen, Sori.) 

88. Boots & Suoes,G. Rate & T. Chattaway, Leicester. 

3580. Uri.isinc Power, T. Gaman, Liverpool. 

3390. CANDLE Hotpers, C. Kiebel, Folsong, Germany. 

$391. Wire, T. Mor, an. —-+(B. I. Levavasseur, Paris.) 

$392. Fire-sricks, F, Glaser.—(F. C. Burgers and C. 
Otto, Germany.) 

3393. Execrric Lamps, J. D. F. Andrews, Glasgow. 

3394, CoVERING &c., E. better, London. 

3395. Ropg, &., H. Lake.—(H. Evans, New York.) 

3396. Pruntixe in Covours, J. Davies, Hatcham, 'T. A. 
Middleton, Staines, and W. G. White, Deptford. 

3397. DRYING Crops, é2 Hooper, Great Torrington. 

3308, TRANSPARENT PaTTERNS on GROUND GLass, D. 
Reich, Berlin. 

3399. ABSORBENT Paper, A. Gutensohn, London. 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
$283. CLeaninc Wueat, 8S. Pitt, Sutton.—A communi- 
cation from C, L. Gratiot, St. Louis, U.8S.—11th July, 

1882. 

3291. MusicaL Instruments, G. Downing, Chancery- 
lane, London.—A communication from M, Gally, 
New York.—11th July, 1882. 

$202. Steam Boiver Fire-soxes, W. R. Lake, South- 
ampton-buildings, London.—-A communication from 
R. L. Walker, Boston, U.S.—11th July, 1882. 

8315. COATING Wire, W. R. Lake, Southianpton-buil- 
ings, London.—A communication f rom T. Wallace, 
Ansonia, U 8.—12th July, 1882. 

$319. Hipes and Skins, W. R. Lake, Southampton- 
buildings, London. — A communication from J. 
Rowe, jun., Ballardvale, and C. F. Perkins, Brook- 
line, U.8.—12th July, 1881. 

3330. Evecrric Licut and Power, 8. 
Pitt, Sutton.—A communication from E. T. Starr, 
Philadelphia, and W. J. Peyton, Washington.—13th 
July, 1882. 

8348. ARTIFICIAL CREAM, BUTTER, and CHEESE, H. J. 
Haddan, Kensington, don.—A communication 
from D. H. Burrell, New York, and W. Colley, 
Waterbury, U.S.—14th July, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 
R. Munn, Glasgow.—1l2th July, 
879. 


2846. YARN, H. Heywood and J. Holland, 
Tonge.—12th July, 1879. 

2921. SHARPENING Dritis, W. F. Smith and A. 
Coventry, Salford.—18th July, 1879. 

2869, Scrapinc Down Wexps, J. McKidd, Caithness. 
—15th July, 1879. 

= Si1k, B. J. B. Mills, London.—1l5th July, 


2008, ‘Pore Jornts, A. M. Clark, London.—2lst July, 
187! 


2661. vienna Martrers, J. A. Stephan, Madeley.— 
lst July, 1879. 

2860. Hyprocarsons, 8. Pitt, Sutton.—14th July, 1879. 

2916. CarpInc ENoines, G. and E. Ashworth, Man- 
chester.—17th July, 1879. 

2922. Pumps, T. and G. Wilson, Glasgow.—18th July, 
1879. 

2882. Furnaces, E. Brooks, Bradford.—16th July, 1879. 

2890. Sewine and EMBROIDERING, W. E. Gedge, Lon- 
don.—16th July, 1879. 

2915. CLosets, T. Holroyd, Leeds.—17th July, 

1879. 


Cuairs, 8. Pitt, Sutton.—26th July, 


$290, ; E. Lawson, R. G. Hodgetts, and H. 
Lea, Birmingham.—l1th August, 1879. 


Patents on 3 the Stamp Duty of 
£100 has been paid. 

Meat and Fiovr, T. Muir, —lith July, 
75, 

A. L. Normandy, London.—20th 
y,1 

2590. Prates, R. Barclay, London.— 

20th July, 1875. 


Notices of Intention to Proceed with 
Applications. 


Last day for filing opposition 4th August, 1882. 
493, Aspestos, C. J. Allport, London.—lst February, 
1882. 


797. DisrRisuTING ManuREs, F. Robinson, Bradley.— 
18th February, 1882. 

1113, R. Pearson, Kingston- -Hull. 
—8th March, 1882. 

= &e., A. Gutensohn, London. Mare’, 


T. L. Hall, Manchester.—sth March, 


1143. Sprinc Hincgs, E. P. Phillips, London.—9th 
March, 1882. 
= Cur Naits, J. Maynes, Manchester.—9th March, 
2. 


1165. CLeansinc Tugs, T. Marshall, Greenwich.— 
10th March, 
1. B.D. Heap and J. Rettie, London.— 
"| Prunine, &c., J. Ridal, Crosspool.—llth March, 


1182. Waters, J. T. Hayes, Walthamstow. 
—l1th March, 1882. 

1189. Puriryine CoaL-eas, W. Watson, jun., Leeds.— 
1lth March, 1882. 

1192. FoLpixe, &c., W. R. Lake, London.—A commu- 
nication from E. J. Toof.—llth March, 1882. 

1194. Rorriine, &c., W. R. Lake, London. —A com- 
munication from E. J. Toof.—1lth March, 1882. 

1195. ELectric Circuits, W. Thompson, London.—A 
com. from M. H. Kerner.—11th March, 1882. 
1202. Steam Borters, H. J. Haddan, London. —A com- 
munication from W. H. Harris.—13th March, 1882. 
1212. Gas, A. W. L. Reddie, London.—A communica- 
tion from E. Bouilliez.—13th March, 1882. 

1217. BLeacuiING Fisres, N. J. Holmes, London.—14th 
March, 1882, 

= C. Wigg, Liverpool.—l4th March, 


123 TRANSMITTING MessaGes, H. H. Lake, London. 
—A com. from A. L. Parcelle,—14th March, 1882. 
1223. Martina, &c., A. Perry, Roscrea.—14th March, 

2 


1233. WOVEN TapesTRY, A. J. Boult, London. 
—A com. from C. T. Wheeler.—14th March, 1882. 

1235. Rousine Brrr, H. Long, Bristol, and H. Aplin, 
Redfield.—14th March, 1882. 

1240. SEwina LEATHER, W. Hollingworth, Bradford. 
—14th March, 1882. 

Looms, Greenwood, Hawick.—15th March, 


1261, PRESERVING ORNAMENTS on Grass, E. Cutler, 
Birmingham.—15th March, 1882. 

1327. TRANSMITTING ELECTRIC Currents, L. Crossley, 
Halifax, J. F. Harrison, Bradford, and W. Emmott, 
Halifax.—18¢h March, 1882. 


1342. Gass, C. A. W. Schén, Hamburg.—A communi- 
cation from G. Leuffgen.—20th March, 1882. 
&c., J. Wain, Manchester.—25th March, 


1450, Bort.es, H. H. Lake, London.—A com- 
munication from E. "Musitzky. —25th March, 1882. 
1463. Dress of Dives, W. H. Skipper, London.—27th 

March, 1882. 

1585. NevreaLisino, &c., Propucts of Compustion of 
Coat Gas, J. F. Alla Tian and W. B. Adamson, Glasgow. 
—lst Apri, 1882. 

1607. Door-Locxs, J. Mathisen, Christiania.—3rd 
April, 1882. 

1664, DisrrigoTine Tickets, J. Lawson and J. Sirech, 
Bordeaux.—6th April, 1882. 

2063. Fire-arms, H. H. Lake, London.—A communi- 
cation from J. Schulhof.—2nd May, 1882. 

2235. CoLourine Marrer, J. H. Loder, Holland.—llth 
May, 1882. 

2600. AcruaTinG Brusues, J. Haigh, W. Dean, and T. 
W. Mitchell Bradford.—2nd June, 1882. 

2769. DyNamo-ELECTRIC, &c., Macuines, J. Imray, 
London.—A communication from P. Jablochkoff.— 
13th June, 1882. 

2936, Soap ‘Sueets, G. F. Redfern, London,— A com- 
munication from H. Buczkowski.—20th June, 1882. 

2939. VaLve-cocks, T. 8. Truss, London.—2lst June, 


1882 

2946. Propucine Azo-coLours, C. Holliday, Hudders- 
field. —21st June, 1882. 

2966. Lawn Tennis, W. Brookes, Manchester.—22nd 
June, 1882. 

2972. Hat, A. Gros and C. Salbreux, France.—22nd 
June, 1882. 

3036. DyNaMO-ELECTRIC Macuiygs, W. E. Ayrton and 
J. Perry, London.—27th June, 1882. 


Last day for filing opposition, 8th August, 1882. 


1200. Mixcinc Macuines, F. D. Veeux, London.—A 
communication from R. Huebner.—13th March, 1882. 

1219. Smitn’s Force, W. Roberts, South Wales.—14th 
March, 1882. 

1238, MeTaLuic FasTeNeERS, H. Andrews, Birmingham. 
—14th Maren, 1882. 

1243. Looms, J. UC. Fielden, Manchester, and R. H. 
Harrison, Dukinfield. —14th March, 1882. 

1253. Lapets, 8. Arnold, Kentish Town.—15th March, 
1882 


1254. TELEGRAPH Re ay, J. Ebel, New Charlton.— 
15th March, 1882. 

1268. Fire-Bars, M. H. Watts and E. Swindells, 
Macclesfield. —16th March, 1882. 

1289, PERAMBULATORS, H. St. Aubin, Bloxwich.— 
17th March, 1882. 

1297. Printep Faprics, J. Imray, London.—A com- 
munication from T. Grison.—1l7th March, 1882. 

1301. Boxgs, G. F. Griffin, London.—l7th 
March, 1882 

1302. ELECTROLIER, R. Brougham, London. — 17th 
March, 1882. 

1810. BOpBIN-NET Macuines, W. Beck, London.—A 
communication from W. Dawson.—17th March, 1882. 

1317. MeTALLic Capsuces, H. Kaltwasser, Hamburg.— 
13th March, 1882. 

1322. Dryixe PrintinG, H. Mathieson, London.—18ti 
March, 1882 

1323. TRANSFERRING Desicns, H. Mathieson, London. 
—18th March, 1882. 

1331. Trrgs, J. "Haynes, Barnsley.—18th March, 1882. 


March, 1882. 

1359. BRAKES, H. Ivey and J. H. Craddock, London. 
—2lst March, 1881. 

1369. METAL Drums, H. D. B. Wall, Liverpool.—21s¢ 
March, 1882. 

1395. Lamps, J. Lucas, Birmingham.—22nd March, 
1882. 

1402. Borers, J. Imray, London.—A com. from F. 
Deloye and ‘A. Guebhard.—23rd March, 1882. 

1420. Ick, R. P. Pictet, oye March, 1882. 

1522, FLUSHING Sewers, J . B. Denton and G. Butler, 
London.—29th March, 1882. 

1579. Locks, D. Summerfield, Birmingham.—31st 
March, 1881. 

1602. Rune Sprxnrxe Frames, A. M. Clark, London.— 
A com. from J. lland.—lst April, 1882. 

1645, ROLLING Bars, A. Riche, London.—5th April, 


1882. 

1671. ExtrNcuisHtnc Frees, P. A. Compte de Sparre, 
Paris.—6th April, 1882. 

1766. of Tuses, 8. Fox, Leeds.—13th 


April, 1882. 

1771. Sree, &c., 8. Fox and J. Whitley, Leeds.—13th 
April, 1882. 

1801. — Power, T. C. Boutet, Paris.—15th April, 
188 


2261. Feruies, W. H. Beck, London. 
tion from A. A. Rolland.—13th May, 188: 

2363. Topacco-pipgs, J. Stanley, —19th 
May, 1882. 

4 2403. Printinc Frames, P. M. Justice, London.—A 
communication from G. 8. Street.—22nd May, 1882. 

Openinc, &c., Winpow Curtains, R. Henry, 
Edinburgh.—24th May, 1882. 

2547. THRasHING Macuines, J. Johnson.—A commu- 
nication from M. Epple and Co.—30th May, 1882. 

2807. SeconDaRY Batrerigs, L. Epstein, London.— 
14th June, 1882. 

2984. Stream Enoines, G. Rodger, Barrow-in-Furness. 
—23rd June, 1882. 

3006. PRESERVING MiLk, H. W. L. O. von Roden, 
Hamburg.—24th June, 1882. 

= oe SHEARS, C. Burgon, Sheftield.—26th June, 


3068. Jornt, W. R. Wynne, London.—29th June, 1882. 

3064. INcots, &c., A. Longsdon, London.—A commu- 
nication from F. A. Krupp.—29th June, 1882. 

3066. SIGNAL — W. Stroudley, Brighton.— 
29th June, 188 

3087. Looms, J. Dodd, Oldham, and W. Adam, Kid- 
derminster.— 30th June, 1882. 

3108. Seconpary Batrerigs, H. J. London. 
—A com. from C. F, Brush.—1st July, 1882. 

8128. ELEcTRIC Loss, R. M. Lowne, Finchley.—3rd 
July, 1882. 

3187. Suppty of Arr, R. Brandon, Paris. 
- Acom. from A. Howatson.—6th July, 1882. 

3283. Repucinc, &c., Waeat, 8. Pitt, Sutton.—A 
communication from C. L. Gratiot.—11th July, 1882. 

3330. ELectric LicuTina, 8. Pitt, Sutton.—A commu- 
nication from E. Starr & W. Peyton.—13th July, 1881. 


Patents Sealed. 
(List of Letters — which passed the Great Seal on the 
14th July, 1882.) 
5517. Smokine Cuarr, J, Sothcott, Bayswater.—16th 
December, 1881. 
110. TrEaTING Fisn, C. Pieper, Berlin—9th January, 


1882. 
‘Dyeine Fett, J. Allan, Barnsbury.—12th Janu- 
882. 


ty, 1882. 

212. 2 K. F. C. Petersen, Hamburg. 
—16th January, 1882. 

217. PREVENTING FouLine of &c., T. 
Cockshott, East Greenwich, and H. M. Goodman, 
Catford. —16th January, 1882. 

238, E. Clarke, Todmorden. — 17th 
January, 1882. 

235. Screw- R. Griffiths, Bayswater.— 
17th January, 1882 

248. INHALATION CHAMBERS, W. A. Barlow, London. 
—l7th January, 1882. 

251. REcoRDING InstRUMENTS, R. Pickwell, Kingston- 

upon-Hull.—18th 1882. 

259. FLoatinc Vesseis, R. Richards, Manchester.— 
18th January, 1882. 

267. yy &c., J. Lindley, Manchester.—19th Janu- 


ary, 1882. 
292. Ruppers, H. Lumley, London.—20th January; 
1882, 


294. HEATING Fiuips, G. H. Nussey and W. B. Leach 
man, Leeds.—20th January, 1882. 


1338. Hetmers, &., J- W. Towell, London.—18th 
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321. Brace-sucktes, T. Walker, Birmingham.—2ls¢ 
January, 1 

376. PraNo-oRGans, Cc. D. Abel, London.—25th Janu- 
ary, 1882. 

ee W. R. Lake, London.—26th January, 


488. Drcoratinc Papers, J. Imray, London.—28th 
January, 1882. 

454. Meratuic Brususs, G. and E. Ashworth, Man- 
chester.—30th January, 1 

460. ConveRTING FrsrReEs into PAPER-PULP, F. Bauman, 
Budapesth.—30th 1882. 

470. &c., W. W. Richardson, Leeds.—31st 
January, 1882. 

472. Dynamic Cooiine, H. E. Newton, London. - 31st 
January, 1882. 


540. Dynamo-ELectric, &c., Macuines, J. D. F. 
Andrews, Lanark.—3rd February, 1882. 
594. Wasnine, &c., Fasrics, H. L. Wilson and J. 


Clegg, Accrington. —Tth February. 1882. 

S0t. Preservative Compositions, W. C. A. Holzapfel, 
Newcastle-upon-Tyne. —18th February, 1882. 

943. Currents of Execrriciry, H. E. 
Newton, London.—27th February, 1882. 

260. een, J. A. Dixon, Glasgow.— 
28th February, 1882. 

1185. CLariryinc Syrups, 8. Pitt, Sutton. — 11th 
March, 1882. 

1211. Osrarstxe Execrrrc CurRRENTs, H. E. Newton, 
London.—13th March, 1882 

1430. Osrarstnc Power, A. M. Clark, London. 
March, 1882. 

1548. SECONDARY ean, W. B. Brain, Cinderford. 
—30th March, 

1627. Eartus, B. Tillett, 

ytonstone. —4th April, 1 

1724. Matrers, J. Glasgow.—12th 
April, 1882. 

1820. Savinc Lire, D. R. Jones, Carmarthen.—1l7th 
April, 1882. 

Skrvs, A. M. Clark, London.—10th 
May. 

2248. Measurinc Evecrricat Currents, T. Varley, 

althamstow, and H. B. Greenwood, Lonion.— 

12th May, 1882. 

2303. Dryrsc Watt Paerr, A. M. Clark, London — 
16th May, 1882. 

2899. SEWING MACHINES, A. A. Fisher, San Francisco, 
U.S.—22nd May, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 18th July, 1882.) 


17. Increasinc Errect of Fuser, G. D. Peters, London. 
—2nd January, 1882. 

275. Extractine Goxp, &c., L. F. Gowans, London.— 
19th January, 1882. 

278. Treatine Patients, W. A. Barlow, London—19th 
January, 1882. 

282. Spape, N W. Wallace, H.M. King’s Royal Rifles. 
—19th January, 1882. 

286. PortaBue, &., Forces, L. C. Gomant, Paris.—19th 
January, 1882. 

289. Seconpary Batreries, J. Humphrys, Norwood. 
—20th January, 1882. 

293. Hook-FasTENER, J. McKenny, Dublin.—20th Janu- 


—24th 


ary, 1882. 
296. STOVES, F. H. F. Engel, Hamburg. —20th January, 
1882. 


298. Copytnc Presses. F. H. F. Engel, Hamburg.— 
20th January, 1882. 

305. Evecrric Lamps, J. N. 
January,-1882. 

311. Supstances, H. Y. 
ham.—2Ist January, 1882. 

316. TeLerHone Transmitrers, E. G. Brewer, London. 
—2\st January, 1882. 

317. Trove J. Holroyd, Leeds.— 
ary, 1882. 

318. CuEeckinc Money, J. Kaye, Kirkstall.—21st Janu- 
ary, 1882. 

349. Boots and Snogs, H. Loads, 
January, 1882. 

359. Evecrric Lamps, J. N. Aronson, London.—24th 
January, 1882. 

502. MaRIxE Borters, A. Gibb, Greenwich.—lst Feb- 
ruary, 1882. 

505. DRESSING Stoxz, J. D. Brunton, London.—lst 
February, 1882. 

538. Repuctne Gram, A. W. L. Reddie, London.—3rd 
1882. 

Burser, B. Verity, St. Pancras.—3rd February, 


Aronson, London.—21st 


D. Scott, Syden- 
21st Janu- 


Norwich.—24th 


552. Cases of Cartripcgs, T. R. Bayliss, Northfield.— 
4th February, 1882. 

576. Rotters, W. Barford, T. Perkins, and E. J. 
Chambers, Peterborough.—6th February, 1882. 

601. Rispep Fasrics, C. H. Openshaw and C. H. 
Rothwell, Bury.—Sth February, 1882. 

687. TeLEPHONE Systems, A. M. Clark, London.—11th 
February, 1882. 

882. Marcu and Fusee-sox, G Simons, Bow.—23rd 
February, 1882. 

1538. Looms, C. H. Hodgson and J. Broadley, Brad- 
ford.—30th March, 1882. 

1554. TREATING Gras, E. Beanes, Hackney Wick.— 
30th March, 1882. 

1563. TuRasHtnc Macuryes, A. W. Mantle, Germany. 
—%lst March, 1882. 

2026. Rerricerator, W. R. Lake, 
April, 1882. 

2102. Strgam Generators, J. I. Thorneycroft, Chis- 
wick.—4th May, 1882. 

2109. Repgatinc Frre-arms, P. Mauser, Germany.— 
4th May, 1 

2110. of Sopa, S. 
1882. 


London.— 28th 


Pitt, Sutton.—4th May, 


2128. Recutatinc E.Lectric CURRENTS, w. Arthur, 
London.—ith May, 1882. 
2168. Fitters, G. Macaulay-Cruikshank, Glasgow.— 


9th May, 1882. ; 

— C. Martin, Brighton.—10th May, 
1882. 

Forwaces, J. H. Johnson, Lundon.—llth May, 

Spoors, &c., W. R. Lake, London.—19th May, 

2388. Commo Woot, C. D. Abel, London.—20th May, 
18 

2416. Evectric Batrerres, H. H. Lake, London.— 
22nd May, 188: 

2430. Caccmstnc Kins, J. T. Raynes, Llysfaen, and 
B. D. Healey, Brighouse.—23rd May, 188 


2. 
2470. AtarM CLocks, W, Lake, London.—24th 
May, 1882. 


List of Spestfestions published during the 
week ending July 15th, 1882. 

3023, 8d.; 4891, 4d.; 5091, 4d.; 5131, 6d.; 5169, 6d.; 

; 5343, 8d.; 5351, 6d.; 5379, 6d.: 


id. , 6d; 5401, 4d.; 5404, 6d.; , 
.j 5419, 6d.; 5420, 2d.; 5430, 4d.; 5431, 6d.; 
1432, 4d ; 5436, 10d.; 5437, 6d.; 5441, 6d.; 5442, 6d; 
4d. 6d.; 5445, 4d.; 5446, 6d.; 5448, 2d.; 
6d. 6d. 5452, 8d.; 5453, 2d.; 5454, 4d.; 


RASS 


4d.; 5535, 2d.; 5587, 6d.; 5540, 
5541, 6d.; 5 6d.; 5548, 6d.; 5551, 6d; 711, 
996, 6d.; 1066, 0, ad: 1844, 8d.; 1865, 6d.; 1933, 4d. 


*,* Specifications will be forwarded by post from 
the Patent-office on receipt of the amount of rer} and 
postage. Sums ex ‘Is. must be remitted by 


Post-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, South y-lane, 
London. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tak ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


3023. Larue or Macuine &c., A. Arm- 
strong, Blackheath.—9th July, 1881. 
An attachment is used consisting re a series of 
geared wheels carried by a frame, which can be 
anal fixed to the slide _m- saddle. The said geared 
wheels are actuated by a shaft between tne lathe 
centres, and which passes through collars in the geared 
wheeis provided with key way and feathers, and may 
be driven in the same manner as the lathe. One of 
the geared wheels is fitted with an adjusting crank 
pin, which may be used to give a direct reciprocating 
motion by a connecting bar to the lower slide of the 
slide rest, but by preference actuates a vertical 
vibrating ‘slotted lever to produce a quick return 
stroke to the shaping arrangement by means of a con- 
necting link or toothed sector and rack. In combina- 
tion with the above may be added a vertical drill of 
any suitable construction, and the slotted lever and 
crank pin be ae to provide an adjustable self- 
acting feed to the di the vibrating slotted lever 
may also be fitted hy ‘arms to actuate a fret saw. 
4891. Preraration oF Gratn FoR Use IN 
Distituinc, &e., J. Fordred, Tottenham.—S8th 
November, 1881. 4d. 

A material nearly resembling malt is produced by 
taking any suitable grain or cereal and torrefying or 
wegen A torrefying it, barley being generally preferred 

or the purpose. 
5091. Gexeratinc Heat rrom Gas or 
or Defty, Middlesbrough.—22nd November, 1881. 


This consists, First, in the superheating of air and 
us carbon ; and Secondly, in the construction of 
a double chamber, coils, and radiating substances. 
5131. Apparatus APPLICABLE TO SEWING MACHINES 
FOR OVERCASTING, J. Imray, London.—24th Novem- 
ber, 1831.—(A communication from A. Boisard, 
Paris.) 6d. 

In addition to the needle and shuttle, a hook is 
employed, having a series of movements given to it, 
suc. t it passes through the hole of the sewing 
table, and turning under the edge of the fabric it 
seizes a loop of the shuttle thread; it brings this loop up 
above the fabric, and turns it into a position such that 
the needle descends through the loop, which, being 
then let go by the hook, is drawn tight by the passage 
of the shuttle through ‘the bight of the needle thread 
below the fabric. 


5169. Apparatus FOR REGULATING THE SPEED OF 
Enoines, W. W. Girdwood, Poplar.—26th November, 
1881. 6d. 


This relates to the combination of mechanism and 
arrangement of parts forming, together with a light 
hollow wheel containing liquid, a suitable regulator 
for the working of steam engines. 


5295 Improvep MEcHANISM FOR REGULATING THE 
Ferp or ELecrropes Lamps, H. &. 
Newton, London.—3rd December, 1881.—(A commu- 
nication from A. I. Gravier, Paris.) 6d. 

The object of this invention is to ensure the release 
of the clockwork of a photo-electric regulator by means 
of a very small and constant differential action. To 
accomplish this, the inventor mounts two bobbins A 


B on base C, having cores Al B!, and an armature D 
of very light construction, and provided on either 
side of its axis of oscillation with limiting screws, as 
shown in Fig. 1. Spring 8 acts as a counterweight. 
Bobbin A, of fine wire, has a large resistance ; bobbin 
B, of thick wire, a small resistance. B is placed in 
main circuit of lamp, A in a shunt from the main 


circuit. When the main current varies, the spring 8 
will lift the armature and lock the clockwork, unlock- 


ing it in when the balance of resistance has been 
restored. Fig. 2 shows the invention applied to a 
Serrin lamp. 


5323. Currinc MacHINES FOR THE CASES OF CAR- 
TRIDGES, , W. Lorenz, Carlsruhe.—6th Decentber, 
1881. 6d. 

This relates to a machine wherein the cartrid ige 
cases and other states are held at their middle wh 
the two ends thereof are acted upon simultaneously 
by cutting, broaching, and expanding tools. 

5339. Cueckine anp InpIcaTING THE RECEIPT AND 
WITHDRAWAL OF Money, A. J. T. Wild, London.— 
6th December, 1881. 6d. 

This relates to the of a rotating wheel 

rovided with pockets of the size of the largest coin, 
meath which is a series of conduits or 
corresponding in number and size to the varieties of 
coins to be received, the first being of the exact size of 
the smallest coin and the last of the largest coin of the 
series. 


5848. Kirtine, PLarrinc, on PLEATING MACHINES, G. 
Browning, Glasgow.—7 7th December, 1 8d. 
giving objects are we provide improved 1 — for 
ving motion to feeding, pressing, and ironing 
rollers and the kilting blade, and for " djetiog the 


extent of the motions thereof ; for fixing the rubbing 
action to the ironing roller; for lifting the kilting 
blade at each back stroke, and for keeping the said 
blade in its raised position, to give unkilted spaces 
between the kilts either by a worked by 
hand or worked aut by the , also 
for putting the pressure upon the top roller. 
5351. Warminc anp VenTILATING, &., 7. Rowan, 
Coleshill-street.—Tth December, 1881. 6d. 

In the arrangement shown in the drawing for intro- 
ducing fresh warmed air into railway carriages, A A 
represent the case of alamp B, The case is suitably 
fixed to the side or end of the railway carriage CC 
are tubes or passages passing through the lamp case A, 
and opening into Serco D. E, and F, the chamber 
D being in communication with the external air by 


means of the tube or pipe G, provided with a trumpet 

mouth or cap H at its upper end. Lisa filtering box 

containing water and coke or other filtering medium. 

A partition or deflector causes the heated air to 

circulate around the air tubes CC. K is an open- 

ing leading to the discharge funnel for the escape of 
the products of combustion from the lamp. 

53'79. Ventiratinc Suips, Burwpines, &c., J. C. 
Baker, Liverpool.—9th December, 1881. 6d. 

This relates to the ventilating of “enclosed spaces by 
means of a flue or pipe with numerous orifices, whose 
capacity for conducting air is approximately propor- 
tionate at any given point throughout its length to 
the area of the orifices it has to serve. 

5889 ALLoys orn Compounns, G. A. Dick, 
London.—9%th December. 1881. 4d. 

This consists, First, in the manufacture of improved 
alloys or compounds formed by combining iron and 
copper or iron and any of the usual alloys of copper 
with tin or spelter, by the employment of phosphuret 
of iron containing only sufficient phosphorus to 
deodorise any oxides contained in the ¢opper or alloys 
thereof, and also a definite quantity of iron ; Secondly, 
in the manufacture of alloys or compounds formed by 
combining iron with excess of phosphorus combined 
with alloys of copper and tin or spelter; and Thirdly, 
in the manufacture of alloys or compounds formed by 
iron, phosphorus, lead, and alloys of copper with tin 
or spelter. 

5390. Pvrirvine or Disinrectine Sewace, F. Petri, 

Berlin.— 9th December, 1881. 6d. 

This relates to the process of chemically and 
mechanically purifying sewage to enable it to be dis- 
charged into rivers, &c., and consists in passing it 
through a bed of filtering material consisting of vege- 
table matter, such as charcoal covered first with a 
layer of small turf soaked in a solution of carbonic 
acid or salicylic acid and water, and then with a layer 
of bisulphate of potash mixed with leaves, shavin 
or chaff, the liquid sewage being delivered below e 
top layers. The sewage then passes through gravel 
and wire gauze, and is mixed with acids or chlorides 
to destroy organic matter it may still contain, and 
after passing through chalk or other substance to 
neutralise any excess of acid, finally oe through a 
bed of gravel. Special apparatus is described for 
carrying out the different operations. 

5391. Cesspoois, W. R. Lake, London.—9th December, 
1881.—(A communication from L. Mouras, France.) 
6d. 

A vessel of suitable size and form is rendered water- 
tight, and the sewage pipe leads into the upper part 
thereof and is arranged vertically, a bent pipe being 
provided at the other end for the discharge. The 
vessel empties itself automatically when full of water, 
at which time on any matter falling in through the 
sewage pipe the same volume of water is expelled 
through the discharge pipe, the part so discharged 
being always liquid, holding in solution a certain 
quantity of substances proceeding from the decom- 
position and disaggregation of the fcecal and other 
matters at the bottom of the cesspool. Rain and 
waste water is caused to flow through the cesspool so 
as to constantly carry on the decomposition. The 
lower end of the discharge pipe leads to the sewer and 
dips slightly below the low-water mark therein. 


5892. Propuctnc Musicat Sounps, J. 0. Spong, 
London.—9th December, 1881. —(Not proceeded with.) 


2d. 

A series of cords of various lengths are attached to 
a disc, vane, or rotator arranged over gas jets, or caused 
to revolve by any other suitable means. These cords 
carry cork or other balls, which on being carried 
round come in contact with’bells or other musical or 
sound-giving apparatus. 

5394. Drivinc VeLocipepes, Rev. H. Berens, 
.—9th December, 1881. vot proceeded 


This consists in a novel and simple mode of driving 
velocipedes and other vehicles, in keeping the centre 
of gravity of the “load” as low as possible, and utilis- 
ing the action of gravity on the load as the source of 
motive or driving power. 

"7. APPARATUS FOR HEATING AIR AND Gases, W. 
Whitwell, Stockton-on-Tees.—9th December, 1881. 6 

The furnace oven or chamber and the iron case 
which encloses it are formed in a tall vertical cylinder, 
which may be of a circular or elliptical or oval form 
in horizontal section. The interior of the cylinder is 
divided into two equal halves by a vertical partition 
wall. The top of each half or division is covered with 
a semicircular or other form of arched roof of brick- 
work, the arch passing across from the central partition 
to the curved outer wall 
5398. Tunes on BARRELS oF MEDICAL SyRinoEs, 7. 

1 W. J. Nicholls, London.—9th December, 1881. 


mis consists essentially in manufacturing the tubes 

of syringes from celluloid. 

5899. Gas, J. Laycock and T. Keighley, 
Yorks.—9th December, 1881. 

This relates to apparatus for i. a and washing 
gas so as to remove ammonia and other impurities 
and purify the gas, and it consists of a vessel in two 
parts, the bottom to receive water and the top for the 
passage of the gas. In the bottom vessel are fitted 
divisional plates to form separate water chambers, and 
on the top are flanges to receive the cover, which is 
bolted on air-tight. The cover is semicircular, and 
end plates are fitted to it and to the bottom vessel so 
as to close the ends. Through the vessels eS a 
shaft carrying a short tubular casting for each 
chamber, to which are secured radial arms. On the 
tops of these arms, at a distance from the cover, are 
secured sectional parts of a ring, and in the s 
between such parts are fitted buckets with holes at 
the bottom. on the shaft in each compartment 
are two other tubular castings with flanges a certain 
distance apart, and forming revolving screens, being 


filled in with wood, small coke, cork, or other suitable 
material kept in by wires secured from one radial arm 
to the other. 


6401. Apparatus ror Use 1n Currine Out GARMENTS, 

P. Thompson, Liverpool.— er, 1881,— 

(A communication from A. Bornet, Dijon.)—(Not pro- 
ceeded with.) 4d. 

The apparatus serves to take the rigorous form of 
the body upon which it is adapted. The upparatus is 
then developed, and serves in this state as a pattern 
for cutting the clothing. 


5404. Coverinc anp Prorecrine THE SURFACES or 
Sream &., S. Schumann, Glasgow.—l0th 
December, 1881. 6d. 

The inventor claims the constructing of hair, wool, 
or other fibrous materials, or of such materials mixed 
with pulverised earths, clays, minerals, coke, and 
charcoal materials heretofore used in the improved 
felted er “lap” and bag-like band, cordage, or gasket 
coverings, for and their application to the surfaces of 
steam pi pes, boilers, and other articles, 


5408. Arririciat FLowers, &c , P. H. Klein, Adelphi. 
—10th December, 1881.—(A communication from G. 
Bittner, Munich.)—(Not proceeded with.) 2d. 

This relates to machinery for, First, ee the . 
wire stem with silk or thread; Secondly, attach: | 
springs or tufts of any desired kind at the requi 
intervals ; Thirdly, preventing the silk covering of the 
stem from unwinding by gum —— to the parts of 
the stem where it is to be, cut off; and, Fourthly, 
cutting off the stem with the springs attached at the 
desired points. 


5405. Pires, Cooke and Mylchreest 
Liverpool.—19th December, 1881.—(Not proceeded 


with.) 2d 
The object is to - roduce soft metal pipes sufficiently 
elastic to enable them to expand and so preventing 
their bursting when the water or other liquid in them 
freezes, and it consists in forming the pipes with longi- 
tudinal or spiral grooves. 


5406. Decomprosinc Common SALT AND OTHER 
Cu &c., J. G. Willans, West Hampstead.— 
10th December, 1881.—( Not proceeded with.) 2d. 

This relates to the decomposition of salt or other 
chlorides by means of silica, and to the treatment of 
the resulting silicates and also their applications. 


5407. An Improvep MANUFACTURE OF COMPOUNDS FOR 
Evecrricat Insucation, W. Abbott, Limehouse, 
Middlesex. -10th December, 1881.—(Not proceeded 
with.) 2d. 

This relates to improvements on Field and Talling’s 
patent (No. 1938, of 1875) for an insulating compound 
of ozokerit and india- rubber, which enabled | sai | com- 
pound to be thoroughly vul d and h 
5408. Apparatus ror THE Propuction or ILLuMi- 

NaTING Gas FROM HYDROCARBON O1Ls, J. F. 
G. Kromschrider, Weatminster.—10th December, 1881. 
—(Void.) 2d. 

This relates to the construction of a burner and 

appliances connected therewith in such a manner that 
the heat of the burner shall be utilised to vaporise the 
hydrocarbon oil, and that the said oi] may be fed with 
regularity and in a state of division to allow of easy 
vaporisation, and further toa particular construction 
of joint in the supply pipes. 


5409. Ixpicators ror Gas Merers, &., C. /. and F. 
Bdmondson, Manchester.—10th December, 1881. 6d. 
This relates to indicators with more than one dial 
the object being to form them so as to be readily read 
without liability to error. Each spindle is fitted with 
a wheel having as many teeth as there are numerals 
on the dial, pom provided with a pin that, on each com- 
plete revolution, moves forward the succeeding fin 4 
one division. A circular plate with a slot in | es 
circular plate with projections are provided to - 
the spindle from turning until the preceding spindle 
has completed a revolution. 


5410. Preparine, SPINNING, Dove.inc, anp WINb- 
inc Cotron, WooL, &c., Preston, —10th 
December, 1881.—( Not proceeded with.) 

This relates to improvements in the mode and 
arrangement for making a drag traveller presser for a 
yarn drag and yarn carrier to bobbin spool or cop 
adaptable to ring frames for preparing, spinning, an 
peerage EL also to an improved arrangement of yarn 

lide for ring, fly, or cop spinning, p repens. 

oubling, or winding frames ; to the manner of fixin, 

the position of the thread guides ; to the manner o 
fixing a ring, hoop, or cop of metal upon the top of 
the ring spinning or doubling spools or bobbins ; to 
means for adjusting a self-containing spindle to ‘the 
proper height as the footstep wears ; and, lastly, toan 
arrangement for making a self- contained spindle 
adaptable for spinning, roving, intermediate or 
slubbing spindles in ring frames. 

5411. ApyustaBLe Spanners, &c., B. Godfrey and F. 
Brittain, Shefiield.—10th December, 1881. 6d. 

The adjustable spanner is formed in three princi 
te the body and fast jaw, the sliding jaw, and 
handle. The handle screws into the y, and can be 
turned by hand. The loose js aw is fitted into the body 
and slides to and from the fast jaw at an angle 
of about 30 deg. This sliding jaw has a shoulder, 
against which the end of the screwed handle bears, 
and it is of sufficient width to allow for all c e in 
position as it is moved forward by the action of the 
screw, which is turned round by hand, A cueing 
placed inside the head of the spanner acts 
opposite side of the shoulder and forces the ja pm 
when the handle is drawn back. 

5412. anp Prerparinc Macuinery, J. W. 
Smith, Bradford.—10th December, 1881.—(Not pro- 
ceeded with.) 2d. 

The object is to obtain more — af preparing 
and spinning machines, and as ap a to gill boxes 
the machines are arranged with additional C4 om 
velling, and regulate the s of the itio’ 
and aha in relation to the others, that the fibre is 
draughted to a greater extent than when 
through machines of ordinary construction. 


54138. Brow Pirss, 7. Fletcher, Warrington.—l0th 
December, 1881.—( Not proceeded with.) 2d. 
This relates to gas blow pipes, and has for its object 
the simultaneous regulation of the supply of both gas 
and air by the movement of a single lever or handle. 


5414. Scurcuinc Macutnery, B. Schenson, Strand.— 
10th December, 1881.—{ Not proceeded with.) 2d. 

The material is passed between endless bands ot onl 
ing in the same direction and provided with bi 4 
or scraping Fg nen formed to grip and bend the 
material, and arranged on the bands so as to come 
opposite one another. 

5415. Buckte, C. H. Eden, Manchester.—10th December, 
1881. —(Not proceeded with.) 2d. 

The buckle is stamped or otherwise formed from 
sheet metal, and has two slots for the passage of the 
article. Each hole is of semi- elliptical form, and they 
are separated by a bar, the lower end of which is 
roughened or formed with spikes. 

5416. ApsorBinc THE SULPRUROUS GASES GIVEN OFF 
By Furnaces, &c., F. M. Lyte, Putney.—l0th 
December, 1881.—(Not proceeded with.) 2d. 

This relates to improvements on patent No. 3443 
A.D. 1881, and consists in employing the hydrate of 
zinc oxide, or one of the hydrates of the oxides of iron, 
in place of ‘the h ydrates magnesium or 


for absorbing the acid in the 

gases given off by Teneo, calcining kilns, and 

ovens, 

5417. ction oF Steamers, &c., W. H. Marks 
London.—10th December, 1881. 4d. 


The shi is: constructed more in the form of a raft 
than a ship built we. to the ordinary method. 
The upper part contains the decks, cabins, ¢ es 
and other , and to this upper part are attached» 
number of perpendicular supports holding a waa 
To this frame ne air-tight drums are a 
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drums are provided with floats similar to the floats of 

ordinary paddle-wheels. 

5418. IMPROVEMENTS IN THE ARRANGEMENT OF ELEC- 
TRICAL APPARATUS ON RaiLway Trains, J. &. 
Liardet, Brockley. and T. Donnithorne, London.— 
10th December, 1881. 6d. 

This relates to a combination of dynamo machines 
laced in a portion of the train, and driven by gearing 
rom the axle of a carriage; this supplies current to 

secondary batteries, which in turn feed electric lamps, 

or supply current for other purposes. 

5419. Locks, @. H. Chubb, London, and H. W. Chubb, 
Chislehurst.—10th December, 1881. 6d. 

This relates to the construction of locks so as to 
prevent the bolt being withdrawn in the event of the 
interior of the lock being destroyed or partially 
destroyed, 


5420. Sarery Apparatus ror Fire-arms, W. H. 
Beck, London,—12th December, 1881.—(A communi- 
cation from M. Tassel, Paris.—(Not pro- 
ceeded with.) 

This consists in “plying to the trigger guard two 
side plates or flaps hinged to the front part thereof, and 
closing laterally against the sides of the said trigger 
guard, so as to enclose and protect the triggers placed 
therein. 

5421. Truss Bars ror Rartway Brake Apparatus, 
Alley, Glasgow.—12th December, 1881. 6d. 

This consists in forming the main member of the truss- 
bar or frame of channel or U-section iron and the two 
minor members of a single bar of square or round 
iron. The link piece for the middle is formed with an 
eye through which the bar for the two minor members 
is , the eye being then welded on the bar and 
the two parts of t the bur bent to the proper inclina- 
tions, their ends being bent so as to become parallel 
to the main member and placed in the channel at the 
ends, which is then cl and welded upon them. 


5422. Sussrirure ror Carppoarp, H. J. Haddan, 
Kensington.—12th December, 1881.—(A communica- 
tion from Dumoulin, Pequegnot et Roux, Lyons.) 2d. 

This consists of a material composed of wood veneer, 
and ordinary cardboard, a sheet of one forming a core 
and a sheet of the other being secured by glue on both 
sides of it. 

542'7. Cotovrino Matters For 
AND Printino, J. A. Dixvon, Glasgow.—12th Decem- 
ber, 1881.—{A communication from Dr. BE. Koenig, 
Germany.) 4d. 

This consists, First, in the production of colouring 
matters from ‘the mono-acetyl compounds of the 
—— and dary aromatic m« bases by 
heating them in presence of a dehydrating agent; 
Secondly, the production of colouring matters from 
the said acetyl compounds by heating them in admix- 
ture with the salt of a primary or secondary aromatic 
monamine, or with the acetyl tem cog of a primary 
or secondary aromatic monamine base in presence of 
a dehydrating agent; Thirdly, the production of 
alkalised dye stuffs; and Fourthly, the production of 
sulpho-acid dye stuffs, being the sulpho-acids of the 
colouring bases obtained as above described. 

5429. Geratine anv Give, J. I. Johnson, London,— 
12th December, 1881.—(A ‘communication trom A. J. 
Huet, Paris.) 4d. 

This consists in exposing the animal matter to be 
used for manufacturing glue or gelatine to the action 
of chloride of aluminium, so as to preserve it in a fresh 
condition. 

5430. Improvements TELEPHONES, A. W. Rose, 
— -garden, Middlesex.—12th b 1881. 


mis invention consists in the employment of a 
compound diaphragm, the central portion of which is 
made of thin material and the outer portion of a com- 
paratively thick material. 

5431. IMPROVEMENTS TELEPHONES, A. W. Rose, 
-garden, Middlesex.—12th ber, 1881. 


mis relates to telepbone receivers in which sounds 
are received by disturbing the statical charge of 
acircuit. Instead of constructing the receiver with 
two diaphragms fixed in a case at a short distance 
from one another, the inventor employs a rigid disc 
divided into two parts which are separated by insu- 
lating material. One half of the disc is connected 
with the secondary wire of an induction coil, and the 
other half with earth or a return wire. Opposite this 
divided disc is a metal diaphragm secured at its edges 
and arranged at a short distance from the disc. © 
secondary current passes from line to one half of the 
disc, across to the diaphragm and back to the other 
half of the disc, and ‘eenet to earth. By this means 
two positive semi-vibrations of the diaphragm are 


obtained for each electric prop , an q 

better articulation. 

5432. Improvements IN TELEPHONES, A. W. Rose, 
Hatton-garden, Middl —12th ber, 1881. 
4d, 


This relates to a microphonic transmitter, and con- 
sists in the combination with the compound micro- 
phone of a thin vibrating diaphragm of mica or other 
material in substitution of the ordinary rigid wooden 
board. The diaphragm may be in connection with all 
the carbon buttons, or only the centre one; it is at- 
tached to the mouthpiece by its edges. 


5436. Macuine Guns, &., J. G. Accles, Hartford, 
Connecticut, U.8.—13th December, 1881. "10d. 

The inventor. claims, First, an improved feeder in 
which the cartridges are supported between spiral or 
helical guides, and are driven by a rotary propeller 
along such guides to the point o delivery ; Secondly, 
a hopper havin ving 6 from its 
under side, an: entering similar grooves in the receiver 
to guide the cartridge in its place in the receiver ; 
Thirdly, a receiver having projections gearing with and 
driving the propeller, wy which the cartridges are 
brought into the gun; Fourthly, a sliding extractor 
with the pusher behind it actuated by a cam surface. 


548'7. Counters ror MuLEs, D. F. H. Orme, 
Oldham.—15th December, 1881. 

This relates to a mule counter  ahieties with a 
vibrating worm wheel or worm segment which engages 
with a worm secured to a mule roc shaft and 
which actuates a vibrating or reciprocating lever or 
ng which acts upon @ wheel or on a te give motion 
to the i 
6441. Pumps, H. J. Haddan, —18th 

December, 1881 oil communication from D. S. 
Chapin, Massachusetts, U. 6d. 

posed of two or more 
tubular pistons, provid hers peer semi-conoidal valves, 
and also of three or more barrels arranged to operate 
with such pistons and valves. 

5442. Row rocks ror Boats, FE. C. Martin, Ipswich.— 
18th 1881. 6d. 


This in a boat rowlock by a 
sliding and swivelling joint to a plate fixed to the gun- 
wale, so that the rowlock when it A not in use can 
be turned and slid downwards and inwards, leaving 
the gunwale clear. 

5444. Boots anp SHoes, W. R. Lake, London,—13th 
December, 1881.—(A communication from W. Comey, 
Westboro’, Mass., U.S.) 6d. 

One feature of the invention consists of a turned 
shoe having its sole channelled from or near the edge 
inwards and united to the upper by a line of stitches 
passing through the upper and through that part of 
the sole under the channel flap. Other features relate 
to the machinery for sewing boots and shoes. 


5448. Apparatus STEAMING AND 
inc Woven Fasrics, H. and J. Clegg, 
Dewsbury.—13th December, 18: 

In the drawing, A is the cheat for containin, 
water, in the bottom of which are fixed a series o 
pipes B, provided at intervals with nozzles C, which 
support, ¢ hollow perforated rollers D upon which 
the cloth is wound. The upper ends of the rollers D 


are closed, so that when steam is forced into them 
through the series of pipes E and B it penetrates 
through the fabric, and causes the water in the cistern 

fi, and so the fabrics are steamed and boiled 


[5443] 


> 


simultaneously, When necessary to cool the fabrics, 

the hot water is let off and cold water ~ 

through the series of pipes E and B, and forced 

through the perforated rollers into the fabric. 

5445. Improvements in GALVANIC BATTERIES, AND 
IN THEIR APPLICATION TO ELectric Lamps, 0. C. 
D. Koss, Canvberwell, Surrey.—13th December, 1881. 


The inventor em loys a carbon zinc battery, and 
uses small lumps of amalgamated zinc in the zinc cell, 
= which means he exposes a larger surface for 
emical action. In the carbon cell he employs hydro- 
chloric acid, either pure or diluted with about one- 
fifth of its volume of water, but its action must be 
strengthened by the addition of about 5 to 10 per cent. 
of some powerful oxidising agent, such as nitric or 
nitrous acid. In the zine cell he uses sulphurous or 
hydrochloric acid diluted with from 8 to 20 parts of 
water. The inventor claims the above battery, and 
also the ar of a dary battery between 
the above battery and aettie lamps. 
5446. Gas Firrixos, READING &., J. J. 
Royle, Manch —13th D , 1881. 6d. 

This relates to a removable fitting ‘capable of being 
suspended from the burner of a gas chandelier bracket 
or other gas fitting, so as to bring down the lighted 
burner nearer to the table or floor, and which burner, 
being surrounded by a suitable shade or es thus 
diffuses the light where it is most required and dis- 

mses with the necessity of having so many lights 

urning in the apartment at the same time. 
5447. Fastenine, J. Hinks, T. Hooper, ane F. 
R. Baker, Birmingham. —13th December, 1881. 

This consists of a pwnage I for gloves in i no 
slit is formed at the wrist, which is made big enough 

to admit the hand, and is then folded over and secured 
; means of two plates of sheet steel hinged together 
at one end and fastened at their outer ends to the 
wrist of the glove. 


5448. Sensitive Paper, &c., W. 7. Morgan, Green- 
— —13th December, 1881. —(Not proceeded with.) 


This relates to the manufacture of sensitive paper 
and to blocks, pads, or tablets of the same, for photo- 
graphic purposes. 

5449. Twistinc or Sirk, &., H. H. Lake, 
London —13th December, 1881.—(A 


5455. Screw PROPELLERS FOR Same, J. Taylor, 
Birkenh —l4th D 1881. 6d, 


The inventor claims the construction and arrange- 
ment of a wrought steel plate, or wrought iron or 


5455 ] 


other metal plate pate: having a boss frame B and 
blades proper A 0’ steel or wrought iron or 
other metal = and an outer ring with vanes 
attached thereto. 


5458. Looms ror Weavine, J. Kenyon, Blackburn. 
and B. Deakin, Darwin.—l4th 1881.-— 
(Not proceeded with.) 2d. 

The objects are, First, to regulate the taking-up 
motion so that a greater number of picks may be put 
in any given length of cloth when required; and 
pcm to obtain an improved method of fitting the 

in the lags of the dobbies. 

5450. Kyire CLeanino Macuines, &c., E. M. Knight, 
.—14th December, 1881.—(Not 


This relates to improved bearings for the shafts or 
axles of the rollers, and to an improved trough or 
apparatus for containing the emery employed in clean- 
ing the knives, and to improved apparatus employed 
in the driving or rotation of of the caning rollers and 
brushes. 

5460. Fences, Gates, &c , D. Rowell, Westminster.— 
—14th December, 1881. 6d. 

This relates to the construction of the longitudinal 
or perpendicular rails of the fence. 

5461. = MEasuRING AND WEIGHING 
Doven, J. W. Drysdale, —14th Decem- 
ber, 1881. ot proceeded. with.) 2d. 

The dough is forced a a tubular vessel 
vided with a contracted nozzle at the end, and where 
it is cut off into lengths. 

5462. Arvirician Licut APPARATUS FOR PuHOTO- 
GRAPHIC Purposes, E. 7. de Banzie, Glasgow.—l4th 
December, 1881.—(Not proceeded with.) 2d. 

This relates to the construction of lamps, particu- 


from A. Bertholon, Charmes, France.) 6d. 

This relates to various improvements in machinery 
for twisting, spinning, or throwing silk or other fibrous 
materials. 

5451. ImproveMeNtTs IN Src ONDARY J 
Pitkin, Clerkenwell, M r. — 13th 
1881. 6 

The improvement consists in forming each elec- 
trode of a mass of very thin turnings or shavings of 
lead in a crumpled conditien, packed in an open frame 
of wood, and enclosed in a covering of felt stretched 
over it on each side, to retain the lead in place, and 
allow it to be acted on by the liquid. The electrode 


451 


thus constituted is connected with the terminals by 

means of a rod of lead flattened and cut or divided 

into a number of narrow strips or branches, which are 
distributed uniformly through the mass of the elec- 
trode, as shown in the figure. 

5452. Improvements IN APPARATUS TO BE USED IN 
CONNECTION WITH ELECTRICAL BATTERIES FOR 
CHARGING THE SAME, &., W. &. Lake, London.— 
13th Decenber, 1881.—(A communication J.F. 
Aymonnet, Paris.) 8d. 

This relates to apparatus for charging dis- 
charging batteries, and for metatatning ¢ the Tigaid in 
them ata tant height ; also to the 
—" of a disinfecter for batteries giving off bad 


6458. PRESERVING MILK, H. W.L. 0. von Roden, 

Hamburg.—14th December, 1881. 2d. 
The inventor claims in the process of preservi' 
ane in bottles or other vessels the method of poate 
rior to sealing, which consists in covering the 
mt i. th a film or he of edible oil during the first 
heating, then removing the same, stoppering, and re- 
heating. 

5454. Rerarrine, Prorectina, SOLEING AND HEELING 
Boots anp Suoes, J. Lewis, Birmingham.—1l4th De- 
cember, 1881. 4d. 

This relates to the new manufacture and method of 

preparing, shaping, and perforating pieces of a 

‘or protecting, repairing, soleing and 
and shoes, and the means and appli 

the same. 


5457. Seraratine toe Dust MIXED wirH THE AIR 
DIsCHARGED FROM MILLSTONEs, PORIFIERS, &e., 
R. Howarth, Rochdale.—14th"D 1881.. 6d. 
This consists, First, in the manner of fixing and 
working filtering material, so as to cause it to be 
turned inside out, and the production of a better 
vacuum on the dust laden side of the flannel or filter- 
ing material, whereby the dust is more completely 
removed from off the ltering material and admits of 
a better air passage ; Second! iy automatically locking 
the dust exit openi: e locking of the door 
whenever the dust-laden air is being blown into the 
compartment with which they are connected, 


larly designed to enable full-length portraits or groups 

to be taken by means of the light without 

shadows, or strongly contrasting light and 

5466. Locks axp Latcnues, W. and S. Bash and N. 
S. Damsa, Manchester.—l4th December, 1881. 

The principal feature of novelty is that the “ sliders” 
of the lock (which are acted on by the key or by the 
handle) project through the case of the lock, and 
themselves form the bolt or latch which secures the 
same, so that the sliders are the only moving parts 
of the lock. 

5467. ExpansiBLe AND CONTRACTING APPARATUS FOR 
THE MANUFACTURE OF BaRRELS oR Casks, J. Camp- 
bell and J. T. Swainston, Limeh .—14th Di b 
1881. 6d. 

This relates to an apparatus capable of expansion 
and contraction within certain limits by suitable 
appliances within itself to receive internal or lining 
hoops and staves or sheets of timber for the manufac- 
ture of barrels or —_™ ea sides on which 
other hoops can be affixed the usual manner if 
desired, the whole being secured while the cask is upon 
the apparatus. 

5468. ImpRovEMENTS IN TELEGRAPH OR TELEPHONE 
Conpuctors, J. Imray, London.—1l4th 
1881.—(A a from J. M. Stearns, jun., 
Brooklyn, U.S) 4d. 

To overcome induction effects the inventor folds up 
a thin sheet of copper along with the insulated con- 
ductors in a zig-zag manner, so that portions of this 
metal are everywhere interposed between each con- 
ductor and those next to it. This metal sheet is at 

points d to earth. 

5469. Gas Moron Enorng, &., F. W. Crossley and 
H. J. Holt, Manchester.—14th December, 1881. 6d. 

The drawing is a longitudinal section showing so 
much of a gas engine as is necessary to illustrate the 
application thereto of that part of the invention 


— 


Y 
H 
4 
Ni 
4 


which relates to means of discharging the exhaust 
and introducing a fresh charge of combustible mix- 
ture. A is the working —— surrounded by its 
water casing Al, and fitted with its piston A®, which 
is linked by the “connecting rod A? to the crank O, the 
whole being mounted on the foundation frame or 
base B, which may constitute a water casing as 

shown. The machine is provided with the Bey 
ports and alide for admission aud ignition of the 


gaseous mixture. D is a chamber in which at the 


a partial 
vacuum is d by the the ot 
in the cylinder Di, this cylinder at an 


angle, so that as piston to is the 
connecting rod D3 to the crank C, is moving be ly 
outwards when the working piston A? is ap; 

ca’ y a passage a e 

at the side of the cylinder, and also th 

valve with an exhaust pipe, to which there’ : 
another communication branch pipe from the 
casing of the slide. 


5470. Improvements 1n GALVANIC 


discs perforated with numerous bole, 
an axis from which they are insula The axis can 
be revolved so that only : a portion [ “the plates are 
d in the iting liquid, or they can be 
withdrawn altogether. 
5471. Cottars &., T. Loveday, Islip. 
14th December, 1 6d. a 
The invention phon in making the collar of a 
light metal or other strong, tough frame or base, and 
affixing thereto on the part next the animal a series of 
springs upholstered over like an ordinary mattress or 
ean bottom. 
54'72. Stoppers ror ConTAINING AERATED 
NN. Fritzner, Berlin.—14th December, 1881. 


Be... relates to a stopper for bottles — a channel 

sage for the admission and discharge of liquid, 
fitted with a spring pusher or piston for for actuating 
a pei om by which means the said channel may be 


opened or closed and the bottle be filled or emptied. 


5474. Trp-vans on Wacons, H. Vickery, Camberwell.— 
14th December, 1881.—{Not proceeded with.) 2d. 
The object is to so construct, yoy = and combine 
the parts of the vans or wagons, as t the bulk of 
e contents shall carried considerably lower than 
in such vans or wagons as at present constructed, and 
well to the rear of the centre of motion, so that the 
tipping or tilting of the van or wagon body, and 
tying of the contents, may be more 8) y and 
ae effected than as hitherto. 


5475. Wueexs ror TRAMWAY AND RaILway VEHICLES, 
ons G. L. Scott, Manchester.—14th December, 1881. 


cast with snugs, which enter between the ends of 
= of arms which are cast upon @ hub, the parts 
ing secured together by means of bolts. 


oon. APPARATUS FoR Use IN THE FELTING oF Hat 
Bopigs, &c., G. Atherton, Stockport.—l4th Decem- 
ber, 1881. ay communication from G. Yule, Newark, 

U. &)—(Not proceeded with.) 2d. 

This relates to apparatus wherein rollers are em- 
ployed in the felting or planking of hat bodies and 
other articles. 

54'78. Hanp Stamps ror Datino, &c., E. M. Richford, 
London.—14th December, 1881. 6d. 

This consists in a hand stamp for datin; 
employment in combination with a or 
die-plate, of type wheels of india-rubber ; Secondly, 
in moulding or casting and vulcanising india-rubber 
type wheels in tightly closed moulds; and Thirdly, 
the construction of the moulds consisting of a radiall: 
chambered or sunk 4 in combination with sun 
type ¢ or matrices fixed therein, and a suitable covering 
Pp 
5479. Transmitrinc Motive Power, &c., A. Lafargue, 

~—14th December, 1881. —(Not proceeded 
with 2d. 

This relates to improvements in mechanism or 
apparatus for transmitting motive — by converting 
reciprocating eee motion into continuous cir- 
cular motion. 

5480. EmBroipeRinc APPARATUS FOR SEWING Ma- 
CHINES, W. R. Lake, London.—14th December, 1881. 
—{A communication from F. H. Chilton, New York.) 


w.. relates partly to an embroidering a tus for 
machines, consisting of the presser foot having 
a yn device, and the hook pivotted in near relation 
to the vertical line of centre of the sewing needle, and 
connected with the rod which passes rearward, an: 
actuated by the rocking lever to have a pir bes oat 
sliding in combination with the eye-bar 
adapted to have a simult t with the 
said hook in a different direction thereto, and so 
deliver the embroidering thread to the hook. 


5481. Improvements SeconpaRy Batteries, D. G@. 
Fitz , Brixton, Surrey.—14th December, 1881. 


The inventor employs carbon in the form of frag- 
—_ in direct contact with each other at one or 
ore points, whilst the interstices between them are 
filled with lead in a state of division or with an oxide 
of lead, such as red lead, or with an insoluble salt of 
lead such as the a The carbon fragments may 
be first coated with lead by immersing them in a solu- 
tion of a salt of that metal, such as the acetate, and 
subsequently reducing the metal by heating without 
access of air, or electrol In the construction of a 
cell the carbon fragments are divided into two por- 
tions, each of which is in contact with a plate of 
carbon to which a terminal is attached. The two 
portions are prevented from coming into contact by 
the use of a diaphragm of felt or other material. The 
inventor also claims the use of the mixture of carbon 
fragments with lead in a state of fine division, or an 
insoluble compound of lead in conjunction with a 
tube or vessel of carbon or lead, perforated with aper- 
tures which are closed with or covered by a porous 
material. 


Biastinc CARTRIDGES AND EXPLOSIVE 
Crarcss, &., R. M. Gardiner, Westminster, and 

G. Trench, Faversham.—l4th December, 1881. 6d. 
The object is to so blasting cartridges and 
gen ly as to render them water 


5484. picveus AND TRICYCLE VELOCIPEDES, A. 
Lafargue, Ki 9 15th December, 1881.—(Not 
One part relates to means of conv: a bi ‘at 
will) into a tricycle. A Second part relates to a ae 
form of saddle ; and a Third relates to the con- 
struction of an india-rubber stirrup or treadle. 
5485. Marcu Boxes or Recepracies, M. Wilson, 
be Rye. - 15th December, 1881.—( Not 
2d, 


The invention consists in providing the boxes or 
a hollow cover over stri 
surface, for the purpose of preven e 
particles or sparks of the or fu 

jing thrown off into the room or upon the person. 
5486 Repropuction on Propucrion oF Copies oF 

Pictures, &c., A, Hely, South Lambeth.—15th 


The designs are C3 ben ig upon plates, blocks, 
stones. or types, Se termed ‘‘moulds,” a 
separate moul being ee od for each colour, which is 
placed in any suit: and ¢ 


with its respective pigment. A canvas is then 
stretched on a frame and coated with oil or varnish 
paint of the colour required for the ground of the 
picture. The vacant space inside the stretcher, under 
the canvas, is filled up by a removable wooden block. 
The canvas is then placed in a press, face to face with 
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a mould, when, ge the pressure exerted, the 
ent deposi’ La the the mould 
afi mone y impressed upon the face of the 

canvas. 

W. Watson, Leeds.—15th Decem- 

This ‘refers to the application and employment of 
earthenware in the construction of cylinders, 
and piston rings of gas engines, instead of iron or 
other metal as heretofore. 
Workinc GRapPLe Buckets anp Forks, J. C. 

Ki pon-Hull.—15th December, 
—(Not with.) 2d. 

The invention relates to an arrangement by which 
the slack of the releasing chain is hauled in, while 
the bucket or fork is ‘Taised the a ae ‘of the 
bucket or fork effect ] and the 
ar ag or fork in descending draws out the releasing 
chain. 

5489. Borries ror THE COUNTING OF 
Drops oF Liqguips DiscHarcep THEREFROM, F. 
Wirth, Frankfort..—15th December, 1881.—(A 
munication from H. Lamprecht, Gnarrenderg, and 
G. Hirdes, Bremen.) 6d. 

This relates to a bottle provided at its neck with a 
lip or spout on one side, and with an aperture through 
& projection on the opposite side, in combination with 
a stopper having two inclined faces, or with a cork or 
other suitable stopper. 

5490. Iuprovements rm Execrric Lamps, W. R. 
Lake, London.—15th December, 1881.—(A communi- 
cation from J. A. Mondos, Neuilly, France.) 6d. 

This invention consists of an arc lamp, in which the 
arc is struck and the carbons regulated by the current 
itself, without any clockwork. The illustration ex- 
plains how this is done. When the current passes 
armature F is attracted, and the lower carbons 


separated from the u ones. P is a counterweight, 

connected with which is a stop mechanism for hold- 

ing the upper carbon, which is governed by the arma- 

ture of the electro-magnet E. 

5491. anp Wire Carns FOR 
Carpinc Enotes, A. W. L. Reddie, Eth 
December, 1881.—(A communication from 


y.) 6d. 
The object is to panties ares a more 
of ready-made wire cards 


ing engines, so as to form the sap ots each wire, or both, 
d i short and 
somewhat blunt point as heretofore. 


5404. Improvements mx SeconpaRy Vottaic CELLS, 
Newcastle-on-Tyne.—15th December, 
This relates to forming the tes for secondary 
batteries. The inventor takes = of corru- 
— as described in his previous patent, No. 2272, 
ted 24th May, 1881, and exposes them to the com- 
bined action of acetic acid, carbonic acid, and atmo- 
spheric air, which results in the formation of carbonate 
of lead on the plates. After this action has taken 
to a sufficient depth, a portion of the plates bein, 
eft upon, he subjects them to the action o! 
electrolytic hydrogen by making them the cathode of 
an electric generator. The plates are then made up 
into cells as usual in Planté’s cells. 
5405. Propuctnc TRANSPARENT, SEMI-TRANSPARENT, 
orn Opaque SHEETS wiTtH Worps oR 
& V. Bmery, bury.—15th Di b 


1881. 
Gelatine, for example, is melted and run on a piece 
of glass, by preference, having the desired w or 


design cut or moulded thereon, so that the gelatinous 

substance may run thereon, and when dried and taken 

from the mould a transparent, semi-transparent, or 

— flexible sheet with the desired words or design 
in relief will be produced. 


5497. Apparatus TO FaciLitaTE THE CARRIAGE OF 
Boxes, &c., C. A. Carus-Wilson, Grenville-place. 
—15th December, 1881. 4d. 

This relates to a frame for carrying boxes, &c. 
5499. ImproveMENTs In MEAsuRING AND RECORDING 

E.Lectric CURRENTS AND IN THE APPARATUS EM- 
PLOYED THEREIN, J. W. Swan, Newcastle-on-Tyne. 
—l6th December, 1881. 4d. 

This relates to improvements in an electric meter 
described in patent No. 5004, taken out by the present 
inventer on the Ist December, 1880. The first im- 
provement consists in avoiding the necessity for 
branch wires from each lamp and the meter, by taking 
the main conductor, or a shunt from it, round the 
several electro-magnets which determine the engage- 
ment of the pawls with the counting apparatus, and 
adjusting the springs which counteract the pull of 
these electro-magnets, so that when the current for the 
supply of one lamp is passing through the main wire 
or shunt, only one magnet armature will be attracted, 
and so that the number of magnet armatures rendered 
operative by any current shall correspond with the 
number of lamps lighted. Another improvement con- 
sists in arranging the motor which actuates the 
counting mechanism so as to commence action simul- 
taneously with the coming into action of any of the 
electro-magnets. This is accomplished by the use of a 
solenoid in the circuit of the main wire or in a shunt 
from it, so arranged that the position of its core will 
vary with the ong of the current passing, and so 
connect the motor and counting mechanism as to cause 
the rate of counting to vary as above indicated. It 
also relates to a means of combining an automatically 
variable resistance connected in series with an electro- 
lyticcell, and in multiple arc with the lamps, 
so as to give a reciprocating motion to a balance beam 
conne ted with the counting mechanism. 

5500. Serrmc Barances, R. Lamont, Kilmarnock.— 
16th December, 1881.—(Not proceeded with.) 2d. 

The object is especially to reduce the amount of the 
oscillating or vibrating action. 

5501. Precmatic anp OTHER Rattways, &c., 7. W. 
Rammell, m.—l6th December, 1881. 6d. 

One part ‘relates to the manner of arranging the 
machinery and connecting air ways, as well as those 
for the supply and escape of the air, and of applying 
the pressure in the working of two or more sections of 
such railways. Another part relates to the form of 
the tubular way. A Third part relates to the method 
of placing and fixing the permanent way within 
the tubular way when cast iron is employed. A 
Fourth part relates to the carriage employed. 

. METALLIC Caszs, G. Kynoch, 
Witton.—16th December, 1881.—(A "communication 
i? A. Butler, Munich. )—(Not proceeded with.) 


the wads in 
the use of any 


This relates to means of secu 
metallic cartridge cases without 


= with 


otherwise the of the 

5508. J. Milne, Bdinburgh.—16th 

881.—{Not proceeded with.) 2d. 

This fire- Tighter consists essentially of a wick, pre- 
ferably of asbestos or other incombustible material, 
fitted in a holder, wherein it may be impregnated with 

ffine oil or other inflammable matter, and made to 
urn like a lamp. 

5505. Securine tHe Enps, Heaps, or CaPs on 
Meta Cans or Cases, W. R. Lake, London.—16th 
December, 1881.—(A communication from J. M 
Clark, Wilmington, U.S.) 

This relates to the general construction of a machine 
to be used in the o — of capping or soldering on 
the ends or caps of metal cans or cases. 

5506. Apsustinc Doors, &c., S. 
4. Say, London.—l6th December, 1881.—(Not pro- 
ceeded with.) 2d. 

The door post is made in two ) parts, one of which is 
a fixture, whilst the other is movable to and fro 
thereon. This latter ‘is guided at its ends, and if 
thereof, so as to guide it firmly 
and yet — it to be moved in the required direc- 
tion without danger of twisting or working loose. 
The door is hinged to the movable door post. 

5507. Treatment or INGREDIENTS AS SUBSTITUTE FOR 
Correz, H. Gardner, —16th December, 1881. 
—(A communication from E, A. Grote, Freudenberg.) 

Not vroceeded with.) 2d. 

Rye-bread, or the dough of rye, is roasted and ground 
and mixed with roasted and ground rye s, adding 
small quantities of roasted and ground cocoa shells, 
coffee beans, bicarbonate of soda and caramel, made of 
molasses, turnip leaves, sugar, and carbonate of 
ammonia. 

5509. Borries, anp Stoppers ror Same, F. S. S. 

Wandsworth.—1l6th December, 1881.—(Not 
proceeded with.) 2d. 

This relates to means of stoppering bottles in an air- 
tight manner without corks or wire. 


5510. Castors ror Bepsreaps, &., S. H. Barnett, 
Notting-hill.—l6th 1881.—{Not proceeded 
with.) 2d. 

According to one arrangement, a frame constructed 
with a peg hole and with two or more horns, carries a 
pin that forms the axis of the wheels, which are 
threaded on such axis with washers between one 
another and between themselves and the horns. 


5511. Ascerrarnine THE Prrcu or Screw 
D. B. Hutton, Poplar.—l6th December, 1881. 

The instrument consists essentially of two legs and 
an arm capable of forming respectively the perpen- 
dicular, the hypothenuse, and the base of a right- 
angled ‘triangle, inverted or otherwise, and provided 
with a spirit level plummet or equivalent, whereby the 
pitch of a propeller blade at any given diameter may 
be determin: 

5512. Arranazos For A Sutp’s CoURSE ON 
a Cuart, &c., R. H. Hughes, Liverpool.—l6th 
December, 1881.—( Not proceeded with.) 2d. 

The apparatus consists, First, in a compass card as 
ordinarily used ; Secondly, in a bracket centred in the 
centre of the card and capable of revolving thereon, 
and carrying a slide block on the bracket at some 
distance from the centre ; Thirdly, a ruler with a slot 

el to its side, in which slides the aforesaid 

lock, the slot being so placed in the ruler that the 

edge of the ruler shall exactly come over the centre of 
the card. 

5518. ImproveMENTs IN APPARATUS TO BE USED IN 
TORPEDO OPERATIONS AND IN SEARCHING FOR Svus- 
MERGED Bopigs, &., C. A. McEvoy, Adelphi, 
Middlesex.—l6th December, 1881. 6d. 

The apparatus consists of a box to be sunk in the 
water containing two bobbins of wire, aos ee bya 
cable containing insulated wires connected as shown 
to the coils on the bobbins. The apparatus at the sur- 
face of the water consists of a battery, and two bobbins 
similar to those in the other box. The wire on one of 
the bobbins of each pair constitutes a primary coil, 
and that on the other a ——, coil, in which 
currents are p d by i nthe y 


t having to bend or 
cartridge. 


circuit is placed a teleph bined with the 
battery is an interrupter A. for operation, the 
smaller box is lowered into the sea until it lies at the 


bottom. A current is then sent through the primary 
circuit, and the distance between the bobbins B and 
F is adjusted until no sound is heard in the telephone. 
The small box is then drawn slowly along the bottom. 
When any metallic body is approached by it, the 
balance between the two Rud; is disturbed and loud 
sounds are heard in the telephone. 
5551. Improvements IN ARMATURES FOR MAGNETO- 
ELEcTRIC AND DyYNAMO-ELECTRIC MACHINES, &c., 
J. H. Johnson, Lincoln’s-inn-fields, Middlesex.— 
19th December, 1881.—(A W. 
W. Griscom, Philadelphia, 0.8.) 6d. 

The improvements refer more particularly to arma- 
tures of the Siemens type, but are applicable to the 
ay of all other armatures. The invention consists 

in dividing extremities of the armature into two or 
more sections concentric with each other, one or more 


of such sections being at such a distance as to utilise 

the magnetic lines of force which fill the between 

the two poles of the field ets, whilst the other 
section or sections are arranged so as to cp in close 
proximity to the poles of the field magnets. The 

illustration explains how this is done; it represents a 

transverse section of an armature constructed accord- 

ing to this invention. 

89. CoLourtnc MatrTers For DYEING AND PRINTING, 
J. A. Dizon, Glasgow.—4th January, 1882.—(A com- 
munication from Dr. C. Kenig, Germany.) 2d. 

This consists in the conversion of paraleucaniline 
and of its homologues into colouring matters of the 
e series by coe thesalts of paraleucaniline, 


rosanilin: 
and of its homologues with the a of metallic 
oxides, such as the hydrated oxide of iro: 


981. Improvements DyNAMO-ELECTRIC MACHINES, 
A, M. Clark, London.—25th February, 1882.—(4 
ory from H. B. Sheridan, Cleveland, 
10. 
The object of this invention is to produce a machine 
in which the current induced in the armature will be 
without wide breaks and nearly continuous. The 
field magnets are made oblong in cross section, and 
arranged in two series in a circle around the armature 
shaft, with the poles of the opposing series facing each 
other, and arranged at a sufficient distance apart to 
receive the armature between them, the holes of each 
series nearly overlapping each other laterally, and 
forming a nearly continuous magnetic field. The 
armature core is a hollow iron ring, and is nearly 
rectangular in cross section. Its sides converge slightly 
from the periphery of the ring to its inner side. In 


oll riphery of the iw core are formed a 
of openings, and in the inner side a corre- 
sanding number. Upon the sides projections are 
formed, the outer surfaces of which converge, so as to 
be parallel with the sides of the body of the said arma- 
ture. These projections form pairs of ves, in each 
of which is wound a single helix of insulated wire. 
The outer end of one helix and the inner end of the 
other are joined, and both are connected with one 
section of the commutator. Our illustration shows a 
plan of the machine partly in section. 
996. Macunes Sewine Fiat Buttons To 
&c., R. H. Brandon, Paris.—lst March, 
1882.—(A communication from The Morley Sering 
Machine ae Boston, U.S.)—(Complete.) 6d. 

This relates to the details of construction of aneedle 
feed sewing machine, in which an eyed needle and a 
hook needle are used in combination with a loop carrier 
operating above the work and at right angles to the 
vertical line in which the needles move when they pass 
through the fabric, the object being to sew buttons on 
the fabrics by carrying a double thread from the 
underside of said fabric up through a button and 
across that partof the button between the holes therein, 
and thence down through the fabric, and so sewing on 
one button after another in a line with a continuous 
thread, and to feed said fabric along to plaice said 
buttons at any desired distance one from the other. 
1066. LusricaTinac AND CLEANSING SPINDLES FOR 

Spinninc anv Dovus.iine, T. Watson, Paisley.—6th 
March, 1882. 
This consists essentially in cutting or otherwise 


making a slit F in the bottom end of the bush to a 
little above the end of the spindle, for the admission 
of oil upwards to spindle A. 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


259,901. Vatves, Edwin R. Tomlinson, Stratford, 
assignor to himself and Edwin G. Burnham, Bridge- 
port, Conn.— Filed March 24th, 1882. 

Claim.—(1) A valve having a flat-faced seat J, in 
combination with a flat disc E, anda loose ring or 


removable seat G, as and for the purpose set forth. 
2) In globe or other valves having a flat seat J, a flat- 
aced disc E,in combination with a loose or 
removable soft-metal seat G, and a guide H, as and for 
the purpose described. (3) ‘A valve having a flat seat 
J, and provided with a cap B, in combination with a 
stem D, carrying a flat-faced’ disc E, a loose ring or 
removable soft metal seat G, and a "guide H, as set 
orth, 


260,015. Pitz ror Usr in THE CONSTRUCTION OF 
WHARVES AND OTHER Srrvctures, R. M. Franklin, 
Galveston, Tex.—Filed October 1st, 1881. 

Brief.—A pile consisting of a hollow central metal 
and wood end sections, the lower one of the latter 


having an orifice connecting with the chamber in the 


section receive the ends of the wooden w 


{260.015} 


metal section. Ferules on the ends of the metal 
sections, which 


codigos secured by bolts having split heads to receiv 
race-rods. 
260,029. Execrric Liour, Philip 0. Wash- 
ington, D.C.—Filed September 28th, 1 
Claim.—{1) The bination of the d carbon 
or other electrodes of like refractory and conducting 
capacity, their surrounding body of refractory non- 
the intermediate connecting- 
piece, which connects the two carbon points or elec- 
trodes, and the closely fitting caps of conductin, 
material placed in close contact with the carbons an 
carbon-investing body, whereby the ingress of air is 
prevented and electrical contact with the carbon ends 


is 


is maintained. (2) The combination of the carbons 
and their enclosing body, the former fitted air-tight 
within the latter and the latter provided with a — 
conical orifice, and the conical or wedge-shaped 
adapted to fit said orifice so as to exclude the air con 
comet with the carbons, substantially as and for the 
purpose set forth. 
260,040. Exasric CusHion ror CuTTER-BARS, Serring 
C. Megill, Chwago, IU iled October 7th, 1881. 
Claim.—In a mowing machine, the elastic cushion 
A, in combination with the cutter-bar, rod, flanged 


60.040] 


and arranged to 


collars, and bracket, constructed an 
the purpose set f 


operate substantially as and for 
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VISITS IN THE PROVINCES. 


MESSRS. HATHORNE, DAVEY, AND CO.’S WORKS, 
LEEDS. 


In the Sun Foundry, Leeds, the speciality is the con- 
struction of pumping machinery for mines, waterworks, 
and sewerage works, most of this being constructed on 
Mr. Davey’s now well known differential cut-off gear 
system. Engines of this kind are now in use all over 
Great Britain, and they are also in use from China to 
Peru. Of a set working in the Kai-Ping Colliery in 
China, together with the winding plant, we gave some 
account in our impression of the 18th of March, 1881, and 
we have from time to time described them as employed 
in mines and waterworks in various places, either of the 
horizontal, direct-acting, or vertical, beam, and double 
beam types. Of the direct-acting type, the members 
of the Institution of Mechani Engineers will see 
several in course of construction, as well as the 
pumping gear connected therewith, including the tee 
and angle rocking beams, which also are made in 
numbers at the Sun Foundry. These are built of timber, 
plated strongly and tied ; and for cutting out the holes in 
the wrought iron side plates, a machine, paren ig! made by 
Messrs. Joshua Buckton and Co., is employed, the cutter 
head being annular in form, and thus cutting out circular 

lates of the metal, or, when the machine is used for the 
oe crossheads of large pumping engines, large cylin- 
drical blocks. The cutter head is supplied with a constant 
stream of water, by which the cuttings are driven back 
through holes on the back of the cutter head. The bed 
plates or girders of the direct-acting pumping engines are 
often of great length, and too great a length for safe trans- 
port ; it is therefore necessary to send them away in two 
pieces. They are, however, cast in one length with 


separating core plates, which leave only a small thickness 
of metal continuous on the outer face of the girder. When 
cold these are broken in the ordinary way, and upon bolt- 
ing the two parts together again in place the joint is per- 
fect and cannot very well be seen. 

Amongst the machine tools in these works is a boring 
machine by Buckton and Co., chiefly used for boring blow- 
ing cylinders, which it will take up to 80in. in diameter 
and 10ft. stroke. 
consisting simply of a boring bar, driving shaft with a 
long bearing in a heavy headstock, and having one large 
worm wheel on the shaft driven direct by a worm with 
large rubbing surface. This simple machine seems to have 
been made in considerable numbers by Messrs, Buckton 
and Co., for they are noticeable in several places in Leeds, 
and several of small size were to be seen in one large shop 
temporarily fixed, just where it might be most, convenient 
to do so, on the bed-plate of a very large vertical planing 
machine with movable head, similar to that described in 
our impression of the 21st October, 1881. A large cast 
iron plate planed and provided with plenty of holes for 
holding anything, and commanded by a line of shafting, is 
a valuable tool in any shop where a variety of work 
is carried on. Among the machinery in course of con- 
struction is a fine tandem compound engine with 18in. 
and 34in. cylinders, of 3ft. stroke, and to run at sixty-five 
revolutions per minute, or a piston speed of 390ft. per 
minute. This engine is to be connected by gearing to a 
large centrifugal pump, which is intended to raise 100 tons 


The machine is of the simplest kind,. 


of water per minute 16ft. high, the pump being for a 
Cambridgeshire fen. The pump has a vertical shaft, and 
will be placed so that the water is forced the 16ft. A num- 
ber of the differential pumping engines have been sent to 
Germany, and another for underground work in the Mans- 
field salt mines is in course of erection. This is of large 
size, the total length being 46ft. The pump valves are of 
special form, and are arranged so that the opening of the 
one pair and the closing of the other are perfectly simul- 
taneous, and by this means the slip which takes place 
when the suction valves close late, or when the percussion 
delivery valves close late, are avoided. These horizontal 
valves we shall illustrate in another impression. 

The visitors will also see Mr. Davey’s small steam 
motors with flashing boilers, in course of construction. 
These we illustrated in our impression of the 30th of June 
last. This engine has now been under trial a considerable 
time, and seems likely to be largely employed where small 
mapper are required, and where skilled attention is not to 

had. The engine makes about 200 revolutions per 
minute, water being injected into the boiler once per revo- 
lution. Steam is cut off at 0°62 of the stroke, and as 
showing that the water injected is instantaneously con- 
verted into steam, it may be noticed that it is found that the 
pressure is slightly greater on the first than on the second 
stroke. 

Mention should be made also of Mr. Davey’s new 
pumping engine recorder for Cornish and other direct- 
acting pumping engines. This comprises a well gauge, 
and stroke recorder, or a counter, or a well gauge alone, 
as shown by the engravings in the preceding column. The 
well gauge consists of an ordinary U water column pres- 
sure gauge, attached to an empty pipe, except of air 
which dips into the well. The pressure upon the air, 
of course, varies with the height of the water 
in the well, and the gauge is more trustworthy 
than the usual float and wire or cord over pulleys, espe- 
cially when the wire has to pass round several corners. The 
recorder consists of a barrel, upon which is placed a sheet 
of paper to show the quantity of water pumped through in 
twenty-four hours. The barrel is worked by a clock in 
the upper part of an ornamental case, and the pencil 
which makes the record on the paper is actuated by gear- 
ing which receives its motion directly from the piston rod. 
The performance of the engine is thus recorded, and short 
or full strokes or stops registered. The exact quantity of 
water pumped is thus recorded, and not simply the number 
of strokes, whether short or long. A small pump is 
attached to the well gauge pipe, so that by a stroke of this 
the air in the pipe may be renewed to make up for any loss. 


MESSRS. TANNETT, WALKER, AND CO.’S WORKS, 
HUNSLET, LEEDS. 

Steel-making and iron-making plant, and especially 
ingot and converter ladle cranes and other hydraulic cranes, 
chiefly occupy these works. Centre pillar cranes have 
received particular attention, and for casting these verti- 
cally up to about 40ft. in length there is in the foundry a 
very deep tank, or well, as someone has called it, made, we 
believe, of one or two large old boiler shells. When we 
visited the works one of these columns, 35ft. in length, 32in. 
diameter, and perfectly sound, was in the yard ready to go 
into the turnery. It need hardly be said that with such a 
head as this the smaller part of the column, which is at 
the bottom of the mould, is a sound casting, and by casting 
upward and with a good feeding head the whole casting is 
solid. Light hydraulic jib cranes, made on Mr. Walker’s 
system, with telescopic piston plungers, so that when 
lifting light loads the quantity of water used is 
automatically reduced in quantity, are made in large 
numbers, and the same arrangement is adopted in the five 
cranes of one of the foundries. In another foundry are 
two powerful steam jib cranes commanding the whole 
floor, jib cranes being almost everywhere in Leeds pre- 
ferred to travellers for this purpose, as men cannot stand 
the work in the roof of a busy foundry. Hydraulic 
capstans with underneath engines are also being made in 
considerable numbers, twelve, to exert a hauling pull of 
16 tons, being now made for Chatham. The pressure 
generally used in the hydraulic plant made at the work is 
7501b., 7201b. being used in the works to actuate the 
cranes and furnace hoist. The latter has a lift of about 
15ft., the column being only a 3in. steel bar. The platform, 
however, is not large, and is well guided, so that the 3in. 
column does not whip under the load. In the erecting 
shop we found a pair of compound engines with 34in. 
and 60in. cylinders and surface condensers with separate 
circulating pumps for a rolling and cogging mill. This is 
the fourth set from these patterns, one having recently 
been fixed in an extension of the Leeds Forge Company’s 
works to drive a large mill for corrugating Fox’s corru- 
gated flues. In one of the lathes, at the time of our visit, 
was one of the rolls for this corrugating mill. It was of 
crucible steel, cast by Messrs. Naylor, Vickers, and Co., 
the corrugated part being about 7ft. Gin. in length and 2ft. 
in diameter, the steel casting alone costing £425. Some 
very large basic process plant is in course of construction 
in the works, including 15-ton converters, for which 
the trunnion belts, 10ft. 8in. in diameter. were being bored 
out, and others for 10-ton converters. The plant includes 
15-ton casting pit cranes and a 20-ton hydraulic wrought 
iron gantry traveller. 


MESSRS. SMITH, BEACOCK, AND TANNETT, VICTORIA 
FOUNDRY, LEEDS. 

In the Victoria Foundry a lot of fine machine tools are in 
course of construction, including some excellent machines for 
France, more especially for marine engineering works. 
One immense lathe will be advancing towards completion 
in the middle of August. The bed of this lathe is 75ft. in 
length, and has three surfaces, the width across the outer 
surface sbeing 9ft. It has5ft. centres, and therestsaddles are 
carried on the three surfaces and receive motion from two din. 
screws. This lathe is for heavy ordnance and marine shaft 
work, and weighs about 80 tons. One part of the bed of 


this lathe was, when we visited the works, on a large two- 
way cut planing machine of the maker’s own construction. 


The machine is over 64ft. in length, and will plane 42ft. 6in. 
at a time. 

In the works are also some small planing machines, con- 
structed for the Indian State Railway shops, and from the 
specification of the engineer of the works. The bed is not 
more than about 5ft. or 6ft.,and yet these machines are 
fitted with double tool boxes to cut both ways—which is 
a little absurd. Visitors will see in course of construc- 
tion a large travelling crane, to lift 50 tons, also for France. 
Large screwing machines—or, rather, machines for 
screwing large bolts, ze, up to 6in. diameter are made 
under Barrows’ patent, and have been chiefly sent to 
marine engineering works; one for cutting Gin. bolts being 
in course of completion for Messrs. Caird, of Greenock. 
These machines we illustrated in our impression of the 
14th October, 1881. In these machines there is some very 
nice fitting, and the construction of the dies is a work of 
time. The taps and hubs are made by Mr. T. Widdowson, 
of Salford, Manchester; and it is curious to learn that this 
maker attributes a good deal of his success in the difficult 
work of hardening these large tools to the composition of 
the water which he uses, the quality of the water and its specific 
virtue being gradually acquired by continual use. Messrs. 
Smith, Beacock, and Tannett have a large quantity of fine 
tools for their own use, and the travelling crane in their 
erecting shop will attract attention. The crane at Monk 
Bridge Ironworks, which we illustrated in general outline 
last week and in detail this week, was made by this firm, 
and the movable bearing for the square driving shaft is of 
peculiar construction. The inclined plane seen at one end 
of the lower part of the ends of the crane releases a catch, 
and the bearing is let go, and in descent follows the 
inner inclined plane. The wheel passes, and the inclined 
plane at the other end of the crane end plates raises the 
bearing, and it there stops until the crane comes back. 

The crane is provided with wrought iron box girders 
and end carriages. Span, 29ft. 2in. centre to centre of 
rails; height from rail to roof of shop, 3ft.; speed of lift 
9}ft., of longitudinal travel 50ft., and of cross travel 40ft. 
per minute. The attendant is placed in a cage at one end 
under the girders, and has all the handles within reach. 
The driving motion is given to the crane from 2$in. square 
shaft supported every l0ft. by bearings, the two end 
bearings being fixed, and those intermediate rising and 
lowering, as shown in detail, to allow the crane driving 
wheel to travel along. A small engine is fixed to each 
end of square shaft. To the crane is fixed a casting with 
two series of inclined planes—one acting on the locking 
lever and the other raising and lowering the bearing. The 
crane is provided with a friction brake, and all or any of 
the motions may be at work at the same time, and expan- 
sion clutches are employed for starting and stopping the 
various motions. 


MISCELLANEOUS EXHIBITS AT THE READING 
SHOW. 


Amonest the new implements which we have not yet 
described was a new potato digger, by Messrs. Davey, 
Sleep, and Co., of St. Germans, Cornwall. This consists of 
a plough body mounted on a frame running on two land 
wheels about 3ft. in diameter, and provided with a seat 
like a gang plough. Behind, and as a continuation of, the 
turnfurrow-shaped digger breast, is a strong grid of round 
iron bars, to which a shaking motion is given by means of an 
arm which comes into contact with large cog-shaped pieces in 
the rim of one of the land wheels. This breaks and 
shakes the dirt from the potatoes, most of which are 
delivered behind the grid. This potato raiser promises 
well, is handy as well as lighter than most others. 

Messrs. Penney and Co., of Lincoln, exhibit the model of 
Clark’s new potato raiser which they are now making, and 
which is exhibited on another stand by the inventor. Its- 
construction is such that on the forward motion of 
the horses, a long plate iron spade-shaped scoop at 
the front part of the machine, which can be adjusted by 
a screw and hand wheel above it to suit the depth of 
the potato, is forced beneath the rows ; and the potatoes, 
dirt, and everything are conveyed up the wrought iron 
trough by means of a web platform, into the revolv- 
ing cylinder at the hinder part of the machine, and the 
meshes of which separate the soil from the potatoes. The 
potatoes can either roll out of the separator in a stream 
upon the ground, ready for being collected by the pickers, 
or are deposited in a basket hung at rear of the cylinder. 
The exclusive advantages claimed for this potato raiser are 
that the tubers are all completely raised without injury to 
any, and as the soil is separated before the potatoes leave 
the cylinder, there is no danger of their being buried 
again, so that the operation of harrowing the land for 
stray potatoes may dispensed with. The machine is 
strong and well made, but we should imagine that as it 
is mounted upon two rigid parallel axles, it is very difficult 
to turn on the narrow headlands of potato fields. 

A fan for hay rick drying purposes was exhibited by 
Messrs. Wallis and Steevens, Basingstoke. Its - general 
form is shown in the annexed woodcut. The fan case D is 


placed within one end of a wood frame, the other end 
carrying a hand-wheel A with handles H, driving the fan 
by astrap from the wheel A to the fan pulley B. The 
pipe C from the rick is of leather with iron connecting 
flange. The hand-wheel is 30in. diameter and the pulley 
about 2in., though the speed of the fan was said to be 
18} to one of the hand-wheel. The fan is 26in. diameter, 
apparently in the centre of the case, and the blades 6in. 
wide. The handles have a length of about 94in. 

Messrs. E. H. Bentall and Co. showed an assortment 
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of finished nuts and screws made of Siemens stee 


TRIAL OF HAY DRYING APPARATUS AND 
FANS AT READING. 

Tue trials of hay drying apparatus at Reading under 
the direction of the Royal Agricultural Society have pro- 
ceeded very slowly, chiefly because the weather during the 

| week preceding the show and the first days of the show 
| week was so very wet that it was impossible to build 
| stacks of the that had been cut and fully withered, 
| but was so sodden with rain. As we have already stated, 
a rick was made on the 8tk of July of hay dried by the 
Gibbs hot air drying machine, but after that very little 
was done for nearly a 
week, A rick was then 
made of wet hay and 
treated by the Coultas 
steam fan, which was 
briefly described in our 
impression of the 7th 
inst. This rick has been 
completed since, but as 
to the quality of the 
product we shall say 


nothing until further on. 


1. 
‘Besides nuts, studs, and screws for engineers’ use, all of 
good machine finish, they showed parts of Jacquard looms 
for Nottingham manufacturers, special screws for manu- 
facturers still further north, and nuts of special sizes, 
shapes, and threads for bicycle manufacturers. Messrs, 
Bentall and Co. have some special machinery with which 
they make these things, and this enables them to compete 
with makers in the steel and fuel districts. Siemens steel 
is used as being more uniform than Bessemer steel, which 
was tried for the purpose. 
The mole draining plough entered by Messrs, Fowler 


IES 


can never be high, for 


tough. 
sequently made for the 


we shall refer later on. 
and Co, for trial, but which was withdrawn, is shown by | bited and entered for trial by (1) Mr. Gibbs ; (2) and (3) Mr. 
the annexed woodcut, which explains itself. |C. Phillips, Newport, Mon.; (4) Mr. C. A. Lister, of 
Messrs. Picksley, Sims, and Co. showed a horse-rake | Dursley ; (5) Mr. Coultas, of Grantham; (6) and (7) the 
with teeth of the section, and fastened into the heasd, | Agricultural and Horticultural Co., Greening’s fan ; (8) T. 
by which they are strung | C, Bamlett, of Thirsk. 
on, and are movable on a| The trials of these fans have afforded some figures which 
rod across the rake, as | are not without interest and some value, though the trials 
ae shown herewith. This me- | were far from complete, and none of the fans gave evidence 
——— ae ae = thod of fastening is sim- | of any special knowledge of the principles on which the 
PIOKBLEY'S RAKE TOOTH ple and permanent; the construction of a fan should be based. Owing to the 
i .. Section of the steel em- | courtesy of the judges we were enabled to take the figures 
ployed may give flexibility, but it is not so good | obtained as the trials went on, and to afford some assist- 
as the section sometimes used, like that of a double-headed | ance in obtaining them. These figures we have embodied 
railway rail. | in a table which will be found on page 61, and before 
Messrs. John Crowley and Co., of Meadowhall, near | making any further reference to them a brief description 
Sheffield, exhibited a large number of chaff-cutters and | must be given of the fans. They are all exhaust fans, and 
food-preparing machines ; but attention may be drawn to | are used as described in our impression of the 7th inst. 
the collection of malleable iron castings and goods which | 
formed a prominent feature of their stand. A great many 
of the castings there shown were of articles which, when 
finished, get the credit of being wrought iron, and even in | 
some cases steel—bicycle forks, stocks for stocks and dies, 
and others may be mentioned. Some very light castings 
for machinery, such as loom beam flanges, also showed the 
quality of the work now done in eable iron, and the — 
confidence placed in the material, which, at a cost of about 
4d. per lb., replaces, without any disadvantage, forgings at | 
three times the cost at least. 
Messrs. Doughty and Bradley showed a winnowing 
machine, with a fan placed at the lower part of the frame, 
and provided with a side pipe inlet, so that it may be used | 
as an exhaust fan for rick drying purposes. 
Messrs. T. Burbidge and Co., of Melksham, Wilts, 
showed amongst other things a collection of engine fittings 
electro and nickel plated by them, and a collection of 
Burbidge’s beer and wine taps, in which the fitting surfaces 
consist of two small pieces of fiat glass, one having a hole 
through it, the other being moved as a slide valve. 
Messrs. Abbott and Goosey, of Stamford, showed the 
little treadle machine for grinding lawn-mower knives, as | 


The first fan tested was that of Mr. W. A. Gibbs. This 
| fan is intended to be used as described in our impression 
| just referred to, or to cool a stack of hay dried by the hot- 


ABBOTT AND GOOSEY’S MOWER-KNIFE GRINDER. 


illustrated by the annexed engraving. The lawn-mower 

knife barrel is placed between two centres, one of which is oe 
driven, and the barrel with it, by a round strap from the 
fiy-wheel. A cylindrical grindstone, also driven from the | 
fiy-wheel by another strap, is mounted in a rocking frame, | \ 


as shown, the barrel and grindstone revolving in opposite \ ee) 
directions. 
Tue VELOMETER.—An action at law has been pending for some 
months between Mr. Durham, the inventor of the now well-known FIG. I. FIG. 2. 


velometer, and Mr. Churchill, the inventor of a very similar 
governor. It is now announced that the litigants have entered 
into an agreement by which all actions then pending in relation to 
the governors were arranged to be discontinued, and the assets 
and habilities of the firm of Durham and Co. to be transferred to 
the firm of Churchill and Co. In 
Mr. Durham joins Messrs. Churc 


stack made in the hay meadows on the 8th. The form of 
the fan is indicated in the diagram, Fig. 2. It consists 
of a sheet iron case with side entrance tube and tangential 
exhaust, the bearings for the hand cog-wheel indicated by 
dotted lines and for the pinion on the fan spindle being 
| attached to pieces of angle iron rivetted to the fan case. 


of that arrangement 
ill and Co., and now, and in 


future, the business will be carried on under the style of Durham, 
Churchill, and Co., 23, Leadenhall-street. 


The quality of the hay | 
most of the grass was | 
very rank, long, and 
Ricks were sub- | 


trial of the Phillips’ and | 
Bamlett fans, but tothese | 


FIG. 5—LISTER’S HAND AND POWER FAN. 


air machine, and to this purpose one was applied to the | 


The blades are radial and the fan is in the centre of the 
case, and not excentric thereto as indicated in the di ; 
Fig. 1. It need hardly be said that this cannot E an 
economical fan, though it is of small cost. 

The dynamometer employed was the rotary hand dyna- 
mometer described in the Proceedings of the tanthation of 
Mechanical Engineers, 219, in a paper by Mr. W. E. 
Rich ; but the hand-wheel was removed, and a 3lin. pulley 
affixed in its place. A 4-horse power vertical engine, by 
Mr. Hindley, of Bourton, Dorset, with a 12in. pulley on 
its shaft, drove the dynamometer, and from the dynamo- 
meter the fan was driven by a strap on an 18in. pulley 
attached to the hand-wheel of the fan. When the tests 
commenced it was proposed to take only the water column 
which the fan seed support and the power necessary to 
| drive the fan, as indicated by the dynamometer, the length 
| of the weight-lever of which is 50in., and the circumfenence 
| of the circle of which it is the radius was taken at 26°2ft. 
| Only these figures were therefore taken from this fan, and 
| the fan was removed ; the man in attendance, concluding 
| that nothing more was to be done, went away, and taking 
| the pulley from the fan with him, removed the ibility 
| of the further observation which was subsequently decided 
upon, namely, taking the velocity of the air entering or 
leaving the fan by means of one of Messrs, Elliott Bros,’ 
| small air meters, as made by them for taking the velocity 


FIG. 3—PHILLIPS’ HAND FAN. 


of blast from mine and other fans, air ways,&c. Attached 
to the air inlet or suction pipe of each fan was a blank 
flange. In this was inserted a piece of pipe 43in. internal 
diameter, to which a }in. glass U water tube was attached 
by means of an india-rubber tube. The water column 
| observed was therefore only that which the fans would 


| support when drawing no air, or doing no real work, and 
| though of comparative value, it affords no indication of 
the column which would be supported by the fans when at 
work. The fan next tested was the hand fan of Mr. 
Phillips, as illustrated by Fig. 3. The blades in this fan 
are rectangular and run in the centre of a circular case, the 
fan being thus of the same type as that of Mr. Gibbs. 


‘The blank flange being removed, the velocity of the air 
| from this fan was taken at the outlet, and the discharge 


| D' is taken in our table as that of the velocity in feet per 
| minute recorded by the air meter, by the sectional area in 
| square feet of the outlet at which it was taken. The 
| hypothetic discharge D in the table is not inserted in the 
_ table as any direct indication of the discharge, but merely 

for comparison with the discharge D' obtained with the 

anemometer. This fan was, like Gibbs’s, at first tried at 
| forty revolutions of the hand wheel, that being supposed 
to be a fair feed for a man to turn, but Mr. Phillips’ repre- 
‘sentative insisted that sixty revolutions was nearer the 
| mark, and hence it was tried at that speed also. The 
| pulley put on the hand-wheel shaft for the purposes of the 
‘trial was of the same diameter as those on the dyna- 
_mometer, namely, 3lin. The foot-pounds of work done 
on the fan per minute was thus W x C x R, W being the 
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weight on the end of the dynamometer lever, C the cir- 
cumference of a circle having the length of the lever as 
radius, and R the number of revolutions of the dynamo- 
meter wheel per minute. 

Phillips’ iron fan for hand or power, as illustrated by 
Fig. 4, was next tested. The chief dimensions are given in 


FIG. 4—PHILLIPS’ POWER AND HAND FAN. 


the table. From the illustration it will be seen that the 
air enters on both sides of the fan, but still it does not 
seem to be so economical in power as some of the others. 
The propriety of enclosing a closed fan wheel is very 


Royal Agricultural Society's Trials of Hay-drying Exhaust Fans at Reading, 19th July, 1882. 


| The observation marke 


| tests recorded in the table, was 0°75in., and when turned 
| at full hand speed it was 1‘Oin. by the same gauge. 
The fifth fan tested was that of Mr. Coultas. This is a 
powerful fan and the largest exhibited. It is illustrated in 
| outline in the annexed diagram, Fig. 6. The fan is in the 
| centre of a circular case, is 35in. in diameter over the tips, 
and has flat rectangular blades, 12in. square, attached nearly 
radially. The air enters on both sides of the fan and at 
_ the centre by the three inlets E. In the diagram it is 
_ shown as entering only at the central inlet, but from this 
_ the air may enter at the side centres of the fan through 
| the trunk in which all the inlets are Nery but, of course, 
most of the air goes straight to 
the blades, Each of the inlets 


s is provided with a slide C, so 
that it may be stopped off. 

bd The blank flange for trial was 

a vy placed at the inlet, on which 


\ the pipe E is shown in the 
\ diagram. The pulley on the 
6 fan is The anemometer 
| and dynamometer readings, 
FIG. 7—-GREENING’S FAN, marked { in the table, were 
taken at and with only the 

side inlet E in the di 
open, That marked * was taken with this inlet open 
/and with the rear inlet open, the anemometer being 
placed at the inlet and not at the end of a pipe, 
|as shown in the ae ae as it should have been. 
|| was taken with all the inlets 
‘open, and that marked + with only one side inlet 
open, The sixth fan tested, Greening’s patent, is 
a small common fan with four slightly curved blades, 
| and speeded to run 54 revolutions to one of the handle 
spindle. A speed of 3 to 1 is given to the flanged disc C, 
ig. 7, by a sun-and-planet motion on the lentes spindle, 
and the disc C is eighteen times the eircumference of the 
small friction pulley or roller on the end of the fan spindle, 


We have thus given very little more than a brief des- 
cription of the fans tested and the figures obtained, and 
we need hardly say that for the tests to have been com- 
plete a number of observations other than those recorded 
ought to have been taken. 


ENGINE OF THE STEAMER PILGRIM. 


On page 68 we illustrate the engine of the steamship Pilgrim, 
now being constructed for the Old Colony Steamboat Compan 
at the Morgan Ironworks, New York, by Messrs. John Roac 
and Son. These illustrations possess especial interest, as show- 
ing the development of the American typical walking beam 
engine into the size suitable for the larger sized boats demanded 
by modern necessities. From the time when the first paddle 
engine of this type was built by Robert Stevens for the ferry- 
boat Hoboken, about the year 1822, the general features of the 
high-pressure beam paddle-boat engine have been preserved, but 
their gradual enlargement has culminated in the specimen about 
to be applied to the traffic between New York and Boston. The 
hitherto unexampled proportions of this machine make it some- 
what of an experiment, more particularly in regard to the supply 
of sufficiently sound and strong forged work for the crank shafts, 
which are probably the largest ever made, each being 26in. 
diameter at the journals, 40ft. long, and is to weigh 40 tons in 
the rough. 

We had occasion recently to draw attention to the manner in 
which these shafts are being built up, and expressed our opinion 
that the welding up of old horseshoes, washers, and boiler-plate 
cut small into square bars, afterwards pieced on successively to 
one another, was not likely to result in a solid shaft, and our 
opinion appears to be borne out by facts, as the other large 
steamers of the same line have had much trouble from this 
source, the Providence twice last year having broken her shaft, 
and the Bristol on the 2nd of June last having suffered the same 
casualty in a smooth sea with no wind. This is the first time, 
however, that this has occurred with the latter boat. In all 
other respects the vertical beam paddle engine gives favour- 
able results, and in combination with the light spoon-shaped 
vessels stiffened to resist the immense strains given out by the 
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j | | | | 
Water Weight on | Foot-pounds of 2<| 26 
£2 g |Diameter Width and number| Size and area A of | 25 Velocity | column | dynamometer = workdone & fo 
maker. Description of fan. | of fan of fan blades. | fan, inlet or outlet. 2° | = of air by | supported | lever. on fan. 
No. Inches. Size. | Area. | avis * | flanges on. | Closed. Open. Closed. | Open. 
| | | | 
| Per | Per ft. per, ft. per | cub. ft. cub. ft. 
Hand. Com’n. Fan ft. in. | ft. in, in. in. min. | min. | min. | minute. | in. ih | | perm. perm. 
Gibbs ...... in centre of case. | 1 8°5 | 1 9°5 4 | 6°75 64 520 | 40 | 2787 | Nottaken Mean0'55| 4°55 — | 2,741 — | 1226 | — 
Phillips... Hand. Common, 2 0 2 0°5 10°0 10°25x7| 71°75 400] 40 | 2512 | » O47) 40 4,592 | 6,888, — = 
Phillips 600 | 60 | 3768 | 2136 | 0-95 | 4°25 15°00 6,681 23,580 1884, 1068 
case. | | | 
660} 66 | 4145; — | 1:20) — 
Phillips | 
Taper | | 
Phillips... Power and hand. 1 3 | — 79 800} 40 | 3143) 1553 | 1°20) 17°50 10°50 | 20,090 | 12,054 9943 466 
Phillipe...) ~ — 1520] 76 | 5968 2796 | «2-90 | 27°00 «53,757 | ~— | 1790| 839 
Phillips... - | 6282 — | 28-00 64,188 | 1884 | — 
Lister... ... Hand and power. 2 2 — 60 9-0 63°6 | 400] 40 | 2723 1312 0°50 | 5:00 7°00 | 5,740 | 8,036 | 1198 | 577 
Unenclosed. A | | 
Lister ... | |-|j — | 800] 80 | 5447) 2874 1:45 | 85 | 14°00 | 21,716 | 32,144 | 2396 | 1044 
— 1000] 100 | 6808 | 2994 | 22°00; — | 57,640 | 2995 | 1317 
Coultas . Common. Fan in 211 | 3 0 4 | 12°0 12x12 | 144 900 | — | 8244 ie 490; — | — — | 8244) — 
Coultas — 1008 | — 9233 5°50 | 15'S | +38°00 | 92,184 | 226,001 | 9233 | — 
| | 
Coultas — 840 | — | 7694 | +2866 — | $2800) — | 189,384 7694 | — 
Coultas — = 840 | — | 7694 | *2294 — | — | *40°00} — | 199,120 | 7694 
Coultas = | — | | 42°50 | — | 211,565 | 7694 | — 
Greening ... Hand. Common. 1 0 4 6°25 2160 | 40 6784 984 7°50 10,3832 | 8,610 1445 209 
Grening ...| 7-5 8x8 1500] — 5980 | 2858 245) 30,654 58,055 2631 | 1257 
Bamlett ... Hand. Unenclosed.' 1 2 12 4°75 680 | 40 2493 1310 | 0710) | 3°80) 2650 | 4,362 — — 
Bamlett Appold pumpin. | — |1020] 60 | 3740/ 2420 | 0-70) 3°5 6-90 5,502 | 10,847, — | — 
Bamlett ... = | 120 7480) 2782 | 200 | 17°50 18,864 | 55,020, — | — 
doubtful, especially with a concentric case. The fan has this little pulley running between two friction wheels A B, | engine with the familiar hog frames, some remarkable s 


an outlet 7'5in, diameter and an inlet 7°Oin., and the speed 
of the fan is 20 to 1 of the hand wheel spindle. As it is 
used either by hand or power, it was tested at several 
speeds, 

Mr. Lister’s fan, next on the list, is illustrated by Fig. 5. 
The character of the whole fan is seen from this. “the 
fan, is an unencased turbine wheel, 5in. wide and 26in. dia- 


FIG. 7—COULTAS' POWER FAN, 


meter, as shown, The pulley on the fan was 4°25in. 


which run in bearings in levers pulled together by a spring. 
The little pulley is thus pressed on the inside of the flange 
on the disc wheel. The test of this fan was only made at 
40 revolutions per minute, because some part was out of 
balance. The air velocity was taken at the opening in the 
case close to the fan blades, and cannot be considered as 
identical with what it would be at the mouth of a pipe 
even a few inches in length. 

The power fan sent by the same makers, and next tested, 
was simply a sheet iron casing containing a fan with four 
slightly-curved blades, about 7’5in. wide, running excen- 
trically, as in Fig. 1, in a case 8°25 wide, and having an 
outlet 8in. square and an inlet at one side. The pulley on 
the fan was slightly over 3in. diameter. 

The last fan tested, Mr. Bamlett’s, was a small unen- 
closed centrifugal pump wheel or turbine wheel fan, 14in. 
in diameter, with twelve blades and 4°75in. wide. This 
was mounted in a small open cast iron frame attached to 
one end of a light morte oe wood frame, at the other end 
of which was a 54in, wrought iron fly-wheel, by which 
with a light untanned hide strap the fan was driven at 17 
to 1 of the handle. In the hay meadow this fan was 
worked by two men taking turns and not working 
| together, and they worked it with apparent ease at about 
| sixty turns of the handle per minute. As, however, other 
fans had been tested at forty, this was also. At this speed 
‘the water column supported was very small, yet when the 
| blank flange was off, the velocity of the entering air taken 


diameter and the driving wheels 43in. diameter. The air close to the fan was higher than with others that supported 


enters at one side, the inlet being 9in. diameter. 


It is a} a higher column at same 


The same thing is 


powerful fan, and has a good place among the figures in | noticeable with Listers’ fan, w ich, though much larger, is 


the table. Besides the figures there given, it was found 
when the fan was turned by one of the judges at the 

which he considered that at which a man could continue, 
the water column by a water gauge, not that used in the 


of the same order. It was also noticeable that the velocity 
| of the outflowing air from Bamlett’s fan was much greater 
* that side of the periphery which was the nearer to the 
| inlet, 


are obtained, as in the case of the Mary Powell, built by 
Fletcher and Co., of New York, which ran from that city to 
Rondont—95 miles—on the 26th of May, in 4 hours 17 minutes, 
making an average speed of one mile in 2°7 minutes, beating the 
best time hitherto by 10 minutes. The boat is 295ft. long over 
all; beam, 34ft.; draught, 5ft. 8in., and hasa 72in. cylinder by 
12ft. stroke, with a boiler pressure of 30 1b. 


In addition to the production of high speed, these engines 
show a very fair performance of duty. The engine of the Mary 
Powell was estimated in 1877, by Theron Skill, to produce a horse- 
power for 22'1 Ib. of steam, and this is, no doubt. partly owing to 
the high piston speed which their long stroke enables them to 
have, the Bristol and Providence running about 400ft. per 
minute, while some others reach at times a speed of 500ft. per 
minute, The conditions under which this class of engine work 
are not very favourable for economy, for the cut-off rarely takes 
place as early as four-tenths of stroke, as the action on the paddle- 
wheels would be too irregular, and even with that can be per- 
ceptibly felt in the motion of the boats, and the average boiler 
pressure has hitherto been about 30 lb. per square inch. The 
boilers, too, are small, and often have a forced draught, some- 
times of 1}in. to 2in. of water, yet the consumption of coal by 
some of the best is but 2} lb. per horse-power per hour. 


The boilers of the Pilgrim are to carry a higher pressure than 
has been heretufore customary, viz., 50 Ib. per square inch, and 
will be tested probably for a limit of 801b. They will be twelve 
in number, of steel, arranged in four batteries, of a pattern 
which is described as being in use in some of the north river 
towing steamers. The boat itself is 374ft. long and 50ft. beam ; 
width over guards, 88ft. 6in.; depth of hold, 18ft. 6in.; draught 
of water, about 11ft.; measurement, say 3500 tons. The cylin- 
der, which is expected to develope 6500-horse power, is 110in. 
diameter and 14ft. stroke ; piston rod, 12in. diameter ; beam pin, 
18in. diameter ; centre to centre of beam, nearly 29ft.; weight, 
33 tons; connecting rod, finished weight over 12 tons. The 
details of valve gear are of the regular type, consisting of double- 
beat poppet valves counterbalanced by a lever weight for inlet 
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and exhaust, worked by cains on a rock-shaft operated by the 
excentric. The frame is of wrought iron, and shows a consider- 
able advance on the old wooden framing, which, however, has | 
done such good service in many American boats, the elasticity of | 
which renders necessary a frame capable of withstanding the | 
variations in alignment of its supports. Some particulars are | 
appended of other leading vessels of this form for comparison :— | 


Steamer Daniel Drew, Hudson River Line, New York to Albany. 


380ft. 
Depth main deck to keel .. .. .. lO#ft. 
Height main deck totopchimney .. .. .. .. .. 3S4ft. 
Steam pressure persquareinch .. .. .. .. 451d 
Average speed perhour .. .. .. .. .. 18 miles 
Fuel burnt per hour—anthracite coal .. .. .. .. 1} ton 
Pricecomplete.. .. .. .. .. 450,000 dols., say, £14,000 
Number of state rooms 200 | 


Number of passengers that can be berthed .. 2) |) 1000 | 
Freight, allondeck .. .. .. .. .. co 800 tons | 


Length over all 340ft. 
Breadth over guards Soft. 
Depth from main deck tokeel.. .. .. .. .. 
Height from main deck totopofdome.. .. .. .. 29ft. 
Height from hurricane deck totopchimneys .. .. 32ft. 
Height of hog frame above maindeck .. .. .. .. 40ft. 

Face of floats .. .. .. ae 
Diameter of cylinder .. 90in. 
Steam pressure per square inch . 25 1b. to 27 Ib. 
Average speed perhour .. .. .. ..°.. 18 te 20 miles 
Fuel burnt per hour—anthracite coal .. .. .. 2} to3 tons 
Price complete for service, 500,000 dols., say, £104,000, 

as follows :— 
120,000 dols. 


Joiner work, about 380,000ft. of timber used .. 90,000 ,, 


Furniture and equipments... 110,000 ,, 
Number of staterooms .. .. .. 160 
Number of passengers that cam be berthed .. .. .. 400 
Greatest number of passengers carried .. .. .. .. 800 
Crew :—Deck department .. .. .. .. .. .. .. 96 men 


90 ” 
Cubic feet of gas burnt per journey of 120 miles, 1800 to 2000. 
We give a perspective view of the Pilgrim below. The | 


which are piled the blooms for that heat. This porter bar is 
designed only for the purpose of carrying the first blooms into 
the furnace for a welding heat, and carrying them out again under 
the hammer. But inasmuch as it becomes incorporated in the 
shaft in part, it is carefully weighed, as are the blooms, to ascer- 
tain how much material is used in the work. Afterward the 
shaft grows to a length sufficient to carry the blooms for its 
increasing length. The process of hammering naturally in- 


| creases the length of the mass of iron while it is being reduced to 


its proper thickness, and this increased length is hammered into 
two flat surfaces above, and below, known as ‘scarf.’ On this 
scarf, for the next heating, are piled from fifteen to twenty 
blooms, which are carried into the furnace, brought to a welding 
heat, and then put under the hammer, and welded into one 
mass. The shaft is turned over and a new supply of blooms 
piled upon the opposite side of the scarf. These are then 
carried into the furnace, brought to a welding heat, put under 
the hammer, and welded. After another heating this whole 
mass is rounded into the desired size and shape. And so the 
process goes on of piling on the blooms, heating, forging, shaping, 
building up the scarf, and piling on more blooms. And the 
shaft goes on increasing in length. To do this work on each 


| half shaft required about fourteen days’ constant work. And to | 


handle the shaft in heating and shaping required a gang of 
upwards of twenty men. This is, of course, apart from the 
work of preparing blooms, tending the furnaces, running the 
crane engines, handling material, the extent and cost of which 
are perhaps only known to the members of the firm and the 
book-keeper of the works. After each half shaft is completed 
in the forge, it is taken into the shop and then turned. This 
turning is done as perfectly and as neatly as if the iron, 39ft. 6in. 
long, and not far from one yard in thickness, were intended for 


a gold watch. The machinery, appliances, and skill for such | 


work are too well known to require description. What is implied 
in the size of the shaft is carried out in all parts of the engine. 


The cylinder is 9ft. 2in. in interior diameter, with 14ft. stroke, | 


and was cast in the same works. The working beam from centre 
to centre is 29ft. long, by 14ft. 6in. across, and weighs 38 tons. 
The paddle wheels are 41ft. in diameter. These figures alone 
will convey a just appreciation of the magnitude of the work. 
The entire engine in all its material, casting, forging, turning, 


and putting together, was done in this shop. Needless to say | 


the building is not large enough for the setting up of the entire 
engine, and consequently the separate parts can alone be fitted, 
and after proper adjustment and numbering, removed. The 
niceness of the work done may be further illustrated by recalling 
the circumstance that we have witnessed the putting together 
a shaft and crank piece, an operation requiring so great’ prompti- 
tude and accuracy, that the slightest or smallest error will, in a 
few minutes, destroy thousands of dollars’ worth of material. 
The crank is bored something like jin. less in diameter than the 


of a pair of old-fashioned 40-horse beam engines, with sufficient 
boiler power, but there was no shafting in the place; and it 
reflects great credit on Mr. Humphreys that he has in the short 
space of three months got in all his line shafting, and put down 
all the tools required. 

On the ground floor, which is long and narrow, are arranged 
a large number of planing machines, all employed in getting up 
the bed-plates of dynamos, which bed-plates are now cast all in 
one piece. A very convenient travelling crane, driven by a 
cotton fly-rope, travels on a narrow line of rails along one side 
of the shop from end to end. The cores of the field magnets are 
all of soft gray cast iron, secured in the frames by two large stud 
screws in each. The armatures are also of grey cast iron. The 
field magnets are first cased in thin sheet copper; they are then 
covered with stout linen cloth, and over this the wire is wound. It 
is all double insulated with cotton. The field magnet core is fixed 
on a species of lathe, and the wire is wound off a braked reel on the 
floor. A layer of linen cloth is placed between each two layers 
of wire. The largest machines have as much as 24 ewt. of 
| copper wire on each core, or 10 ewt. in the whole without count- 
|ing the armature. The armature coils are wound by hand. 
The wire is first wound very tightly by machinery on brass 
“shuttles,” which are afterwards passed through and over the 
armature ring, the grooves in which are slotted out by a large 
American milling machine by Prentiss, of Cleveland, Ohio. Why 
this winding should be done by hand instead of by machinery 
is another puzzle. There is absolutely nothing gained electri- 
cally by the use of an armature whose form renders hand- 
winding a necessity. 

Several modifications have been made in the Brush dynamo, 
| as, for instance, constructing the bed-plate all in one piece. It 
is a suggestive circumstance that the company has now in hand 
a large number of dynamos of a totally different construction, 
with wrought iron cores instead of cast, and a special form of 
armature. We did not see a completed armature, but we fancy 
that the new machine is intended to have a very much lower 
resistance than the Brush dynamo, and that it is intended for 
use with incandescent lamps. 

After the manufacture of dynamos had been witnessed the 
company proceeded to the Belvedere-road works, where the con- 
| struction of the Brush lamp was briefly explained. The premises 

are of considerable size, and power is applied by two 30-horse 
compound semi-portable engines, by Messrs. Fowler, of Leeds, 
and one 30-horse Galloway engine. Are lamps were shown at 
work, and the arrangements for testing are very extensive and 
complete. Access is obtained to the various floors by hoists. We 
do not know whether Mr. Humphreys is or is not responsible for 
these, but when we say that one, at all events, is of the cone 
| clutch type we have said enough to condemn it. Luncheon 
| was served on one of the upper floors, ordinarily employed for 
| putting the lamps together. The president of the Society, Mr 


following facts concerning the forging of the shaft, &c., we take 
from the Scientific American :—“This shaft is the largest ever | 
constructed. Each half measures 39ft. 6in. in length, and is 
28}in. at its largest, and 26in. at its smallest diameter, and 
weighs each 81,200 Ib. This enormous shaft implies the size of 
the engine, and ‘also the size and power of the boat, though in 
respect to the stability and speed of the latter, other conditions 
are to be considered, of which we will make mention hereafter. 
In considering this statement, many will think of large side- 
wheel steamers, including the Great Eastern, but they must 
also remember that each of her wheels is driven by a separate 
engine, which calls for a smaller shaft as it does for a smaller 
engine, while in this case one engine drives both wheels, and is 
intended to do so at the highest speed and attainable power. 
Hence the necessity of a large piece of machinery. It is said, 
without fear of contradiction, that no other shop in this country 
could turn out such an engine, or forge a shaft of such magni- 
tude. The capacity of a forge for such work depends upon the 
power of the steam hammer, and this one, though perhaps not 
the largest, has proved equal to turning out the largest piece of 
work yet produced. The hammer itself weighs not less than 
17,000 Ib., and in its fall, driven down by steam power, repre- 
sents a blow of not less than 66,000 lb. But certain it is that, 
in this case, a mass of iron at a forging heat, 3ft. in thickness, 
was pounded into shape. The anvil and block rest on a massive 
foundation, and this on a foundation of piles, in all some 20ft. to 
30ft. deep, and the force of the blow is felt in the ground at a 
distance of several blocks. The method of working the steam 
hammer is illustrated in the engraving. The process of forging 
was not different from that in somewhat smaller work, but, of 
course, called for the exercise of special skill, in consequence of 
the peculiar difficulty of the task. To begin at near the 
beginning, ‘blooms’ are prepared from ‘scrap iron.’ This scrap 
iron consists of an endless variety of wrought iron scraps, such 
as horseshoes, bolts, rods, nails, boiler iron, &c. These are in 
the blacksmith shop welded together under a small steam 
hammer into bars, somewhat of the shape of bars of pig iron. 
The iron thus prepared is better for this purpose than any other, 
being tough and fibrous, and the product is known as a ‘bloom.’ 
In building the shaft begins with the porter bar, on the end of 
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diameter of the shaft. To admit of inserting the shaft the crank 
has to be heated sufficiently to expand the metal until the bore 
is of the same size with the shaft. Then the shaft, which has 
been kept at a uniform temperature, is inserted. If this is done 
too slowly, or the shaft does not go home to its proper place, or, 
from irregular turning, is not true in its bearing to the crank, 
the whole work is destroyed, and the iron has to be again broken 
up, for the hot crank piece has already closed upon the cold 
shaft with a grip making it impossible ever to separate them, 
and the two pieces are now one piece of iron. Considering that 
these pieces are many tons in weight, the difficulty of the job 
and the requisite skill of the men become apparent.” 


THE SOCIETY OF ENGINEERS. 
THE ANGLO-BRUSH ELECTRIC LIGHT COMPANY. 


On Wednesday about 130 members of the Society of Engineers | 
and their friends visited the works of the Anglo-Brush Electric | 


Light Company. They were shown over the works by Mr. 


Humphreys, the general manager, who, it will be remembered, | 
was for a considerable period general manager to the Barrow | 


Shipbuilding Company; the experience which Mr. Humphreys 
acquired then concerning the value of the best type of tools in 
the present day of dear labour has borne fruit, and the plant of 
the Brush Company is exceptionally complete. Unfortunately, 
the works are situated in two places at considerable distances 
from each other, and neither convenient for railway carriage. 
Lamps are made at what was, not very long since, the works of 
Messrs. Powis, Western, and Co., in the Belvedere-road, Lambeth, 
while the dynamos are manufactured in the Borough-road, nearly a 
mile off, on premises which formerly belonged to the Woollen 
Cloth Printing Company, long since migrated to a more appro- 
priate site in the north. Why the company should have 
pitched on expensive and inconvenient premises in London 
instead of starting in the country isa puzzle. Last April the 
company obtained possession of the Borough-road premises, 
which consist of a long five-storied building. The plant consisted 


Church, expressed the thanks of the Society to the company, 
and Mr. Humphreys replied, expressing on the part of the com- 
pany the pleasure which it gave him to see so many engineers 
visiting the works, 

The company is just now extremely busy—in fact, quite unable 
to execute orders fast enough. One order alone for lamps and 
dynamos for Messrs. Hammond, amounting to £50,000, was 
packed, just ready for delivery. We quite agree with Mr. Hum- 
phreys that an establishment of this kind supplies the most 
convincing proof, if any were wanted, that the electric light is an 
accomplished fact, and that the production of the plant must 
take its place in future among the great industries of the nation. 

Leaving the Belvedere-road, the members of the Society of 
Engineers and their friends visited the Whitefriars Glass Works, 
Temple-street, E.C., and then the Thames Cut Glass Works, Queen 
Victoria-street, E.C., where the various processes were witnessed 
with attention and interest, and courteously explained by the 
managers. In the evening many of the party dined at the 
Guildhall Tavern. 


TRIAL TRIP OF THE 8.8, ZAANDAM.—On July the 20th, the iron 
screw steamer Zaandam, built and engined by the Netherland 
Steamboat Company, of Rotterdam, to the order of the Netherland 
American Steam Navigation Company, left the Fyenoord yard for 
Amsterdam. The principal dimensions are: Length, 828ft.; 
breadth, 39ft.; load draught, 23ft. 8in.; gross register tonnage, 
3070 tons ; net ditto, 2282 tons. The engines are inverted com- 
pound surface condensing, 43in. and 76in. cylinder diameters, and 
4ft. stroke ; 70 lb. pressure of steam. The ship was ordered some 
fourteen months ago, and launched in the beginning of May. She 
was got along the quay and under the crane for putting her 
machinery in on the 24th of May. The trial trip along the coast 
from Maassluis to Ymuiden gave very satisfactory results. A 
company of about thirty gentlemen witnessed the trial, and Mr. 
van der Hoeven, as director of the Netherland American Steam 
Navigation Company, said, in a speech at luncheon, that the 
Zaandam was another good acquisition to their fleet of nine 
steamers running from Amsterdam and Rotterdam to New York. 
We may mention that two of these have been built and engined at 
the Fyenoord Works of the Netherland Steamboat Company, viz., 
the Leerdam for their Rotterdam-New York line, and the Zaandam 
for their Amsterdam-New York line, 


& 
Steamer Rhode Island, of the Providence and Stonington Steam- | 
ship Company. 
| 
c 
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RAILWAY MATTERS, 


Messrs. T. AND J. BRADLEY, of the Caponfield Furnaces, Bilston, 
have just executed a contract for a supply of cast iron carriage 
blocks, for railway brake-vans, now being constructed by the 
Metropolitan Carriage Company, Birmingham. 

AN agreement has been made with the Lancashire and York- 
shire and London and North-Western Companies, giving the latter 
company running powers between Penistone and Huddersfield, in- 
cluding the use of the Huddersfield Station for all traffic south 
and east of Penistone, with power for the company to fix their own 
rates. 

THE increase in the production of steel both in Europe and America 
has steadily continued. For rails the output capacity in England is 
now equal to 1} million tons per annum, and in America it,is even 
slightly higher, with this notable difference also, that all the rails 
made there are consumed in the country, with the addition of about 
one-fifth part of rails imported from England. 

At the half-yearly meeting of the Railway Rolling Stock 
Company, Wolverhampton, on Tuesday, a summary of whose 
report we published last week, the chairman said that he believed 
they had seen, so far as that company was concerned, the end 
of the bad trade. For the first time during several years there was 
an excess of revenue over the corresponding period of 1881, and 
also over half year’s account preceding the one he had before him, 


THE London, Chatham, and Dover Railway accounts for the past 
half year have been submitted to and approved by the Board, and 
subject to final audit they show an available balance sufficient to 
pay a dividend of £2 per cent. on the Arbitration Preference Stock 

or the past half-year. This amount, added to the dividend of 
£2 5s. per cent. paid in respect of the half-year ending the 31st of 
December last, will make a dividend of £4 5s. for the year ending the 
30th of June last, as against £3 17s. 6d. for the previous year. 

A PAMPHLET entitled ‘‘ Hints on Tramways” has been pub- 
lished by Mr. C. 8. Pain, of North John-street, Liverpool, the 
object of the pamphlet being to explain a system of tramway per- 
manent way by Mr. Pain, consisting of a grooved rail, generally a 
central groove, attached to a cast iron or to combined cast and 
wrought iron sleepers, or to a longitudinal wood sleeper resting on 


cast iron supports and held down by bolts through rail, sleeper, and 
chair. The rails are of V form, and the sleepers are made to fit 
them. 


THE South Staffordshire and Birmingham Steam Tramways’ 
Company ‘‘ broke ground” on Wednesday. The scheme embraces 
the towns of Wolneiery, Westbromwich, Walsall, Dudley, and 
intermediate places, ‘and at both the two first-mentioned towns 

und was broken by Mr. Richard Williams, chairman of the 

ednesbury Local Board, who was presented by the company with 
a silver crowbar. It is understood that the line will now be 
sroceeded with. There have been 10,945 shares 
allotted in the company, and of the present issue between £40,000 
and £50,000 has been taken up. 

THE Railroad Gazette gives the number and nature of the acci- 
dents on American roads for May last. Amongst the derailments, 
the following were given as the causes :—Broken frog, 1; loose 
frog, 1; loose rail, 1; broken bridge, 2; broken wheel, 4; broken 
axle, 8; wash-out, 3; land-slide, 2; accidental obstruction, 5; 
cattle, 4; runaway train, 1; open draw, 1; misplaced switch, 4; 
unexplained, 25; total, 62. From this it will be seen that the 
peas yo ape derailments were, as usual, a large part of the whole ; 
and this still points to the danger of running very long and very 
heavy cars at any speed into or round curves. 

THE Dewsbury, Batley, and Birstall tramway has now been open 
sufficient time to give reliable data as to cost of working steam 
motors. The line is a single one about four miles in length, and 
there are nine ge six being in constant use; these machines 
are of Merryweather and Sons’ make, and are fitted with their air 
condensers. This line has been worked by horses four to five years, 
and by steam about three years, therefore the imformation thereon 
is amongst the more valuable. Horse traction, we are informed, 
cost 6°95 pence per mile, whilst steam only shows 3°92 pence per 
mile, or a saving by adoption of the latter of 2°93 per mile. The 
rails are of steel of an excellent section, and about 70 lb. to the 


THE coalowners of South and West Yorkshire have at last heard 
from one of the leading railway companies—the Great Northern— 
in reply to their application for a reduction in railway rates to 
London. The Great Northern states that it cannot reduce its 
charges for carriage because it had to pay the Manchester, 
Sheffield, and Lincolnshire Railway 1s. 4d. per ton for taking the 
coal a few miles from Barnsley to Doncaster, leaving only 5s. 11d. 
a ton for carrying it a distance of about 160 miles. The question 
of water carriage was talked about, special importance being 
attached to the prospect of sending coal from the South Yorkshire 
district by the way of Rotherham and the proposed canal to the 
Trent. Expectations were indulged in regarding the Great 

tern’s new running powers to Doncaster, which give the 
company access to the South Yorkshire coal-field, but it appears 
that the directors of the line are thoroughly powerless to make a 
reduction, however willing they might be to doso. Any attempt 
in that direction would be easily frustrated by the Midland and 
Great Northern, which have the chief interest in Derbyshire and 
Notts, and could at once arrange so as to keep up the present 
difference in rates, 

In this column of our impression of the 14th inst. a description 
was given of a tramcar axle, recently patented by a Dane. Messrs. 
West and Co., of Devon’s-road, Bromley-by-Bow, write to say 
that the invention is theirs, and that for it they took out pro- 
visional protection in June, 1874, No. 1914, which reads as follows: 
—‘‘In our improved system of wheels and axles, the axle is made 
in two half-lengths, and the wheels are fixed fast on the one end 
of each half-length, thus forming a pair of wheels and axle, the 
axle being in two half-lengths, instead of one piece as is now the 
case. The two portions are carried in journals or bearings fixed in 
a straight line to the vehicle or carriage, and as each wheel and the 
portion of axle to which it is attached revolves separately from the 
other wheel and its portion of axle, the sharpest curves can be 
turned with more facility than even with a fixed axle and revolving 
wheels ; whilst at the same time the bearing surface being distri- 
buted along the whole length of the povelein axle, much less 
friction and wear and tear is the result.” If arn West and 
Co. only received provisional protection for this invention, anyone 
is, of course, free to use it, and a modification of it may be 
protected by the Dane, previously referred to. 

In their Engineering Trades’ Report for the half-year Messrs. 
Matheson and Grant say :—‘‘ New railways of considerable import- 
ance are projected. In London the Outer Circle Railway and the 
Regent’s Canal Railway are almost certain to go on, while the East 
London Line through the Thames Tunnel, which since its comple- 
tion a few years ago has failed in the anticipation of its promoters, 
is to be taken in hand by some of the leading lines and its important 
position utilised. The Lincoln and Spalding Railway, now nearly 
py oe pe will give a new route from Yorkshire to London, while 
the Hull and Barnsley Line and the docks at Hull will stimulate 
the whole export trade of the Midlands and the East Coast. The 
new docks at Tilbury have been commenced this month, and are 
not only important in themselves, but will lead to the construction 
of new railway lines in that direction, as well as to the enlarge- 
ment of the existing accommodation of the London, Tilbury, and 
Southend Railway. On the Continent new lines of importance are 
under contract in Austria, Italy, and Spain, and though Boenia; for 
the while, is unable even to utilise profitably her existing railways, 
the approaching completion of the Trans-Caucasian line from the 
Caspian to the Black Sea, and the exploration of the oil wells at 
Baku thus rendered possible, is but the beginning of new enter- 
prise in Central Asia, which the new railway brings into direct 
communication with the Mediterranean and Europe. 


NOTES AND MEMORANDA. 


To obtain luminous photographs a film is made of perchloride of 
iron and tartaric acid on a surface of softened glass; when it has 
been exposed, sulphide of calcium, rubbed to a very fine powder 
through a sieve, is dusted over it. The image is formed in the 
same way as if it had been dusted with any other powder, and the 
Scientific American says it can then be transferred to paper. 

As the result of carefully conducted analyses, Professor 
Ledebur, of the Freiberg School of Mines, gives the following 
examples of the quantity of oxygen in various samples of iron and 
steel :—Oberhausen open-hearth steel, 0°035 per cent. oxygen ; 
bochum Bessemer steel, 0°047 per cent. oxygen ; basic steel, previ- 
ous to complete dephosphorisation, 0°068 per cent. oxygen ; basic 
steel, afte. complete previous to addition 
of spiegeleisen, 0111 per cent. oxygen; Gute Hoffnungshiitte 
wrought iron, 0°515 per cent. oxygen. 

THE Secretary of the Treasury has transmitted to Congress the 
report of the Director of the Mint upon the production of gold and 
silver in the United States in 1881. The total product of gold for 
the year was 34,700,000 dols., £6,940,000; of silver, 43,000,000 
dols., £8,600,000. Colorado takes the first place among the pro- 
ducing States, with a yield of more than 20,000,000 dols., 
£4,000,000 ; California follows with a yield of nearly 19,000,000 
dols., and Nevada, which at one time ranked first, is now third, 
with a product of less than 9,000,000 dols, 


An American paper says the New York Custom House records 
furnish the following figures, which show the growth of arrivals of 
steam and sailing vessels at New York, during the years named :— 
1865, steamers, 455, sailing vessels, 4291; 1866, 623 and 4284; 
1879, 1591 and 6486; 1880, 1895 and 5922; 1881, 1953 and 4976. 
Although there has been a decrease of 1510 sailing vessels since 
1879, and the number last year was only 685 more than in 1865, 
the increase in the arrival of steamers has been considerable. In 
commenting on these figures, an exchange says that the steamers, 
however, have not increased in number to this extent, as the 
majority of them arrive at short intervals. 

THE rainfall of Ceylon, which for six months in the year is very 
heavy, commences in the hill country usually at the end of 
February or beginning of March. The burst of the monsoon is very 
severe, and is accompanied by thunder and lightning, and the 
streams rise with wonderful rapidity and sweep away bridges, 
breach roads, and do a great deal of damage. Mr. H. F. A. 
Robinson, in a paper recently read before the Institute Civil 
Engineers, Ireland, says, “‘I find by an old diary, that on the 
14th May, 1877, my official rainfall return showed 7°80in., on the 
15th it showed 8°76in., and on the 16th 8°35in., or a total for the 
three days of 24‘Ylin. This was an exceptionally heavy burst.” 

Tue following measurements of the great lakes of America have 
been taken by the Government surveyors :—The greatest length of 
Lake Superior is 335 miles ; its greatest breadth is 160 miles ; mean 
depth, 688ft.; elevation, 627ft.; area, 82,000 square miles. The 
greatest length of Lake Michigan is 300 miles ; its greatest breadth, 
108 miles; mean depth, 690ft.; elevation, 506ft.; area, 23,000 
square miles. The greatest length of Lake Huron is 300 miles ; its 
greatest breadth is 60 miles; mean depth, 600ft.; elevation, 
274ft.; area, 20,000 square miles. The greatest length of Lake 
Erie is 250 miles; its breadth is 80 miles ; its mean depth is 84ft.; 
its elevation, 26ft.; area, 6000 square miles, The greatest length 
of Lake Ontario is 180 miles; it greatest breadth, 65 miles; its 
mean depth is 500ft.; elevation, 261ft.; area, 6000 square miles. 
The total of all five is 1265 miles, covering an area of upwards of 
315,600 square miles. 

THE statement that grain absorbs enough moisture on a sea 
voyage to pay the freight charges has been to some extent confirmed 
by experiments made at the California Agricultural College. 
Various kinds of grain were placed in a moist atmosphere and the 
increase in weight was noted. The greatest increase was during 
the first twenty-four hours, the absorption being nearly 33 per 
cent. of the total absorbed during the fifteen days’ exposure. The 
following table shows the figures :— 


First Total 
24 hours. in 15 days. 
Oats ‘ 2°79 per cent. 7°70 per cent. 
Barley we 1°45 per cent. 7°00 per cent. 
Wheat 2°45 per cent. 6°56 per cent. 
From the results obtained it 


was computed that perfectly dry 
grain at 65 deg. Fah. would absorb as follows:—Oats, 29°08 per 
cent.; barley, 28°17 per cent.; wheat, 25°02 per cent. Under 
ordinary conditions, the Scientific American says, the percentage 
is perhaps not so high, 15 to 16 per cent. probably being the 
average. 

In their sixth annual report, Colonel Majendie and Major A. 
Ford, the Inspectors of Explosives, say : ‘‘ Experiments conducted 
by us appear to establish very satisfactorily that the effect of small 
charges of dynamite, and similar explosives, upon masonry struc- 
tures is essentially local. Were the charge is in contact with an 
external portion of the structure, any effect which may be produced 
is almost entirely confined to a complete or partial penetration of 
the structure at the spot where such contact occurs; while if the 
charge be not in contact with any part of the structure, the result 
in the case of an external explosion is either wholly or nearly 
negative, while if occurring in the interior of a building any effect 
which may be produced is limited to the more or less complete 
demolition of the chamber or portion of the structure in, or in the 
immediate neighbourhood of which the explosion was effected. 
General or even partial destruction of a public building, or of a 
substantial dwelling house could not be accomplished except by the 
use of very much larger charges of dynamite and similar substances 
than could usually be brought to bear without attracting observa- 
tion, and the effect of a single ‘Infernal Machine,’ containing a 
few pounds of explosive would be structurally insignificant.” 

M. De VIL.iers has invented a metallic alloy for silvering. It 
consists of 80 parts of tin, 18 parts oflead, and 2 parts of silver, or 
90 parts of tin, 9 parts of lead, and 1 part of silver. The tin is 
melted first, and when the bath is of a brilliant white the lead is 
added in grains, and the mixture stirred with a stick of pine wood, 
the partially-melted silver is added, and the mixture stirred again. 
The fire is then increased for a little while, until the surface of the 
bath assumes a light yellow colour, when it is thoroughly stirred up 
and the alloy cast in bars. The operation is then carried out in the 
following manner :—The article, a knife-blade for example, is 
dipped in a solution of hydrochloric or sulphuric acid, rinsed with 
clean water, dried and rubbed with a piece of soft leather or dry 
sponge, and finally exposed to a temperature of 70 deg. or 80 deg. 
Cent.—158 deg. to 176 deg. Fah.—for five minutes in a mufile, to 
prepare the iron or steel to receive the alloy, by making the surface 
porous. If the iron is not very good these holes are much larger, 
and frequently flaws and bad places are disclosed, which make the 
silvering more difficult. With steel the process goes on very regu- 
larly. The article, warmed to, say, 140 deg. Fah., is dipped in the 
bath, melted in a crucible over a gentle fire. The bath must be 
perfectly fluid, and is stirred with a stick of pine or poplar; the 
surface of the bath must have a fine white sine colour. For a 
knife-blade an immersion of one or two minutes is sufficient to 
cover it ; larger articles require five minutes’ immersion. After 
taking it out of the bath it is dipped in cold water, or treated so as 
to temper it, if necessary. If left too long in cold water it fre- 
quently becomes brittle. It is then only necessary to rub it off d 
and polish without heating it. Articles treated in this manner loo! 
like silver, and ring like it too, and withstand the oxidising action 
of the air. To protect them from the effect of acid liquids like 
vinegar, they are dipped in a bath of amalgam, composed of 60 
parts mercury, 39 parts of tin, and 1 part of silver ; then dipped 
warm into melted silver, or electro-plated with silver to give them 
the silvery look. This kind of silvering is said to be very durable, 
and the cost comparatively small. If this method is as good as the 
inventor represents it, the Scientific American thinks it will be 
preferred to nickel plating. 


MISCELLANEA, 


Messrs. CURRALL AND LEWIS, of Birmingham, have this week 
secured from the Walsall Corporation the contract for executing 
new sewerage works at Brockhurst Farm, at a cost of £12,395. 
The highest tender was £28,000, and the borough surveyor’s 
estimate had been £12,107. 


THE Corporation of Bridgnorth has just 
for the necessary loan of £16,000, to enable them to complete the 
purchase of the Bridgnorth Gasworks. ‘The interest will be at the 
rate of £3 17s. 6d. per cent. per annum, and the principal and 
interest together is repayable in fifty equal annual instalments. 

A company entitled the European, American, Canadian, and 
Asiatic Cable Company, Limited, with a capital of £1,500,000, in 
150,000 shares of £10 each, is being formed with a guarantee 
against amalgamation with any of the existing cable companies. 
The company proposes to establish international telegraphy upon a 
system of mutual profits, and to work at a much lower word rate 
rt the existing cable companies offer to the public. The offices 
are at 4, Coleman-street, Bank, E.C. 


TuE activity of the last two years in iron and steel shipbuilding 
is still maintained, the English, Scotch, and Irish yards being all 
fully occupied. Prices steadily advanced during the two years 
ending last January, so that while at the beginning of 1880 the 
price of passenger steamers ranged from £21 to £25 per ton, and 
of cargo steamers from £18 to £19 per ton, prices £3 to £4 above 
these rates have been paid on recent contracts ; and even at these 
advanced. prices it has been difficult to obtain early completion. 

WE have received a copy of a newly published catalogue from 
E. R. and F. Turner, of Ipswich. It contains many new engrav- 
ings, and several novelties and improvements are illustrated and 
described, the catalogue being in this edition considerably enlarged. 
Some very useful information is given, the description of the 
various specialities being clear and concise, and illustrated by 
sectional drawings. The catalogue is intended more particularly 
for circulation amongst exporting houses, and Messrs, Turner know 
that buyers are not satisfied with mere exterior views. 


A STATEMENT of all the moneys hitherto expended and received 
on the alteration of streets in Wolverhampton under the Artisans’ 
Dwellings Scheme, ‘shows that, up to the present, the net expendi- 
ture has been £245,000. Supposing the debt to be wiped off all at 
once, a rate of 1s. 7d. in the pound would be needed. ‘Che Artisans’ 
Dwellings Improvement Committee propose to pay off the interest 
by itself as soon as possible, and to this end they recommend that, 
during the ensuing year, additions shall be made to the improve- 
ment rate which will amount to 9d. in the pound. This will raise 
the town’s improvement rate to 4s. in the pound. 


THE first of the French shipbuilding yards established under the 
new bounty system commenced operations last month at Nantes, 
with an equipment of hydraulic and other tools made principally 
in this country. Four other shipbuilding yards are being prepared 
at Bordeaux, Havre, and elsewhere, and though some supposed 
national advantage may be gained, the cost of vessels can hardly 
be brought within 25 per cent. of that which the better workmen 
and experienced organisation of English and Scotch builders allow, 
and, therefore, the success of the French undertakings, subsidised 
as they are, is, Messrs. Matheson and Grant consider, extremely 
doubtful. 

THE death rate of Nantes is singularly low, and, as a contempo- 
rary remarks, appears to upset all sanitary theories. Nantes is 
probably the dirtiest large city within the limits of Christianity. 
No pen, no language, can describe the state of filth in which the 
town is allowed to remain ; not an angle, not a corner, not a dead 
wall which is not defiled by abomination of the foulest descrip- 
tion. The stench which arises under certain atmospheric conditions 
can be imagined, but not described. Yet, as before stated, the 
death rate is only a fraction over 23 per 1000; the population seem 
happy and contented with their filthy lot, and no pressure seems 
to be put on the municipality to establish a better order of things. 

Messrs. CHUBB AND Sons, the patent lock and safe makers, are 
about to transfer their lockmaking factory from Wolverhampton to 
the large Patent Sate Works, which they built at Glengall-road, 
Old Kent-road, London, a few years ago. At their London works 
they have room for a thousand workmen, and, in addition, already 
possess extensive boiler and engine power and a quantity of heavy 
machinery. They propose to add special machines for making 
certain parts of their patent locks, leaving the more complicated 
and delicate work to be done, as now, by hand. Messrs. Chubb 
have made about one million locks, and many thousands of safes 
since co ing i sixty-four years ago. The average 
length of time their workmen, including boys, have been in their 
employ, is seventeen years. 


Tur Egyptian crisis, Messrs. Matheson and Grant say in their 
half-yearly report, has occurred at a most inopportune time for the 
engineering interests in that country. After a long period of 
depression, there has been during the last two years an unpre- 
cedented activity, and the large quantity of irngating, agricul- 
tural, and other machinery exported from Europe has not only 
been profitable to merchants and manufacturers, but has extended 
greatly the various industries in Egypt. The peasants, freed from 
the rapacity of the pachas, have enjoyed a freedom of which they 
had had no previous conception, and the consequent stimulus to 
agriculture in this, one of the most fertile countries of the world, 
was already showing results in a general growth of national pros- 
perity. This has all been rudely stopped by the military leaders 
who have usurped authority, and the English, French, Italian, and 
Austrian engineers who directed industrial enterprises will have 
difficulty in reconstructing the various undertakings thus broken. 


THE Duke of Argyll was present on the 25th inst. at Glasgow at 
a large meeting favourable to the improvements of the east and 
west lochs of Tarbert, in the county of Argyll, and to the forma- 
tion of a canal between the two lochs. The proposal submitted to 
the meeting is to form a canal through the Mull of Kintyre, and 
thereby provide a direct outlet for shipping traffic from the Firth 
of Clyde to the west and north of Scotland. The canal would be 
two miles in length, and the saving it would effect for vessels going 
to the west and north of Scotland would be about 115 miles. The 
channel was proposed to be 50ft. in width and upwards of 18ft. in 
depth, and the cost was estimated at from £150,000 to 000. 
Calculations had been made showing that vessels to the amount of 
about 500,000 tons a year will be expected to take advantage of the 
canal, and, estimating the charge for the use of the canal at 6d. 
per ton, this would give a revenue of £12,000, which was considered 
a good return upon the outlay. Resolutions were passed in favour 
of the formation of the canal. The preliminary details were 
adjusted, and a large portion of the capital was subscribed. 


THE prospectus has been issued of the General Hydraulic Power 
Company, Limited ; capital £200,000. The object of the company 
is to provide large «owns with hydraulic power for use in wharves, 
warehouses, factories, hotels, and dwellings, on the high-pressure 
accumulator system now universally employed in the docks and 
railway termini, by means of which every consumer will have a 
supply of power of the most convenient and economical descrip- 
tion available at all times, and for which he will pay only. in 
proportion to his actual consumption. A special Act of Parliament 
has been obtained authorising the supply of hydraulic power overa 
large area in the centre of London, and the directors of this com- 
pany have acquired the right of carrying this Act into effect. The 
area extends from Blackfriars Bridge to the Tower on the north 
side of the river, and to the Surrey docks on the south side, and 
includes such important streets as Upper and Lower Thames-street, 
Queen Victoria-street, Cannon-street, Southwark-street, Tooley- 
street, &c., the value of which, for the purposes of the company, 
cannot be over-rated. For nominal terms of payment the Act 
confers the my of ing 1,000,000 gallons of water from the 
river Thames daily within this area. The offices of the company 


a 


are at Palace-chambers, Westminster Bridge. 
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SECTION THROUGH CENTRE LINE OF CIRDERS 


MONKBRIDGE IRONWORKS 


MESSRS, SMITH, BEACOCK, AND TANNETT, LEEDS, ENGINEERS. 
(For descrrption see page 59.) 
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WROUGHT IRON FRAMED STEAM HAMMER. 


MESSRS. THWAITES BROTHERS, BRADFORD, ENGINEERS. 


st 


THE accompanying engraving illustrates a new type of steam 
hammer now being introduced by Messrs. Thwaites Brothers, of 
Bradford, in compliance with the growing demand for hammers 
with wrought iron frames. The hammer cylinder is supported 
on a wrought iron box girder strongly reinforced where the 
opening for the piston rod is made in the top and bottom 


flange. The ends of the girder are carried on boiler-plate 
cylinders, which, if necessary, may be filled with concrete. 
In this way a very solid and durable tool is produced. The 
hammer we illustrate is of comparatively moderate size, 
and is well adapted for the production of “uses” and special 
forgings. 


FIG. |. 


THE time lost in driving or forcing solid mandrels into pulleys, 
collars, bushes, and other articles which have to be held on 
mandrels to be turned or worked in a lathe, and the b 
and waste of time arising from this operation, were the subject 
of an amusing article by an American contemporary and re- 
printed by us on the 9th January, 1880, and are frequently the 


cause of serious loss and inconvenience in all machine works. | 


mandrel is very powerfully pressed against the interior of any- 
thing put upon it, so that it holds more firmly than a solid 
driven mandrel. In many cases such articles as pulleys, wheels, 
and collars can, by putting them on the end of the split mandrel, 
be bossed with a round nosed turning tool, which tool is 
then ready for facing and turning the periphery of the article in 
the lathe. Knife-edge tools may thus in some cases be dispensed 


To get over these difficulties various mandrels have been brought | with, and some of the time occupied in changing tools is saved. 
forward, but the expanding mandrel herewith illustrated pos-| Each mandrel has a considerable range of sizes, viz., a lin. 
sesses several points of novelty, and must save a great deal of | mandrel can by simply changing the split sections be converted 
time in a turnery. into ldin. in diameter, or to an intermediate size ; and a 2in. 

In re the mandrel is shown bolted to the face plate of a mandrel, by the use of extra split bushes, and extra collar, will 
lathe. Fig. 2 shows the several parts of the mandrel. For | hold from 2in. to 3in. or 3hin. For brass work, especially small 
turning brass work and other light pieces when thus fastened in | light work, they will be found of great assistance, as in turning 
the lathe, the end of mandrel need not be supported as shown. tubes, however thin, they can be finished and removed without 
It will be seen that the mandrel consists of a taper mandrel core any force, and much time saved. 
ending ina screw by a running collar, on which the split mandrel _ An advantage that will commend itself to practical turners is 


and bushes, as the mandrel will take these just as well as others 
bored to standard size, and the usual lead lapping is dispensed 
with. The mandrels and parts are made of steel, and are now 
in extensive use in Leeds, Manchester, and elsewhere, with great 
success, This mandrel is one of the most useful time economising 


tools that have been introduced into the turnery for a long time. 
It is made by Messrs. H. B. Barlow, jun., and Co., of Combrook 
Works, Chester-road, Manchester. 


WOTHERSPOON’S SPRING BUFFERS FOR 
STEERING GEAR. 

THE accompanying drawing explains itself. It shows the 

application of spring buffers to take up slack in rudder chains, 

It will be seen that the four pulley rods which compress the 

spring also act as effective guides. The link consists, in fact, of a 

shackle with two stems firmly attached to the discs at the ends ; 
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each pair of stems passes through holes in the dises of the other, 
facing opposite ways, the two pairs of stems forming a cross 
with each other in section. The spring is spiral, coiled round 
the four stems between the two discs, and pressing against the 
discs, serves to keep them apart. The buffers are being intro- 
duced by Messrs. A. and R. Brown, Engineers, Waterloo-road, 
Liverpool. 


THE DRAINAGE OF RIPON AND SHAROW.—The Ripon Rural 
Sanitary Authority have decided to make application to the Local 
Government Board for a provisional order forming the township 
of Sharow and the Ripon Urban District into a united district 
for the purposes of drainage. 

SotpER FOR METAL, GLASS, AND PoORCELAIN.—A soft alloy, 
which will adhere so firmly to metallic, glass, and porcelain sur- 
faces that it can be used as a solder, and which is invaluable when 
the articles to be soldered are of such a nature that they cannot 

a high degree of temperature, consists of finely pulverised 
copper or copper dust, which is obtained by shaking a solution of 
sulphate of copper with granulated zinc. e temperature of the 
solution rises considerably, and the metallic copper is precipitated 
in the form of a fine brownish powder. Twenty, thirty, or thirty- 
six parts of this copper dust, according to the hardness desired, are 
placed in a cast iron or porcelain-lined mortar, and well mixed 
with some sulphuric acid having a specific gravity of 1°85. Add to 
the paste thus formed seventy —_ by weight of mercury, con- 
stantly stirring. When thoroughly mixed the amalgam must be 
carefully rinsed in warm water to remove the acid, and then set 
aside to cool. In ten or twelve hours it will be hard enough to 
scratch tin. When it is to be used it should be heated to a tem- 

rature of 375 deg. Cent., when it becomes as soft as wax b: 
sae it in an iron mortar. In this ductile state, the Scientitic 
American says, it can be spread upon any surface, to which, a» # 


iteelf with taper bore is drawn upon the mandrel core and ex- that the mandrel will remove the trouble sometimes attaching to 
panded, The screw being a fine pitch and the taper small, the articles bored above template sizes, such as loose pulleys, glands, 


cools and hardens, it adheres very tenaciously, 
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NEW WORKS AT CALAIS HARBOUR. 
No. I. 


Tuer works for the improvement of the port of Calais were 
commenced in 1877 by authority of an Act of the French 
Legislature, dated December 14th, 1875, and they were estimated 
to cost fifteen millions of francs. A more recent Act, dated 
August 3rd, 1881, authorised an expenditure of 15,700,000f. for 
the completion of the works originally projected, and for the 
further extension of the new works, rendered possible by the 
condemnation of the ancient fortifications of the city. 

The present port of Calais consists—(1) Of a floating basin of 
two hectares superficial area, with 590 metres of quay walls to 
the low-water level of spring tides ; the depth of water alongside 
the quays is 4} metres to 5 metres at high-water neap tide, and 
6 to 63 metres high-water spring tides. (2) Of an outer or 
grounding port with, 1700 metres of quay walls from the low- 
water level of neap tides, with a depth of water of 3 metres 70 
at high-water neap tides, and of at least 5 metres at high-water 
spring tides. A lock, consisting of a simple pair of gates of 


17 metres width, of which the sill is at the low spring tide | 


level, is the means of communication between the floating basin 
and the outer port. 

The depth of water in the entrance channel between the two 
timber-constructed jetties, and over the bar at the entrance, is 
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maintained by sluicing from a basin of 57 hectares superficial 
area, The Canal de Calais branches off from a double-gated lock 
in the grounding port, and establishes a communication between 
that part and the navigable canal system of the north of France 
and the Pas-de-Calais. Despite the inadequacy of these works, 
the registered tonnage of the ships using the port of Calais, 


inward and outward united, was more than 70,000 tons in 1875. | 


Tn 1880 it had increased to 1,500,000 tons, although during this 
interval no change had been made in the accommodation 
provided. 

The works authorised by the Act of December 14th, 1875, 
now in course of construction to the east of the present port, are 
partly on the site of ancient fortifications and partly on the 
beach. They consist of :—(1) A floating basin of 10 hectares 
superficial area with 1640 metres of quay walls, founded 2 
metres below the low-water level of spring tides; along the walls 
the depth of water will be about 7°4 metres during neap tides 
and 9 metres during spring tides. (2) An onter port of 6 hectares 
superficial area, opening into the main entrance channel of the 
port ; one of the banks only will be bordered by a quay, with 
foundations 4 metres below low-water mark spring tides, for the 
accommodation of passenger steamships and of the mail service 
between Calais and Dover. (3) A great sluicing basin of nearly 


100 hectares superficial area, the sluices of which will be about ' 


the centre of the entrance channel of the port. 

The floating basin will communicate with the outer port by a 
lock 21 metres wide and 1324 metres long between the gates, 
and with the Canal de Calais by a single gate. 
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| After the passing of the Act of Dec. 14th, 1875, the military 
| authorities designed new fortifications to include the suburb of 
| St. Pierre. An Act of April 25th, 1879, ordered the déclassement 
| of the old Calais fortifications and the construction of new ones, 

which are now nearly finished. The latest project authorised by 
the Act of August 3rd, 1881, include the following modifications 
of and additions to the works now in course of construction :— 
(1) The deepening of the entrance channel by means of dredgers, 
to make the depth of water between the jetties about 34 metres 
below low-water mark, spring tides. (2) The reconstruction of 
the east jetty 25 metres to the east of its present position, to 
give the channel at the entrance to the port of Calais a width of 
125 metres. (3) The lengthening of the west jetty (4) The 
deepening of the sluicing basin. (5) The construction on the 
north of the entrance port of a quay of masonry and timber 
| 600 metres long, with its foundation 4 metres below low-water 
| mark, spring tides. (6) The construction of a new double-gated 
| lock 14 metres wide at the entrance to the floating basin. 

(7) Hydraulic machinery to work the swing bridges, dock gates, 
| flood gates, and capstans. (8) The construction of a graving 
| dock 21 metres wide, and with at least 100 metres of available 
| length. (9) Enlarging and paving the quay grounds, which will 
| be at least 100 metres wide. (10) The construction of a basin 
| 45 metres wide for barges, between the new floating dock and 
' the citadel, in place of the junction authorised by the law of 
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to each vertical foot ; the pitching rests at its foundation upon 
a row of piles and battens ; the piles are driven down to a depth 
of 3 metres and the battens 24 metres. 

The driving of these piles and battens has been done in the 
face of great difficulties, the soil being composed entirely of fine 
sand, which had become very compact under the alternating 
influence of the tides, and offered almost absolute resistance to 
the driving of the piles. It was during the execution of this 
work that the idea was formed of facilitating the pile driving by 
means of injections of water.* Small hand pumps were used at 
first, but afterwards a fire-engine was found to give excellent 
results, This process has been perfected and has been applied to 
the driving of nearly all piles required to form the foundation of 
the masonry facings of the most massive of the works executed 
in the port of Calais. 

Beyond the first 555 metres, and along all the rest of the sea 
embankment of the sluicing basin, that is to say, for a length of 
1528°17 metres, the slope of the embankment towards the sea 
is in the proportion of 1°25 metres horizontal measurement to 
each metre of elevation. The base of the outer pitching rests 
on a foundation of piles 2 metres long and 2 metres apart, behind 
which are simple planks ‘034 metre in thickness. This foundation 
of piles performs no other function than that of supporting the 
concrete before it sets. It has been executed with great facility 
by the process of water injection, and without the use of pile- 


\ 


WR 


WANS 
\ 


\ 


| 

7 
of 


\\ 
\\ 
Prerre_ Park AN 
A 


MAP OF NEW WORKS, CALAIS HARBOUR 


1875 ; this basin will have more than 200 metres of quay walls, 
out of a total embankment of 400 metres accessible to sea-going 
ships. 

The following will be accessories to these works :—(1) A change 
in the position of the terminus of the Northern Railway of 
France. (2) A junction with the Canal de Marck. (3) A junction 
with the Canal des Pierrettes. These two last works have for 
their object the securing of the absolute independence of the 
naval interests, the dock interests, and the canal interests, which 
interests are often in opposition. 

The excavation of the floating basin is completely finished, and 
that of the sluicing basin is going on rapidly. The excavated 
earth is used for the formation of the exterior and interior walls 
or banks of the floating basin, for filling up the quays, for 
the embankments protecting the excavations from the encroach- 
ment of the sea, and for the earthworks of the northern part of 
the fortifications. The exterior boundary of the sluicing basin is 
a massive bank of sand, protected on its outer side, next the sea, 
by a lining made as follows :—Three metres of clayey chalk 
wetted and beaten down on the slope of the embankment ; 

| 2°5 metres of concrete formed of two parts of pebbles to one 
| of mortar. The mortar itself is formed of one part of Portland 
cement to six of sand—233 kilos, of cement to each cubic metre 
of sand ; 25 metres of rough hewn small stones with mortar of 
Portland cement—350 kilos. of Portland cement to a cubic metre 
of sand. For a length of 555 metres alongside the grounds 


reserved for the establishments of the Experimental Artillery | 


Commission, the bank of the sluice is inclined 2ft, horizontally 


‘ 


driving machinery. The excavation of the sluicing basin has 
been executed in the same manner as that of the floating basin, 
namely, partly by hand labour and partly by an excavator with 
a chain of scoops invented by M. Couvreux. This apparatus was 
employed in excavating the Suez Canal, and in widening a 
mouth of the Danube, and has been used with advantage in 
removing the fine homogeneous sand of the Calais beach, In one 
minute a wagon of 6 cubic metres can be filled by means of this 
machine; a train of thirteen trucks is loaded in about thirteen 
minutes. Extraordinary rapidity is attained whenever trains can 
succeed each other without interruption alongside the excavator, 
but when the sand has to be carried a considerable distance there 
are proportionately long interruptions to the work. Despite this 
drawback, the sand dug out and loaded by means of the excavator 
has amounted to and frequently exceeded 2000 cubic metres a 
day. In summer about 2400 metres have been excavated in 
fourteen hours. 

The floating basin communicates with the outer port by means 
of two parallel locks, of which the following are the principal 
dimensions :—Total length of the work, 191 metres ; one of the 
locks is 21 metres broad and 133} metres long, measured from mitre 
sill to mitre sill, Theotherlock is 14 metres wideand 137°45 metres 
long between the gates. The lock floor is an inverted arch, with a 
basket handle curve struck from five centres of 3 metres radius 
each. The lowest point is 24 metres below the low-water mark 
of mean spring tides. The mean high-water mark being 4°95 


* See the note of MM. Stocklin and Vetillart in Les Annales des Ponts 
et Chaussées, Moirde Jaunes, 1878. Paris. 
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metres during neap tides and 6°25 metres during spring tides, 
the depth of water over the base of the lock has a mean of 7°45 
metres during neap tides, and 8°75 metres during spring tides. 
Kach lock will have four pairs of gates, namely, one pair of flood 
gates and two pairs of ebb gates, the latter enclosing a water 
area large enough for the largest ships ; the fourth pair of inter- 
mediate ebb gates forming with the pair of gates below them a 
little lock, and with the pair of gates above them a medium lock, 
useful for vessels of ordinary dimensions. Thisarrangement of dock 
gates has for its object the regulating of the length of lock used to 
the size of the vessels entering or leaving, whereby the working 
operations are quickened, and the loss of water every time the 
lock is used is diminished. The gate platform of is oes gates 
is deep enough to permit the fixing of shutter gates, which will 
strengthen the other gates at their junction, and assist them to 
resist any swell, or if necessary, to prevent the entrance 
of exceptionally high tides into the basin. At the two 
heads of the lock are recesses in the masonry, in which caissons 
can be placed when it is desired to get the lock dry ; these 
caissons will serve also to close the graving dock, according 
to the authorised plan. A transverse groove is made in the lock 
floor to permit the passage of gas and water pipes from one side 
of the basin to the other. The longitudinal culverts are, practically 
speaking, in the two chamber walls of the locks, and in the 
wall which divides the two locks. Each of these culverts is put 
in communication with the corresponding lock by four transverse 
culverts; the transverse culverts are closed by slip gates which 
move in grooves ; the longitudinal culverts are also closed by slip 
gates at both ends. These slip gates will be worked by hydraulic 
power of some type not yet decided upon. At a later stage 
culverts made at the level of the bottom of the chambers of the 
dock gates will permit of energetic sluicing to clear the mud out 
of these chambers. 

Two swing bridges will keep up the thoroughfare over each 
lock ; these bridges, formed in a single piece, will be placed at 
the extreme ends of each lock, so that communication between 
the two sides need never be interrupted. The foundation of the 
lecks is formed of a solid mass of concrete, of which the 
surface is sensibly horizontal, and of which the thickness 
varies from 14 to 2 metres, At the two ends, and under 
the chambers of the doors, the concrete forms a solid mass, 
intended to resist the bursting up of water from below, a 
danger always to be feared in works of this kind when built 
upon sea-sand, 

Before and behind the lock floor is prolonged by aprons formed 
of superimposed layers of clay, straw, small blocks of stone, and 
large blocks of artificial stone made on the spot, deposited 
between files of piles and battens. The artificial blocks are made 
of small stones and Portland cement. They have an outer 
covering of faced and cut stone, at Jeast the lock of 21 metres 
has. Faced stone is employed only for the crown of the quay 
walls, the sills of the locks, the quoins, the ends, and for salient 
angles. It consists for the most part of limestone from Soignies, 
Belgium, whence it is transported by rail to the works, or of 
stone from Marquise, Pas-de-Calais. 

The concrete used in the bed of the foundations is made of 
pebbles from the neighbourhood of Calais, and lime made from 
Tournay chalk, which is eminently hydraulic, added to “ trass” 
—the friable stone of Andernach, and sand, The composition of 
the mortar is trass, “35 cubic metre ; sand, ‘4 cubic metre ; lime, 
‘7 cubic metre. These are mixed under vertical crushing 
rolls driven by two steam engines, and yield one cubic 
metre of mortar. The pebbles used in the manufacture of the 
concrete came from the neighbourhood of Calais ; they are not 
used until they have been washed with great care, either in 
rotating cylinders, or in barrows with pierced bottoms. The 
friable stone used at Calais comes from the borders of the Rhine ; 
it is brought in ships, in blocks of a certain dimension, and has 
to be reduced to powder ; this is done by crushing the blocks in 
one of Blake’s machines, and further pulverising them in a 
Vapart’s machine. The powdered trass is carried by a chain of 
buckets to a sieve into which it is thrown. After being sifted it 
is put in sacks and carried to the store yards, or deposited by 
means of an endless screw in a new chain of buckets which 
transports it to the warehouses. The transportation and distri- 
bution in the warehouses is effected by means of an endless band. 
The quantity of trass thus powdered and mechanically ware- 
housed is 40 tons in twenty-four hours. 

The mixers for the concrete used at Calais consist of wooden 
boxes, 1 metre square and 8 metres high, having in the interior 
a series of inclined planes. The pebbles are brought in barrows 
with pierced bottoms in which they have been well washed; the 
mortar is brought in trucks by Decauville’s system; the 
materials are introduced separately in proper proportions at the 
same moment into the upper part of the machine, and reach the 
bottom as a perfectly homogeneous mass, which falls directly into 
the trucks, and is carried where it is required for use. It is used 
by maintaining at the bottom of the excavation a layer of water 
*S metre to ‘75 metre in depth; the surface of the concrete is 
kept constantly ‘5 metre or 1 metre below the surface of the 
water, and advance is made in inclined planes, always taking the 
precaution to deposit the composition behind the crest of the 
plane, where it is strongly beaten down, thus diminishing as 
much as possible the formation of slush. The Tournay lime and 
trass employed for the concrete are not more economical than the 
mortar cement, which is excellent, but the former is more 
binding, more waterproof, and better to work with under water. 

The sluicing basin was to have been excavated to a depth of 
about 4°75 metres, or 2 metres lower than the high water 
of spring tides; the latter project, approved by the law of 
August 3rd, 1881, includes the deepening of the basin 4 metre 
more than in the original plan, to facilitate the outflow of water, 
and to allow a certain margin for sediment. The water in the 
basin will have a superficial area of 95 hectares, and it has been 
determined to let it out in such a manner that a slice of water 
14 metre in depth will be discharged during the time that the 
sluice is really efficacious, that is to say, in three-quarters of an 
hour ; this duration is ascertained from observations made in 
the Channel ports. It is calculated that a sluicing channel 
28 metres wide should secure the emptying to that extent in 
43 minutes. This width of 28 metres requires five sluices 
6 metres wide, allowance being made for the thickness of the 
gates, which perhaps can be reduced to “4 metre, or even less, by 
the employment of plate iron. This division into five narrow 
sluicing gates of 6 metres each is advantageous from an econo- 
mical point of view; the number could not be reduced without 
augmenting the size, and 6 metres appeared to be the limit 
imposed consistently with facility in working. It has been 
ascertained by calculation that the basin can easily be filled in 
one tide without a more rapid flow than 2°75 metres per minute (?) 
in the interior of the sluice. The mode of closing the sluices 
has been decided only in principle, and in that which relates to 
the position of the masonry; the nature of the gates themselves 
will be decided hereafter. The basin will be provided also with 
sluice gates to retain the water in the reservoir, and with caissons 
intended to prevent the introduction of sea-water from without 
during the period of sluicing. The sluicing gates will be formed 


of a slab of iron turning upon a nearly central axis ; their posi- 
tions will be analogous to those of the new sluicing lock at Dun- 
kirk. The caissons will be built up of wood; they are intended 
to resist, whenever sluicing is not going on, the ebb and 
flow of currents which might be inconvenient to vessels in 
the entrance channel of the ports. They will also at other 
times form rafts, useful to aid in the execution of any 
repairs necessary in the basin. The position of the sluice gates 
will be as high up as possible, in order to leave room in the side 
of the basin for the grooves for the reception of the stop-planks. 
The caissons will be placed immediately below the sluice gates. 
The length of the piles and abutments included in the works 
along the flood-gates, sluicing-gates, caissons, fixed bridge, and 
stop plank grooves is 21 metres. 


LETTERS TO THE EDITOR. 


hold ourselves responsible for the opinions of our 
correspondents, | 


BRIDGE SUPPORTS, 

S1r,—In the Contract Journal of the 19th inst. there is given a 
diagram of ‘‘ Proposed New Form of Bridge Supports,” which is 
said to be an extract from one of your late issues. If you will 
refer to plate 73 ‘‘ Instructions in Military Engineering,” 1875, or 
to e 87 ‘‘Elementary Field Engineering,” 1877, you will find 
in both diagrams of bridges or bridge supports of exactly the “‘ pro- 
pont new” form, and at page 88 of the above last-mentioned 

ook you will find ‘‘ Bridges may be supported on weighted brush- 
wood cylinders, on end or horizontally, so as not to stop a water- 
course.” This form has been known to military engineers for a 
very long time, and I am astonished to hear it brought out and 
published by such a journal as yours as ‘‘ new.” 


JOHN M. GIBson. 
London, July 24th. Buckley Engineer Volunteers. 


THE PIANOGRAPH-METRONOME. 

S1r,—I have read with a good deal of interest the description of 
the pianograph-metronome published in your last impression. I 
must ask Mr. Hodgson for certain explanations which he has 
omitted to supply. In the first place he does not state how the 
metronome is coupled to the apparatus ; nor is it easy to see pre- 
cisely how the reduction is effected. The general principle involved 
is clear enough. It is that of reading a given set of measures by a 
different scale from that to which they are drawn, so that what is 
3in. long on one sheet becomes jin. on another sheet; but the way 
in which the principle is applied has not been made clear. 

Again, surely Mr. Hodgson is wrong concerning his notation, 
especially as regards his inversions; and am I to understand that 
the composer can only play in either of two keys, F or G? 

It is quite possible that I have failed to understand Mr. Hodgson, 
but I must ask him to help me out of my difficulty. 

Brompton, July 26th. Mvsicvs, 

FOUNDRY TRAVELLERS, 

S1r,—Mr. Johnson is evidently doubtful of his foundry tra- 
veller. Such travellers, however, as your correspondent describes 
are commonly used in foundries, and, when properly constructed, 
give satisfactory results. A safe working load upon a lin. bolt 
will not exceed two tons. 

The tension rods, as shown in your correspondent’s sketch, will 
certainly give considerable support to the beam supporting the 
crab, and although these rods will no doubt put the bolts under a 
shearing stress—such shearing stress being in intensity and direc- 
tion as may be the angle of the rod to the strut and beam—the bolts 
will probably be stronger to resist this stress than the tension one. 

Considering the rough usage to which foundry travellers are sub- 
ject, the method of coupling the beams supporting the crab as 
shown seems to be a weak one. Why not put the girders carrying 
the crab on the top of the beams to ied 4 they are shown to be 
suspended? This arrangement would be thoroughly safe. 

o doubt there is a practical reason for the arrangement as 
shown—probably want of room overhead. In this case stronger 
bolts—say 1gin. or 1}in.—will give the arrangement a sufficient 
margin for safety. M. SILVESTER. 
106, Mayall-road, Herne Hill, S.E., July 24th. 


GARDNER'S SWING BERTHS. 

S1r,—In your issue of 30th June last, on ‘“The Channel Passage,” 
yp have honoured me with a notice of my “level berth” in the 

uise Dagmar, for which I thank you very much, and I trust you 
will not reject a few remarks I wish to make, assuming they may 
interest vou. The india-rubber suspenders were not adopted in 
order t . eutralise the effect of pitching—which I will term the 
vert ~% motion—but to preserve the berth from tilting by the head 

cetwhen lying in it or leaving, &c. They, however, not only 
do so, but in addition give a great steadiness to the berth and are 
invaluable ; for their perfect action it is necessary that they work 
at an angle of 45 deg., which doubtless you observed. 

The vertical movement or sinking of the ship does not affect my 
berth to make the passenger ill, and is neutralised to a great extent 
in this manner ; at least it is the only way I see of solving the 

problem. In pitching the movement of the berth is a curve, the 
rth following the support, which may be compared to an ordi- 
nary swing on a small scale. The movement of the ship itself is 
vertical, which is quite another thing, and all the passengers I 
have questioned on this point agree in this. At all events the 
result is only about one in twelve or so suffer, and none yet 
have complained of the sinking feeling. I have crossed about 
thirty times, the berth then being in the main saloon, and I 
enclose a few testimonials with remarks as to degree of roll, &c. 
You will perceive gaps at times, as we had no sea, and many pro- 
mised to write to me who failed to doso. I may add that with 
the aid of india-rubber I entirely dc away with the vibration of 
the engines. F. GARDNER, 

97, Hereford-road, Bayswater, 

July 22nd. —- 
BREWING IN ENGLAND. 

Sir,—The letter signed ‘‘ Brewer’s Architect,” published by you 
last week, raises so many interesting technical points requiring 
lengthened discussion, even to agree upon the terms, that we fear 
we cannot trespass upon your space sufficiently to say so much as 
may be deemed necessary. 

There are no errors in the dimensions published. The top 
withering floor is not left open to the roof in construction, it is 
ceiled flush with the tops of the beams. That the spaces seem 
cramped is natural, especially to one accustomed to Burton areas. 
We have simply gone to the very lowest limit possible in this 
system of working, in order to meet the demand for a malting 
that combines some novel and desirable improvements upon 
the recognised English system that can give the largest amount of 
fair malt at the lowest possible capital expenditure. We under- 
stand fully the objections that ‘‘ Brewer’s Architect ” urges to such 
limited working and drying floors. We prefer much more room 
ourselves, and usually get it. It would, however, interest, if not 
astonish, him to see what can be done by our plans of steeping, 
drying, &c. All plans of thick growth upon floors are not failures, 
although at present some are. Sound theory has often to struggle 
long with imperfect practice. 

We honour him for the frank avowal that “‘ we in Burton are a 
long way in the rear of the best system,” and certainly, so far as the 
items of drying and steeping are concerned, we can practically 
prove that our system gives more and better malt at less cost. We 
are slightly surprised that our adaptation of ical electrical 
force, labour-saving arrangement of bins, and damaged kernel 
separators or screens, of conical steeping cisterns suspended in the 
barley store, and design of steeping and loading kilns every twenty- 


four hours, do not strike “‘ Brewer’s Architect” as novel. We 
would much like to be informed of an English house having any- 
one of these improvements in use without our present knowledge. 
If ‘‘ Brewer’s Architect ” were a practical brewer, the advantage 
of double floors in kilns would at once strike him even more 
favourably than at present they appear to. There is no longer any 
doubt about these advantages. A whole season’s practical workin; 
in a large house, and part of a season in others in this country, an’ 
in a number for several seasons abroad, have incontestably proved 
the benefits to a brewer of drying upon our plan. We even go so 
far that we assert it is impossible to dry malt properly upon a 
single open floor in any ordinary kiln, and can prove it to anyone 
practically understanding the question, who is not already under 
the delusion that the malt he makes is perfect. We have never 
yet seen a single sample of perfect malt, and much careful 
scientific research is needed before it is even possible to make it. 
We have done something to improve maltings and malt. It is one 
step only in the right direction, and many more are to be taken. 
We must not trespass longer upon your valuable space. To rae | 
of your readers taking sufficient interest in the question, we 8 
be happy to send a pamphlet upon “‘ Drying Malt,” upon applica- 
tion covering postage, and this deals more fully with the subject 
than we now can. H. Stopes and Co, 
244 Southwark-street, London, S.E. 


LEGAL INTELLIGENCE. 


NISI PRIUS COURT, MANCHESTER. 
July 25th. 
Before Mz. Justice NORTH. 


PATRICROFT SPINNING COMPANY v. THE ENGINE, &C., INSURANCE 
Company, LIMITED, AND MICHAEL LONGRIDGE. 


Tue hearing of this case, which was commenced on Monday, was 
resumed. 

The plaintiffs, Messrs. E. S. and Arthur Hargreaves, who trade 
at the Bridgewater Mill, Patricroft, as the Patricroft Spinning 
Company, claimed from the Engine, &c., Insurance Company the 
sum of £101 under a policy of insurance granted by the company 
on the engines of the plaintiffs. On the 3rd of September last 
the engineer of the plaintiffs discovered two cracks in the 
crank shaft, and rato gr reported the matter to his 
employers. They obtained the opinion of Messrs. Hick and 
Hargreaves, engineers, Bolton, on the cracks, and were told that 
it would be dangerous to continue working the engines until the 
defects in the shaft had been remedied. Mr. Longridge, the 
engineer for the Engine Insurance Company, did not view the 
matter in so serious a light, and both he and the company declined 
to consider it as equivalent to a breakdown of the engine, or to pay 
the cost of a new shaft which was put in. 

Mr. William Inglis, chief engineer at the works of Messrs. Hicks 
and Hargreaves, and Mr. R. Harwood, of the millwright depart- 
ment in the same works, gave evidence showing the serious nature 
of one of the fractures when it was first discovered. 

Mr. Charles Sacre, chief engineer to the Manchester, Sheffield, 
and Lincolnshire Railway Company, said that in his opinion it 
would have been very dangerous to work the engines with a crank 
shaft in that condition. if it had come under his notice when first 
discovered, he would have condemned the shaft at once. 

Mr. Hulse, C.E., and Mr. M‘Dougall, engineer to the Boiler 
Insurance and Steam Power Company, having been examined on 
behalf of the plaintiffs, Mr. Justice North, without calling on 
counsel for the defendants, said he thought there was nothing for 
the jury to consider. It was incumbent on the plaintiffs to prove 
the case of fraud that they had deliberately pleaded, and unless 
they proved that, their case failed. The action was not an action 
upon the policy; if it were, it could not be against Longridge, for 
he was not a party to the transaction. The strongest point which 
had been relied upon by counsel for plaintiffs was that ona given 
occasion the chairman and the engineer of the defendant Company 
consulted together for two or three minutes. It should be 
remembered that according to the policy there was nothin 
payable except in the case of a breakdown, and a “‘ breakdown’ 
was defined to mean the ‘“‘actual breaking of any of the 
principal of an engine, of which the shaft would be 
one, causing sudden stoppage of the engine, and shall also 
include within its meaning any partial fracture of any such princi- 

parts, which in the opinion of the chief engineer for the time 
ing of the company—but not otherwise—necessitates the imme- 
diate stoppage of the engine; but it shall not include within its 
meaning any flaw, defect, crack, or partial fracture of or in any of 
such principal parts which in the opinion of such chief engineer is 
not a source of immediate danger, although such flaw, defect, 
crack, or partial fracture might at some future time lead to a 
breakdown.” It was idle to bring other witnesses to say that in 
their opinion the crack was a source of immediate danger, unless it 
wereshown thatit wassoin the opinion of the chief engineer of thecom- 
pany, for it was in that way that the company chose to reserve to itself 
the power of saying whether any fracture was within the policy. 
It might be said to be very imprudent for insurers to enter into 
contracts of that kind, and certainly it was amazing to find what 
they were ready to enter into. The present form of action 
admitted that the plaintiffs could not sue the Company, because 
the opinion ef the chief engineer was in favour of the Company. 
But it was said that that being so, the chief engineer and the 
chairman of the Company had committed a fraud by coneealing 
what was the real opinion of the engineer. It was for the person 
who asserted that there was such a fraud to give some evidence of 
its existence, but no evidence of the kind had been given. In 
fact, the opinions of three or four of the witnesses who had given 
evidence that day had all gone to show that the shaft might have 
been used for a certain or uncertain time, though, in their opinion, 
it would not be a long time. 

After some discussion, his Lordship nonsuited the plaintiffs, 
allowing the defendants their costs. 

Mr. S. Taytor and Mr. GovuLnrHoRPE were for the plaintiffs ; 
Mr. ADDISON, Q.C., and Mr. Brapsvury for the defendants, 


THE Empioyers’ LIABILITY ASSURANCE CORPORATION.— The 
Employers’ Liability Assurance Corporation, who have several 
clients in the Cleveland district, are endeavouring to intro- 
duce a scale of insurance to cover accidents, whether belonging to 
the class under which employers are liable or not. The risk now 
attaching to iron manufacturers under the new Act has been 
promo the above corporation at 4s. per cent. on wages paid, 
It has been found, however, that by far the larger class of acci- 
dents from which the workmen suffer cannot be brought home to 
their employers at all, because there has been contributory negli- 
gence on the part of the sufferers, or because the accident has 
been a pure misadventure and no responsibility can be attributed 
to anyone. To cover compensation for this larger class of risks, as 
well as the other, the Insurance Corporation would require 12s. 
per cent. instead of 4s. Their proposal is, if they can get the 
employers and workmen both to agree, that the former should pay 
full 13s and deduct for each workman every week a sum sufficient 
to make up the remaining 8s. per cent. The deduction necessary 
would only be 1$d. per week per man, and for this the Insurance 
Corporation would undertake to be responsible for a year’s wages 
in case of death and nine months’ wages in case of disablement, 
and proportionate compensation in case of smaller accidents; so 
that if a workman was injured from any cause whatever, and 
whether by his own negligence or not, he would be liberally com- 
pensated. The difficulty of introducing so estimable a scheme is 
that it might interfere with provident societies and the 

rovident department of trades unions, and so provoke jealousy and 
hostility on the part of those it is intended to benefit. However, 
the Insurance Corporation have wisely determined to consult the 
governing body of the Middlesbrough Co-operative Stores, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs, and Co., Booksellers, 
EIPSIC.—A, TwiermMeveR, Bookseller. 
NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*.* This week we publish a Double Number of THE ENGINEER 
containing the Index to the Fifty-third Volume. The Index 
includes a Complete Classified List of Applications for and Grants 
of Patents during the past six months. Price of the Double 
Number, 1s. 


*.* With this week's number is issued as a Supplement, an Ink 
Photograph of Skeldergate Bridge, York. Every copy as issued 
by the Publisher contains this Supplement, and subscribers are 
requested to notify the fact should they not receive it. 


— 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be mere by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

Constant Reaper.—By making the mouth of your chimney wide as shown 
in your sketch, yon will gain an infinitesimal advantage. Why not puta 
steam jet in the bottom of the chimney if you have not draught enough ? 

J. B.—Gun-cotton is made by dipping cotton in a mixture of concentrated 
nitric and sulphuric acid for about half a minute, and then washing and 
drying it. Iti much more violent in its action than gunpowder. Jt can 
be exploded by striking it on an anvil with a hammer. It may be burned 
when loose without danger, but not when confined in any way. If loose 
gun-cotton be ignited by exploding a percussion cap in it, the whole will 
explode violently. We cannot advise you to try any experiments with it, 
because in unpractised hands ut is an extremely dangerous explosive. 

B. anp B.— We have had no experience with sulphate of soda in boilers as a 
disincrustant. There are only two really satisfactory methods of dealing 
with feed-water containing much lime. One is to raise it to boiling point 
and keep it at that temperature for some time before it is fed into the boiler, 
when the larger part of the lime will be deposited in the heater ; the second 

plan is to adopt Clarke's lime water softening process, which is very inex- 
pensive and quate effectual—practically it consists in the addition of lime 
to the water to be softened. You will sind an explanation of the process in 
Tue ENGINEER for 18th February, 1881. 


FELT-MAKING MACHINERY. 
(To the Bditor of The Bngineer.) 


Srr,—Could any of your readers oblige me with the names and 
addresses of the makers of machinery for manufacturing felt ? 
26th July. MACHINERY. 


SMELTING COPPER ORES. 
(To the Editor of The Engineer.) 

S1r,—Could any of your correspondents kindly inform me where I can 
get detailed information about the process of smelting low-grade copper 
ores at Bergen point ? 8. D. B. 

Cérdoba, July 18th. 


ESTIMATING THE SPEED OF STEAM LAUNCHES. 
(To the Bditor of The Engineer.) 

Sir,—I should be obliged to any reader who could give me through 
your columns a rule for estimating the s of small screw steamers, 
yachts, launches, &c. I mean a rule to be used in designing, so as to get 
the required indicated horse-power to propel a steamer at a required 

8. W. 


speed. 
Surbiton, July 26th. 


BLOOD DRYING MACHINERY. 
(To the Bditor of The Engineer.) 

Srr,—Can any correspondent give me the name of a maker of appa- 
ratus for drying large quantities of blood for manure? Such machinery 
is in existence I know, converting blood into cakes or bricks, much used 
in vineyards, but I do not know who makes the apparatus. 8. 

London, July 25th. 


THE STRENGTH OF WIRE ROPES. 
(To the Bditor of The Engineer.) 

Srr,—In reply to the — in Tue Exaineer of July 21st under the 
title ‘‘The Strength of Wire Ropes,” I beg to forward the following :— 
The greatest strain on the rope is at the points of support. The tension 
(T) at these points is given by formula— 

T= W + where ais semi-span 
4h — v. sine 
W weight (load and rope) distributed. 


-*, In our case we have the following equations for the breaking 
weight :— 


= Ww + 4X (12)? 7875 

4x 12 4800 
~W= = 25°29 tons 
Weight of rope (length 152°52ft.) = “16 tons 
*. Breaking weight = 25°13 tons 


applied in required manner. c.c.c. Cc. 


SUBSCRIPTIONS. 


(including double numbers) .. 
Yearly (including two double numbers) .. 


be made, Tut ENGINEER is registered for transmission 

Cloth cases for binding Taz Encineer Volume, price 2s. 6d. each. 

Many Volumes of Tak EnGIneer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 

by Post-ofice Order. — Australia, Belgium, Brazil, British 

Columbia, British Guiana, Canada, Cape of Good ‘Hope, Denmark, 

Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

New Brunswick, Newfoundland, New South Wales, New Zealand, 

Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 

West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 


India, £2 0s. 6d. 
Remittance by Bill in London. — Austria, Buenos and Algeria, 
60, on, Singa; Manilla, 
Mauritius, Sandwich Isles, £358." 
ADVERTISEMENTS. 
*," The dvertisements of four lines and under 1s three shillings ; 


ment 

single advertisements rom the country must be accompanied a stamps in 
payment. Alternate advertisements will be inserted with practical 

| regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 


THE ENGINEER. 


JULY 28, 1882. 


HIGH-SPEED CHANNEL STEAMERS. 

TueEre is good reason to believe that finality has by no 
means been reached in the speed of passenger steamers, 
The voyage to New York has not yet been made in 144 
hours, but something very near this has been done. 
Almost every day a new rumour isset on foot in Liverpool 
concerning steamers yet to be built. The last is that a 
couple of vessels, each about 500ft. long, 50ft. beam, and 
32ft. deep, are to be built next year. They are each to be 
propelled by twin screw engines of the collective power of 
17,000-horses indicated, and they are to attain a regular 
ocean speed of 21 knots an hour. The distance from 
Liverpool to New York is 3016 knots, and at 21 knots the 
voyage would be made in 144 hours, or six days. We see no 
reason to doubt that rumour isin thisrespectaccurate enough 
as regards figures; whether the ships will or will not 
built is quite another question. We do not quite see how 
they could be made to pay. A ship of the kind would 
burn 12°5 tons of pod per hour, or in 144 hours 
1800 tons. Allowing for contingencies, she must stow 
at least 2300 tons. The space occupied by the boilers 
and engines would of necessity be very great. The result 
would be that there would be practically no cargo space 
left, and it is found by experience that it is not easy 
to make a ship which crosses the Atlantic in less 
than seven days pay unless she carries at least 2500 
tons of valuable cargo. Such ships as those to which 
we have referred could not carry more than 1000 tons at 
the utmost, and they would have to rely on high passenger 
rates for their profits. But it is very doubtful if, even in 
the present day, when the desire for great speed trans- 
port is intense, passengers would be found willing to pay 
excessively high rates for the sake of being landed in 
Liverpool or New York five or six hours sooner than they 
if they voyaged by a slower steamer. For the 
moment we leave this question of high-speed Atlantic 
steaming where it is, and turn to quite another problem, 
which appears to present few difficulties as compared with 
that which we place on one side. We refer to high — 
steamers for short passages, such, for example, as that from 
England to Ireland vid Holyhead and Dublin, and that 
between England and France by way of Dover and Calais, 
Folkestone and Boulogne, or Newhaven and Dieppe. We 
can see no good reason why the voyage might not in all cases 
be greatly reduced in length, by putting improved steamers 
on the service. It is quite true that much is being done in 
this direction by nearly all the railway companies, but it 
remains to be seen whether they might not do better yet. 

As far back as thirty years ago a little paddle steamer, 
the Banshee, made the voyage between Holyhead and 
Kingstown, sixty-four miles, in three and a-half hours, 
and this not once or twice but frequently. In 1860 the 
City of Dublin Steam Packet Company put on the Ulster 
mee Munster, which were quickly followed by the Leinster 
and Connaught, mail steamers, on this route. These four 
vessels are nearly alike. They are 328ft. long, 35ft. beam, 
and 21ft. deep, and are propelled by oscillating engines 
with 96in. cylinders and 7ft. stroke. They have indicated 
4100-horse power when making 23 revolutions per minute, 
the ships then going over 20 miles an hour. Much more 
recently the London and North-Western Railway Company 
put on two steamers, the Rose and the Shamrock, which 
have done very well ; but a third vessel, the Violet, which 
made her first trip about two years ago, may claim to be 
the fastest steamer carrying passengers afloat, having 
attained a speed of very nearly 21 knots, and making the 
run from Dublin to Kingstown, a distance of about 69 miles, 
in a little over three hours. The Violet and her sisters are 
large vessels, but not so large as the Leinster, Ulster, 
Munster, and Connaught. There is no reason to doubt 
that with a little more boiler-power the Violet could make 
the run to Dublin in three hours. If we turn to the 


Channel passage we find that although it is claimed that | f 


the run between Dover and Calais can be made in 
80 minutes, this result is only attained now and 
then; yet there is no reason why, by the use of suitable 
steamers, it should not be made in less than 60 minutes 
even in rough weather, and in about 50 minutes on fine 
days. Very important improvements are being made at 
Calais which will provide ample accommodation for large 
steamers, but it does not appear to be necessary to use any- 
thing much larger than the boats now in the service to secure 
the required result. A torpedo boat of about 600 indicated 
horse-power can be made to run for three hours at 20 knots, 
or 23 statute miles per hour. The displacement of such a 
boat is about 50 tons, so that for each ton we have 
12-horse power indicated. A boat large enough for the 
intended purpose need not have a displacement of more 
than 300 tons, and being made of g form, a speed of 
23 miles an hour might probably be secured with 6 indicated 
horse-power per ton. As there would be plenty of room 
by comparison with a torpedo boat in such a vessel as 
we on of, it would be possible to use boilers of much 
better proportions than can be got into a torpedo boat. 
Four locomotive boilers, for example, might be employed 
which would readily generate all the steam needed, 
the consumption of coal not exceeding about 4 tons 
per hour. The weight of each boiler with water 
and fittings may be taken at 12 tons, while that of the 
engines need not exceed 30 tons, or in all 66 tons. Adding 
screw propeller, shafting, and flooring plates, fire-bars, 
&c., the total weight of machinery could be kept down 
to 80 tons, really durable engines and boilers being 
obtained. The bunkers need not carry more than 10 tons 
of coal. It will be seen that there would remain a large 
margin for a passenger accommodation forward 
and aft, the boilers and engines being wrgoge g As the 
boat would have to be driven at full speed in all weathers, 
it would be n to fit her with a hurricane deck or 


t¢ | turtle back from end to end; on top of this a safe and 


pleasant promenade might be provided for fair weather, 


but in rough the passengers would have to content them- 
selves below. But there would be no difficulty in fitting up 
two spacions saloons with heavy plate glass windows, 
which windows would stand a good deal of rough usage 
from the sea. In very rough weather they would be 
covered with dead lights and the saloon would be illumi- 
uated from the deck, and at night by the electric light. As 
the voyage would occupy in all less than one hour, and 
every conceivable expedient would be provided to make 
passengers comfortable, the hardship even of being com- 

lled to remain below would not be great. Of course it 
is obvious that a craft intended to go straight through the 
seas which she could not get over, errs require special 
arrangements for housing the look-out and the steersman. 
In this way an absolutely safe and extremely fast and 
comfortable steamer might be produced. As her voyage 
would be of very short duration, the fan blast might 
used without risk of clinkering up the tube plates, while 
the greatest possible facilities would exist for keeping the 
engines in proper order. Ina word, the conditions under 
which the ae ao would be worked would be exactly 
like those existing in the case of express locomotives. 

For voyages of 60 or 70 miles, as, for example, from 
Newhaven to Dieppe, such boats as these, the general 
features of whose construction we have indicated, would 
be unsuitable. The trip could not be made in much less 
than three hours, and this circumstance would militate 
against the use of light high-speed machinery. Size would 
be found indispensable to speed. But it must not be forgotten 
that if this places difficulties in the way of the naval archi- 
tect and the engineer in one way, it facilitates his opera- 
tions in another way. A steamer with a displacement of 
1000 tons could probably be made to steam 23 miles an 
hour with 3000 indicated horse-power. If she was pro- 
pelled by a screw instead of by paddles, as is now usual in 
this class of vessel, her machinery could be kept down in 
— unless, indeed, a rather small paddle-wheel were 
used. Thus, with a 25ft. wheel, about 31 revolutions per 
minute could be made, and with a 7ft. stroke this corre- 
sponds to 434ft. of piston per minute ; but with a screw 
propeller 120 revolutions might easily be made with a 3ft. 
stroke, corresponding to 720ft. of piston. It is to be remem- 
bered that in this case we should have a screw steamer under 
weigh for only about three hours at a time, so that a special 
type of comparatively light high-speed machinery might be 
used in her, midway between the —— boat on the one 
hand, and the ocean steamer on the other. Under such con- 
ditions ample space would be left in a vessel of 1000 tons 
for providing passenger accommodation of the best class. 

All the passenger steamers now crossing the Channel, 
with the exception of the Dover and Calais mail boats, 
carry more or less cargo. In the high-speed vessels, con- 
cerning which we are writing, no cargo could be carried, 
and in consequence would be available for the fitting 
up of berths and the providing of saloons and private 
cabins — — unknown now. Mh = be said, of 
course, that the ‘0 s better than the ngers ; 
but this has with the The 
vessels concerning which we write would be by far the 
fastest craft in the world, if we except torpedo boats and 
certain American river steamers. Sucha result can only be 
obtained by employing very high powers, but large powers 
~— that the ship shall be strong, yet she must be 
light at the same time ; and it follows when all these con- 
siderations are put together that her materials and work- 
manship must be the possible. Therefore, high-speed 
Channel steamers must be costly. It is probable that no 
direct profit could be made out of them unless they 
carried cargo, but the moment provision was made for 
this, elements would be introduced fatal, in our opinion, to 
the wholescheme We contend that it is possible to produce 
Channel steamers which will be capable of running as fast 
as anaverage excursion train at all events, and providing 
ample room and hitherto unknown luxuries for passengers ; 
but this cannot be done in the case of steamships of 
moderate size, unless the whole Ae the —— — 
given up to passengers. It ma ar; that space wi 
always exist on or floor of a a pa pl be utilised 
or passenger accommodation. We can assure our readers 
that the space thus available in a boat of 1000 tons dis- 

lacement intended to steam at 20 knots an hour, or a 
ittle over, would be very small indeed after boilers and 
engines were provided for; but even if this were not the 
case, the carriage of cargo of any kind is in many respects 
inimical to the comfort of passengers. ge 
rooms must be provided, with special means of filling and 
emptying them with great celerity. A mail room would 
be wanted. In a word, the carriage of cargo, even 
cheese, butter, silk, and wine, is not to be thought of. The 
comfort of ngers must be the first and last considera- 
tion. To this end high speed is given to the steamer, and 
for it everything must be sacrificed. It follows that fast 
Channel steamers can only be run by the railway com- 
panies, the profit to be derived from them being indirect 
instead of direct. Upto the present moment nothing 
whatever has been done by any railway company to fully 
realise the object which ought to be kept in view. We 
say this with the full knowledge that the London, Chat- 
ham, and Dover, the South-Eastern, and the London and 
Brighton Companies are all putting on new steamers, and 
better, faster, and more comfortable steamers than have 
ever before been used to carry passengers across the 
Channel ; but every one of the new boats is but an improved 
copy of some other Channel steamer. A new departure is 
wanted. The naval architect and the engineer have alike 
much in their favour, and we believe that nothing is 
wanted but a display of energy and inventive genius to 
supply the travelling public with boats whose speed, com- 
fort, and elegance will rob the Channel of its horrors, and 
leave Sir Edward Watkin without an excuse for making 
the Channel Tunnel. 


FAITH IN SMELLS. 

Inall agesof the world mankind manifested faith in smells. 
This faith has recently undergone several modifications as 
regards the deductions to be drawn from them. That a 
savoury odour indicated the existence of a good dinner 


p Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway etations ; or it can, if preferred, be supplied direct 
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somewhere was probably invariably held from the period 
when man first knew what a dinner was until this moment; 
but it is not with savoury odours that we have now to do. 
Not so many years have elapsed since the scent of amber- 
gris was held to be a sovereign remedy against the plague, 
and ambergris did not stand alone. Not a few plants 
owed their supposed virtue as prophylactics to their scent 
and to nothing else. But we have no old record that an 
unsavoury smell was to be regarded as evidence of emi- 
nent peril to life. That is a modification of faith in 
smells of recent date, but it is none the less potent. In the 
‘sme day every educated householder is supposed to 

now that the smell of drains is evidence of the presence of 
sewer gas, typhoid and scarlatina germs, and a host of evil 
influences whose very vagueness adds to the fear which 
their supposed presence inspires. A bad smell is sufticient 
to condemn asea-side town to isolation ; a whiff of sewer gas 
may pull down the revenue of a railway, and place a ban 
on a heretofore prosperous community. A leading article 
in a recent impression of the 7%mes, which article, it is an 
open secret, was written by an eminently scientific member 
of the medical profession, will, it is to be hoped, do some- 
thing to counteract a very mischievous and mistaken 
impression. We are by no means disposed to underrate 
the evils which result from bad drainage ; but as our con- 
temporary has clearly pointed out, there is really no neces- 
sary connection whatever between the smell of drains and 
sewer gas poison. If anything is certain in sanitary science 
—which is doubtful—it is that unless the excrete of cholera 
or typhoid patients be poured into a sewer, the gas from that 
sewer is entirely incapable of communicating either typhoid 
or cholera to those who inhale it. As for diphtheria and 
scariatina, there is absolutely not one scrap of evidence that 
they can under any possible circumstances be communicated 
by sewer gas to any living being. If, indeed, water con- 
taminated with the excrete of patients suffering from 
either of these diseases be taken into the system in even 
the minutest quantity, mixed with milk or otherwise, 
infection is almost certain to follow ; but the imbibition 
of a poison into the stomach and its inhalation into the 
lungs are two very different things. Carbonic oxide gasis, 
for example, a deadly poison when inhaled. In very small 
o— it produces intense headache, and constitutional 

isturbance; but a considerable quantity might be intro- 
duced into the stomach without doing harm. On the other 
hand, the mere inhalation of the germs of diphtheria as they 
exist in sewer gas is apparently of no consequence—or else 
sewer gas never holds them in suspeusion—whiie the con- 
trary is true of typhoidand choleragerms. Nofixed rule can 
be laid down concerning the bad effects of sewer gas ; but 
it is at least probable that its influence for evil is in the 
present day very much exaggerated. If this were not the 
case, it would be impossible for men to live who spend 
their lives in clearing sewers ; and the engineers and others 
at our great pumping stations would have to be replaced 
continually, as persistent mortality swept away staff after 
staff. The most that can be said is that sewer gas may do 
harm. That it deserves to be regarded as considerably 
more dangerous than strychnine or prussic acid is a com- 
plete delusion. That the smell of it is any evidence of its 
toxological energy is quite as great an error. Indeed, so 
far as can be ascertained, the gas which is really most 
dangerous has no smell whatever. 

While faith in smells has, on the one hand, lent a new 
terror to the holiday maker at this season of the year, the 
same faith leads him into another and more dangerous 
a delusion. As soon as sanitarians convinced the world 
that bad smells were dangerous, to use popular language, 
certain other gentlemen came forward with disinfectants, 
not a few of which smell quite as badly as the sewer gas 
itself. Indeed, we have heard of one case in which a 
hotel keeper, in his anxiety for the health of his customers, 
used a disinfectant so evil-smelling that no one would 
remain in his house. Asa rule disinfectants are sim 4 
useless, except in so far as they tend to reassure the timid. 
Our ancestors smothered evil smells with perfumes, and 
concluded that all was well with them ; we smother sewer 
gas smells with other smells which are not perfumes, and 
flatter ourselves with the thought that we have 
secured safety. Wecould name several disinfectants which 
have made a name for themselves which are just about 
as useful in destroying typhoid fever germs, for example, 
as ambergris was in stopping the spread of the plague. It 
is well known that disinfectants when they act at all, do 
so by oxidising the noxious matters in the air; but the 
oxidising agents which can be thus used are not numerous, 
nor is their employment easy. Permanganate of iron is a 
good disinfectant if it is properly used ; but to put a saucer 
containing it in dilute form ona table and fancy that disease 
germs floating in a room will kindly find their way to the 
saucer, is to draw a great deal on the imagination. 
The two most efficient disinfectants known are sul- 
phurous acid and chlorine. But in order that either 
may act efficiently, time must be given for their 
operation; and the room in which they are liberated be- 
comes unirhabitable for some hours. All the chinks 
should be stopped, the chimney closed, and about half a 
pound of brimstone burned slowly in the apartment to be 
disinfected, which must be left shut up for twenty-four 
hours. The gas does its work effectually. Chloride of 
lime in solution is an excellent disinfectant for clothes 
placed in it, or as a wash for walls and floors; but the 
mere sprinkling of it about a place is of little value. Faith 
in smells errs on both sides. It attaches an exaggerated 
importance to the contents of our sewers on the one hand, 
and, on the other, to the disinfectants which are sup) 
to be able to counteract the evils which spring from them. 

We do not wish it for a moment to be supposed that we 
underrate the value of sanitary arrangements. On the 
contrary, all should be done that can be done to keep 
sewer gas out of our houses and our streets; but when 
reasonable precautions are taken, the householder may lie 
down in his bed with an easy mind, although he does get 
a whiff of sewer gas now and then when passing a street 
grating. The ventilation of sewers at one time constituted 


a battle-ground over which sanitarians and borough 
engineers fought furiously. 


Recent events in connection 


with Brighton have in called attention to a subject 
which has long ¢ to receive much consideration. 
It is obviously quite impossible to prevent the formation 
of gas in sewers and street drains. The question is, what 
is to be done with it! The sewers being, as a rule, warmer 
than the external air, especially at night, the gas tends 
to rise and escape from them. But as the houses are 
all fitted with traps, it cannot get back into them, at least 
it ought not ; then it finds its way into the outer air by 
means of the street gulleys. Then those who walk and 
drive in the streets complain that they are being poisoned. 
If the street ventilators are closed, the householder at once 
writes to the authorities to say that the pressure in the 
drains is so great that the seals of his traps are being 
broken. Various methods of getting over the difficulty 
have been proposed ; one plan which enjoyed great favour 
for some time consisted in putting charcoal baskets in the 
ventilators. We need hardly say that, so far as typhoid 
and cholera germs were concerned, the charcoal might 
have been buried in the nearest garden, and the result 
would be the same. Smells were arrested, however, and 
so something was gained, though not quite what was 
anticipated. The charcoal cost a good deal of money, and 
as soon as it got wet it was useless. We cannot now name 
a single town of any importance in which the charcoal 
ventilator is used. Immunity from bad smells may be 
bought too dearly. The true remedy for the evil appears 
to lie in the use of ventilating pipes which will carry 
the sewer gas up to a considerable height. In certain 
cases, as we suggested last week concerning Brighton, fires 
may be maintained at the foot of the upcast stack to main- 
tain a draught; but such an expedient can only be adopted 
under very special circumstances with any advantage, as 
when the sewers are steeply inclined, so that the gas natu- 
rally finds its way to a high level. In other cases the 
number of ventilating chimneys must be very great, 
because their influence ceases after a certain limited 
number of street gulleys or other openings come within 
their range, and the use of a great number is out of the 
question. The most commonly applicable system is to 
provide for the free communication of the rain-water down 
pipes, or stack pipes, as they are sometimes called, of every 
house with the street sewer, and then to trap all the street 
gulleys. The sewer gas will then rise through the stack 
pipes, and escape at too high a level to do mischief. Care 
must, of course, be taken that upper windows do not open 
in close proximity to the mouths of the pipes, or the conse- 
_—- may be inconvenient ; but this really presents no 
ifficulty of any importance. 


SOMETHING LIKE GAS, 


WHILE gas shareholders look with mingled dread and aversion 
at the electric light, and gas managers tardily endeavour to im- 
prove what they make and reduce its cost, a Mr. John Dixon, 
of Richmond, Victoria, has come to the front, and patented in 
every country where an invention can be patented, a process for 
producing illuminating gas which cannot, we should think, fail 
to revolutionise an enormous industry. It would be impossible 
within limited space to do full justice to this invention. Weare 
compelled to restrict ourselves to the reproduction here of the 
claims appended to Mr. Dixon's United States specification. 
Claim.—(1) The process substantially herein described of manu- 
facturing illuminating gas, which process consists of first charging 
a retort with a mixture consisting of black oxide of manganese, 
muriatic acid, nitric acid, water, bismuth, iron filings, zinc, mer- 
cury, and sodium, previously united and treated as described ; 
of then injecting intermittently upon such mixture, while in a 
heated state, a flux mixture consisting of bismuth dissolved in 
nitric acid, antimony dissolved in hydrochloric acid, sodium held 
in kerosene, tin dissolved in nitric acid, mixed and dried as 
described, and augmented by kerosene and by nine-tenths of 
stock No. 1, consisting of copper, muriatic acid, water, zinc, 
bismuth, mercury, kerosene, sodium, and nitric acid, prepared as 
described, and six-sevenths of the united stocks of 2 and 3, con- 
sisting of bismuth, mercury, kerosene, and sodium united and 
treated substantially as described. (2) The method substan- 
tially herein described of making an illuminating gas yielding a 
white light, which method consists of generating and combining, 
in a retort of suitable construction, the gases resulting from the 
decomposition of the herein described metals, salts, acids, 
carbons, and hydrocarbons, consisting substantially of black 
oxide of manganese, muriatic acid, nitric acid, bismuth, iron, zinc, 
mercury, antimony, copper, charcoal, sodium, and_ kerosene, 
combined and treated substantially as described. (3) The means 
substantially herein described of intermittently supplying a flux 
mixture to a previously supplied retort charge in the manufac- 
ture of a combination of gases for the purpose of producing an 
illuminating gas yielding a white light, which means consist of 
the combination of a retort, a flux chamber, connecting 
and injecting pipes, and fitted with suitable valves, and a 
shaft fitted with cams and cog gearing, substantially as described. 
We fear that this must be held to be a combination patent, and 
Mr. Dixon may perhaps be infringed. Thus, for instance, a 
patent for producing gas from a mixture of charcoal, irridium, 
nitroglycerine, and formic acid, would not be held as an infringe- 
ment ; while it is possible that anyone making gas from a combi- 
nation of saltpetre, sulphur, dynamite, cast iron borings, water, 
and fulminate of mercury, could hardly be held to invade Mr. 
Dixon’s rights. We commend Mr. Dixon’s process to the attention 
of chemists, as the nature of the combinations promises to be inte- 
resting. To write the formule of combination would constitute an 
admirable examination question for young chemical students. 
Perhaps Mr. Dixon knows what takes place, though it is pos- 
sible that he treats his ingredients shut up in the retort much 
as Mr. Punch’s heavy supper eater dealt with pickled salmon, 
lobster salad, cucumber, and Welsh rabbit—goes to sleep and 
leaves his ingredients “to fight it out among themselves.” 


YORKSHIRE COLLIERIES ABANDONED SINCE THE YEAR 1874, 


Ons of the most instructive portions of the report presented 
by Mr. F. N. Wardel, inspector for Yorkshire, is that relating to 
the closing of collieries in that county since 1874. The listis all 
the more suggestive and important when it is remembered that 
in the year 1873 no fewer than thirty collieries were opened out, 
and coal drawn from them, whilst notices were served upon the 
inspector relating to ninety-seven about to be commenced in the 
same year. The coal famine caused a vast sum of money to be 
invested in the trade, and numerous limited companies to be 
floated, many of which have either since come to grief or have 
paid little or no dividends. Since the year 1874 it would appear 
that no fewer than one hundred and twenty-six seams and 


collieries have been abandoned. Many of these have, it is true, 
been thin seam pits, but in the list there are several large and 
unfortunate concerns in which needy shareholders were largely 
involved. A careful analysis shows that four pits were abandoned 
in 1874 ; fourteen in 1875 ; twenty-one in 1876 ; thirty in 1877 ; 
twenty-one in 1878 ; nine in 1879 ; fifteen in 1880; and twelve 
last year. It would appear that the Leeds district has suffered 
most from the stoppages, forty-four pits having been closed since 
1874. Wakefield holds the next place with twelve; whilst 
Barnsley and Huddersfield—equal—have swelled the list with 
nine each. Inthe Halifax district six were closed, anda like number 
in the Dewsbury coalfield. Last year five pits were closed in the 
Leeds district, two in Huddersfield, two in Dewsbury, one in 
Bradford, one in Halifax, and one in Wakefield coal inspection 
area, Although the list gives the names and numbers of the 
collieries which have been actually abandoned, it does not 
furnish those which are set down owing to the depressed state 
of trade and the failure of the shareholders to find capital to 
keep the concerns at work. Under this head must be included 
some very large places. The collieries belonging to the Dod- 
worth and Silkstone Iron and Coal Company, Limited, at Dod- 
worth and Higham, which formerly gave employment to about 
1000 hands, have been set down for a long time. The company 
was started with a capital of £300,000 in 6000 shares of £50 
each. The Thorpe Gawber Hall Collieries, Limited, which, when 
at work, employed fully 800 men and boys, have been set down 
for about two years, but it is reported are likely to be restarted 
shortly. This company commenced with a share capital of 
£100,000. The Holmes Colliery, near Rotherham, started with 
a large capital, and other concerns in the district, although not 
actually abandoned, ure idle, and serve as reminders of the reck- 
less way in which speculators embarked in the time of the never- 
to-be forgotten coal famine. 


CHEAP OCEAN TELEGRAPHY. 

THE reports of the great cable companies for the period ending 
with the month of June show that the attempt to cable messages 
from Europe to the United States at the rate of one shilling per 
word had not resulted in a success that was adequate, and the 
rate before the end of the half year had been raised to double 
that amount. It is thus impossible to state exactly the result of 
the working under the shilling tariff, because it was for a period 
for which there are not full returns; but it may be taken as 
fully proved that it developed an enormous amount of traffic. 
Over the great bulk of the past half-year that rate was charged, 
and the receipts of the Direct United States Cable Company 
were £65,082. These receipts were, it is to be assumed, the 
proportion as fixed between the three cable companies before the 
recent modification, and they include a period of rather over a 
month in which the higher tariff was charged. But there would 
be a proportion of messages which would be charged at lower 
rates—those of the press—and thus it may not be unfair to 
assume that the receipts represent a revenue at the rate of one 
shilling per word. Thus it is evident that the number of words 
carried was about 1,400,000 for the six months. The total 
revenue of the company for the half year was £61,000—a sum 
having been paid out of that stated as received for messages— 
and the expenses were over £24,000. The capital of the 
company—including debentures—is £1,314,000, so that it will 
be seen that the results of the working at the shilling rate, and 
under the arrangement of joint-purse and division, would not 
have paid the rate that the company has of late been paying— 
five per cent. Four cable companies have now united and 
divided the receipts, and there is in consequence a higher charge 
for messages. Such a higher charge rather restricts traffic, but it 
yields a fuller return, and it is to be expected that the trans- 
atlantic cable companies are now doing a good business, and that 
the results of the two shilling per word tariff will be to givea 
larger dividend in the future. These companies have struggled 
through difficulties and through great opposition, and for some 
time to come it is evident that there can be no opposition, if at 
all. There is, therefore, a tolerable certainty of a good return to 
the owners, but it is to be hoped that they will look forward to 
a reduction of the charges. They have now large reserve funds, 
they have at the present time no fear of competition, and there 
is every probability of increased dividends, so that when these 
come it is to be hoped that they may look to a permanent 
increase of the traffic by the sure process of lowering the charges. 


LONDON’S COAL SUPPLY. 


THE return of the registrar of the London Coal Market for the 
first half of the year shows that there has been a diminution in the 
consumption of coal in the metropolitan district, when compared 
with that for the corresponding half of the past year. In the 
coal brought into the district by sea—some 1,845,463 tons for the 
six months—there is an increase of 5740 tons over the quantity 
for the corresponding half of the previous year. But in the 
larger quantity of railway-borne coal—over 3,000,000 tons for the 

f year—there is a decrease of more than 176,000 tons from the 
higher figures of the preceding corresponding half. Hence, much 
less coal has been received in the metropolitan district in the 
six months. To a very large extent this is due to the much 
milder winter that has been passed through—-a fact reflecting 
itself in lessened household consumption, lessened consumption 
for gas and allied uses. But it is still shown that close upon 
five million tons of coal were received in the metropolitan 
district in the first half of the year, and allowing for the 
quantity sent out of the district, there remains an enormous 
consumption of fuel in the metropolis, the largest part of which 
is brought in by rail. The Midland and the London and North- 
Western Railways are at the head of those that bring in the 
rail-borne coal. From north-east ports the great bulk of the 
sea-borne coals are brought, Newcastle, Sunderland, and West 
Hartlepool sending in together much more than two-thirds of 
the whole of the sea-borne coal, whilst Seaham and one or two 
other coal-shipping ports in the North add to the quantity that 
is sent from the coaltields of Northumberland and Durham; 
and as the present tendency of freights is downward, there is a 
probability that sea-borne coal will be still cheaper in the London 
market, and if so the competition with the rail-borne coal will 
grow. There are improvements being introduced into the 
method of carrying coal cargoes, and these methods may give the 
older form of coal carriage an impetus of which it has long stood 
in need. 


INSULATION FOR TELEGRAPHIC AND TELEPHONIC PURPOSES, 


Visitors to the late Paris Electrical Exhibition will remember 
a system of insulation devised by David Brooks, of Philadelphia, 
and exhibited by the Silvertown Works of Charlton. The 
system has been pretty severely tried by our Postal Telegraph 
Department, with the result that last year they extended its use 
very considerably. The system briefly is to place a large 
number of wires in a containing iron tube, and then pour ina 
cheap mineral oil. Details of the system provide that the tube 
shall always be filled with the insulating material. Quite 
recently we hear of a successful trial of 9} miles of cable 
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insulated on this system at New York. Thirty wires in a tube 
lfin. diameter are laid between Jersey City and New 
York. Experiments have shown that with a wire work- 
ing duplex with a current supplied from a dynamo of 185 
volts electro-motive force, or by 60 Calland cells, telephony 
could without inconvenience be carried on by means of the other 
wires. We may here say that theory would tend to show that 
duplex working would cause less inconvenience than simplex, 
and we shall be glad to hear of further experiments both with 
simplex and duplex. Ordinary Bell telephones were tried alone 
and in conjunction with Blake transmitters, but in neither case 
was there any difficulty in hearing, nor did the interruptions 
from the’ dynamo cause inconvenience. It will be absolutely 
necessary before long to abolish the overhead wires in large 
towns. Already accidents have occurred, and more are likely to 
happen, and especially so as the work and fastenings deterio- 
rate by the action of weather during a length of time. The 
Brooks system of insulating seems to provide a cheap and good 
method for telephonic requirements, and it should be tried more 
extensively, Mr. Brooks argues that the inconveniences of 
induction will be less when using a large number of wires in a 
tube, as in his system, than when a smaller number of wires are 
used on the ordinary system. 
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A Treatise on Elementary Trigonometry. By the Rev. J. B. Lock: 
Macmillan and Co. 1882. 

A Treatise on Mathematics as Applied to the Constructive Arts. 
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An Elementary Treatise on Conic Sections. By Cuas. Samiti, M.A. 
Macmillan and Co, 1882. 

A Treatise on the Theory of Determinants. By Tuomas Murr, M.A. 

Macmillan and Co, 1882. ; 

Turse four books deal with various branches of mathe- 
matics, and each has probably been written with a fairly 
definite object. It may, however, be the idea of most 
people who have but a casual acquaintance with the sub- 
ject that we have already too many books on the simpler 
portions of mathematics. The treatises on trigonometry 
and conic sections above-mentioned are intended for school 
use, and it must be confessed that almost every mathe- 
matical master seems to think that there is not one among 
the number of books treating the subject exactly as it should 
be treated. Hence a constant stream of “ Arithmetics,” 
“ Algebras,” and “Trigonometries” issue from the pub- 
lishers, differing when closely examined only in immaterial 
points. Almost all may be said to be good ; only the few 
are utterly bad. The work of Mr. Lock contains a large 
number of examples which seem to be well graduated, and 
this feature alone would make it valuable as a school text- 
book ; but to this must be added a clear exposition of the 
definition and principles of the subject. The reference 
lines in the diagrams are made thick and thin, so as to be 
seen at a glance. 

Mr. Campin’s work is written from a different stand- 
point. It is intended as a work for practical men, and has 
come to the distinction of a second edition, thus showing 
that such a book is appreciated. We are not quite sure, 
however, that such books as this sell, because of their 
intrinsic merits, or because of their title—which is, we 
believe, taking, though we might consider it misleading 
and defective. The practical man must have a fair know- 
ledge of the subjects prior to his studying this work, if he 
is to benefit greatly by such study. If he has such prior 
knowledge, he will here see how to apply the scholastic 
information obtained by the study of works on pure 
mathematics. The man who tries to make a short cut, and 
to obtain a kind of rule-of-thumb method of using formule, 
has no broad ideas on the subject. His mind is cramped, 
and incapable of original work. The whole must be done 
thoroughly, if mathematical training is to tell, and not in a 
perfunctory manner. If we must have books for practical 
men, let us not try to do too much. Instead of attempting 
to teach both the pure and applied science within two 
covers, would it not be better to at once assume the know- 
ledge of a modicum of the pure science, state clearly and 
concisely the laws upon which certain formule are based, 
give worked-out examples of these formule, and a series 
of questions the solutions of which involve the working out 
of the formule? We imagine the rule-of-thumb method 
would be gained as well by such a system as by more 
pretentious methods. 

Mr. Smith’s book on “ Conic Sections,” like that of Mr. 
Lock on “ Trigonometry,” seems eminently suited for 
school work. The study of Conics is one of the most 
fascinating in mathematics, and there is little doubt 
but that the English works on the subject are better than 
those in any other language ; yet the practical man, asa 
rule, hardly knows what is meant by a work on “ Conics.” 
He does not see the application so easily as in the case of 
epaeneny. In the latter the measurement of heights 
and distances ap to him at once, but he sees nothing 
of a similar kind in the former, and hence the neglect. We 
must, however, resume and say that the method followed 
by Mr. Smith is the ordinary method, commencing with 
the definition, &c., of co-ordinates, then discussing the 
“straight line,” “circle,” “parabola,” &c. His examples 
are very numerous, and so far as a general glance 
shows are well selected. There can hardly be too 
many examples, or too carefully graduated in a work of 
this kind. It might be well to adopt one system of 
nomenclature, Tolbanten, for example, speaks of equations 
to a straight line, &c. Mr. Smith uses equations of a 
straight line, 

The “ Theory of Determinants,” by Mr. Muir, is a en 
book on a special subject. Hitherto the subject has been 
treated for the learner by means of a chapter or two in 
books on algebra, and some even of the best books have 
scarcely mentioned it at all, while the separate treatises 
have been for the proficient rather than the student. Mr. 
Muir is to be congratulated upon rendering the subject in 
such a manner that in future it may commend itself to the 
schoolmaster, and take its place in the ordinary routine of 
school work. Roughly speaking, the subject explains a 
convenient method of simplifying a symbolic notation, 
and whatever tends towards clearness and simplicity must 
necessarily be useful, 


THE MECHANICAL REFRIGERATION OF AIR. 
By T. B. Licutroor, M. Inst. C.E., M. Inst. M.E, 


No, I. 

As the applications of air-refrigerating machines are 
every day becoming wider and more important, it is pro- 
posed to give in this and the following articles some concise 
and simple statements of the laws as at present understood, 
relating to the production of cold by the successive com- 
pression, cooling, and expansion of ordinary atmospheric 
air, together with some general remarks respecting the 
construction of machinery for carrying out these several 
processes in an economical and efficient manner. 

Ordinary atmospheric air chiefly consists of two gases, 
oxygen and nitrogen, in the proportion of 1 part by 
weight of the former to 32 parts of the latter, or, by 
volumes, 79 of nitrogen to 21 of oxygen, the mixture being 
a purely mechanical one, and including varying quantities 
of carbonic acid gas, ammonia vapour, nitric acid, and 
aqueous vapour, as well as occasionally water itself in the 
state of mechanical suspension. 

Though oxygen and nitrogen, in common with other 
substances exhibited to us as gases at usual atmospheric 
pressures and temperatures, are generally considered and 
treated as permanent gases, it may be well to point out 
that in all probability they exist as very highly super- 
heated vapours or steam gases of fluids, liquefaction only 
taking place at an immense reduction in temperature, and 
a still greater degree of cold producing the solid form. 
Within the comparatively small ranges of temperature 
considered in these articles, the behaviour of both oxygen 
and nitrogen is, however, so uniform, and follows so nearly 
the well-known law of Boyle and Mariotte, that they will 
be dealt with as perfect gases. 

As regards the carbonic acid gas, ammonia vapour, 
nitric acid, and aqueous vapour, all of which are more or 
less easily condensable, the case is somewhat different. But 
as the quantities of the three first-named substances are as 
a general rule so trifling, and do not nearly approach the 
point of saturation, it is proposed to disregard their effect 
entirely, and treat them as obeying the same laws as the 
oxygen and nitrogen, only considering separately the 
aqueous vapour, which often exists in amount suftlicient to 
fully saturate the air for its ordinary temperature and 
pressure, and which, as will be seen later, exercises a con- 
siderable influence upen the action and efficiency of the 
machinery for producing the effects we are about to 
examine. 

The elastic force, or, as it is generally called, the pressure, 
exerted by aqueous vapour or steam in contact with its own 
liquid, is entirely a function of its temperature,and is the 
same whether a given volume is occupied entirely b 
vapour or by vapour mechanically mixed with a gas suc 
as air. The pressures exerted against the sides of a 
containing vessel are, however, different; in the first case 
being that from the elastic force of vapour alone, while in 
the second it is the sum of the vapour pressure and that 
due to the air. With the atmosphere fully saturated 
with moisture, we can therefore immediately ascertain the 
actual pressure exerted by the air itself, by deduct- 


| ing the elastic force of vapour for the given temperature 
from the total pressure as indicated by the barometer. 
| If the air be not fully saturated, it is necessary to first 
find out by a hygrometer the actual percentage of satura- 
| tion, then to reduce the full elastic force in this proportion, 
| and deduct the result from the barometric pressure, instead 
| of taking off the full elastic force. 

| _ Acomplete set of tables of elastic forces of aqueous vapour, 
| down to a temperature of 30 deg. below zero. Fah., is given 
in Balfour Stewart's “Treatise on Heat,” as well as in 
many other text-books. For lower temperatures, it will 
generally be sufficiently accurate to reduce the lowest 
tabular amount in direct proportion to the absolute tem- 
peratures. 

The air in nature is never quite dry ; indeed, in this 
country, with the greatest dryness on record, it still 
retained about 23 per cent. of the aqueous vapour that 
would saturate it. In winter it is frequently quite 
saturated, and at uther seasons of the year the amount of 
vapour varies from 25 per cent.—extremely dry—to 85 per 
cent.—damp—of saturation. The simplest and most 
convenient method of estimating dryness of the air 
for ordinary purposes is by the dry and wet bulb hygro- 
meter. This instrument consists of two thermometers 
ang side by side in a frame, the bulb of one tube being 

ept dry in the usual way, and that of the other being 
covered with muslin continually wetted by a wick leading to 
asmall reservoir of water. The evaporation from the 
wet bulb reduces its temperature, so giving a lower 
reading than that of the dry bulb thermometer; and as 
the evaporation and amount of cold produced by it varies 
according as the surrounding air contains more or less 
vapour, the difference in the indications of the two ther- 
mometers shows the dryness of the air. 

Table I. gives weight of aqueous vapour held in sus- 
pension by 1001b. of air, when saturated, at temperatures 
from 50 deg. below zero to 212 deg. Fah., and under the 
ordinary atmospheric pressure of 29‘9in, of mercury. 


TABLE I, 


Temp. | Weight of | Temp. Weight of |} Temp. Weight of 
in deg. vapour | indeg. vapour in deg. vapour 
Fah. inpounds.| Fah, in pounds. Fah. in pounds. 
| 0193 | 42 ‘561 | 132 11°76 
—40 0198 819 142 16°17 
—30 0206 1179 152 22°45 
—20 035 | 72 1°68 162 31°73 
—10 057 82 2°36 172 46°25 
o | 1 | 9 3°28 182 71°3 
10 | ‘142 | 102 434 | 192 122°3 
2 | 225 | 12 6°25 202 277°6 
| 379 | 12 8°58 212 Infinite. 


Table II. gives the percentages of saturation of the air 
for from 1 deg. to 24 deg. difference in temperature be- 
tween the dry and wet bulb thermometers, and for a range 
of from 32 deg. Fah. to 92 deg. Fah, 


TABLE II. 


Degrees difference between dry and wet bulb. 
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ages of humidity—Saturation being 100. 


42... ... .. | 92] 85/78 72] 66| 54| 49) 44 40 
52... 98/86 | 80 74] 69 | 64) 59/54] 50 46 
62... .. .. | 94] 88| 82 77|72| 67/62 58/54 50 
72 94| 89 | 84 79 | 74| 69| 65 | 61 | 57 54 
82... .. .. | 90] 85 76| 72] 68 | 64| 60 57 
92... .. ..|95|90| 83 81|77 73} 70, 66/62 59 


50 | 47 41/98 96 | 90 


36 | 33 | 30 | 27 | — 
42 | 39 | 36 | 33/30 27 | 25 
47 44 41 | 38/35 32| 30 | 
51 48/45 42/39 36 | 34 
54 51 | 48 | 45| 42 40 | 38 


| 


It will be seen from Table I. that under constant pressure 
the capacity of air for holding moisture in solution in 
creases very rapidly with its temperature ; thus at 92 deg. 
Fah. saturated air contains about six times the weight of 
water that would saturate it at 42 deg. Fah. By reducing 
the temperature of partially saturated air therefore, relative 
humidity is increased. For example, if air at 92 deg. Fah. 
containing moisture to one-sixth the amount of saturations 
be cooled under constant preesure to 42 deg. Fah. it will then 
be fully saturated for its new temperature, and if cooling be 
still further extended below this point, the whole of the 
moisture will no longer be held in solution, but a portion of 
it will be condensed and deposited as dew upon surrounding 
objects or float in the air as mist. This temperature of 
saturation is called the dew point, and varies for any body 
of air according to the amount of vapour it contains. 
Under constant temperaturean increase of pressure decreases 
the capacity of a given weight of air for holding moisture in 
solution. For as the elastic force of the vapour is entirely 
dependent upon its temperature, a given volume of a mix- 
ture of air and aqueous vapour at constant temperature can, 
when saturated, contain only one definite amount of mois- 
ture, no matter what the pressure exerted by the mixture 
may be. With higher pressures, the weight of air in- 
creases, while that of the vapour remains constant, that 
is to say, the relative humidity of the air weight for 
weigh? decreases, but is constant, volume for volume, at all 
pressures so long as saturation is maintained. 

The weight of aqueous vapour in pounds required to 
saturate one-hundred pounds of air at any given tempera- 
ture and pressure is found by the formula 

62°3 E 29°9 (1) 


where E is the elastic force of the vapour at the given 
temperature in inches of mercury, to be taken from a table, 
and p the absolute pressure per square inch of the mixture 
also in inches of mercury. 

The capacity of a body for heat is called its spe- 
cific heat, and it may be defined as the number of 
thermal units necessary to raise the temperature of one 
pound of that body 1 deg. Fah. The specific heat of a 
perfect gas does not alter with change of temperature, nor 
yet with variations in pressure and density; 1 lb. of air 
therefore contains the same quantity of heat, whether its 
pressure be 151b. or 75 1b. per square inch, so long as its 
temperature is constant. 

For expansive gases, however, the quantity of heat 
necessary to effect a given change in temperature 
varies according to the condition of the experiment. 
Heated in a closed vessel, volume being constant, 
pressure is increased, while on the contrary, if free 
expansion be allowed, pressure may remain constant. 
In the first case, all the heat communicated is absorbed in 
increasing the sensible temperature of the air; while in 
the second, not only has the air to be heated to a similar 
extent, but in addition, external work is performed durin 
expansion against atmospheric pressure. With the initi 
temperature in each case at 32 deg. Fah., it is found that 
under constant volume it takes 0°1686 of a thermal unit to 
raise 1 Ib, of air 1 deg. Fah., and under constant pressure 
0'2379 of a unit. These figures therefore represent the 
specific heat of air under the two stated conditions, but it 
must be observed that the values may be much modified 
by extraneous circumstances of pressure when volume 
varies, The specific heat under any such conditions can, 
however, always be found by adding to the normal specific 


| 
| 
| 
| 28 | 26 x 
| 


72 


THE ENGINEER. 


JULY 28, 1882. 


heat the extra amount due to the mechanical work per- 
formed during change of volume, but in speaking of the 
specific heat of an expansive gas it is always necessary to 
mention the conditions under which it was determined. 

One pound of air at the usual barometric pressure of 
29°9in. of mercury, and at a temperature of 32 deg. Fah., 
occupies a space of 12387 cubic feet. If there is a change 
ia pressure the new volume may be calculated according 
to the law of Boyle and Mariotte, which is, that the volume 
of any gas varies in the inverse ratio of the pressure, tem- 

rature remaining constant. Thus, if v and p are the 
volume and pressure in one case, and 7, and p, the volume 
and pressure in another— 

i 

Under constant pressure volume varies directly as the 
temperature, reckoned from absolute zero of 460 deg. 
below zero of Fahrenheit’s scale, so that v and ¢ being the 
volume and temperature in one case, and v, and ¢, the 
volume and temperature in another, 

460 +7 

When both pressure and temperature change, the formula 
becomes— 


Px (4) 
Pi 460 + ¢ 

Air at all temperatures and pressures, in virtue of the 
energy or heat it possesses, is capable of expanding or 
enlarging its volume so long as the external resisting pres- 
sure is not greater than its elastic force. If a volume of 
air be enclosed in a perfectly heat-proof cylinder fitted 
with a freely moving piston, loaded so that the external 
resistance exactly counterbalances the total internal pres- 
sure, and if this external load be then ually removed 
so as to allow the air to expand, it is evident that during 
expansion a certain amount of energy must be taken from 
the air in the form of external mechanical work performed 
in raising the gradually decreasing load, and the total heat 
of the air must therefore be reduced to an extent measured 
by the thermal equivalent of this external work. The 
series of changes so described can be represented graphi- 
cally by a curve, and this curve is called an adiabatic. 
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Fig. 1 is a diagram in which C D is an initial volume 
of air at absolute pressure A C, and A B the terminal 
volume at a B E, after expansion against a piston. 
The work done during expansion is shown by the shaded 
part D E F, and this work in foot-pounds divided by 
Joule’s equivalent of 772, gives the heat lost in thermal 
units. 

It may bestated that a perfect gas is capable of perform- 
ing during adiabatic expansion a certain definite amount of 
mechanical work which is entirely measured by its initial 
absolute temperature, and the amount of power of doing 
work is called its intrinsic energy. Increase of pressure 
without gain in heat being simply the result of di- 
minished volume, gives no dition to the total 
power of doing work, though in practice, when expan- 
sion is to be effected, it is generally convenient to 
commence at a pressure more or less above that of the atmo- 
sphere. If, during expansion, the resistance is at any time 
less than the total internal pressure, the conversion of heat 
into work is less than if the greatest possible resistance 
had been overcome. In all cases the external work per- 
formed is the measure of the loss in heat, and Dr. Joule 
proved experimentally that in expansion, without doing 
external work at all, temperature remains unaltered. 

The ratio of specific heat of air under constant pressure 
being to that with constant volume as 1°41 to 1, the rela- 
tions between temperature, volume, and pressure of any 
two points on the same adiabatic are— 

460+ ¢ 141—1 


(2) 


t, v, and p being temperature, volume, and pressure before 
€ sion, and ¢,,v,,and p, those after expansion. 

ring adiabatic compression changes occur the exact 

converse of those just described as taking place during ex- 
pansion. The mechanical work performed during compres- 
sion is converted into heat, the air receiving the thermal 
equivalent of the work done. The same di —Fig. 1 
—is applicable as in the case of expansion, the operation 
being reversed, and the same relations, as given in formula 
(5), hold good between temperature, volume, and pressure at 
any two points in the curve, ¢,,v,, and p, being tempera- 
ture, volume, and pressure before compression, and ¢, 7, and 
p those after compression. 

The following Table III, taken from D. K. Clark’s “Rules, 
&c., for Mechanical Engineers,” gives the numerical 
relations between pressure, temperature, and volume 
for adiabatic compression and expansion of air. 

Isothermal expansion and compression differs from that 
which is called adiabatic, inasmuch as the temperature of 
the air is the same at all points of the operation. The 
intrinsic energy, therefore, pen not vary, and it is clear 
that to maintain this condition during expansion there 
must be an addition of heat to the air equal in amount 
the external mechanical werk performed, whilst during 


compression there must be an abstraction of heat to the 
same extent. 


TaBLe III. 


Absolute pressure. Absolute temperature. | 


Volume. 


Ratio of| Ratio of | Ratio of | Ratio of | Ratio of | Ratio of 
greater to} less to ter less to ter less to 

less. greater. | to less. | greater. to less. | greater. 

Expansion|“O™ Expansion COMP COMPTES Expansion 
12 | -833 1-054 “948 11138 “879 
14 714 1'102 “907 1'270 788 
1% “625 ‘873 1:396 716 
13 1°186 ‘843 L518 “659 
“500 1222 | ‘818 1°636 “611 
2-2 “454 1257 | 
2-4 1239 | | 1°362 587 
2°6 385 | 1319 | ‘758 1971 | 507 
"357 | 1°348 "742 | 2-077 “481 
30 “333 2°182 "458 
32 | «1401 | 714 | | 
3-4 294 | 1426 | ‘70l | 2°384 “419 
263 «173 “679 2°580 “888 
40 250-1495 “669 2°676 “374 
42 938 1516 "660 277 "361 
44 “227 1°537 “651 2°863 “349 
46 217 1°557 "642 2955 "338 
4°8 +208 635 3046 "328 
50 +200 1°595 627, 319 
60 “167 1°681 39 280 
70 143 1°758 569° 3°981 251 
8-0 125 1:828 ‘547 4°377 228 
90 ‘11 529° «4759 210 
100 100 1°950 ‘513 5°129 "195 


Fig. 2 is a diagram in which C D represents as before a 
volume of air at pressure A C, and A B the terminal 
volume at pressure B E. The work performed during 
isothermal expansion is shown by the shaded portion 
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D E F, and this work in foot- 
the thermal units which must have been communicated to 
the air during its expansion. D G is the adiabatic line 
given for comparison, and the terminal volume A B bears 
the same relation to the terminal volume after adiabatic 
expansion, as do the absolute temperatures of those 
volumes. 

On the same diagram E D is also the line of iso- 
thermal compression, and the shaded portion D E F 
represents the mechanical equivalent of the heat required 
to be abstracted to keep the intrinsic energy constant. 
E H is the line of adiabatic compression, the final volumes 
being, of course, proportional to their absolute tempera- 
tures. The rejations between pressures and volumes in 
isothermal expansion and compression are given by Boyle 
and Mariotte’s law, any p v being always equal to an 
other y, v,. The isothermal curve is a hyperbola, and the 
area and mean pressure can, therefore, conveniently 
calculated by the formula in use for the expansion of 
steam 


unds divided by 772 gives 


In elucidation of the effects just set forth, a short con- 
sideration of the actual state of the gaseous molecules 
under the several conditions of temperature and pressure, 
expansion, and compression, will now be entered upon. 

From considerable evidence it is conceived that the con- 
stituent molecules of matter, as it exists in any state, are 
not at rest, but have a definite motion or vibration. In 
solids this motion is controlled by what is called the force 
of cohesion, and the vibration is about certain fixed posi- 
tions, so that the rigidity or form of the body is not inter- 
fered with. In liquids these fixed points do not exist, and 
the molecules may have any motion of translation, or may 
rotate about themselves; while in us matter the 
molecules seem to be totally devoid of mutual attraction, and 
follow the ordinary laws of bodies in motion, traversing 

with a definite velocity. Enclosed within the 
walls of a vessel, the molecules striking the containing 
surfaces exert what we call pressure, which under certain 
conditions may be calculated, and in all cases is a function 
of velocity, and frequency of impact. 

Mol motion is caused by heat, the addition or sub- 
traction of which increases or decreases the velocity of 
vibration, In the solid form molecular vibration is com- 
paratively slow, but as heat is applied the velocity is 
increased until the force of cohesion is overcome and the 
liquid form is reached. After this the further addition of 
heat at first increases the sensible temperature, and this 
goes on till the motion of the molecules at the surface is 
sufficient to propel them forward into space beyond the 
control of their mutual attraction, and so evaporation 
takes Bs This is the form of vapour, beyond which 
the addition of heat generally induces the gaseous state, 
in which the cayee and nitrogen composing our atmo- 
sphere exist, and substances so affected may, within cer- 


tain limits of temperature, for all practical purposes be 
taken as obeying the laws relating to ae gases shortly 
defined in these articles. Beyond the gaseous state it is 
probable that the molecules themselves are subject to 
change. 

With these connections in view, it is now apparent how 
a gas heated under constant volume acquires pressure or 
with increasing volume is enabled to exert a constant 
pressure, and how under constant temperature the pres- 
sure—due to molecular impacts—must vary inversely as 
the volume. 

Passing to a consideration of the effects which have been 
described as taking place during compression and expan- 
sion of a gas, it may shortly be stated that they are all 
brought about either by the transference of motion from 
the piston to the molecules, or from the molecules to the 
piston. In the one case molecular velocity is increased— 
as in adiabatic compression—unless the motion be again 
ey tosome other body—as in isothermal compression, 
and in the other it is decreased—as in adiabatic expan- 
sion—unless by the addition of heat—as in isothermal 
ex ion—just so much energy is restored to the mole- 
ae as they themselves impart to the piston. During com- 
pression, energy is given to the molecules at the expense of 
that of the piston, and the gas not only exerts increased 
pressure due to diminution in volume, but having greater 
molecular velocity, becomes what we call heated, while in 
expansion the piston receives motion at the expense of that 
of the molecules, and the gas is thereby not only reduced 
in pressure but also lowered in temperature. 


EXHIBITION OF LIFE-SAVING APPLIANCES.— 
ALEXANDRA PALACE, 


Amon the many exhibitions—and their name has been legion 
—which have been held during the past twelve months, few 
deserved a larger measure of success than this, and none were 
inaugurated with brighter prospects. Everything indeed seemed 
to favour it before its opening. Its class was one which claims 
in a marked degree the interest of Englishmen of all grades 
of society. It had on its list of patrons a prince of the blood, 
the two archbishops, three bishops, and a number of dukes and 
earls; while amongst the names of the hundred and forty-four 
gentlemen who formed the honorary committee were to be found 
those of some of the most famous Royal engineers, civil engineers, 
electricians, physicians, members of Parliament, railway "managers, 
military and naval officers, chemists, Fellows of the Royal 
Society, &c. &., and yet with all these aids and helps to 
success the Exhibition must be pronounced a complete failure. 
The exhibits themselves are most interesting and most instruc- 
tive, and there can be no doubt that had the promoters ever so 
little an idea of managing the affair it could have been made the 
success it deserved to be. As a matter of fact, however, the 
management has been first irretrievably muddled and then left 
to take care of itself; and the exhibitors have held indignation 
meeting after indignation meeting in protest against their treat- 
ment, their chief complaint being that the public has not been 
advised of the existence of the Exhibition, and that no vigorous 
means have been taken to advertise the matter. Advertising is 
a most essential minister towards the success of any Exhibition ; 
it must be done profusely, but with much judgment, and it is tc 
be hoped that the management of this Exhibition will, before 
holding another of a similar kind, take the trouble to have it 
thoroughly and fully made known. If itis worth while to hold an 
Exhibition at all, it is well worth while to advertise it well and 
to manage it well. Almost weekly, Exhibitions of one kind or 
another are held in London, and wonderful success attends 
upon the most worthless and uninteresting if it be well 
managed ; while in some cases those which are really 

best fail from no other cause than the incapacity of 
the managers. 
On arriving at the Alexandra Palace the visitor will naturally 
first look about him in the hope of finding an attendant who can 
supply him with a catalogue which he may fancy will help to 
make clear the incongruous muddle of exhibits. Happy indeed 
is the man of gentle habit who does not weary himself in looking 
far for this book, and much is that bold and determined 
man to be pitied who has succeeded in obtaining a catalogue, for 
then his troubles begin. It is difficult to imagine for what 
purpose the catalogue was intended, as being destitute of any 
map, of any reference numbers, or of any instructions as to where 
exhibits may be found, it altogether fails to accomplish the 


Y | ordinary duties which one naturally expects of a catalogue, and 


makes confusion worse confounded. Well managed, well 
advertised, well catalogued, and well arranged, this exhibition 
would beyond question have been successful, for the exhibits are 
really good, and the exhibitors until they lost heart, strove their 
utmost to ensure its success; but mismanaged, unadvertised, 
badly catalogued, and muddled and mixed in arrangement, any 
exhibition, however deserving of success, would be wrecked. 

The exhibits have been placed in the cataiogue under six 
heads, and these are :—(1) Apparatus and models of railway 
signalling and safety appliances. (2) Apparatus for marine emer- 
gencies. (3) Apparatus for the prevention and extinction of fires, 
and appliances for rescuing human life. (4) Mining safety appli- 
ances. (5) Surgical and sanitary; and (6) Engineering and mis- 
cellaneous safety appliances. The first of these classes, which 
relates to railway signalling and safety appliances, is the only 
one in which any attempt at order has been made, and in this 
class, mirabile dictu, the numbers do run consecutively, and the 
exhibits are placed as near to their proper position as could be 
desired. The chief exhibit of the class, if not of the entire 
Exhibition, is that of Messrs. Saxby and Farmer, who make an 
imposing display at the south end of the great central hall. Here 
are to be seen models, some of them full size, showing the union 
of the block and interlocking systems under Hodgson’s patent, 
and the electric slot signal, Farmer and Tyer’s patent, which has 
been adopted on the Tunbridge Wells and Eastbourne section of 
the London, Brighton, and South Coast Railway. The full-sized 
exhibit which shows these inventions consists of an interlocking 
apparatus of levers for working points and signals, and tele- 
graphic block signalling instruments for the exchange of train 
telegraph signals with stations on either side for up and down 
lines respectively, and also a lever fitted with the “electric slot” 
arran ent. 

The block telegraph instruments and the points and signal 
levers are so combined that it is impossible to work them in a 
contradictory manner, and the signalmen at both ends of a 
section must absolutely agree in their action before the points 
or signals can be moved, the various levers in one box being 


locked and interlocked from the other. With this system in 
use accidents can only two ways the 
engine-driver disregarding sign together ; and, secondly 

conspiracy between the signalmen, awe 
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patent duplex facing point lock, which is designed to meet the 
possible a of the breakage of a connecting rod between 
the points and the locking apparatus in the signalman’s cabin. 
Many accidents have happened through the breaking of this rod, 
and Messrs. Saxby and Farmer now introduce a double 
connecting rod with a double set of levers, &c. &c. The 
plan is certainly open to the charge of multiplication 
of parts and clumsiness, but it absolutely secures the 
safe working of the points; for should one of the con- 
necting rods break, the other is made sufficiently strong to do 
the entire work efficiently, and the breaking of both rods is too 
distant a contingency to be considered. In this stand is also to 
be seen a beautiful and complete model of a railway junction, 
which shows the harmonious working of the interlocked points 
and signals, with patent facing point locks, and level crossing gates 
interlocked with the signals. By means of this combination the 
safety of working railway traffic over common roads, or road 
traffic over railways, is ensured, The gates cannot be opened to 
allow of road traffic across the lines unless the railway signals be 
in such a position as to prevent the approach of any train. Nor 
will the signals fall to allow of the passage of a train until the 
gates have been securely locked against road traffic. Amongst 
the exhibitors in this class are Messrs. Cheesewright, Kelday— 
— electric fog signal—C. H. Lea, Midland Railway, Allin, 
alton, London, Brighton, and South Coast Railway (Stroud- 
ley, Bannister, and Annett’s appliances, Annett’s patent 
apparatus for extending the interlocking system to outlying 
points, Stroudley’s communicators between passengers and 
guard). Mr. Holden. of Nelson, Lancashire, exhibits a simple and 
ingenious railway chair key and spring, which he has extensively 
patented. This invention is designed to provide against the dan- 
ger of railway keys dropping out when they contract, as they will 
of necessity do in dry weather. The chair is so constructed that 
on the inside of one or both of its sides it has a recess without 
rough edges. When the ordinary key is being driven in, it has 
to pass a narrow aperture, and when it finally reaches its proper 
position, the wood which has been compressed to pass the narrow 
space, naturally swells into the recess of the chair-jaw, and so 
locks itself. Mr. Holden, however, paying judicious regard to 
the fact that many millions of railway chairs are in use in this 
country without the recess, and recognising the difficulty of having 
all these chairs taken up, has designed a combination of key 
and spring which should effectually overcome the difficulty and 
danger of loose keys. He forms a longitudinal groove in the 
surface of the key, which is to be next the jaw of the chair, and 
between the jaw and the key a bowstring spring has been intro- 
duced, the body of which fits the key, and the ends are bent to 
embrace the ends of the chair jaw. The spring is made of 
Bessemer steel, and is of considerable strength, say 300 lb. The 
invention has been worked on two of the principal railways in 
England, and appears to give complete satisfaction, its simplicity 
is great, and its efficiency can be very readily understood. Mr. 
Barrow shows some good patent fog-signal apparatus for 
preventing collisions when shunting in fog tunnels, junctions, 
level crossings, and facing points. Messrs. Brear and Hudson 
show some clever electrical railway signals and signal repeaters. 
Mr. Heberlein exhibits his well-known automatic friction brake, 
which is in rapidly extending use on the Continent, especially in 
Germany and Switzerland, and has been described in our pages. 

The Great Eastern Railway Co. shows a model illustrating a new 
buffer stop on Langley’s patent recently illustrated in our pages. 
The object of this stop is to prevent the severe shock which a train 
would receive when running at highspeed intoa terminus or siding 
if the brakes failed to act, on coming violently into collision with 
the ordinary dead spring buffer. Each buffer on this principle 
sends its spindle into a hydraulic cylinder. When the collision 
takes place the water is driven out of the cylinder through a 
comparatively narrow orifice, and the vehicle is brought to rest 
quietly and is not allowed to recoil. The piston of the hydraulic 
— is brought back to its original position by means of a 
chain and weight, or by a head of water, which is, of course, a 
much better arrangement. 

Further systems of signalling are exhibited by the Lancashire 
and Yorkshire Railway—electric block signalling instruments— 
Whiteman—automatic check system of railway signalling— 
Kettering, and J. White. Messrs. the Eames Brake Company 
show their patent duplex automatic continuous brake, and down 
in the railway station, in such a position that few people not 
previously advised of its presence could find it or know any- 
thing of it, this company have on view an American locomo- 
tive, about which a good deal has been said, from Baldwin's 
Works, Philadelphia, which is fitted with this well-known brake. 

In another impression we shall have something to say con- 
cerning the remaining exhibits in the other classes which we 
have named, 


SKELDERGATE BRIDGE, YORK. 


WE give this week as a supplement a permanent photograph of 
Skeldergate Bridge, which hasalready been noticedin our columns, 
The Act for the making of Skeldergate Bridge received the 
Royal assent on June 14th, 1875, This empowered the Corpora- 
tion to construct the bridge and the approaches. The style of 
the bridge ts Gothic or medieval, and is consonant with the 
ancient remains of the city. Circumstances have made the 
Skeldergate Bridge different in outline and structure to that at 
Lendal, but a similar style of architecture has been adopted, and 
except in the standards of the lamps, every detail is dissimilar. 
The style is of an earlier period and more castellated. The 
lodge represents the ancient chatelet or small castle, which in the 
middle ages was always placed at the head of a bridge for 
defence at the bascule or drawbridge. The similarity of West- 
minster Bridge, the Victoria and Albert Bridges at Windsor, 
Lendal Bridge, and others, proves that the style may be 
applied as an ornament without detriment to the strength of the 
structure. The parapet is decorated with alternate suns and 
roses, the collar of the ancient Knights of the House of York. 

The new bridge consists of five arches, three of which cross 
the river, the two others being land arches for the waterside 
traffic. The centre arch has a span of 90ft., springing 9ft. 5in. 
above the summer level of the river. The headway at the crown 
of the arch above the summer level is 22ft. 6in.; the depth of 
the ribs carrying the roadway is 2ft. 6in., and the level of the 
roadway at the apex is 25ft. 74in., and the level of the sag ce 
next the parapets at the crown of the arch is 25ft. 9in. above 
summer level. The gradient of the roadway of the bridge is 1 
in 108, falling each way from the centre to the abutments. The 
arch is composed of seven wrought iron ribs springing from cast 
iron skewbacks bedded in the masonry of the pier. The whole 
of the ironwork is strongly braced together transversely from one 
face rib to the other by a system of continuous bracings, nine in 
number, which, in addition to bracing the bridge, serve as con- 
tinuous cross girders to distribute the load over all the ribs. 
The roadways of the bridge, with the exception of the bascule, 
which is planked, are carried on deep corrugated wrought iron 
plates, 5in. deep, the corrugations being 1ft. 4in. from centre to 
centre, and flattened top and bottom to get more metal for 


increased strength, and is made up with Portland cement con- 
crete to the requisite level for laying the trams and the preserved 
wood pavement, and the asphalte of the footpaths. The preserved 
wood pavement is composed of blocks 5in. deep, 6in. to 12in. 
long, and 3in. wide, with jin. spaces between the rows of blocks, 
run in with asphalte and small gravel. The whole of the wood 
pavement is bedded on a layer of sand, and this preserved wood 
pavement is stated to be more lasting than any other wood pave- 
ment yet laid down. The surface of the blocks is so hardened 
that they are rendered impervious to the action of the weather. 
The parapets, cornices, bosses, and all the ornamental parts of 
the bridge over all the arches are of cast iron. The Skeldergate 
30ft. river span is carried by seven girders, forming a continua- 
tion of the top longitudinals of the centre arch ; the facia girder 
having ribs forming a pointed Tudor arch, with spandrils har- 
monising with the centrearch and the opening out spandrils and ribs 
of the bascule bridge. The two land arches are each 24ft. span, 
and composed of nine cast iron ribs, braced together with cast 
iron bracings. The bascule or drawbridge next the lodge or 
chatelet has an available opening for the e of masted sea- 
going vessels of 30ft. in the clear, and the depth of water over 
the invert is 10ft. 6in. below the summer level. The ironwork 
of the movable portion of the bascule is composed of eight 
wrought iron girders affixed to a shaft 10in. in diameter, upon 
which the whole turns. The total length of each of these 
eight girders is 53ft. 6in. They are strongly secured and braced 
together by six continuous cross girders extending over the 
opening. They also assist in carrying the platform of the road- 
way on rolled joists. The hydraulic machinery for opening and 
shutting the bridge was manufactured and fixed by Messrs. Sir 
Wm. Armstrong and Co. It consists of two hydraulic cylinders 
placed side by side, one for opening and one for closing the 
bridge. The diameter of each cylinder is 12in., and the stroke 
5ft. 6in. The multiplying power is 4 to 1, giving a travel of 22ft. 
to the chains. The hydraulic force pump, adapted to work up to 
a pressure of 700 1b. per square inch, is worked directly from the 
crank shaft of an Otto's silent gas engine. The accumulator has a 
ram 15in. diameter and 7ft. 6in. stroke, with cast iron weights, &c., 
and a self-acting apparatus for cutting off the pressure from the 
pump when fully charged. The machinery is placed in a water- 
tight cellar in the abutment behind the lodge. 

The Skeldergate bascule bridge is the largest of its kind in 
the world. The area of the whole surface of the bridge in 
front of the axis is 1484°3 square feet ; the area of the Copen- 
hagen Bridge, the next largest, being 1155 square feet, or 
329°3ft. super less than the Skeldergate bascule flap. There is 
one great point in this bascule bridge which is an innovation in 
advance of nearly all opening and movable bridges. This is that 
it has been so designed and arranged that the whole character of 
the design is not marred by unsightly girders, &c., as is usually 
the case with opening bridges. 

The foundations of the Castlegate pier, invert, and abutments 
were put in by means of a coffer-dam, so constructed that the 
lower portion formed part of the structure. The foundations 
of the piers are 63ft. long by 15ft. 4in. wide, giving an area of 
foundation for each pier of 812ft. su The area of the 
foundations of invert is 1290ft., being 30ft. by 43ft. The aggre- 
gate area of the Castlegate abutment, invert, and pier amounts 
to 3870ft., or a square, the side of which is a little over 62ft. 
Owing to the treacherous nature of the bottom it was found 
necessary to pile over a total area of 2850ft. super. The inter- 
stices between the main piles were all excavated and dredged out 
until a good bottom was found, and the whole filled in with 
Portland cement concrete. The piles of the Castlegate pier and 
abutment were cut off about 10ft. 3in. below the summer level 
of the river. The Skeldergate pier and abutments are very 
similar to those on the Castlegate side. The invert, however, 
eee tae 6ft. 6in, of water over it at centre below the summer 
evel. 


There are six approaches to the river bridge—two on the 
Castlegate side having an inclination of about 1 in 40—the first 
commencing from Tower-place with a sweep of 140ft. radius, 
joining the second from the entrance to the new baths, near 
Castlemill Bridge, with a sweep of about 340ft. radius, at a point 
90ft. from the centre of the St. George’s under-bridge. On the 
Skeldergate side, one from Bishopgate-street, one from Skelder- 
gate, one from Baile-hill, and one from the down-stream river- 
side property, have the respective gradients of 1 in 40, 1 in 30, 
lin 50, and 1 in 25. The ruling width of the approaches is 40ft., 
with the exception of the riverside approach, which is 20ft. wide. 
All the retaining walls of the approaches are faced with Bramley 
Fall stone ashlar, with a cornice running along the same, sur- 
mounted by a solid stone parapet, which has small pedestals 
growing out of it at distances along its length, and four bold 
octagonal terminal pedestals, on which are placed the lamp- 
standards and lamps. 

In addition to the approaches there are three flights of 
approach stairs, viz., the St. George’s-fields footpath flight, the 
flight adjoining the St. George’s under-bridge, and those adjoining 
the Skeldergate under-bridge. There is also a flight of stairs to 
the new terminal bastion, making in all four flights. The toll- 
house has a ground floor about one foot above the flood level, 
which comprises kitchen, scullery, larder, bedroom, large cellar, 
coal cellar, &c., and a passage leading to the hydraulic machinery 
cellar. On the first floor is the tollhouse proper, bedroom, &c., 
also steps to the open look-out tower or lantern, the floor of which 
has a lead flat, and the roof of which is surmounted by a lead flat, 
flag-pole, and chimney. The river wall and deep-water channel 
upstream have a length of about 72ft. and downstream 270ft. 
The wall is composed of about forty main piles, 33ft. long and 
13in. square, These piles are driven at distances of 10ft., with 
sheet piling between, secured by a continuous waling at the 
summer level, a top waling at the level of the quay, and top 
rail for the protection of the piles. The whole is securely bolted 
together, and tied back with long wrought iron tie rods fixed 
into counter piles driven about 20ft. inland. The foundations of 
the wall are of concrete, and are carried out down 10ft. 6in. 
below the summer level. Above this level the wall is faced with 
Bramley Fall ashlar backed with concrete. In order to keep the 
navigation in its proper course, and to protect the cut-waters of 
the stone piers from collision, a set of dolphin piles and guide 
booms have been placed up and down stream. 

The total length of the bridge, including the abutments of the 
land arches, is 308ft. 8in., and the total length from the end of 
one retaining wall to another is 861ft. 8in. The outlay on the 
bridge, approaches, lodge, river wall, deep water channel, land, 
&c., has amounted to £56,000. The foundation stone was laid 
on the 12th June, 1878. The bridge was opened to the public 
on the 10th March, 1881. The bridge was designed and carried 
out under Mr, George Gordon Page, M. Inst. C.E., London, Mr. 
Robert Nunn being the resident engineer. The Corporation 
originally invited tenders for the construction of the bridge, but 
ultimately decided to divide the work, entrusting the ironwork 
of the superstructure to Messrs. Handyside and Co., and doing 
the foundations and ‘all the other works by its own workmen, 
under the direction of Mr, Styan, the city surveyor. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE meetings of the iron trade in Wolverhampton yesterday, and 
in Birmingham this afternoon, had about them as good a tone as 
last week. The commencement of the war in Egypt made mer- 
chants cautious in gan orders for Eastern markets; but beyond 
this the effect of the hostilities was not much felt. Indeed, sheets 
for India and Russia were still in capital call. Makers reported 
having refused numerous inquiries of this class. The refusals 
arise out of the fact that the mills are already well engaged in 
executing contracts for the galvanisers, and are likely to be for 
some time to come, and that the gauges which are sought are not 
napa favourites with producers. The sizes run largely upon 

w.g. and 30 w.g., whereas “‘lattens,” which, ether with 
** doubles,” are the sizes which manufacturers most like, termi- 
nate at 27 w.g. The minimum prices for sheets for the galvanisers 
this afternoon were: Singles, £8 5s; doubles, about £9; and 
lattens, £10. 

Prices of sheets in the galvanised state gathered some strength 
from the circumstance that 10s. of the recent 17s. 6d. drop in New 
South Wales—Australia—has been recovered. The representa- 
tives in this district of the Birkenhead Galvanising Company 
quoted prices up this afternoon 10s. per ton, making their 
minimum for 24 w.g. in bundles, delivered Liverpool, £14 5s. per 
ton. The market assumed that this rise was a manifestation of 
sympathy with the action of the Staffordshire galvanisers a fort- 
night ago in declaring a 10s. advance. The prices of these makers 
to-day were £14 10s. to £15 delivered Liverpool. 

Plate makers again complained of the competition from North 
Staffordshire houses. Not only have these latter a great advan- 
tage in the matter of railway freightage to Manchester and Liver- 
pool—two of the most important consuming centres—but some of 
them also manufacture their own pigs, which places them in a 
further favourable position. South Btaffordshire prices range from 
£8 to £9 per ton, according to brand. The quictude of the plate 
makers is a matter of concern to the vendors of hematite pigs, who 
formerly found good customers in the plate producers. 

Hoop makers are rather quieter. Yet they refuse to give way 
in price, preferring lessened activity to lessened rates. Prices are 
£6 15s, to £7 and £7 2s. 6d. per ton, according to the purposes for 
which they are required. United States inquiries are not ea | 
the generality of hoop makers, but are confined to a rather limi 
— The competition of Warrington makers for the orders is 

een, 

Bar makers are fairly active. Large quantities are going away 
to Australia, South America, and other export markets, edium 
and common sorts are in the greatest demand. Marked bars 
remain at £7 10s. to £8 2s. 6d., medium sorts at £6 15s. to £6 10s., 
and common sorts at £6 5s. to £6. 

Tin-plates were announced as in steady request from the East 
Worcestershire mills. The Antipodes, Germany, and Canada, are 
all satisfactory buyers. Prices, however, are open to much 
improvement. 

otwithstanding the diversity of opinion upon the matter of 
waste, and consequent commercial success, which exists amongst 
certain members of the syndicate of ironmasters which conducted 
the recent experimental manufacture of steel on the Thomas-Gil- 
christ process from common Staffordshire pigs, it is a very cheering 
indication that the Patent Shaft and Axletree Company, Limited, 
of Wednesbury, are continuing the process. They are now manu- 
facturing by it soft steel ingots, and rolling them down into slabs, 
billets, bars, &c. 

The business of merchanting iron in this district is growing. The 
Shaws Brow Iron Company, of London and Liverpool, has now 
opened a warehouse and offices in Wolverhampton. The company 
has been engaged this week in laying in stock. I understand that 
of bar iron alone they contemplate stocking no fewer than 236 
sizes, and they will also stock = plates, sheets, and tin-plates. 

Kas of foreign part-mine descriptions, such as Derbyshire, 
Northampton, and Leicestershire, is still in brisk inquiry from 
some agents, notwithstanding recent heavy sales. Prices, there- 
fore, remain firm at 47s. 6d. per ton at railway stations. Lincoln- 
shire mine pigs are quoted 50s. Hematites are too high to 
encourage much business. Blaina sorts are 62s. 6d., and Tredegar 
and Barrow sorts 67s. 6d. per ton. 

Native pig makers report that the current make is going 
steadily away from the furnaces, but that new orders are rather 
scarce. From the Spring Vale furnaces of Messrs. A. Hickman and 
Son, between 1000 and 1200 tons are going away weekly. Best 
native pigs are 65s. to 67s. 6d.; second qualities, 50s. to 57s. 6d.; 
and common sorts about 40s. 

It was positively announced this week, at a number of the chain 
and nail warehouses, that a large majority of the employers had 
as to pay their operatives in the future by the 

The brass and copper wire trade held their baggy mneeting in 
Birmingham on Tuesday, and resolved to make no alteration in 
prices. 

Some of the colliers in the neighbourhood of Oldbury and West 
Bromwich complain that their masters are compelling them to join 
the Insurance Society established under the Employers’, Liability 
Act. At a meeting that has just been held they have been in effect 
told by their leaders that they are themselves to blame. Certain 
of the masters having insured themselves against risk by joining 
the society, and finding that the men are indifferent to joining 
either the Insurance or their own Permanent Provident Society, 
wish to put an end to the tiresome uncertainty. The advice of 
the colliers’ leaders is that the men should at once form branches 
of the Provident Society, and to do their utmost, in conjunction 
with the masters, to spread that system. 

The Federation of Miners for the Midland Counties discussed on 
Tuesday at a meeting in Wolverhampton, at which 52,000 men 
were said to be represented, the notice which the North Stafford- 
shire coalmasters have given for a 5 per cent. drop in wages. The 
notice expires at the close of this week. The meeting a 
resolution asking the masters to withdraw the notice, and they 
appointed a deputation to attend any interview which might take 
) between the North Staffordshire masters and men with view 
to a settlement. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Generally a steady tone prevails throughout the 
iron market, with an absence of speculati Both pig and manu- 
factured iron, however, have been meeting with comparatively only 
a slow sale, consumers being mostly tolerably well covered and not 
anxious to place out further orders at present, whilst producers on 
the other hand, with good deliveries being made on account of 
recent contracts, are under no necessity just now to press sales. 

There was only a quiet market at Manchester on Tuesday, 
and sellers generally report not more than a moderate busi- 
ness doing for the last few days. For Lancashire pig iron 
the demand has scarcely been so active as last week, but local 
makers are firm at 45s. 6d. to 46s., less 25 for forge and 
foundry qualities delivered equal to Manchester, and are 
realising these figures on the sales made. For district brands the 
prices quoted for delivery here remain at about 47s. 6d. to 48s. 6d. 
and 49s., less 24 for Lincolnshire and Derbyshire qualities, but some 
makers are so fully sold that they are practically not offering at 
present in this market, and the Cae being done altogether is 
not large. North Staffordshire iron has been offering here ata 
little under the above brands, but does not ap to have led to 
orders of importance being secured. Middlesbrough makers are 
— about 52s. 4d. to 52s, 10d. ton net cash for g.m.b.’s. 


elivered equal to Manchester, which are simply prohibitive prices 
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so far as this market is concerned, and even where sellers are 


willing to take less, no b of any t can be done. 

Finished iron makers as a rule are fairly well off for orders, 
although complaints here and there are made of slackness. The 
demand for home consumption is not very brisk just at present, 
requirements having been largely anticipated by purch made a 
short time back, and any activity in the market is chiefly in the 
direction of shipments, for which there are fair inquiries for sheets, 
bars, and light rails. Prices steady, and for delivery equal to Man- 
chester or Liverpool, average about £6 7s. 6d. to £6 10s. for bars 
and light rails, £6 12s. 6d. to £6 15s. for hoops, and £8 7s. 6d. to 
£8 10s. for sheets. 

There is still plenty of activity throughout the various branches 
of the engineering trade in this district, but the present state of 
affairs in Egypt is inducing a less hopeful feeling with regard to 
the future, and I hear numerous complaints that already there is 
a marked falling off in the number of new inquiries coming in. 

During the week I paid a visit to the new Salford sewage works 
in the outskirts of the borough, which are rapidly approaching 
completion, and will, it is expected, be in working order within the 
next four or five months. The system adopted by the Salford 
Corporation for dealing with the sewage, which at present is dis- 
charged direct into the river Irwell, is by precipitation, and for 
this purpose extensive works, designed by Mr. A. Jacob, the 
borough engineer, and built by Messrs. S. W. Pilling and Co., 
contractors, of Manchester and Bolton, have been constructed at 
the present outfall of the sewers. The process adopted may be 
briefly described as follows:—The sewage, instead of, as now, 
passing direct into the river, will flow into a large receiving 
chamber, and passing through a screen, which will detain materials 
ofalargesize, will be pumped intoa mixing tower, where it willreceive 
a certain proportion of lime, and then be conveyed through pipes to 
the extreme end of a series of tanks, through which it will slowly 
flow backwards, gradually depositing all solid matter on the bottom 
of the tanks until it is discharged comparatively pure into the 
river. With regard to the details of the process, I may mention 
that the works are constructed to deal with 27 million gallons of 
sewage daily, although the present quantity under ordinary cir- 
cumstances does not exceed 6 million gallons. In the receiving 
chamber, into which the sewage first enters, there are two valves. 
One of these, 7ft. Gin. by 8ft. 9in., of the flat-ended egg shape, 
will only be brought into requisition to prevent any overflow from 
the river when any exceptionally large quantity of surface flood 
water has to be dealt with, without passing through the tanks. 
The other valve, which is of 3ft. 9in. diameter, opens 
into the screen chamber and passes the sewage on to the 
pumps. These pumps, which are constructed to lift 27 million 
gallons per day, and will be driven by two high and low- 
pressure engines of 150-horse power, and have been supplied 
by Messrs. James Watt and Co., of Birmingham, are at present 
being erected. The pumps are contained in a chamber 37ft. deep 
under the engine-house floor; the engines will be carried on cast 
iron beams 1ft. 9in. deep, and will be supplied with steam by four 
boilers, 30ft. long by 7ft. diameter, of the ordinary Lancashire 
type with ‘‘ Galloway” tubes. For mixing the sewage with the 
lime for the precipitating process, a tower 46ft. high has been 
erected, which will contain at the top a reserve tank to be utilised 
for hydraulic purposes when required. Here the sewage is forced 
upwards into a tank through a bell-mouthed pipe; as it overflows 
into the tank the lime precipitate is dropped into it from atank above, 
and it is then passed to a couple of mixers worked by turbines, and 
then flows on to the tanks. Of these there are twelve placed in two 
parallel lines divided by an overfiow channel, provided to meet any 
exceptional emergency. Each tank has a superficial area of 1200 
square yards, and can be shut off from the others, as required, for 
the removal of the sludge, which is conveyed to earth pits 
adjoining, and the two lines of tanks work in duplicate. The flow 
of the water from the tanks is utilised before passing into the 
river for turning the turbines, of which there are two of 25-horse 
power, supplied by the Low Moor Foundry Company, Oldham, 
which work the mixers, and for this purpose a collecting tank 40ft. 
by 30ft. and 15ft. deep has been provided in which the turbines 
are placed, whilst in addition the two end precipitating tanks are 
constructed as reserves in case of need. e whole of the works 
have been excellently managed, and the various buildings are of a 
neat architectural style which gives a pleasing and effective 
appearance. 

The condition of the coal trade shows but little change. In the 
Manchester district a reduction of 10d. per ton is being made on 
the delivery rates for house coal to consumers, but this does not 
affect the pit rates, and generally quoted prices may be said to be 
without alteration, with, however, a good deal of low selling. 
Supplies all round plentiful, and pits as a rule not working more 
than about four days a week. 

The shipping trade has shown a little more activity, which has 
enabled sellers to move away some of their stocks; but prices are 
without improvement, and at the Garston Docks on the High Level, 
Liverpool, Lancashire steam coal can still be bought at 6s. 6d. to 
7s. per ton, with good seconds house coal offering at 8s. 3d. to 
8s. 6d. per ton. 

Coke in good demand, and prices are firm at 9s. for common up 
to 11s. and 12s. per ton for the best qualities at the ovens. 

The strike in the St. Helen’s district continues, and, as I antici- 
pated, is likely to lead to a protracted struggle between the masters 
and the men, but the stoppage of the pits has no appreciable effect 
upon the market. 


Barrow.—A very steady improvement is still going on in the 
hematite pig iron trade of this district, and from what I can learn 
a very good winter’s trade will be done. Orders are being taken 
up pretty freely, and the inquiries which are coming to hand would 
seem to show that the wants of users are on the increase. This is 
especially the case as regards America; the inquiries from that 
quarter are steadily increasing week by week, and if nothing 
unusual occurs there can be no doubt but ere long we shall be 
doing a heavy business with American users. Continental 
and home consumers are using largely, and the demand 
is very well maintained. New furnaces are being put 
into b to meet the heavy outgo, as the present 
output is not sufficient to meet the demand, and a conse- 

uent falling of stocks is taking place. The shipments to 
} sence Ta are heavy, and will continue to be on an active scale till 
the close of the shipping season. Prices are better by 1s. per ton 
all round. Mixed numbers of Bessemer are quoted at 57s. 6d. per 
ton net at works. No. 1 Bessemer, 58s. 6d.; No. 2, 57s. 6d.; 
No. 3, 56s. 6d. per net. f.o.b. Orders held for steel are sufficient 
to keep the mills in regular employment for a considerable time. 
New orders, especially for rails, are being secured. Iron ore in 
good request, from 14s. 6d. to 16s. per ton at the mines being 
quoted. Iron shipbuilders are not very busy with regard to new 
contracts ; seve inaeiden and new orders are being negotiated. 
Boilermakers, engineers, ironfounders, and others in s 


y work, 
Coal and coke unchanged. Shipping active. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


In North Notts and North Derbyshire a considerable business is 
doing at the leading ironworks, the works being fairly well em- 
loyed on recent orders for both pig and finished iron. In South 
Yorkshire there is less activity, and though prices are reported to be 


firmer in the North, there is no sympathetic firmness for local 
makes of iron here. 

In the coal trade there is a slight improvement in the demand 
for hard coal, but no advance has taken place in prices. The local 
pits are mainly working two and three days a week. 

A somewhat serious breakdown of machinery is reported from 
Thorneliffe, at the Norfolk Colliery of Messrs, Newton, Chambers, 


and Co., Limited. About a year ago the firm decided to adopt the 
endless rope system of drawing coal out of the workings, and for 
this purpose erected new machinery on the pit bank near the 
engine course. The whole of the necessary apparatus had been 
fixed, and the new system came into operation on the 17th. It 
worked well until Saturday morning, when the shaft—about 10in. 
in diameter—connecting the engine and the pulley wheels over 
which the rope works, broke in two places. The engine tenter at 
once stopped his engines and gave the alarm. Work ceased, and 
the men were drawn out of the pit. No one was injured, but the 
accident entailed a considerable loss in labour and capital. 

The Liverpool ivory sales turned out as anticipated. There were 
only 30 tons on offer, and the prices obtained were from 10 to 15 
-_ cent. on last quarter’s quotations. Sheffield manufacturers 

ught very heavily, and the small ivory used for cutlery purposes 
showed the heaviest advance. Only West Coast of Africa ivory is 
offered at Liverpool, where the top price paid was £67 10s. per cwt. 
for Angola, and £56 per cwt. for Niger. At London, on Tuesday 
and Wednesday, the quantity on offer was the smallest on record, 
72 tons in all, Egyptian being exceptionally scarce advanced £3 
to £6, and several soft and good lots even more; West Coast 
African, £2 to £8 higher for ordinary qualities ; East India showed 
an average advance of £1 to £3, except cores and sea horse teeth, 
which were difficult to sell. 

Messrs. Davy Brothers, Limited, Engineers, Park Ironworks, 
had their annual general meeting on the 21st. The report and 
balance-sheet were adopted, and a dividend of 27s. per share 
declared, making, with the interim dividend paid in December 
last, 84 per cent. for the year. Mr. W. S. Davy retired from the 
board of directors in q of his engag t with the 
Barrow Company, and the vacancy thus caused was filled up by 
the appointment of Mr. William Harmar. 

The Manchester, Sheffield, and Lincolnshire Railway Company, 
in its report, makes the interesting announcement that in con- 
sequence of the increase in the number of trains on the main line 
between Manchester and Sheffield, the directors are considering 
the construction of an additional tunnel at Woodhead, and the 
widening of the viaducts at Mottram and Dinting. These are 

eat undertakings, the Woodhead tunnel being stated to be the 

ongest in England. The eompany contemplate building at their 
works at Gorton new carriage stock, at a cost of about £30,000, 
during the ensuing twelve months. These additions to rolling 
stock are required by the opening of new lines and the putting on 
of additional trains in different districts. 
_ The Tinsley Rolling Mills Company, Limited, in their report, 
issued on the 25th, state that the year’s working has been so 
favourable that they are able to declare a dividend of 10 per cent., 
the same as last year. 

At the Lancashire Agricultural Show, on the 20th, 21st, and 
22nd, the farmers inspected with unusual interest a new machine 
manufactured by Mr. Coultas, Grantham, for drying stacks, a 
machine similar to that inspected by the Prince of Wales at Read- 
ing. A farmer stated that by using this machine he had reduced 
the temperature of his stack from 170 deg. to 80deg. in two and 
a-half hours. 

The Master Cutler has received from the Board of Trade a state- 
ment of the changes introduced into the Russian Custom’s Tariff 
from the 13th of the present month. Very great advances are 
made in nearly every article exported from foreign countries. Iron 
and steel were already too heavily taxed to admit of serious 
advances. Cast iron, in bars, is advanced from 54 to 6 copecks ; 
iron, in bars, 385 to 40 copecks ; iron rails, 494 to 50 copecks ; steel 
rails, 383 to 40 copecks. Tin is greatly advanced. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE upward movement, reported last week in the pig iron 
market, continued last week, until 45s. and even 45s, 3d. was paid 
for No. 3 g.m.b., f.o.b. Middlesbrough. On Tuesday the Cleveland 
ironmasters met as usual before Change, and compared notes as to 
the sales they had made and the prices they had realised. They 
decided not to alter the official minimum from 43s. 6d.; but, as no 
one would now think of accepting so low a price, their non- 
interference practically left the market to find its level. The news 
from Glasgow to the effect that the upward tendency of that 
market had been checked, and succeeded by a downward movement, 
had of course a corresponding effect upon Cleveland pig iron. 
Certain merchants and middlemen, who, by buying, helped to 
force the price up a week or two since, took fright on Tuesday, and 
endeavoured to sell in competition with producers. After several 
oscillations the price settled down to about 44s. 6d. for No. 3, and 
1s. less for forge quality. Warrants were to be had at about 44s. 

r ton. Connal’s stores decreased only 849 tons during the week, 

eaving in stock a residue of 119,563 tons. Shipments, so far, have 
been below the average for the month, but as the difference 
between the price of English and Scotch iron has considerably 
increased, it is hoped that it will soon once again become 
remunerative to renew the coasting traffic to its former dimensions. 

Manufactured iron keeps in steady demand. Everything points 
to an increased cost of production. Sir J. W. Pease’s award will 
add 9d. per ton from the 1st of August, and 1s. 6d. per ton from 
the middle of September. The rise in pig iron may be taken 
already to be equal to another 1s. 4d., so that the manufacturers 
have to face an immediate diminution in their profits of 2s., to 
be followed in six weeks by a further 9d. That is, unless their 
selling prices can be forced up to an equivalent extent. This, 
however, seems likely to follow. Shipbuilders, bridgebuilders, 
and boiler-makers, are everywhere busy, and likely to continue so; 
and it is diffieult to supply the material they require with sufficient 
rapidity. Ship and bridge plates may be had at from £6 15s. to 
£7 per ton, according to specification and delivery required. 
Boiler plates are 20s., 40s., and 60s. more, according to quality. 
Bars and angles are quoted £6 5s. per ton, and steel rails at £5, 

The directors of the Consett Iron Company, Limited, have 
resolved to recommend, at the shareholders’ meeting to be held on 
the 19th prox., the payment of a dividend of 17s. 6d. per share. 
At the same meeting a dividend of 2s. per share will be declared on 
the shares of the Consett Spanish Ore Company, Limited, and also 
an interim dividend of 1s. per share on account of the current 


ear. 
F Mr. J. W. Hornby, auctioneer, recently offered for sale at 
Stockton fifteen £100 fully paid-up shares in the Stockton Malle- 
able Iron Company, Limited, and also sixty-one £5 fully paid-up 
shares in the same company. No bids were forthcoming, and con- 
sequently the shares were not sold. 

Active preparations are in progress for the North-East Coast 
Exhibition, to be held at Tynemouth on the 6th of September 
next, and to remain open for at least three weeks. The Exhibi- 
tion will include departments for naval architecture, marine engi- 
neering, fisheries, life-saving, coast-lighting, submarine engineering, 
electric light, coal and coal shipping, and models by workmen. 
Many local gentlemen are working hard for the success of the 
Exhibition, among whom Mr. F. C. Marshall may be mentioned as 
chairman, and Mr. Geo. Renwick as hon. secretary of the execu- 
tive committee. It is to be hoped the Exhibition will attain the 
success it deserves, 

The Boiler Explosions Act, of 1882, is regarded with considerable 
interest in the Cleveland district, where boilers innumerable are at 
work day and night, and where several explosions have taken place 
in times past. As the Act simply compels notice to be given to the 
Board of Trade immediately after an explosion, and secures that a 
competent engineer, or engineers, will be sent to make a prelimi- 
nary investigation, and in important cases a full and public one, 
there can be no objection to it from any but culpably careless 
persons. The Act appears to be already in force, and those who 
buy second-hand boilers of ancient manufacture and set them to 
work may now expect that they will be brought to account if life 


or property be injured by their carelessness, 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

Up till the close of last week the Glasgow warrant market was 
very strong, with a larger business done than for a considerable 
time back. The rapid advance in makers’ quotations brought out 
some good orders from Canada and the Continent, It remains to 
be seen whether this buying will continue. There is an impression 
that in some cases buyers a supplied their requirements for a 
few months ahead. A very large business has been done in 
warrants, principally by those connected with the trade. On 
Monday and Tuesday holders were realising to a very considerable 
extent. Shipments continue very good for the season of the year, 
those for the past week amoun to 13,763 tons, as compared with 
13,136 in the preceding week, and 12,805 in the corresponding week 
of last year. The arrivals of pis iron from Cleveland have been 
considerably smaller than in the preceding week, in consequence, 
it is believed, of the advance in prices at Middlesbrough. The 
home trade in Scotland continues remarkably good, and the market 
is altogether in a very satisfactory state. In the course of the week 
the stock in Messrs. Connal and Co.’s Glasgow stores decreased by 
1200 tons, and now amounts to 634,000 tons in the aggregate. 

Business was done in the warrant market on Friday up to 52s, 
cash. On Monday transactions took place, in the forenoon at 
52s. 1d. to 51s. 8d. cash, and 52s. 2d. to 51s. 9d. one month; the 
afternoon’s quotations being 51s, 64d, to 55s, 1d. cash, and 51s, 34d. 
one month. Business was done on Tuesday morning at 51s. to 
50s. 9d., and back to 51s. O4d. cash, and 51s, 1d. to 50s, 11d., and 
back to 51s. 3d. one month ; in the afternoon business was effected 
at 51s. 14d. to 54s. 44d., and back to 50s. 11d. cash, and 51s. 4d. 
to 51s. 6d. and 51s. one month. The market was strong on Wed- 
nesday, business from 51s. to 51s. 7d. cash, and 51s, 1d. to 51s, ofa: 
one month. To-day—Thursday—business was done up to 51s. 94d, 
cash, and 51s. 11d. one month. 

In consequence of the large and steady demand for makers’ iron 
prices were again advanced during the week all round, although 
on Tuesday less money was otfered and some sales were effected at 
a slight reaction. On the whole, however, the quotations show an 
advance of 6d. to 1s. 6d. per ton on No, 1 special brands, No. 3 
being also firmer. The figures are as follows :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1, 63s. 6d.; No. 3, 56s.; Coltness, 
66s. 6d. and 56s. 6d.; Langloan, 64s. and 56s. 6d.; Summerlee, 
62s. 6d. and 54s. 6d.; Calder, 62s. 6d. and 53s, 6d.; Carnbroe, 
55s. 6d. and 52s. Gd.; Monkland, 52s. 6d. and 51s. 6d.; Quarter, 
52s. 6d. and 51s. 6d.; Govan, 52s. 6d. and 51s. 6d.; Shotts, at 
Leith, 63s. 6d. and 56s.; Carron, at Grang th, 53s.—speciall 
selected, 56s.—and 52s.; Kenneil, at Bo'ness, 52s. and 51s.; Glen- 
garnock, at Ardrossan, 55s, 6d. and 52s. 6d.; Eglinton, 53s, 6d. 
and 52s.; Dalmellington, 53s, 6d. and 52s. 6d. 

Since the close of the holidays the foundries have been very 
busy, and in most cases have good orders on hand. The marine 
engineering department was beginning to be somewhat less active 
in some of the works, but asa number of very good shipbuildin 
orders have just been placed, it is expected that this branch wil 
experience a renewal of activity. The prices are firmer in conse 
quence of the advance in pig iron. : 

The coal trade does not show quite so favourable results in the 
shipping departments, but this is attributable to the partia dis- 
arrangement of business resulting from the holidays, and now 
greater animation prevails. In a number of cases the gas 
contracts for the twelve months have been arranged, those of 
Glasgow being included in the number. Although the quantity of 
Cannel to dispose of has been rather less than usual, contract prices 
are understood to have been scarcely up to the mark of those of 
last year. This observation is, however, — to the larger 
contracts ; a number of the smaller orders have yet to be placed 
and the probability is that, as the mineral is scarce, they will be 
pe on somewhat higher terms. The domestic inquiry for 
coals is upon a satisfactory scale for the season, and prices of 
sorts are without quotable change. ; 

The Executive Board of the Fife and Clackmannan Miners’ 
Association held a meeting at Dunfermline on Saturday, Mr. 
James Innes presiding, when it was resolved to send a deputation 
representing the various colliery districts to the employers, with 
the object of getting them to concede a uniform tonnage of 20cwt. 
for wages purposes. The men are at present all engaged per 224 
and 23ewt., which are spoken of, therefore, and rated as tons. 
The secretary was instructed to communicate with all the mining 
districts of Scotland, with the object of inducing them to co-operate 
in a movement for a general advance of wages. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

I nEGRET to hear that Mr. W. T. Lewis is seriously indisposed, 
and at a time when the Bute Dock Bill, now before the House of 
Commons’ Committee, requires his directing hand. I hope in my 
next to record his safe recovery. 

There has been a ferment in the ironworks district relative to the 
Welsh and Irish disturbances, and on Saturday last there was 
serious fear of an outbreak at Dowlais, but it passed off. I think 
that the excitement is toning down, and there is some expectation 
of a return to Tredegar of the Irish labourers who fled away. 

The tone of trade is healthy both in iron and coal. A larger 
quantity of Bilbao ore came to the Welsh ports last week than has 
been imported for a long time. Foreign ore is now used almost, 
but not quite to the exclusion of Welsh ore. Dowlais and others, 
though thay do not work their mines, are yet buyers of best 
qualities ‘‘ coal balls,” and ever: patch mine. : 

Prices of pig and manufactured iron and steel are hardening, 
and a more decided advance again is likely. i 

The machinery at the Merthyr wireworks is only just arriving. 
I hear that the start of the works has been delayed two months, 
and that a penalty is likely to be exacted from the makers of the 

lant. 

" Considerable coal speculation is rife in Monmouthshire, conse- 
quent to some extent, I imagine, on the fast ns comple- 
tion of the Newport, Pontypridd, and Caerphilly Railway. The 
girders of the new bridge, which will connect the line with the 
Taff, are now being placed. The Cwmglo Colliery, Bedwas, for- 
merly worked by a London company, is about re-starting under 
new auspices. It has a large acreage of coal of what is known as 
the Llantwit seam. In some parts this seam is found associated 
with a bad top and a great quantity of water. The Llynvi Com- 
pany have found the 6ft. seam in the upper part of the valley and 
the find is a most important one. A short time ago the celebrated 
4ft. Aberdare seam was found in the same valley. The whole dis- 
trict promises to figure as the Rhondda of the future. 

Large outputs and exports continue to be the order of the day. 
The coal trade is as firm in tone as I have known it. The trade is 
vigorous and promising in all quarters, and I expect daily to hear 
of a distinctive advance in price. Every day there seems more 
difficulty in placing future business. The total coal sent from the 
Welsh ports last week, foreign and coastwise, was 206,000 tons. 

The Ferndale colliers have resumed work at previous wages. _ 

An improvement has been seen of late in tin-plate, and prices 
have advanced ; but it must not be overlooked that block tin has 
advanced, and that if prices touched 17s. per box ordinary coke, 
this would scarcely cover that advance, One large maker of tin- 
plate has been hit severely within the last few days by a failure, 
it is rumoured, to the extent of £6000. This is becoming an 
ordinary event. 

The report of the Cardiff and Swansea Smokeless Steam Com- 

ny has been published, and is not so satisfactory by reason of 
irregular working at Resolven, and the fact that Pentre coal was 
sold for future deliveries at a low rate. : : 

A visit by some of the members of the South Wales Engineers 
Society re place last week to Treforest, to see the furnace which 
now turns out the largest make in Wales. 
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THE PATENT JOURNAL. 
Condensed from the Commissioners of 


*,* It has come to our notice tice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
Thick the Specification they require is referred to, ins 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tue EncIneerR 
Index and giving the numbers there found, which only 
refer to the pages, in en of turning to those pages and 
tinding the numbers of the Speciication. 


Applications for Letters Patent. 
“name an ress 0! comm) are 
printed in italics. — 
18th July, 1882. 


3400. PeRAMBULATORS, J. a Birmingham. 

3401. PEELING H. J. Gehlsen.—(H. Baaser 
and F, Schulte, Germany 

$402. Spinnino, F. Fox, Burley, & T. Coulthard, Preston. 

3403. Steam Jet, E. Pass.—(Z. Kérting, Hanover.) 

3404. Grinpino Toots, R. Rawlinson, Salford. 

3405. Heaxps, W. Harris and J. Cooper, Manchester. 

3406. Securinc Hanpies, H. Bottom and C. Rose, 
Sheffield. 

8407. Scourine Rice, J. H. C. Martin, Walthamstow. 

3408, Looms, R. Hattersley and J. Hill, Keighley. 

8409. PLATES, W. Taylor, Tottenham, and F. King, 
New Cross, 

8410. Tickets, J. A. Francis, Newington Butts. 

8411. Power ms, R. J. Gulcher, London. 

$412. Empacmino, P. M. Justice.—(N. T. Shaw, U.S.) 

$413. T. Jefferies, Birmingham. 

8414. H. E. Newton. 0. Zadig, Paris.) 

3415. SEPARATING um, P. V. Gelder, York. 

8416. Caimney Tops, T. J. Baker, Newark. 

8417, Water Borrves, J. C. Cook, Cape Town. 

$418. Evecrric Arc Lamps, 8. Z. de Ferranti and A. 
Thompson, London. 

$419. DyNamo-ELECTRIC Macuines, 8. Z. de Ferranti 
and A. Thompson, London. 

3420. Dynamo-ELecTRIC Macuines, W. P. Thompson. 
—-(P. Payne and A, Sandron, Roubaix.) 

3421, Rartway Carriages, W. P. Thompson.—(Rev. A. 
H. Munro, U.8.) 

19th July, 1882. 

8422. Purses, G. Macaulay-Cruikshank. — (F. W. 
Schwarz, Offenbach-on-the- Main.) 

3423. FENCES, G. Vaughan.—(C. B. Lesur, Paris.) 

3424. Matiets, &c., A. 8. Kershaw, Rochdale. 

$425. Bai Vatves, H. A. Cutler, Upton. 

3426. Dust-coLLectina Fives, H. J. Haddan.—(The 
Mechernicher Bergwerks- Actien- Verein, Mechernich.) 

3427. Steam Enorne, J. Pinchbeck, London 

3428. A. Laird, Essex, & T. Wilson, 

38429. ConvVEYING Raizs, A. Wilson, Dronfield. 

3430. TeLEPuones, A. Ross. U.8.) 

3431. Sarety Locks, H. Thisquen, Russia. 

3432. Prope.uers, E. Brewer. —(@. Hoper, Germany.) 

3433. MicropHones, P. M. Justice.—(F. V. Ryssel- 
berghe, Schaerbeck. 

$434. Evectric Meters, C, V. Boys, Win; 

8435. Enotes, C. D. Abel.—(C. Brissel, Bhrenjeld.) 

3426. Exorne Power Merers, C. V. Boys, Wing. 

3437. Cocks, &c., D. R. Ashton, Clapton. 

3438. Switcues, J. Pickeri , London. 

3439, GRINDING’ A, ark. —(J. Mounie, Paris.) 

3440. Dryine Correg, P. Engel.—(F. Kice, Hamburg.) 


20th July, 1882. 
3441. Reoviatine Lamps, A and T, Gray, Glasgow. 
3442. Gas Frrrinos, A. Wells& R. Wallwork, 
3443. BATTERY, W. R. Warren. Hop- 
kins, U.S.) 
$444. ArtiFiciaL Stong, E. L. Ransome, U. 
3445. Drytino, &c., H. J, Haddan.—(F. Mey, U.S.) 
3446. Governors, H. J. Haddan.—(F. H. But: U.S.) 
8447. Vatves, J. Blake, Accrin 
3448. PLANE Spuint, A. Wormull, 1, Surre 
3449. Enouyes, H. P. Holt & F. Crossley, Manchester. 
3450. Recorpinc Apparatus, O. Ber, Russia. 
8451. Lirg-savinc Apparatus, A. I. Rath, Manchester. 
3452. Screw Prope cers, R. Glasgow. 
3453. Beverace, J. Lane, Live’ 
3454, Covers, &e., of Books, J Linsey, London, 
3455. DyNaMo MAcHINERY, J. 8. Beeman, London. 
3456. CLosinG Bort.ea, C. H. Cheswright, London. 
3457. Fuxpixe Distant Pornts, A. J. Boult. =i, Wen- 
sel, Strassburg.) 
3458, TeLEpHonic Apparatus, J. Chaster, Manchester. 
3459, Cueckine Corps, A. and T. H. Dix, Rock Ferry. 
3460, Crank Snarts, D. Purves, London. 


21st July, 1882, 
8461. Apparatus, J. Shanks, Barrhead. 
3462. CuLtivators, A. Simpson, Lhanbryd, N.B. 
3463, Corsets, R. Hunting.—(J. G. Avery, U.S.) 
3464, Barrerits, J. Johnson,—(J. H. Sutton, Ballarat.) 
3465. Evecrricity, L. H. M. Somzée, Brussels. 
3466, GENERATING CURRENTS, C. Carus- Wilson, London. 
3467. Acoustic INstRUMENTS, F. Wirth.—(4. Rettig, 
Germany.) 
3468. Boot Fasteners, J. N. Aronson, London. 
3469, SappLE Bar, M. Macleod, Teignmouth. 
3470. Carpets, &c., J. H. Braithwaite, Kendal. 
3471. Knives and Forks, H. Fielding, Birmingham. 
3472. PREVENTING CHIMNEYS Smokino, J. Solomon, 
Knightsbridge. 
3473, GenERaTING CURRENTS, A. Reckenzaun, Essex. 
3474, Coup.inos, H. Smith and C. Harrison, London. 
3475. Brake Gear, J. M. Haime, Cardiff. 
3476, Recertacces, W. Barlow. Bneausse, Paris.) 
3477. Cray, &., J. Gillespie, Garnkirk. 
3478. VALVES, R. Allen, Lambeth. 
3479, Explosive Compouxp, W. G. Reeve, Ealing. 
3480. Hives, J. H. Johnson. Paris.) 
3481. Printina 
2. Locks, : 
3488. AERATED J. Alabaster and 
J. E. Sims, London, 
3484. Nozzues, J. Norton and J. Sturgeon, London. 


22nd July, 1882. 
8485, TeLEGRAPHING, W. Healey.—(W. L. Hunt, U.S.) 
3486. VENTILATING APPLIANCES, J. ther, Liverpool. 
3487. Apparatus, E. Edward.—(A. Marques, 


8488. 3. H. London. 

8489. Branpy, H. Bonneville.—(D. Cornilliac, Paris.) 

8490. Curtixe Woop, J. Vulliamy, London. 

3491. Imaces, E. G. Colton.—(W. Kurtz, U.S. 

8492. SIGNALING, H. Haddan.—(A. c: B. Webster, U.S.) 

3493. TexTILE Fasrics, C. Rotherhithe. 

3494. Carpino Macuings, C. Day.—(J. Barker, U.S.) 

3495, Links, J. Shoebotham & J. James, Birmingham. 

3496. SUSPENDERS E. M. Desprez, — 

3497. Sewace, T. H. ‘Cobley, Dt 

8498. METALLISING, A. J. Boul Lille.) 

3499, ELevators, J. McAuley, Boo 

3500. Sunt Fronts, G. W. von Nawrocki. —( Messrs. 
Miller and Sussmann, Berlin.) 

8501. Woo. Carpinc Enoines, E. G. Brewor.—(C. 
Ridiger, Germany.) 

3502. Economisers, J. Perkin and J. Scott, Wakefield. 

35038. Hammocks, H. Holman & W. Draper, Grantham. 

24th July, 1882. 

3504, GENERATING Macning, A, Greenwich. 

3505. CENTRIFUGAL Macuine, J. H. Johnson, 

$506 Than A E. 

RANSMITTING APPARATUS, BE. O. Greening and 

H. J. Collins, London. : 

3507. RAILWAY. Revell, 

8508. Ececrric Lamps, A, M. Clark k.—(H. J. Miller 
and A, Levett, New York, U.8) 


8509. A. Boult.—(C. Jenatzy-Leleur, Belgium.) 
$510. Motive Power, J. Barlow, London. 
$511. Cisterns, W. Wright, Plymouth. 


Inventions Protected for Six Months op 
Deposit of Complete Specifications, 
$383. Ice Apparatus, H. J. Haddan, London. —A 
communication from T. 8, Rankin, Washington, 

U.8.—17th July, 1882. 

3402. Drawina, &c., Fiprous Supstances, F. W. Fox, 
Burley-in- Wharfedale, and T. Coulthard, Preston.— 
18th July, 1882. 

$443. MepicaL Batrery, W. R. Warren, Brooklyn, 
U.S.— A communication from G. M, Hopkins, 
Brooklyn, U.8.—20th July, 1882. 

$445. Dryino Apparatus, H. J. Haddan, London.—A 
communication from F. H. ¢. Mey, Buffalo, U.8.— 
20th July, 1882. 

3446. Steam ENGINE Governors, H. J. Haddan, Lon- 
don.—A communication from F. H. Ball, Erie, U.S. 
—20th July, 1882. 


Patents on which the Stomp Duty of 
£50 has been paid, 

2928. REGULATING APPARATUS, Latham and J. T. 
Way, London.—18th July, 1879. 

2935. Dryinc Fevrs, T. Aitken, Helmshore.—18th 
July, 1879. 

8149. Mou.pina Sockettep Pipes, T. H. Adcock and 
J. Hassall, Woodville.—5th August, 1879. 

2940. Posts "tor Sicnats, J. 8. Williams, Riverton, 
U.8.—18th July, 1879. 

2958. Brack, T. Holliday, Huddersfield.—21st 
July, 187 

Lionts, A. M. Clark, London.—19th July, 
1879. 


bag Svoan Canz, W. L. Wise, Westminster.—23rd 

1879. 

Wueart, W. R. Lake, London,—25th 
July, 

2958. Winpinc, &c., Yarn, J. Boyd, Shettleston.— 
2Qlet July, 1879 

2954. a Meat, W. and T. C. Ovens, London.— 
21st July, 1879. 

3094. Loops Hanaine, C. Kesseler, Berlin.—30th 
July, 1879. 

3441. Lawn-mowtne Macuines, W. P. Thompson, Lon- 
don.—26th August, 1879. 

3079. Sewinc Macuines, 8. Pitt, Sutton.—20th July, 
1879. 

$224. Crack VaLves, W. R. Lake, London. —11th 
t, 1879. 
973, CurING 8. Campbell, North Plain- 
US —22nd July, 1879. 

2992. Pumps, H. Hodgkinson, Wirksworth. — 23rd 
July, 1879. 

8013. FLour, W. N. Dack, Patricroft.—24th July, 1879. 

3042. MecHanicaL Stokers, J. Hodgkinson, Bolton- 
le-Moors.—25th July, 1879. 


Patents on ine the Stamp Duty of 
£100 has been paid. 
4053. Warre Leap, E. Milner, Warrington. — 22nd 
November, 1875. 
Wappinxe, ‘&e., J. H. Johnson, London.—23rd 
1875. 
2633. Cas.es, F. R. Lucas, London.—24th 
July, 1875. 
= ees Bricks, T. Titley, Leeds.—27th July, 


2796. — Sraves, C. Hewitt and M. H. Heys, 
Swanscombe.—3rd August, 1875, 

3056. Printinc Macuines, E. Anthony, Hereford, and 
W. W. Taylor, Cambridge.—3lst August, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for fling opposition 11th August, 1882. 

1252. Sprinc Curps, W. D. Saull and W. R. Brooks, 
London.— 15th March, 1882. 

1272. Urine RECEIVERS, C. Rubens, London.—16th 
March, 1882. 

1284. PIANOFORTES, H. Witton, London.—16th March, 
1882. 


1291. Bev ERAGES, H. A. Bonneville, London.—A com- 
munication from D. Cornilliac.—17th March, 1882. 
1294. BREECH-LoADING Firg-arms, H. W. Holland, 

London.—17th March, 1882. 
= iy ETAL Lasts, J. Markie, London.—l7th March, 


1908. Tevepnonic Systems, P. M. Justice, London.—A 
com, from F. van Rysselberge.—l7th March, 1882. 
1305. Puriryinc Orgs, D. Watson, Manchester.—17th 
March, 1882. 

1315. CoNDENSED MiLk, W. F. Sweetland, Hendon. — 
18th March, 1882. 

1321, INDICATING Apparatus, F. Dening, Chard.—18th 
March, 1882. 

1324. ELectric Lamps, J. D. F, Andrews, Glasgow.— 
18th March, 1882. 

1325. Drain Pirgs, C. Slagg, Leeds.—18th March, 1882. 

1330. Drivinc Be cts, J. Appleyard, Bradford. —I8th 
March, 1882. 

1333. Cases, E. G. Brewer, London.—A com. from C. 
8. Bleton and A. Maleville.—18th March, oy 

1335. Sprines, A. J. Boult, London.—A com. from J. 
D. Thomas and L. F, Requa.—18th March, 1882. 

1336. InsuLaTeD Wirg, A. J. Boult, London.— A com. 
from J. D. Thomas & L. ua.—18th March, 1882. 

1361. SMALL-ARMS, J. Rigby and L. 
F. Banks, Dublin.—2lst March, 1882. 

1364, WuHeEELS, J. Taylor, Wigan.—2lst March, 1882. 

1416. Binnac.es, W. R. and C, A. Williams, Newport. 
—24th March, 1882. 

1427. Expansion Gear, T. English, Hawley. 
—24th March, 1882. 

1436. Savinc Lirgz, J. Z. Cressy, Glasgow.—25th 
March, 1882. 

1438. Stoppers for Borties, H. Barrett, London.— 
25th March, 1882. 

= Fonxaces, J. Hodgkinson, Bolton.—27th March, 


1502. Szwine Fasrics. H. Johnson, London.—A 


1543. Cheswright, Holloway.—380th 
larch, 
1608. WeicHING M. C. Reuther, Germany.— 


2. 
1718. Dryine Macuines, A. M. Clark, Lonion.—A 
communication from La Com e Générale de 
teinturerie et appréts ‘‘Systéme Andre Lyon.”—11th 


April, 1882, 

1752. SucpHurRic Actp, W. Burstow.—A com- 
munication from the Société de la Manufacture de 
Javel.—13th April, 1882. 

1863. Pocket FitTer, A. M. Clark, London.—A com. 
from L. L. T. F. d’'Autemarche.—18th April, 1882. 
Coup.inos, T. L. Daltry, Stretford.—20th 

2485. Dust, L. Fiechter, Liverpool.—A 
com, from Messrs. Kirk and Fender.—25th May, 1882. 

2615. PreseRviNG Mitk, E. Scherff, Prussia.—3rd 
June, 1882. 

2654. Exectric Lamps, R. J. Hatton and A. L. Paul, 
London,.—6th June, 1882. 

2699. Harrows, J. Howard and E, T. Bousfield, Bed- 
ford.—Sth June, 1882. 

2775. Bortves, D. C. Berthon, London.—13th 
June, 1882. 

3008, TELEPHONIC mm, J. D, Husbands, Lon- 
don,—24th June, 1 

8112. Removine J. Bromley, Hunslet.—1s¢ 


'y, 1882. 
Sipe Sapp.ks, G. T. Jenkins, London.—3rd July, 
Last day for fling opposition, 15th as 1882, 


1260. Stampinc Marrrxes, E. A. Bry ~ 
com, from H, March, 1 


1341. Tarust Bearinos, J. Wills, Leicester.—20th 
March, 1882. 

1347, ELECTROMOTORS, 8. E. Phillips, Charlton.—A 
com. from W. C. Johnson.—20th March, 1882. 

1351. Sc Binpine, J. Rettie, London.—20th 
March, 1882. 

1352. Money Recervers, H. T. Davis, Newington.— 
20th March, 1882. 
1354, TREATING F. F. Engel, Hamburg.—A 
communication from F. Lange.—20th March, 1882. 
1357. Securine Door Knoss, J. Thom, Wolverhampton. 
—2lst March, 1882. 

1366, WorKING TeLecrapus, A. E. Dolbear, London. 

—21st March, 1882. 

1367. CrrovuitT CONNECTIONS, A. E. Dolbear, London.— 
21st March, 1882, 

1868. ELECTRICAL “CABLES, A. E. Dolbear, London.— 
—21st March, 1882. 

1380. Raisinc Water, B. J. B. Mills, London.—A com- 
munication from J. Fangeat. —22nd March, 1882. 

= a Wacons, W. Marche, London.—22nd March, 


Liquips, F, A. Bonnefin, London.— 
22nd March, 1882. 

1891. PREPARING Tasiets, F. Rath, London.—A com- 
munication from M. Komdromy. 22nd. March, 1882. 

1392. Evecrric Lamps, D. Graham and H. J. Smith, 
Glasgow.—22nd March, 1882. 

1397. FLOWER-POoT STAND, J. F. Grimmo, Leyton.— 
22nd March, 1882. 

1398. CRIMPING Macurye, H. Lake, London.—A com. 
from G. Lenormand-Carpentier.—22nd March, 1882. 

1407. Preventinc OverwinpinG, W. T. Lewis, ” Aber- 
dare, and W. H. Massey, Henley-o -on-Thames.—23rd 
March, 1882. 

1417. EExcavarixo, W. Smith, Aberdeen.—24th March, 
188! 


1424. Trimminc Macuines, W. R. Lake, London.—A 
communication from the Tyler Manufacturing Com- 
pany.—24th March, 1882. 

1425. VeLocipepes, A. Pengelly and R. Day, High- 
bridge.—24th March, 1882. 

1429. Raisine Acips, ¢. Wordsworth, Leeds, and J. 
Wolstenholme, Radcliffe.—24th March, 1882. 

1434. SEWERs, E. G. Banner, London.—24th March, 

1882. 


1440. SrruapiInc Manure, R. C. Garvie and H. 
Skinner, Aberdeen. —25th March, 1882. 

1454. Raisinc Water, G. Macaulay-Cruikshank, Glas- 
gow.—A communication from M, E. B. du Marais 
and P, D. de la Grée.—27th March, 1882. 

1511. BREECH-LOADING SMALL-ARMS, T. W. Webley, 
Birmingham.—29th March, 1882. 

1541. Coat Gas, J. A. Kendall, Londoun.—30th March, 

882. 


1 

1638. ARMOURED VessELs, J. H. Johnson, London.—A 
communication from N. B. Clark.—4th April, 1882. 

1649. UnpeRGROoUND Conpuirs, A. J. Boult, London.— 
A com, from J. D. Thomas.—5th April, 1882. 

1656. Wacons, H. J. Barrett, Kingston-upon-Hull.— 
5th April, 1882. 

1748. Rarcway Brakes, F. W. Eames, Leeds.—12th 
April, 1882. 

1754. Ian:tion Apparatus, F. Anderson and F. W. 
Crossley, Manchester.—13th April, 1882. 
1864. Transmitrine Motion, A. M. Clark, London.—A 
communication from A. Samper.—18th April, 1882. 
1868. Gas Enaines, H. A. Dufrené, London.—A com. 
from L. Bénier and A. ——e April, 1882. 
1913. TREATING OREs, A. , London.—A com- 
munication from A. M. @ Sébillot.—21st April, 1882. 

1925. TREATING ne J. Tuffnell, Manchester.— 
22nd April, 1882. 

1929, W. Randall, Birmingham.—22nd 
April, 1882. 

2032. Locks, A. M. Clark, London.—A communication 
from A. Parise and C. Elandin.—29th April, 1882. 

2196. Wixpinc Corton, H. C. Hill and H. H. Brown, 
Stalybridge.—10th May, 1882. 

2227. Rartway Brakes, F. W. Eames, Leeds.—11th 
May, 1882. 

2466. TELEGRAPHIC Apparatus, W. R. Lake, London. 
—Acom. from F, van Rysselberghe.—24th May, 1882. 

2584. StarTING Sewrnc Macuings, A. D. Pentz, Glas- 
gow.—lst June, 1882. 

2588. COMBINATION GARMENT, F. W. Brewster, West- 
minster.—lst June, 1882. 

2903. MrasurinG C. and A. Edmeston.—20th 
June, 1882. 

2968. PRopELLING VEssELs, W. C. Cowie, London,— 
—22nd June, 1882. 

2973. VentTiLators, R. Boyle, London.—22nd June, 


1882. 

2978. Gas, G. W. and E. H. Stevenson, London.—23rd 
June, 1882. 

3021. Hooks, J. King, Pinxton.—27th 
June, 1882. 

3041. Stoprers for Botries, W. Froggatt, Notting- 
ham.—28th June, 1882. 

3049. ArtiFiciAL Stone, R. Searle, Hackney.—28th 
June, 1882. 

3093. PLovcus, J. Howard and E. T. Bousfield, Bed- 
ford.—30th June, 1882. 

3135. Preparinc JELLY, L. Hoff, London.—3rd July, 
1882. 


$172. Vottaic BaTrerigs, J. Imray, London.—A com- 
munication from P. Jablochkoff.—5th July, 1882. 

3183. PreparinGc Cotton, A. M. Clark, London.—A 
communication from G. A. Risler—ith July, 1882. 

3291. MusicaL InstRUMENTs, G. Downing, London.— 
A communication from M. *Gally. —llth July, 1882. 

$292. Frre-soxes, W. R. Lake, London.—A communi- 
cation from R. L. Walker.—11th July, 1882. 

3315. CoaTING Wirz, W. R. Lake, London.—A commu- 
nication from T. Wallace.—12th July, 1882. 

3319. TreaTING Hipgs, W. R. Lake, London.—A com. 
from J. Rowe, jun., & C. Perkins.—12th July, 1882. 

3443. MEDICAL Barrery, We arren, Brooklyn. —A 
communication from G. M. Hopkins.—20th July, 1882. 


Patents Sealed. 


(List of Letters Patent which 
July, 1882.) 


227, G. W. Hart, Portsea.—17th Janu- 
ary, 
841. Hanp Stamps, G. K. Cooke, London.—23rd Janu- 


ary, 1882. 

851. F. we Tanks, J. Holroyd, Leeds.—24th Janu- 
ary, 1 

356. ARRESTING Procress of Surps, A. W. L. Reddie, 
London. —24th January, 1882. 

860. Supportine Devices, W. R. Lake, London.—24th 
January, 1882. 

862. Gas Enornes, F, W. Turner, St. Albans.—24th 
January, 1882. 

364. —" W. Carter, Buckhurst Hill.—24th Janu- 
ary, 18 

871. Printryc Macurngs, T. G. and J. Dawson, Otley. 
—25th January, 1882. 

Foon, C. D. Abel, London.—25th January, 


Lamps, C. T. Bright, London.—25th 
January, 1882. 

404. Borrties, T. Wood, Portobello.—26th Janu- 
ary, 

431. Avromatic Latues, F. Wirth, Frankfort-on-the 
Main.—27th January, 1882. 

450. Rovucuinc Horsgssoes, H. Turner and E. Price, 
jun., Birmingham, and H. Olver, Tamworth.—28th 
January, 1882, 

483. Liquor Stanps, W. Edge, Birmingham.—3lst 
January, 1882. 

487. BEATING APraRatus, W. R. Lake, London. —31st 
January, 

492. Looms, R. S. and E. Collinge, Oldham.—lst Feb- 


ruary, 
495. Woon, J. Smith, Rochdale.—1st February, 


the Great Seal on the 


510. Boots Lasts, G. Jenkins, Ki 
wood.—2nd 
516. Sprines, F. Wi 
February, 1882. 


1882. 
1, Frankfort-on-the-Main.—2nd 


521. Maxine Cicaretres, R. Wallwork, Manchester. 
—3rd February, 1882. 
J. H, Johnson, London.—7th Febru- 


509. Sienaxs, A. Gough, Buckingham.—7th 
February, 1882. 
653. BLeacuinc Compounps, J. Young, Kelly.—10th 
February, 1882. 
Puriryinc P. Claes, Brussels.—llth 
1882. 


H. Orth, Washington.—24th February, 


925. W. H. Lascelles, London.—25th 
February, 1 

979. H. J. Allison, London.—28th 
February, 18 

983. J. and W. McNaught, Roch- 
dale.—lst March, 1881. 

1431. Grinpinc Copper Ptates, T. Smith, Stoke-on- 
Trent.—24th March, 1882. 

1531. Grove Fasteners, J. W. Pritchett, Clapton.— 
26th March, 1882. 

1673, Kuirtine, H. Barrett, Nottingham.— 
6th April, 1882. 

2047. Foo Srosais, T. Whittingham, Rugeley.—28th 
A 

2083. Lasets, C. Keith, Inverness.—3rd 
May, 1882. 

2100. Puncuinc Howes, J. Westwood and R. Baillie, 
Poplar.—4th May, 1882. 

2145. Caprnets or Cases, A. Black, Paisley.—6th May, 


1882. 

Houpers, F. Steitz, London.—9th 

2178. coveme Martrers, J. A. Dixon, Glasgow.— 
9th May, 1882. 

2249. Martrers, J. Erskine, Glasgow.—12th 
May, 188 

2264. Copper, T. R. Johnston, Edinburgh. 
—13th May, 1882. 

2365. Ce1Lines, W. R. Lake, London.—19th May, 1882. 


(List of Letters Patent which passed the Great Seal on 

the 25th July, 1882.) 

250. Testinc Liquips, H. J. Haddan, London.—18th 
January, 1882. 

886. Corks for CaBLEs, W. T. Henley, Plaistow.—26th 
January, 1882. 

C. J. Ball, London.—26th January, 


wrt - Lire, W. Fewster, Margate.—26th Janu- 
ary, 1882. 

412, ATTACHING Burrows, L. A. W. Lund, London.— 
27th January, 1882. 

427. SrzaM Boiters, P. Jensen, London.—27th Janu- 


ary, 1882. 
429. FeEpixc Wool, W. Cliffe and T. E. Ainley, Gol- 
car, and J. Shaw, Huddersfield.—27th January, 1882. 
430. Rovise Macutnery, W. R. Lake, London.—27th 
agg , 1882. 
432. Macuinery, F. Myers, London.—28th 
January, 1882. 
433. CyaANoGEN Compounps, L. Mond, Northwich.— 
28th January, 1882. 
441. Exxectric Raitways, C. F. Varley, Bexley Heath, 
and W. Judd, Penang. —-28th January, 1882. 
442. NaILING ‘MacHines, F. Myers, London.—28th 
January, 1882. 
443. OPENING CARRIAGE Doors, G. V. Fosberry, 
Bitton.—28th January, 1882. 
445, FrrecratTEs, J. Jatirey, Manchester.—28th Janu- 
ary, 1882. 
456. CRUsHING Macuinery, R. E. Shill, East Dulwich. 
—30th January, 1882. 
458. CoaL, M. and C. Burnett, 
Spennymoor.—30th Janua: 
489. ELEcTRICAL Skrivanoff, London.— 
—8lst January, 1882. 
496. CARTRIDGES, C. 8. Bailey, Waltham Abbey.—1s¢ 
February, 1882. 
508. WiTHDRAWING Apparatus, F. E. Wood, Working- 
ton.—2nd February, 1882. 
543. THRusTLE Frames, A. M. Fletcher, Oldham.—4th 
February, 1882. 
584. 4, Daan Biocks, J. Heald, Cardiff.—7th February, 


508 Borters, Z. Sugden and E. Bins, Halifax.—7th 
February, 1882. 
612, R. Carew, Watford.—8th February, 


722. FurNiTuRE, J. W. Randall, Chatham.—14th Feb- 
ruary, 1882. 
891. Nordenfeldt, London.—23rd Feb- 
ruary, 1882. 
901. TREATING Maize, A. G. Fraser, London.—24th 
February, 1882. 
Rock, G. F, Wynne, Minera.—24th Febru- 


882, 
H. J. Haddan, London.—25th Feb- 
ruary, 1882. 
975. ARTIFICIAL Stone, J. R. Nottingham, Washing- 
ton.—28th February, 1882. 
Devices, C. Bolle, Berlin.—lst March, 


1027 Sranps, J. Beresford, Birmingham.—3rd 
March, 1882. 
1199. ExEcrric Lamp, R. Kennedy, Glasgow.—13th 
March, 1882. 
Movine F. Asthéwer and T. Bicheroux, 
Westphalia.—21st¢ March, 1882. 
= UMBRELLAS, J. Willis, Rosendale.—23rd March, 


1426. VALVES, W. Jones, Glasgow, and J. McLeod, 
Birkenhead.—24th March, 1882. 

1640. DyNaMO-ELECTRIC MAcHINE, R. Kennedy, Glas 
gow.—4th April, 1882. 

1803. INcanpDEscENT Lamps, A. R. Leask, London.— 
15th April, 1882. 

1891. Minune, A. J. April, 1882. 

2054. Router Mitts, J. A. A. Buchholz, Va _ 
lst May, 1882. 

2177. PuriryInc henge P. and F, M. Spence, Man- 
chester.—9th May, 1 

GRINDING GRAIN, W. Korth, Belfast.—l1th May, 


2216, SUPPLYING Water, T. C. Summers, Portsea.— 
11th May, 1882. 

2240. Locks, M. Paisley.—l1th May, 1882. 

2272. Srench Traps, J. M. Hale, London.—15th May, 


1882. 

2300. PreventING PassacE of Heat, W. T. Whiteman, 
London.—16th May, 1882. 

2479. Stoppers for Borries, J. 8. Davison, Sunder- 
land.—25th May, 1882. 

2531. DyNaMo-ELECTRIC Macuinss, W. R. Lake, Lon- 
don.—27th May, 1882. 

2561. Scourinc LeaTHER, F. A. Lockwood, Boston, 
U.S.—31st May, 1882. 

2563. ELEcTRIC Lamps, W. R. Lake, London. —31st 
May, 1882. 


List of Gpesiiestinns published during the 
nding July 22nd, 1882. 
4679, Po cand 2d.; 4791, 2d.; 4973, 2d.; 5062, 6d.; 


5075, 6d.; 5282, 4d.; 5310, ‘ed.; 5402, 2d.3 5428,. 4d.; 
5424, Sd.; 5425, 6d.; 5426, 6d.; 5456, 8d.; 5465, 6d.; 
5478, 4d.; 5493, 6d.; 5504, 8d.; 5519, Sd.; 5520, 6d.; 
5588, 2d.; 5536, 6d.; 5588, Sd.; 5539, 6d.; 5542, 6d.; 
5545, 2d.; 5546, 2d.; 5547, 2d.; 5549, 2d.; 5550, 6d.; 
5553, 4d.; 5554, 6d.; 5555, 5556, 6d.; 5557, 2d.5 
5558, 4d.; 5559, 4d.; 5560, 2d.; 5561, 6d.; 5562, 6d.; 
5564, 6d.; 5565, 2d.; 5566, 2d.} 5567, 6d.; 5568, 2d.; 
5571, 6d.: 5572, 2d.; 5573, 8d.; 5574, 2d. 5575, 8d.; 
5576, 4d.; 5581, 2d.; 5582, 6d.; 5583, 2d.; 5585, 6d.; 
5587, 6d.; 2d.; 5591, 6d.; 5592, 6d.; 5593, 6d.; 
5595, 6d.; 5597, 4d.; 5598, 2d.; 5599, 2d.; 5603, 2d.; 
5604, 6d.; 5605, 2d.; 5606, 2d.; 5607, 2d.; 5608, 6d.; 
5609, 2d.; 5610, 2d.; 5612, 2d.; 5614, 8d.; 5615, 6d.; 
5616, 6d.; 5617, 4d.; 5622, 6d.; 5623, 4d.; 5625, 6d.; 
5627, 2d.; 5628, 10d.; 5631, 2d.; 5634, 2d.; 5635, 2d.; 
5636, 6d.; 5637, 6d.; sem, 10d.; 5641, 6d.; 5642, 6d.; 
5643, 5645, 6d.; 5646, ; 5648, 5650, 
5651, 6d.; 5652, 2d.; 5653, 2d.; 5657, 2d.; 5658, 6d.; 
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5659, 2d.; 5660. 6d.; 5661, 4d.; 5666, 2d.; 5667, 6d.; 
5680, 6d.; 5697, 4d.; 5706, 6d.; 5707, 6d.; 2, 6d.; 
12,. 6d.; 35, 6d.; 649, 6d.; 1063, 6d.; 1343, 6d.; 
1848, 4d.; 1932, 6d. 
*,* Specifications will be forwarded by post from 
the Patent-office on receipt of the amount of price and 
were 9 Sums exceeding 1s. must be remitted by 
ost-office order, made payable at the Post-office, 5, 
h Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southamp buildings, Ch y-lane, 
London. 


ABSTRAOTS OF SPECIFIOATIONS. 
Prepared by ourseives expressly for Tak ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


4679. Lirtinc Water, J. H. Palmer, Aston.—26t 
or 1881.—{ Provisional protection not allowed.) 


This relates to the employment of a segment of a 
screw turning inside tne cylinder. 

4789. Apparatus For anp Usrxc Gu, &c., 
H. J. Haddan.—2nd November, 1881.—{A communi- 
cation from A. Rittmeyer, Switzerland.)}—(Provi- 
sional protection not allowed.) 2d. 

The apparatus is composed of a base-plate with a 
handle, a glass or other vessel, and an appliance for 
hanging the brush up. 

4791. Securmnc THE LEATHER Tabs OF BRACE-ENDS, 
G. C. Reddick, London.—2nd November, 1881.— 
(Provisional protection not allowed.) 2d. 

This relates to the employment of metal studs and 
eyelets. 


4973. ror Testino Wine, J. Haddan, 
London.—lith November, 1881.—(A communication 
from A. C. Woschnagg, Vienna.)—{Provisional pro- 
tection not allowed.) 2d. 

The invention consists of a liquid meter, without 

uation, provided with a mark, said mark being 

etermined by means of a solution of salt having a 
specific weight of 1 001 at a temperature of 15 deg. 
Cent., said specific weight being the least, genuine, 
pure wine can possess. 

5062. Pistons, &c., J. Hopkinson, Shefield.—9th No- 
vember, 1881. 6d. 

The invention consists essentially in forming the 
piston ring or rings with an internal flange or in- 
ternal flanges for the purpose of obtaining greater 
bearing surface on or against the piston block or 
block and cover, or covers, and in the arrangement of 
the spring or springs employed in combination there- 


with. In carrying the invention into effect two pack- 

ing rings of L shape can be —_ joyed, so placed (_ 

iston block as to form a trough, into which a series of 
nelical or other shaped springs can be inserted for the 

urpose of tightening the flanges against the piston 
ble - or blocks and cover, and so make a steam-tight 
joint. 

5075. StasHers or Sizinc Macuines, A. P. Dickin- 
W. Rossetter, Blackburn.—19th November, 

881. 6d. 

The First part consists in an apparatus for i 

or levelling the yarn while being wound on the — 4 

The a consists in improvements in 
driving the side shaft, which communicates the slow 
motion to the sizing machine. The Third part con- 
sists in improved meaus of stopping the rotation 
of the yarn beam. 

5232. Porraste Heatixc Apparatus, W. Hutchin- 
son, Clapton Park.—30th November, 1881. 4d. 

This relates to apparatus in which a spirit lamp is 
employed for warming coffee, &c. 

5310. Purirication oF ALKALINE So.vtions, 
Carey, H. Gaskell, jun.,and F. Hurter, Widnes.— 
5th December, 1881. 6d. 

The inventor claims the system or mode of purifying 
alkaline solutions by submitting the same to an 
elevated temperature, in order that the iron they con- 
tain may be separated therefrom. 

5396. Iwprovements Execrric Lamps, C. F. 
Varley, Bexley Heath, Kent, and F. H. Varley, 
Mildmay Park, Middlesex.—%th December, 1881. 6d. 

One method by which the inventors construct their 
lamp is shown in the figure. The upper carbon B is 


held in hollow cylinder A, being fed forward by spiral 
spring C or weight C'; DD are roller clutch contacts 
by which the current is i -y to carbon B; E is a 
swing arm which carrics the lower carbon, this 


latter being fixed. To regulate the arc, regulators J 


are vided attached as shown to rods K and K®, 
which run through coils Land Ll. One of these coils 
is in the main, the other in a shunt circuit. Coil L is 
constructed se as to counteract the influence of the 
main circuit coil L! when the resistance of the arc 
has arrived at the proper limits for obtaining the best 
light ; K and K2 are jointed to the balance arm K!, so 
that when a current flows through L! by the circuit 
being completed through the carbons, K is drawn 
upwards, forcing K? downwards until JJ are forced 
into the teeth of DD, forcing them back, and with 
them the upper carbon B, and so establishing the arc. 
Other methods of constructing the lamp are also 
described. The inventors claim the roller contact, 
swing arm, balance rods, and the use of acylinder and 
piston with air checks to regulate the carbon feed ; 
also the use of bi-carbonate of soda for coating 
reflectors, &. 

5402. Packine Manuracturep Tosacco, 0. W. 7. 

rnsdale, Nottingham.—l0th December, 1881.— 
(Provisional protection not allowed.) 2d. 

This relates to the employment of an india-rubber 
tube for packing tobacco. 

5423. Looms ror WeavING, G. Geissler, Kirkburton. 
—1l2th December, 1881. 4d. 

This relates to the means or method employed to 
receive the shuttle when it is sent “home” into the 
shuttle-box, so as to lessen the concussion occasioned 
thereby. 

5424. Gas Sroves, FE. A. Rippingille, Aston.—l2th 
December, 1881. 8d. 

This relates to the construction of gas stoves for the 
purpose of effecting an economy in the consumption 
and more perfect combustion of gas. 

5425. Preservine orn Curinc Meat, Fisu, &c., H. 
H. Lake, London.—12th December, 1881.—(A com- 
munication from A. Fowler, New York.) 6d. 

This relates to the process of preserving meat, &c., 
by subjecting it simultaneously to the action of salt, 
saltpetre, salycilic acid, or other suitable preservative 
substance or agent, and to the action of a current of 
electricity, the electricity acting simultaneously upon 
the preservative substance and upon the substance to 
be preserved. 

5426. Two-wHee.ep Cass, &c., A. Forder, Wolver- 
hampton.—12th December, 1881. 6d. 

This relates to the general construction of the 
vehicle. 

5456. ArmospHertc Ark anp Gas Moror ENGINES, 
H. Williams, Southport.—lith December, 1881. 8d. 

The invention relates to, First,a system or method 
of igniting the combustible charge in the cylinder or 
cylinders of air and gas motor engines; Secondly, a 
novel construction and arrangement of slide valve for 
supplying combustible fluid to air and gas motor 
engines and igniting such fluid; Thirdly, a mechanical 
motion for actuating the air and gas admission and 


ignition valves of air and gas motor engines ; Fourthly, 
a novel construction and arrangement of governing 
mechanism for air and gas motor engines ; Fifthly,a 
novel construction and arrangement of exhaust and 
terminal pressure valve for air and motor engines ; 
Sixthly, certain novel devices for Cietestion air and 
gas motor engines; Seventhly, the construction, 
arrang t bination, and design of the principal 
parts and passages and the accessory mechanism and 
devices of air and motor engines. The drawing 
shows a sectional elevation of an engine. 

5465. Rais, Fasreninos, &., ror Raitways, W. 

Seaton, London.—1l4th December, 1881. 6d. 

The inventor claims the form of solid bridge rail or 
hollow saddle rail with notched ends for the recep- 
tion of metal key or keys in combination with, for the 
purpose of steadying, securing, and fastening the 
rails, horizontal longitudinal plates or fastenings with 
curved ends and fang-headed bolts secured or counter- 
sunk into the bottom of the sleepers, into which atwin 
nut-headed screw bolt enters after first passing through 
the longitudinal plates or fastenings of the and the 
sleepers, by which all the parts can be screwed tightly 
together, and the rails so jointed together obtain the 
solidity of a continuous rail. 

5473. Opreninc anp Ciosinc Taps, 7. G. Sharpe, 
Huddersyield.—14th December, 1881. 4d. 

This refers to gas taps, and its object is to open 
taps and partially clese them a safe and easy 
manner, and leaves a small light burning. 

5493. Makino Burron-noues, &., A. Helwig and J. 
Dewdney, London.—15th December, 1881. 6d. 

This relates to the use in combination of a die or 
cutter and cutter block for cutting the hole, sewing 
mechanism for sewing the edges of the hole, and a 
travelling clip or holder that holds the material during 
the cutting and sewing operations. 

5504. Locks or Frre-arms, B. Bled and EF. Richoux, 
Paris, and J. Warnant, Liege.—16th December, 1881. 


8d. 
This refers especially to the locks of revolving fire- 
arms. 


5518. Manvracrure or Lenctus or ComLep 
Wire on Sprrat Sprinec, J. Hodson, St. Helens, 
Lancaster.—l6th December, 1881. 6d. 
is ists in the facture of long hollow 

lengths of coiled wire, in causing the drum or bobbin 
of feed wire to rotate round a short mandrel, or the 
short mandrel to rotate on its axis while the feed wire 
drum remains stationary in position, so that the wire 
shall be continuously coiled on the short mandrel, and 
bringing the coiled wire to a receiving drum having 
the same relative speed of rotation, if any, round the 
axis of the mandrel, so that no twisting or untwisting 
action shall take place between the mandrel and the 
drum receiving the eoiled wire. 


5514. Drivine Tricycies, &., W. P. Thompson, 
Liverpool.—l6th December, 1881.—(A communication 
from N. Merrill, New York.) 6d. 

The invention consists in combining with the action 
of a tricycle or bicycle, or the shaft of a motor, two 
pedal cranks disposed at an angle with each other of 
about 120 degrees, and a shorter double crank or a pair of 


cranks formed to project from the axle or shaft at an 
angle with the cranks of about 120 degrees, the 


short double crank being coupled by pitmans or con- 

necting rods with vibrating levers carrying a seat or 

support for the person operating the machine. 

5515. Traps ror Sewers anv Drains, J. D. Taylor, 
Halifax.—l6th December, 1881.—(A communication 
from W. D. Taylor, Philadelphia, U.S.)—(Not pro- 
ceeded with.) 2d. 

The object is the construction and the employment 
of mercury in such manner as to entirely prevent the 
passage of noxious gases from sewers into rooms or 
streets. 

5516. AppaRatus FOR THE USE OF POLICEMEN IN 
TakiInG a Prisoner, &c., F. Macpherson, Man- 
ia December, 1881.—(Not proceeded with.) 

2d. 

This relates to the employment of a ring, round the 
edges of which a bagis secured. The ring is thrust 
over the head and secured by springs, the bags serving 
to blindfold the prisoner. 

5519. Mecuanica Pens ror PERFORATING, WRITING, 
Drawina, &c , J. H. Johnson, London. - 16th Decem- 
ber, 1881.—(A communication from 1. Henestrosa, 
Paris.) 8d. 

This relates to pens provided with a reciprocating 
pricker or device for producing perforations, inden- 
tations, or marks, and to apparatus for supporting and 
operating the same. 

5520. Locks or Fire-arms, EB. Bled and EB. Richoux, 
and J. Warnant, Liege.—16th December, 1881. 
6d, 

This relates to the general construction of the locks 
of fire-arms, but specially to revolvers. 

5521. Improvements 1n SECONDARY OR POLARISATION 
Batreriss, &., G. Groutand W. H. Jones, Hornsey, 
Middlesexr.—lith December, 1881. 4d. 

The inventors take flour or other {vegetable or 
carbonaceous substances reduced te a powder, and 
intimately mix it with the oxide or a salt of lead or 
other metal, and add a suflicient quantity of water, 
syrup, or other liquid to make it into a plastic mass 
fit for moulding; the moulded material may then be 
dried or not before being placed in a closed vessel sur- 
rounded with powdered carbon or other substance 
capable of preventing direct contact with the 
atmosphere. It is then exposed toa gentle red heat 
for a sufficient time to carbonise the organic matter 
with which the oxide is combined, and reduce the 
oxide to the metallic state within the pores of the 
carbon. Rods of lead may be inserted before car- 
bonising for affixing the terminals to. A Second por- 
tion of the invention consists in taking a combination 
of lead in sheet or other form, and heaping or piling 
round it lead mechanically reduced to a dusty or 
granular state. 

5522. Osrarnine VitRiriABLE MonocHROMEOR Poty- 
CHROME Protoorapns, H. A, Bonneville, 

—17th December, 1881.—{A communication from M. 
G. Paris.)—( Not proceeded with.) 2d. 

This relates to the compositions for preparing the 
paper. 

5523. SeparRaTinc AMMONIA FROM FURNACE 
AND OTHER Gases, &c., G. Chapman, Glasgow.—l7th 
December, 1881. 6d. 

The object is to utilise the ammonia existing in 
blast furnace and other gases or vapours, by separating 
it by simple apparatus, and it consists in causing the 
gases to pass through a chamber containing perforated 
diaphragms, discs, or screens, kept constantly wetted 
with a solution of sulphuric or other suitable acid. 
5526. Prastic ComposiTions FOR FIRE-RESISTING 

Purposes, 7. Fletcher, Warrington.—lith Decem- 
ber, 1881.—{ Not proceeded with.) 2d. 

This consists preferably of a mixture of a solution 
of the silicate of soda of commerce or silicate of po 
with ordinary fireclay, ganister, or other fire-resisting 
material. 

552'7. Cocks or Vatves, J. C. Millard, London.—17th 
December, 1881.—{Not proceeded with.) 2d. 

This relates to a means of preventing waste of water 
supplied to cisterns, and also to prevent the cloggin, 
of the cock or valve by the passage of any olid 
mate 
5528. Gas Grose GaLieries, J. Challender, Man- 

chester.—lith December, 1881.—(Not proceeded with.) 
9, 


2d. 

This relates to galleries which are intended to be 
adjustable without the use of screws. 

5529. Raisinc SunKEN Vessets, R. Hodgson, London. 
—l7th December, 1881.—(Not proceeded with.) 2d. 

This relates to the construction of the air chambers 
or pontoons, by which the raising of the sunken vessel 
is to be effected. 

5530. Srern-posts, &c., or SCREW-PROPELLER STEAM 
Vessets, B. Hayes, Stony St: atford.—lith December, 
1881. 6d. 

This consists in a stern-post perforated with 
peculiarly-formed and arranged apertures, slots, or 
passages for the entrance and exit of the water, which 
apertures are connected by a circulating pipe or pipes 
= the pane or other apparatus or portion of 
the vessel. 


5581. Fryers ror Spinninc Fipres, & IJngham, 
Luddenden.—lith December, 1881. 6d. 


1. 

This consists of a wharve having enlarged disc or 
head, to which the arms or legs of the flyer are attached, 
the upper ends of the said arms or legs being coupled 
or connected by means of a jointed or hinged piece 
attached to one =| and extending to and ever the top 
of the spindle, and harped or} catching upon the en 
of the other leg. 

5533. Drawinc WaTER FROM A Roap To A GuTTFR, 
J. C. Bothams, Fisherton, Anger, Wilts.—l7th 
December, 1881.—{ Provisional protection not allowed.) 
2d. 


This relates to the employment of an implement or 
apparatus to form in the mud, or the surface of the 
road, cross ruts, or channels, across the direction of 
the road towards the gutter. 

5584. Gas Locomotor ror Carriaces, &., W. H. 
Beck, London. —17th December, 1881. - (A communica- 
tion from J. M. A. Montclar, Paris.)—(Not 


with.) 4d. 
This relates to the application of motor engin 
and special arrang t bi £ therewith, to all 
kinds of vehicles for the purpose of substituting such 
engines for horses or other cattle, and for steam and 
compressed air engines hitherto used for the locomo- 
tion of carriages, &c. 
5536. Dynamo-eLectric Macuines, J. EB. H. Gordon. 
—l7th December, 1881. 6d. 

This refers to improvements upon the machine 

described in specification No. 78, 1881. In the former 


(5536) 


machine inductive action interfered with economical 
working. In it the number of armature and magnet 
coils was equal, in the new machine thearmature coils 


are double in number as regards the magnet coils. 
The fixed coils may be made wedge-shaped to get more 
wire on the hine and ise space, Fig. 1 


shows a plan, and Fig. 2 an elevation, of the machine, 
which has one wheel of magnets. The sole plate is 
18ft. 4in. by 7in. The wheel is built of boiler plate, 
though steel may be used. There are thirty-two 
magnets in the wheel. Each magnet consists of a 
cylindrical iron core of two bobbins of brass, &c., 
containing wire and two pole pieces. The core passes 
through a disc and wrought iron ring, and projects 
equally on either side. The bobbins are slipped on 
and fixed by the pole pepe The number of forced 
coils is sixty-four, fixed to each ring, so that the sixty- 
four poles facing the magnet wheel are acted on by 
the thirty-two magnet poles facing them. 


5535. Macnuinery For Srinnino Fisres, C. Morley 
and H. Jagger, Halifax.—17th December, 1881.— 
(Not proceeded with.) 2d. 

The machines are so constructed that when stopping 
the machine the action of the drawing rollers is sus- 
pended a little time before the spindle ceases to rotate, 
so that the latter will sufficiently ‘twist ” the length 
of yarn between the flyer and the drawing rollers, 
and this sufficiently twisted portion of yarn will resist 
the strain on restarting the machine, and breakages 
are avoided, and the snarls usually made or resultin; 
from the stoppage of the machinery are drawn eu 
again and wound on the bobbin. 


5587. Breecu-toapinc Guns, &c., J. Nordenfelt, 
London. - 17th December, 1881. 6d. 

This relates, First, to the method of securing the 
breech ; Secondly, to the means of preventing prema- 
ture firing; Thirdly, to the means of operating the 
breech-block and firing mechanism ; Fourthly, to the 
method of connecting the projectile and powder 4 
Fifthly, to the construction of dummy or ice 
ammunition. 

5538. Fire-arms, &c., T. Nordenfelt, 
London.—17th December, 1881. 8d. 

The chief objects of the improvements in breech- 
loading fire-arms, and more especially in single-barrel 
guns are to make the mechanism specially strong to 
make it safer, so that the gun cannot be discharged 
before the breech is closed, either by accidentally 
touching the trigger or by the breakage of any part of 
the firing needle, and also to increase the rapidity of 
fire by supplying cartridges for the mechanism out of 
a self-acting magazine. 

5589. Breecu-Ltoapine Fire-arms, &c., Norden- 
Selt, London.—1lith December, 1881. 6d. 

The object of this invention is to make a strong 
mechanism and carriage for a quick-firing gun. 
5540. Stipe Roves, '&c., J. H. Thomson, Shoebury- 

ness.—lith December, 1881. 2d. 

One scale of the slide rule is so divided that the dis- 
tances from a fixed point are proportional to the 
logarithm of the number marked on the scale. The 
other scale, which moves in contact with this, is a 
logarithmic scale, divided similarly to an ordinary 
slide rule. 

5541. Tir Vans or Wacons, W. Bowen, Southwark,.— 
17th December, 1881. 6d. 

This relates to the tipping van or wagon, in which 
the body tips or works on hinges fixed directly 
beneath to its underside, and to a main or bed frame. 


5542. An Improvep Gatvanic Batrery, W. R. Lake, 
London.—l7th December, 1881.—(A communication 
from La Societe Universelle d’ Blectricité Tommasi, 
Paris.) 6d. 

s ists in impro ts on the Daniell cell as 
follow :—The zinc and copper are in form of wires 
from five to seven millimetres in diameter, twisted 
spirally, or arranged in parallel lines joined by curves. 

One end of each of these wires protrudes for use as a 

terminal. The porous cell is replaced by a sheet of 

parchment or dialised paper arranged horizontally, 
and the edges of which are plaited or folded and rise 
above the level of the liquid. The arrangement of the 
cell is, first, sulphate of copper crystals, then copper 

wire, then parchment paper, in the interior of w 

is arranged a circular piece of cord, on which is placed 

the zinc coil. The vessel is then filled with dilute 

sulphuric acid. 


5544. Treatinc ALKALINE Lime Mvp, J. Simpson 
Liverpool, and EB. W. Parnell, Widnes.—19th Decem* 
ber, 1881. 6d, 

Steam is caused to pass down through alkaline lime 
mud, so as to consolidate the said mud and remove 
the alkali and moisture. The lime mud during treat- 
ment rests on a filter bed, and the steam is 
therethrough at a pressure suitable to the thickness of 
the mass under treatment. The temperature may be 
raised by superheating. 


5545. Larno’s Overneap Sewinc Macuine, J. 
Graham, Dundee.—19th December, 1881.—(Not pro- 
ceeded with.) 2d. 

This relates to details connected with the part of 
such machines which is known as the thread barrel. 
5546. Sorrentnc Harp Yarn, &c., L. A. Groth, 

London.—19th December, 1881.—(A communication 
Srom J. Balster, Chemnitz.—( Not proceeded with.) 2d. 

The object is to effect the softening of the yarn in a 

uicker, safer, and more regular manner than hereto- 

ore. 

5547. Corrine tue Leaves or Stitcuep Books, L. 
A. Groth, London.—19th December, 1881.—(A com- 
munication from R. Siderstrom, Sweden.—(Not pro- 
ceeded with.) 

Two posts or standards are connected together by a 
guide and base plate. On the guide is mounted a 
movable slide, to which is fixed a cutting instrument, 
consisting of a round sharp-edged knife or plate. 
5548. Vacuum Pumps, L. A. Groth, London.—19th 

December, 1881.—(A communication from H, Goebel 
and J. W. Kulenkamp, New York.) 6d. 

This relates to the combination of a Geissler vacuum 
pump, having a discharge valve at the eon t and 
an evacuating tube connected thereto below the valve, 
with an oscillating supporting frame and a vertically 
movable mercury reservoir, 

5549. Turowine Dice, A. G. Labottiere, London.—19th 
December, 1881.—(Not proceeded with.) 2d. 

This relates to dice boxes in which the dice are 
thrown upwards by means of a spring. 

5550. Opomerers anp Reoisters, W. P. Thompson, 
London.—19th December, 1881.—(A communication 
Srom P. B. McDonnell, Chicago.) 6d. 

This relates to the general construction of odometers 
or ta for g the number of revolutions or 
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5558. Packine ror Steam Enoines, J. H. Chapman, 
Forest-gate, and R. H. Harper, London.—19th Decem- 
ber, 1881. 4d. 

This consists in the forming of tubular or hollow 
packing with holes, perforations, or apertures in the 
same. 


5554. Fasreninc, RELEASING, AND PREVENTING THE 
Ratriine or Winpow Sasues, B. C. Cross, Dews- 
bury.—19th December, 1881. 

The inventor claims the combination of a plate fixed 
to the window frame, and carrying a spring or hin 
plate having a knob or projection, a sliding bar 
working in guides, and regulating the position of the 
knob or projection, springs or a weight drawing up 
the sliding bar, and the holes in the edge of the window 


sash. 

5555. Fittina Vessets wirn Liquips, Rouse, 
Manchester.—19th D ber, 1881.—(Not proceeded 
with.) 2d. 


This relates to an apparatus for filling vessels 
with liquids in such a manner as to provide an auto- 
matic stopping of the flow of such liquids when the 
vessel has me filled. 

5556. Tramways, 8. Cunningham, C. A. F. 
Vinkeles-Houssart, and W. May, London. ~19th 

er, 1881. 6d. 

This relates to constructing tramrails in two parts 
the one consisting of the head and vertical rib, and 
the other formed of a tee iron inverted, the vertical 
ribs of the two parts abutting edge to edge. 

5557. Curqvgs, &c., A. W. P. Reddie, London.—19th 
December, 1881.—{A communication from M. F. 
Berry, Brooklyn. — (Provisional protection not 
allowed.) 2d. 

relates to means of preventing the fraudulent 
alteration of cheques. 

56558. Crank Suarts, J. Dickinson, Sunderland,—19th 
December, 1881, 4d. 

The invention consists in the construction of crank 
shafts with each crank pin D cast in one piece with its 
crank arms C and with a recess made in the outer side 


[S558] 
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of each arm for disc enlarg ts or coupli B at 

the ends of the lengths of shaft to enter and fit into, 

such disc enlargements or couplings being secured by 
bolts to the crank arms. 

5559. Renperinc Fasrics AND OTHER MATERIAL? 
Water Repevvent, &c., C. B. Warner, London.— 
19th December, 1881.—( Partly a communication from 
L. P. Britt, New York.)—(Void.) 4d. 

This tes to the chemical treatment of the 


materials. 


56560. Propuction oF Yeast FoR Purposes, 
B. A. Brock, Stratford.—19th December, 1881.—(Not 
proceeded with.) 2d. 

This relates to the process and apparatus for produc- 
ing yeast. 

5661. Apparatus For [NCREASING THE HEATING EFFrct 
or Steam BorLeR anD OTHER Furnaces, &c., 
Fair, San Francisco.—19th December, 1881. 

This relates to steam boiler furnaces or other 
furnaces where superheated steam may be intro- 
duced to the frame or most intense heat of the furnace 
and decomposed, thus liberating the hydrogen and 
allowing it to come in contact with the waste carbon 
contained in the smoke as the result of imperfect 
combustion. The combustion is further ted 


6572. ApsustasLe Supports ror Looxine 


LassEs, &c., BE. A. Brydges, Berlin.—20th Decem- 
ber, 1881.—(A communication from N. Wiederer, 
Bavaria.)—(Not proceeded with. 


said article. 


565'73. Improvements IN AND RELATING TO TELE- 
PHONES AND W. Lake, London.— 
—20th December, 1881.—{A communication from J. 
H. Rogers, Washington, U.S.) 8d. 

The object of this invention is to enable messages 
to be sent secretly, and consists in the employment of 
two or more circuits, so that anyone tapping one 
circuit would only obtain confused and unintelligible 
signals. The inventor causes the message to pass 
through the two circuits alternately in rapid succes- 
sion, The current conveying the signals is thrown 
first into one and then into the other circuit in 
regular alternation, by means of a circuit-breaker ; so 
that anyone tapping the one circuit would only obtain 
confused signals. e inventor also describes appa- 
ratus for the transmission and reception of signals on 
this plan. 


5574. Manuracture or Fue, Biocks From Svack, 
&c., J. Imray, London.—20th December, 1881.—(A 
communication from G. 8. Page, Stanley, U.S.)— 
(Not proceeded with) 2d. 

The invention ists in the facture of fuel 
from the waste slack or culm of bituminous or semi- 
bituminous or other coking coal by coking the same at 
the mines, then crushing or grinding and mixing it 
with about equal proportions of raw coal dust or culm 
of any kind of coal, with the addition of enough pitch 
to cause the mass to adhere and be formed into con- 
venient-sized bricks or blocks. 


55'75. Tramway Locomotives, &., J. Quick and J. 
Quick, jun.—20th December, 1881. 8d. 

This consists essentially in the combination in a 
locomotive engine, of a gas reservoir, gas engine, and 
frictional clutching arrangements, through which to 
drive the wheels, such combination admitting of the 
gas engine being maintained ata tant or nearly 
constant speed, whether the locomotive be running or 
at rest or starting or stopping. 


5576. Heaps anp GraTincs For Arr INLETS, &c., OF 
Sor Pires anp Drains, H. 8. Cregeen, Bromley.— 
20th December, 1881. 4d. 

This relates to the form of the heads and gratings 
for air inlets and for outlets used for the aération and 
ventilation of soil pipes and drains. 


5581. Szwinc Macuines, N. Wilson, London.—20th 
December, 1881.—(Not proceeded with.) 2d. 

This relates to improvements gre chiefly to 
the class of sewing machines used in making the 
ordinary hand or running stitch, and which machines 
are also capable of — used for gathering purposes 
for making gathered or fulled trimmings. 


6582. Tippinc Wacons or Trucks, H. Grafton, 
London,—21st December, 1881. 6d. 

The object is to enable the truck to be tipped at 
either side (or end, as the case may be) and to give to 
the truck body a movement of translation bodily in 
the direction in which it is to be tipped, as am | as 
an oscillating or tipping movement, whereby to 
enable it to discharge its load quite clear of the rails 
to a distance greater than is possible with an ordinary 
pivotted truck of the same height and form of body. 


5588. Propuction, TRANSMISSION, AND DISTRIBUTION 
or NaTuRAL Forces By COMPRESSED AIR, W. &. 
Gedge, London.—21st December, 1831.—(A_ communi- 
cation from E. 1. Champin, Lyons.— (Provisional 
protection not allowed.) 2d. 

The object is the distant transmission and 

distribution of natural forces, such as waterfalls, &c. 


5585. Apparatus FOR REGULATING THE TRANSMISSION 
o¥ Motive Power, H. J. Haddan, Kensington.—21st 
December, 1881.— (A communication from B. Roussille, 
Saverdun, France.) 5 

The object is to regulate the transmission of power 
hines, and it sists chiefly of an escapement 
wheel and pawl made to gear into the said wheel by 

a spring, when the latter is not set out of action by 

an excess of force. 


5587. ConstRuCTION AND MANUFACTURE OF BARBED 
Fence Wire, &. G. Brewer, London.—21st December, 
1881.—(7. H. Dodge and C. G. Washburn, Worcester, 
U.S) 6d. 

This relates to the process of manufacturing four- 
pointed barbed wire. 

5588. Apparatus FOR TRANSMITTING AND INCREASING 
THE Power oF Motors, &. G. Brewer, London.— 
2ist December, 1881.—(A communication from G. 
Grange, Paris.}—( Not ded with.) 2d. 

This relates to gearing for transmitting power from 
one shaft to another. 

5501. Crariryine Liquips, C. N. Roeckner, Newcastle- 
on-Tyne.—21st December, 1881. 6d. 
re 


by the heated air from air tubes being thrown in at 

the same point, thereby rendering the combustion 

complete, and utilising the product of the same to a 

far greater degree than by any of the methods hereto- 

fore known. 

5562. Macuines ror SepaRATING, CLEANING, AND 
DECORTICATING GRAIN OR SEED, W. Burley and J. 
H. Morgan, Kent.—19th December, 1881. 4 

This relates to a machine in which a series of blades 
or vanes mounted adjustably or otherwise upon a 
shaft or column within a cylinder or casing are so 
arranged and —_ that by their rotation they 
effect the decortication of the grain or seed. 

5564 Revorvine Fire-arms, W. Stringfellow, Esser. 
—20th December, 1881. 6d. 

This consists essentially in the combination of a 
horizontally revolving disc containing the radial 
chambers for the cartridges, and mounted on a sliding 
frame with the firing, revolving, locking, and releasing 
actions. 

5565. Curtinc Dowy, SHAVING, AND 
Finisuine Sratskins, &c, 7. H. Potter and G. 
Rice.—20th December, 1881.—{Not proceeded with.) 


This relates to the employment of a cylinder which 
is covered with emery, emery cloth, powdered glass, or 
— leather, or cloth commonly known as carding 
cloth, 

5567. Manuracture or Exastic Metat Banps To 
BE Usep as Bracevets, &c., B. W. Fase, London. 
—20th December, 1881. 6d. 

This relates to the manufacture of elastic metal 
bands from hammered strips of metal. 

5568. Locomotive OTHER STEAM J. 
Dickson, jun., Liverpool.—20th December, 1881.—(Not 
proceeded with.) 2d. 

A valve is inserted in the exhaust steam pipe for 
the pu of splitting up the steam passing to the 
nozzle of the blast pipe, and directing the whole or a 
portion of the exhaust steam into a branch pipe out of 

he exhaust steam pipe leading to a hollow superheat- 

ing pan under the fire-box. This pan consists of a 

box with metal sides and bottom, and the top is pre- 

J of fire-clay or other material which will 

resist intense heat. On the top is placed the fire. 

5571. Fioor Coverinos, A. M. Clark, London.—20th 
December, 1881.—(A communication from C. T. and 
V. B. Mever, Jersey City, U.S.) 6d. 

The invention consists in a floor covering made of a 
fabric covered with a coating of a mixture of ground 
leather or analogous fibre with mineral fibre, and a 
binding material such as hard varnish. It further 
consists in a floor covering made of a fabric covered 
with a coating or mixture of ground wood or other 
vegetable fibre, either plain or dyed, with mineral 
fibre and a binding material, such as a copal or other 


gradually forcing liquids (such as 
sewage, mill refuse, or any liquid requiring clarifica- 
tion in large quantities) upward in a vessel of large 
area to such heights that sufficient time is allowed for 
the sediments to fall down before the liquids are dis- 
charged. 

5502. Enp.ess or Banp Saws, J. H. Johnson, London. 
—2lst December, 1881.—(A communication from H. 
Tuyssuzian, Paris.) 6d. 

This consists in cutting a band or endless saw and 
hooking or joining together the two ends in such a 
manner as to restore it to the form of an endless saw. 
5598. Improvements In DyNAMO-ELECTRIC MACHINES, 

L. &. Powell, Notting-hill, Middlesex.—21st Decem- 
ber, 1881.—(A communication from J. M. A. Gérard- 
Lescuyer, Paris.) 6d. 

This dynamo machine is constructed with a movable 
inductor formed by a wheel of brass or gun-metal 
keyed on ashaft. Straight electro-magnetsare arranged 
on the circumference of this wheel so as to present 


($593) 


alternate poles on each side of it. These are connected 
with a commutator. The induced part is fixed, and 
consists of two series of oval or elliptical coils 
attached to two annular iron frames placed on each 
side of the inductor. The wire of these coils is weund 
as shown in the figure. 

5595. Improvements 1n Execrric Cais ror TELE- 
PHONES AND ANALOGOUS PuRPosEs, A. W. Lake, 
Addison-gardens North, London.—2lst December, 
1881.—{A communication from W. C. Lockwood, 
Brooklyn, New York.) 6d. 

The inventor employs the power of a weight or 


spring to ring the gong. The power of the weight is 


kept ready for use immediately the electrical condi- 
tion of the line is disturbed. The mechanism for 
operating the call insures that the weight shall be 
kept constantly wound up. The call is effected by 
what may be termed “overwinding” the =— 
The same signal is produced at both ends of the line 
by the overwinding at either end. The apparatus is 
80 arranged in connection with an electro-magnet and 
poset that the winding of the apparatus by 
changing the circuit from one condition to another 
makes the call, and the running down of the appa- 
ratus by changing the circuit again to its previous 
condition discontinues the call. 

5507. Catornic Enoine, A. M. Clark, London.—2\st 
December, 1881.—(A communication from J. Schwei- 
zer, Switzerland.)—(Not proceeded with.) 2d. 

The engine is based on the employment of a partial 
vacuum produced 7 the expansion of air at atmo- 
pheric pressure, by the heat of a flame, jet of steam, 
or other fluid, or by a current of hot air, and its sub- 
sequent cooling in a closed chamber. 

5598. Puorocrarnic Cameras, W. Lawley, London, 
and H. S. Starnes, New Thornton Heath.—2\st 
December, 1881.—(Not proceeded with.) 2d. 

This relates to improvements in cameras for 
instantaneous photography, and particularly those 
used for landscape and other outside work, and it has 
for its object to dispense with the use of separate 
focussing and dark slides, to provide closed receptacles 
within the camera for the sensitised plates both before 
and after exposure, and to enable the plates to be 
readily taken in succession from the one receptacle 
placed in position for exposure and returned to the 
other receptacle after exposure without the removal 
from the camera or risk of exposure to light. 

5599. Insutator Conpuctor, W. Smith.—2lst Decem- 
ber, 1881. 2d. 

Instead of gutta-percha a mixture of gutta-percha 
and zinc white is used. 

5603. Furnaces, &c., YOR THE CONSUMPTION OF 
Smoke, 0. Trossin, London.—22nd December, 1881. 
—(Not proceeded with.) 2d. 

The coals are shot into a recipient connected with 
the grate. Out of this recipient the coal is carried by 
means of an elevator, &c., into a hot chamber, where 
it is fully freed from gas. The clean coke so produced 
is now cast into an ordinary grate by means of the 
same mechanism, and here it is fully consumed. 
5604. Improvements GALvaNic BATTERIES FOR 

Evecrric Licutine, &., B. Burr, Waltham- 
stow, and W. T. Scott, Stratford, both in Essex.— 
22nd December, 1881. 6d. 

This invention relates to improvements in batteries, 
whereby they are rendered convenient, efficient, and 
portable. The battery consists of zinc and carbon 
plates arranged in wooden cells lined with waterproof 
cement. The space in the cells surrounding the 
plates is filled with asbestos fibre or like material, and 

is saturated with a mixture of bichromate of 
potash, phosphoric acid, and sometimes a small quan- 
tity of nitric acid. 

5605. Amputance Stretcuers, &c., A. K. Irvine, 
Glasgow.—22nd December, 1881.—(Not proceeded 


with. 

This relates to the general construction of ambulance 
stretchers or litters, &c. 

5606. Canpies, H. J. Haddan, Ken- 
sington.— 22nd er, 1881.—(A communication 
Srom R. F. W. Loper and C. McKeone, Philadelphia.) 
—(Not proceeded with.) 2d. 

This relates partly to an illuminating candle which 
is com: of a broad flat wick or core, surrounded 
by an inflammable substance, or a compound of such 
substance, presenting, when taken in cross section, a 
flattened or elliptical contour. 

5607. Lock ror Doc Cotars, &c., C. Zender, Berlin. 
—22nd December, 1881.—(Not proceeded with.) 2d. 

The lock is so constructed that by one pull at a 
string it is opened, and the collar falls from the neck 
of the dog, who is instantly free to follow the game. 
5608. Manvuracture or Boxes or Cases FOR Con- 

TAINING JEWELLERY, &c., W. R. Lake, London.— 
22nd December, 1881.—(A communication from J. 
M. Douarin.) 

This relates to improvements in the construction of 
the outer frame or casing and the inner portion or 
cushion. 

5609. Preventinc RapiaTion oF Heat FROM STEAM 
Boiters, &c., C. Napier and J. Paterson, Aberdeen. 

—22nd December, 1881.—({Not proceeded with.) 2d. 

This consists essentially in forming over the boiler, 
or surrounding it with a hot air space or chamber to 
retain air heated by radiation from the boiler, and 
from hot flues connected with the furnace, or with hot 
flues therefrom. 
5610. Manvuractvre or Biscuits, F. Boucher, Plaistow. 

—22nd December, 1881.—(Not proceeded with.) 2d. 

This relates to the employment of mineral waters. 
5612. Revotvinc Buoy, F. M. Duncan, Glasgow.— 

22nd December, 1381.—(Not proceeded with.) 2d. 

Upon a spindle is mounted, with capability of 
revolving, a floating buoy having fins, blades, or screw 
attached to its sides which are acted upon by the 
stream or tide to rotate such buoy, or a wheel 
similar to a paddle-wheel may be employed. As the 
buoy revolves it communicates motion to a hammer, 
tongue, or other instrument which will at intervals 
sound a bell or gong. 

5614. Bortnc Rocks, J. T. Jones and J. H. Wild, 
Leeds.—22nd December, 1881. 8d. 

This consists in mounting the boring rod upon an 
adjustable travelling frame so that the holes may be 
bored at regular intervals, and it also relates to an 
improved arrangement of parts for driving and lubri- 
cating the boring rod. 

5615. ImproveMENTS IN THE CONSTRUCTION OF CABLES 
OR COLLECIIONS OF METALLIC CONDUCTORS FOR 
TELEPHONIC AND TELEGRAPHIC COMMUNICATION, 
J. N. Culbertson, M.D., Antwerp, and J. W. 
Brown, Upper Kennington-lane, London. — 22nd 
December, 1881. 6d. 

This relates to improvements on patent No. 1679, 
1881, taken out by the same inventors. Pipes of con- 
venient lengths are rs with perforated insulat- 
ing discs at each end. The wires are threaded through 
these discs and strained tight. The pipes are joined 
together and the joints closed. For above ground 
work, the inventors employ troughs open on the 
under side, so as to form a roof to protect the wires. 
5616. Propuction or REFinep SuGaR IN Sxass, &c., 

J. H. Johnson, London.—22nd December, 1881.—(A 
communication from M. Weinrich, Vienna.) 6d. 

This relates to the production of refined sugar in 
the shape of slabs or plates, bars or sticks, or other 
similar forms with facility and economy, and in large 
quantities, and it has for its object enabling the 
refiners, by employing the same claying rooms as 
heretofore, to produce sugar of excellent quality, and 
capable of being readily reduced to the form of cubes 
without incurring any greater expense for labour 
than is required in the manufacture of ordinary loaf 


sugar. 
5617. Propvuction or CYANIDES OF THE METALS OF 
THE ALKALIES AND ALKALINE Eartus, J. H. John- 


forated strip of paper or music sheet and a flexible 
wind chest or air compression pump with an ordinary 
harmonica or similar instrument, whereby the latter 
is made to execute tunes automatically. 


5625. Mecuanicat_y Cootino AIR FOR PRESERVA- 
TIVE Purposgs, &c., J. J. Coleman, Glasgow.—23rd 
December, 1881. a 

The inventor claims the combination of apparatus 
for mechanically cooling air, in which a motor cylin- 
der operating with combustible gas or vapour, and 
the parts appertaining to such cylinder, are fixed to 
or carried on the same bed frame as cylinders for the 
compression and re-expansion of the air. 

5627. Improvements Evecrric CaLu H 

n, ington, Middlesex.—23rd. Decemd 
1881.—(A communication from G. W. Foster and F 
B. Wilson, Paris.)\—(Not proceeded with.) 2d. 

This consists of clockwork provided with an escape- 
ment in combination with a double helix furnished 
with a metallic rod having an armature on one end 
which is placed directly in front of the helix. The 
movement of the armature consequent on a break in 
the current releases the escapement and causes a 
hammer connected with the clockwork to strike a 
gong. 

5628. Kwittinc Macuines, L. A. Groth, London.— 
23rd December, 1881.—(A communication from G. T. 
Grosser, Burgstadt, Germany.) 10d. 

This relates to the application of pattern apparatus 
to knitting machines. 

5631. Seconpary Barrerigs, J. S. Sellon.—23rd De- 
cember, 1881. 2d. 

The frame upon which the active — is put is of 
material not readily subjected to influence of 
oxidation. 

5634. Maxise Suear Srezex, &c., H. Eadon and C. 
Yeomans, Sh —23rd December, 1881.—(Not 
proceeded with.) 2d. 

This relates to the construction of the furnace. 
5685. Lamps ror VeLocipepes, &&., F. 8. Kendrick, 

Balsall Heath.—23rd December, 1881.—(Not pro- 
ceeded with.) 2d. 

This relates to improvements in lamps, so con- 
structed that they can pass the spokes of the whee 
and be adjusted with security to the axis. Instead of 
using oil and wick, phosphorescent salts are employed. 
5636. Keyirss Watcues, &c., C. H. Errington, Coven- 

ouble-action spring, when pressed C) 

works a ratchet anol on the pillar plate, a second 

spring locks the ratchet, a third spring has a cam on 

its side and is operated on by every other tooth of the 
ratchet, causing the end of the said spring to advance 
and recede from the balance staff. 

5637. AutromaTicaLLy CONTROLLING THE ACTION OF 
Marine Enornes, R. J. Smith, nd.— 23rd 
December, 1881. 6d. 

This relates to for automatically con- 
trolling the action o' 


valve by rods from an atmospheric cylinder acted upon 

from the condenser, the cylinder valve being operated 

by a pendulum while maintaining its vertical position 

during the varying motions of a vessel. 

5640. Lerrerpress Printinc Macuines, A. Godfrey, 
Clapton.—23rd Decenber, 1881. 10d. 

This relates, First, to the means em ao for pro- 
pelling the travelling bed supporting the lithographic 
stone ur type from which the printed impressions are 
taken; Secondly, to appa or t ically 
removing the sheets of paper; Thirdly, to the method 
of inking the type; Fourthly, to the method of damp- 
ing the stone. 


6d. 
The inventor claims, First, the combination of 
cylinder A provided with inlet passages J and K and 
outlet passages F, with pistons B and projections 
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provided with inlet passages H H!; Secondly, the 
combinations with cylinder A, piston B, and — 
tions M, of abutments C operated by cranks 8, con- 
necting-rods P and double cams D. 


5642. Rerricrrators, G. C. Roberts, New York.— 
23rd December, 1881. 6d. 

The object is to maintain a constant circulation of 
the whole of the air in the chamber to bring the cir- 
culating current of air into contact with the ice, but 
with the lower portions only, so as to prevent waste 
by the melting water trickling over the subjacent 
portions, and to utilise the cooling power of the ice 
water as completely as possible. 

5648. Worxrine Raitway SicNats, A. Gough, Buck 
ingham.—25th December, 1881.—(Not proceeded 
with.) 2d. 

This consists mainly in obtaining the movement 
necessary for working the signals by the extension 
produced by the flattening of a curved or bow spring 
placed in such position as to be acted on by a roller 
upon one of the carriages of a train, the same motion 
being applied by means of levers and connections to 
raise or set one signal upon the passage of the train, 
and at the same time to lower another signal a given 
distance in rear of the train which was previously 
raised in the same way. 


son, London.—22nd December, 1881.—(A 
tion from V. Alder, Vienna.) 4d. 

This consists partly in the conversion of the car- 
bonates, oxides, hydrates, ss or sulphides of 
the metals of the alkalies and al 
cyanides or cyanurets by the employment of nitrogen 
gas of the air, in combination with carbonising gases 
(oxide of carbon, carburetted hydrogen, and the like) 
in closed apparatus, with or without the use of suit- 
able carbonising metals, or of caustic, or of carbonate 
of lime, or of a mixture of same. 

5622. Automatic Harmonica, W. P. Thompson, 
Liverpool.—22nd December, 1881.—(A icati 


5645. Spixnixo Corton, &&., J. Walker, Hyde.—24th 
D ber, 1881. 6d 


The object is to support the top clearing rollers so as 
to prevent them from rolling off the front rollers, and 
ers. 


5646. MecuanicaL MusicaL Instruments, W. P. 
Thompson, Liverpool.—24th December, 1881.—(A 
communication from M. Harris, New York.) 6d. 

This relates to wind instruments which are manually 
operated upon or are mechanically played or con- 
trolled by means of one or more strips or sheets 
of paper = other suitable material perforated to 

t the diff 


from M. Harris, New York.) 6d. 
The invention consists in the combination of a per- 


P notes or sounds it is desired to 
produce, and caused to automatically pass over air 
ducts, and thereby contrel the action of the valves 


such a manner that the looking-glass, photograph 
frame, or other article is held in any desired position, 
and so that the same acts likewise as handle to the 
| 
| | 
} | 5641. Rorary Enornes, B. J. B. Mills, London.—28rd 
December, 1881.—(A communication from P. 
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which determine the admission of air to the reeds or 

pipes of the instrument, whereby said reeds or pipes 

are made to produce musical sounds. 

5648 or Cut WirE Wrovcnt 
Nats, J. and J. Grimshaw, Leeds.—24th December, 
1881. 8d. 

This relates to the general arrangement, construc- 
tion, and application of the various parts forming the 
machine for cutting and heading wire nails, and the 
application of electricity to the same. 


5650. Manvracrvreor Atv, P. var? F. M. Spence, 
Manchester.—24th December, 1881. 4d. 

This consists in mixing cold saturated solutions of 
alum with stronger solutions of a higher temperature, 
and so preventing the tendency of such solutions to 
solidify without crystallisation, or if solidified, to 
change the solid into the crystalline form by said 
mixture with the cold solution. 

5651. Iwprovements ELectTRIc CURRENT METERS, 
St. George Lane-For, Westminster.—24th December, 
1881. 6d. 

This relates to improvements on the inventor's 
patent No. 4626, dated 14th November, 1878, in which 
the position or motion of an armature due to the 
amount of current passing through a corresponding 
electro-magnet controls the working of the clockwork 
of a counting apparatus. Fig. 1 isa plan, and Fig. 2 
a side elevation of the apparatus. The inventor 
employs a i motor to give a constant 
motion toa certain in the meter. C Care the 
magnets of the motor, G: a shaft oscillating about axis 
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E; D D are armatures. The magnets are put into 
action alternately by springs F F which make contact 
according to the position of shaft G. Screws H H 
limit the time during which the current passes across 
the contact pieces. A pawl K oscillates with shaft 
GI, and engages in wheel L so as to move it through 
a definite « for every oscillation ofG. The motion 
of L is rater an to another shaft connected with the 
meter so as to make an annular velocity of this shaft 
vary with the position of the armature B!, the position 
of which is due to the amount of current passing 
through the electro-magnet A, whose coil forms part of 
the circuit or a shunted portion of the circuit of the 
conductor through which the current is passing that 
requires to be measured. 

5652. anp Recutatine Watcues, A. Burdess, 
Coventry.—24th December, 1881.—({Not proceeded 
with.) 2d. 

This relates to the construction of keyless mechan- 
ism for winding up and regulating the hands of 
watches. 

56538. Tricycres, &c., J. Harrington, Kensington.— 
24th December, 1881.—(Not proceeded with.) 2d. 
This relates to improvements in the driving gear. 
5657. Botarps on CapsTaNs FOR FisHinc VESSELS, 
J. and C. Eskriett, Grimsby.—24th 

December, 1881.—{Not proceeded with.) 2d. 

This consists of a revolving block or “revolving 
bolard” mounted, a “‘ towing samson” or'spindle, or 
stanchion and securing base plate. 

5658. Pickers ror Looms, FE. Hollingworth, Dob- 
cross.—24th December, 1881. 6d. 

In the drawing A is the body of the picker and B 
the hollow part for the insertion of india-rubber or 
other suitable material for striking the shuttle ; C and 


D are the picker spindles placed one above the other. 
and on which the picker slides as it is sent backwar 

and forward by the picking stick ; E is the horizontal 
pin or stud for receiving one end ‘of the leather pick- 
ing arm F and which is prevented from slipping off 
the end by the lock nuts G. 


5659. Gas Pressure Accumu.ators, F. H. F. Engel, 


Hamburg.—24th December, 1881.—(A communication 
W. Klinkerfues, Gottingen.—(Not proceeded 
with.) 2d. 


The object is the accumulation of power produced 
by a number of repeated and momentaneous risings 
of gas pressure of a circuit of gas, which power may 
be used for regulating and altering the flow of gas 
to the burners of lamps and for other purposes. 


5660. Improvements 1s Lamps, L. 
Powell, Notting Hill, London.—24th December, 1881. 
—(A communication from J. M. A. Gérard- -Lescuyer, 
Paris.) 

In this lamp the descent of the upper carbon is 
regulated by its being attached to a piston working in 
an air cylinder; as the carbon descends a partial 
vacuum is produced behind the piston, which retards 
its descent, the admission of air into the cylinder is 
controlled by® valve. The cylinder is situated in the 
centre of an electro-magnet in a shunt circuit. The 
carbons are separated by an armature of this magnet, 
and a brake worked by thesame magnet is provided to 
arrest the descent of the upper carbon. The weight 
of the lower carbon and rods is supported by two 
helical springs attached to the upper part of the lamp. 


5661. Improvements In Pipes on Conpuits For Con- 
TAUNING ELectRicaL CONDUCTORS OR WIREs, J. H. 
Johnson, Lincoln’s-inn-jields, Middlesexr.—24th De- 
cember, 1881.—(4 communication from C. Labye and 
L. de Locht-Labye, Paris.)—(Not proceeded with.) 4d. 

This relates to an improved method of arranging 

and inclosing conductors in a conduit or chamber 

constructed with a removable cover. 


5666. PRoPpe.LING OR ASSISTING IN THE PROPULSION 
oF SMALL Boats, A. Burdess, Coventry.—24th Decem- 
ber, 1881.—( Not proceeded with. ) 2d. 

This relates to an apparatus for propelling or assist- 
ing in the propulsion of small boats, and by the em- 
ployment of which the use of oars may be entirely 
dispensed with. 

5667. Improvements tN MEANS OR APPARATUS FOR 
THE COLLECTION AND DISTRIBUTION OF ELECTRIC 
Currents, S. A. Varley, Hatyield, Herts.—24th 
December, 1881. 6d. 

The object of this apparatus is to avoid sparking at 
the commutators of dynamo machines. The figures 
explain one form of the inventor's device. Fig. 2 
shows only half the apparatus, the other half being a 
duplicate of that shown. In Fig. 1 the two pinions 
B B! are mounted in shaft C, and have each a set of 
pins D or D!, each pin being’ insulated from the others 
and the cheeks, and being connected to one of the 
junctions of the coils of the armature. Pins D are set 

a distance equal to half their pitch in advance of pins 


(5667) 


Dl. Fig. 2 shows the contact wheels, which consti- 
tute the poles of the generator H. There are two 
contact wheels at each side of each pinion ; E are for 
brake springs which keep the teeth of the contact 
wheels steady. Thecontact wheels revolve on an axis 
carried in a frame F pivotted at G. The lower end of 
this frame is connected to that on the other side by 
insulated spring J, which tends to draw the contact 
wheels away from ‘the commutator, while their upper 
ends carry spring M, adjusted by screw K to force the 
contact wheels against the commutator. 

5680. Mippiixcs Puririers, C. D. Abel, London.— 
27th December, 1881.—(A ‘communication from C. 
Oberdorfer and C. Kénig, Vienna.) 

This consists in constructing middlings purifiers 
with a number of air inlets to the several compart- 
ments, such air inlets being made to increase in size 
towards the lower end of the machine, so as to admit 
air currents of increasing stren, 

5697. ArtirictaL Human P. 7. J. Voltmer, 
Birmingham.—28th December, 1881.—(A communica- 
tion from 0. Lahkrmann, Altona, Holstein.) 4d. 

This relates to the treatment of cows’ or other 
domesticated animals’ milk, so as to produce milk 
having the properties of human milk. 


5'706. Apparatus For LupricaTinc Bearinos, H. 
Reisert, Cologne.—29th December, 6d. 
This consists in constructing apparatus for convey- 
ing semi-liquid or viscous lubricants to ings, with 
a receptacle for the lubricant tapering in diameter 
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from the lower to the upper end, and containing a 
loaded piston or a cup! leather or otherwise expan- 
sible packing. is d in which the 
piston is ly downwards from time to time by 
screw action. 

5707. Manvuracrure oF Rotary or Rose 
C. D. Abel, London.—29th December, 1881.—(A com- 
munication from W. Lorenz, Carlsruhe.) 4 

This relates to the manufacture of rose cutters, pro- 
duced by pressing in dies. 

2. Rerricerators, P. M. Justice, London.—2nd Janu- 
ary, 1882.—(A from H. C. Goodell, 
Atchison, U.S.) 6d. 

This consists of a refrigerator or refrigerating room, 
having an ice box occupying the entire upper part, 
and suspended from the ceiling, in combination with 
aseries of drainage bars, whereby the water of con- 
densation and of the melting ice is 
12. Rartway CARRIAGE AXLE-BOXES, &e., W. Clark, 

London.—2nd January, 1882.—(A communication 
from C. E. oases New York, and A. G. Story, 
Little Falls, U.8.) 6d. 

The a consists, "First, in an improved con- 
struction of boxes ; Secondly, in devices for ensuring 
continuous lubrication ; and Thirdly, in an arrange- 
ment of packing devices that render the box tight, to 
exclude dust and prevent escape of oil. 


35. Brovenam J. Marston, Birmingham.— 
January, 1882. 

This relates to the eee ‘construction of the Han- 
som. One improvement in the 
of two folding doors, capable of opening 
and inw: 

44. CompounpD ror THE CuRE or NeuRALGIA, &c., H. 
F. Mills, Notting Hill.—4th January, 1882. 2d. 

Hops and cloves are boiled together in water and 

then strained, the liquid being mixed with 
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either internally or externally to cure neuralgia and 
other analogous complaints. 

804. Om Cap ry WHarRVE or SPINDLE FoR SPINNING 
AND DovuB.ino, 7. Watson, Paisley.—2lst January, 


1882. 4d. 
This relates to improvements on patent No. 5438, 
A.D. 1881, and consists in forming a cap in the inside 
atthe top end of the spindle wharve, | down- 
ward into a recess formed between the top end of the 
bolster and bush of an ordinary Rabeth spindle. The 
cap serves to receive the dash of oil, when running at 
high speeds, and to return it to the reservoir at the 
bottom of the bolster. 
nr, CoLOURING MATTERS FOR DYEING AND PRINTING, 
Dixon, Glasgow.—9th February, 1882.—(A 
Dr. C. Koenig, Germany.) 2d. 

This relates to improvements on patent No. 4531, 
A.D. 1881, and consists in the use of the neutral sul: 
phite of ammonia instead of the bisulphites of the 
alkalis for converting alizarine blue into a compound 
soluble in water. 

1938. Lire-preservinc Mattresses, A. A. Young, 
Boston, U.S.—22nd April, 1882.—(Complete.) 4d. 

This relates to life-preserving mattresses in which 

air-filled elastic tubes are employed to buoy the same. 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette 


260,110. ArmaTuRE FOR DyNAMO-ELECTRIC Ma- 
CHINES, James J. and Thomas J. McTighe, Pitts- 
burg, Pa.—Filed March 28th, 1882. 

Brief.—The armature core is "formed of a number 
of rings, each provided with a slit of sufficient width 
to a coil to pass therethrough. To place the 

on the core the slits are all brought into line, and 
after the coils have been placed thereon the rings are 


[260.110] 


turned so as to bring the slits to different circum- 

ferential points. The coils are thus locked into place, 

and by a proper adjustment of the rings the armature 
may be balanced. The whole is securely held by end 
plates and bolts. 

260,111. CommutatorR For DyNAMO-ELECTRIC 
CHINES, James J. and Thomas J. McTighe, Pitts- 
burg, Pa.—Filed May 3rd, 1882. 

Claim.—(1) A commutator composed of a single 
cylinder of insulating material, having one or more 
integral collars perforated longitudinally with a 
circular series of holes, in combination with a series 
of metal rods or bars placed in said perforations and 


balls of cord within an inclosing case which holds them 

from disarrangement, and connecting the outer end of 

the cord of one ball to the inner end of the cord of the 
adjacent ball, and unwinding them successively by 
the operation ‘of the machine. 

260,541. Dynamo-ELectric Macuing, J. A. J. Craig, 
Montreal, Quebec, Canada, assignor of two-thirds to 
B. R. Whitney and C. L. Bossé, both of same place.— 
Filed October 26th, 1881. 

Brief.—The commutator brushes are formed of 

discs of wire-cloth arranged in groups and the groups 

separated by washers, the whole clamped upon a 


(260.541) 


sleeve, which serves asa journal bearing. A hollow 

spindle upon which the brush rotates is perforated, 

and serves to distribute lubricating material to the 

bearing. 

260,587. Gas Enaing, 4. P. Massey, Cleveland, Ohio. 
—Filed December 12th, 1881. 

Claim.—(1) A gas or hy drocarbon engine wherein 
separate chambers are maintained inside the cylinder 
for separate charges of air and an explosive mixture of 
gas and air until the moment of ignition, when the 
chambers are placed in free communication. (2) In a 
gas or hydrocarbon engine, a diaphragm situated 
within the cylinder, in combination with a corre- 
sponding recess in the piston, so as to maintain 
separate chambers within the cylinder during a portion 
of the stroke. (3) In a gas or hydrocarbon engine 
wherein the cylinder is provided with a diaphragm 
separating it into two chambers during a portion of 


the stroke, a valve with separate ports to admit at the 
same time air to one chamber and an explosive 
mixture to the other chamber of the cylinder. (4) In 
a gas or hydrocarbon engine wherein the cylinder is 
provided with a diaphragm separating it into two 
chambers during a portion of the stroke, a valve con- 
structed and arranged so as to keep apart separate 
charges of air and an explosive mixture, while 
admitting them at the same time into the separate 


retained yf the collier o collars, substantially as speci- 
fied. (2) A posed of asingle cylinder 
of insulating material ‘A, having one or more integral 
collars C perforated longitudinally with a circular 
series of holes, in combination with a series of metal 
rods or bars, placed in said perforations, and having 
the extensions, a head D of insulating material, 

against the cylinder A 
or collar C, ents screws, substantially as described. 


260,368. Macuine ror SAND-PAPER 
Discs, J. G. Buzzell, Lynn, Mass.—Filed February 
23rd, 1882. 

Claim.—The combination of steam-chest C, its inlet 
and outlet conduits, provided with regulating valves, 
the divided moulding dies D, ape | one secured 
to and arranged to be heated by said steam-chest, and 


[ 260 568 


provided with means for raising and lowering the 

upper half of the die, and exerting the requisite 

moulding force upon the inserted disc, substantially 

as specified. 

260,485. Cornp-HoLper ror Grain Brinpers, C. W. 
ee St. Paul, Minn., assignor of one-half to 
Ry . Locke, Hoosick Falls, N.Y.—Filed April 23rd, 


Ctaim.—(1) The method of supplying band cord to 


the bindi of grain binders as herein 


and sal ammoniac, and when cool the mixture is used 


devcribed, consisting in arranging « series of wound 


s of the cylinder, but at the moment of 
— opening a communication between the two 
ers. 
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the week ending July 22nd, 1882 :—On Monday, 
ae and Saturday, free, from 10 a.m. to 

.m., Museum, 9768; mercantile marine, 
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oo Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 6 p.m., Museum, 2188; 
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collections, 681. Total, 17,321. Average of corre- 


sponding week in former years, 17,899. Total 
from the opening of the Museum 21 4157, 499. 
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THE GREAT EASTERN RAILWAY ACCIDENT. 

Tue daily press has already made our readers aware of 
the fact that a very curious accident occurred on the Great 
Eastern Railway last week. After the 4.40 p.m. up express 
train from Norwich had passed Ely a short distance, and 
was traversing the Fen district, the balance-weight of the 
link motion of the engine drawing the train fell off, 
dropped between the rails, and escaping from beneath the 
train, jumped across the six-foot into the down track. In 
getting from beneath the down train it struck and damaged 
an axle-box of the second coach from the engine. 

At the moment that it entered the down road the 5.15 
train from London was passing, and the balance weight 
came in contact with the engine drawing this train, which 
shortly afterwards left the rails, taking seven vehicles with 
it. The engine thrown off the rails was one of the new 
uncoupled type, built by Mr. M. Bromley while locomotive 
superintendent of the line. It weighs with water 42 tons, 
and without water about 40 tons ; the weight of the tender 
is 25 tons. This is a bogie erigine with outside cylinders 
18in, by 26in. So far as can be surmised, the balance weight 
seems to have got into the bogie and probably bent an 
axle or smashed an axle-box. As the engine is now lying 
in the ditch half sunk in mud, nothing is certainly known 
on this point. The whole distance from the centre of the 
engine to the first mark of damage on the near or left-hand 
rail of the down line is only 114 yards. The balance 
weight was carried by the engine which it struck a 
distance of about 70 yards, but how this was done cannot 
be ascertained until the engine is examined, and even then 
it may not be known. The engine, after being hit, 
did not at once completely leave the rails. The ballast is 
not torn up, but chairs are smashed and rails bent, so that 
in point of fact the engine seems to have wandered about 
until a final oscillation threw it off the rails. 

Probably in the annals of railway travelling no more 
remarkable accident ever occurred. The accompanying 
sketch illustrates the balance-weight. It was about 2ft. 


long, and weighed, as we have said, 3 cwt. It was 
secured, as shown, by being slipped on to two levers, and 
then secured with a through pin, this pin having a head 
at one end and a nut at the other. The pin was not 
broken ; the nut worked loose, and then the pin was 
shaken out. The link-motion was in such a position that 
the levers carrying the weight were nearly horizontal, and 
the weight slipped down their slope. Had the train been 
heavier, and the engine one notch more in gear, the slope 
of the levers would have been the other way, the pin-head 
could not have cleared the frames, and the pin could not 
have got out. Even though it had got out, the slope of 
the levers would have kept the wei it on, and not per- 
initted it to fall off. A most feature of the 
accident is the escape of the weight through the wheels 
of its own train, which followed each other over any given 
spot on the rails in very quick succession, the engine 
running at a high speed at the time. 

There has not yet been an accident which more conclu- 
sively proves the value of the automatic brake. The four 
trailing vehicles of the train stood on the rails entirely 
uninjured, Justin front of them was a London, Brighton,and 
South Coast saloon, with its leading wheels off the rails, 
but unharmed, save that it has a broken headstock and 
buffer. One of the coaches next the engine stood on its 
trailing wheels and leading end, the leading wheels being 
gone, but the next coaches were all upset; but the note- 
worthy fact is that not one of these vehicles telescoped 
with another or attempted to climb on it. Although the 
whole distance run was but 114 yards after the balance 
weight struck the engine, and although the speed was over 
forty-five miles an hour, there was no piling up of carriages, 
and in this respect this accident dead almost unique. If 
any other than a powerful automatic brake had been used 
the whole train would have been, beyond any question, 

iled up more or less on top of the engine, and the loss of 
ife would have been dreadful. As it is, no one has been 
pe and the damage done to property is comparatively 
small. 

To get the engine out of the ditch in which it now lies will 
tax the skill of Mr. Worsdell,the locomotive superintendent 
of the Great Eastern Railway, The line is at this point 
almost a floating road raised about 5ft. above thefen. The 
ground all about is so soft that a walking stick can be 
readily thrust into it up to the handle. Probably a large 
area will have to be covered with planks to provide 
a platform for operations, We have not the least 
doubt, however, that Mr. Worsdell will be quite equal 
to the emergency, and the very softness of the ground 
may have served to protect the engine from severe 
injury. 


VISITS IN THE PROVINCES. 


MESSRS. GREENWOOD AND BATLEY’S WORKS, ARMLEY 
ROAD, LEEDS. 

On y two afternoons are set apart in the official pro- 

mme of the summer meeting of the Institution of 
ne eth Engineers at Leeds, commencing on Tuesday, 
the 15th inst., for visiting the numerous works which will 
be open for their inspection, but they will be open on 
other days, so that the members and visitors can make 
their own arrangements. The works which will perhaps 
excite the most general interest are those of Messrs. 
Greenwood and Batley, for here the visitors will find 
themselves in the manufactory of professional inventors, 
or at least in the works of a firm to which Governments 
and private capitalists turn when they want machinery to 
do work for which no machine has yet been made. Messrs. 
Greenwood and Batley are well-known as makers of machine 
tools; but Governments know them equally well as 
makers of machinery for the production of all the imple- 
ments of war, from the smallest parts of cartridges to the 
largest of modern ordnance. The visitors will be able to 
see in course of completion a set of rifle-making machinery 
for an American Government, to turn out two hundred 
rifles per day; and in another part of the works a set of 
machinery for making metallic cartridges and bullets. 
From a mechanical and metallurgical point of view, the 
metallic cartridge-making machines are of remarkable 
interest, and have probably afforded M. Tresca some good 
illustrations of his ideas on the flow of solids. It has now 
long been known that comparatively elastic materials, such 
as wrought iron and soft steel, may be moulded cold, pro- 
vided the operation be performed sufficiently gradually, or, 
in other words, provided the application of a a suitable 
pressure continues over a sufficiently extended length of 
time, the latter being as important an element in the pro- 
cess as pressure. Brass having 83 per cent. by weight of 
copper and 17 per cent. of zinc., or having 74°58 per cent. 
copper, 25°42 per cent. of zinc, or an alloy of 49°47 
of copper and 50°53 zinc will work well, but is not so 
strong as the others. Such brasses have long been chosen 
by plate-workers, though the addition of a third and 
fusible constituent into the alloy is advantageous and 
necessary when cutting tools have to be employed ; but a 
strong and ductile alloy must be employed for the produc- 
tion, from a flat disc punched out of a plate, of a cartridge 
cylinder of the section shown by the annexed engraving. 


This form is of course obtained by several successive 
stampings and pressings, the first press turning out a 
simple cup with depth and diameter of about equal dimen- 
sions, The next press materially increases the length of 
the cylinder, and finally, when it is increased by gradual 
changes to its full length, the head receives the finishing 
moulding and the open end is pressed into its smaller 
diameter, That the material sant good-tempered will be 
seen when it is mentioned that the change from the larger to 
the smaller diameter is effected by simply forcing the 
cylinder intoasmooth, cylindrical, but slightly bell-mouthed 
hole in hardened steel. Both France and Brazil are about to 
receive from these works a set of bullet-making machinery, 
which includes the lead rod squirting machines ; and for 
Russia machinery to turn out 600 rifles a day is being 
made. The bullet pressing and finishing machines are 
exceedingly ingenious pieces of mechanism, which ceald 
not be explained without drawings, and hardly with. The 
apparatus for finally sizing the bullets is, however, of that 
simple character which calls forremark. It consists simply 


of a disc A, running slowly on a horizontal table C, 
the periphery of the disc being in form nearly half the 
profile of the bullet E, while the guard B, adjustably fixed 
to the table, has a similar form on its inner face, but is 
without the rib D which forms the groove in the bullet. 
The bullets are placed by a boy on their bases, and pushed 
between guard and disc at F, and when caught they roll 
round and round, and come out, of the proper size, at G. 
In another part of the works will be found a very powerful 
lathe, with 75ft. bed, for the French Government, for very 
heavy guns—a lathe which may be taken as forming part 
of the set of plant which would include the 100-ton and 
160-tons steam crane, and 80-ton steam hammers, which 
we illustrated in THE Enotyeerr of the 10th of May, 1878, 
and 28th of June, 1878. 

In another part of the works will be found a large 
number of small printing machines of the treadle and 
power sizes, for circulars and bills, and similar work. 
These are ina shop or shops specially devoted to their 
manufacture, and visitors may here see the way in which 
tool makers use tools and templates. The frames of these 
machines are dropped into and fixed in a “jig” or frame 
in which are holes, the counterparts of all those for bear- 
ings and fixing purposes, which have to be bored in the 
frames. When once in this “jig” the machine frame 
does not come out until every bearing or hole has been 
bored or drilled, and yet not one of these has been set out 
or marked. In the same way visitors will see the holes 


for the magnet bolts and bearings being bored out, without 
marking, in the frames of dynamo-electric machines of 
well-known make, for one of the largest electric lighting 
companies. These machines are being made in large 
numbers by Messrs. Greenwood and Batley, but the wind- 
ing of the magnets and armature, or what may be called 
the electricians’ work, is being done in London. The 
armature ring is carried on its spindle by means of a 
four-armed centre and boss, and some visitors will be 
surprised to see that this centre is of German silver of 
good quality, and is for the large machines of considerable 
weight. This metal is employed as being more completely 
non-magneticthan brass or gun-metal, of which these centres 
were formerly made. Messrs. Greenwood and Batley are 
also making a set of machine tools for the manufacture of 
these dynamo-electric machines by the electric lighing 
company to which the machine belongs. 

A great variety of work is turned out of these shops, 
and the quantity of their machine tool plant is enormous. 
As may be expected milling machinery is very largely used 
as well as manufactured for others. Small milling machines 
are used in large numbers, and every year makes it more 
necessary to design details, so that everything may involve 
the least possible amount of hand work. The cost of pro- 
duction, as compared with a few years ago, has thus been 
enormously decreased, but as every year for the past 
decade has added from five to ten per cent. on the cost of 
labour, this application of machines and expenditure of 
ingenuity in their design has been a matter of absolute 
necessity rather than choice. Thus small hand milling 
machines to which fitters may turn for rapid and easy 
shaping work are numerously employed, where a short 
time ago the file would have been used. Band saw 
machines are used extensively, but even those who are 
accustomed to employ them for cutting ironwork will be 
surprised to see a machine at work cutting planished bar 
steel into short lengths for spindles. These machines, 
however, do this work economically when the saws are 
not worked too fast or too long, and for keeping them in 
order a self-acting sharpening and setting machine is 
employed. The manufacture of screw and rotary gills for 
silk and worsted machines is carried on at these works, 
and here visitors may see the backs for the screw 
gills being drilled with holes about 0-03in. in diameter, 
with drills running at about 20,000 revolutions per 
minute. The little drill spindles are set to run at 22,000 
per minute, and are driven by a thin cotton web belt, but 
slip probably reduces the speed 2000 per minute. About 
forty holes per minute are drilled through 0° of brass 
in these backs per minute, and experiments are being 
made with the object of drilling steel backs as rapidly. 
The construction of silk and wool combing, preparing, and 
spinning machinery may also be seen in these works, and 
visitors will marvel at the price at which the spindles for 
these machines are made. A large quantity of lock and 
key making plant has recently been made at these works 
for English lock manufacturers, so that American com- 
petition in this work will probably soon, if it has not 
already died out. Visitors will also be interested in the 
boot-sewing machinery department, where they will see 
not only the machines in course of construction, but the 

in. deal boards covered with leather sown on to the 

s by the machines. There are many machine tools 
in course of construction to which we have not referred, 
but readers will, from what has been said, see that there 
is more in these works that will interest them than they 
will be able to see in one afternoon. 


MESSRS. BUCKTON AND CO.’S 1lrt. SHEARING MACHINE. 


In our short account of Messrs. Buckton and Co.’s works 
we referred to the modern design of machine tool frames 
by which they are made independent of foundations. We 
now give illustrations of a very large shearing machine, 
which is a good example of this c of design. The 
machine illustrated will cut steel or iron plates cold up to 
ldin. thick 26in. from the edge ; it has 11ft. face of knife, 
and a plate 8ft. wide will go clear through the machine ; 
such a plate the machine will cut right across at any part 
of its length at a single stroke. The moving shear slide 
is balanced with a counterweight and fitted with a stop 
motion, so that while the engine, fly-wheel, and gearing 
may run continuously, the action of the shear can be 
stopped until the plate is put into position, when the two 
stop blocks are slid by a coupled motion simultaneously 
into their places, and the slide is pressed down by —— 
motion, being acted upon at its two extremities by con- 
necting rods driven by parallel excentric pins on the two 
ends of the main shaft. All the wheels in this machine 
are cast with split bosses, planed at the joints and hooped 
with wrought iron rings. There are two overhung wheels 
about. the machine; they each work between a pair of 
brass ings, in which any wear that takes place does 
not prevent the teeth from still bedding fairly across the 
faces. The main excentric shaft is of wrought iron 20in. 
diameter, and works in solid brass bushes each 18in. long. 
At each stroke of this machine it overcomes a resistance in 
the plate of about 4000 tons of breaking load. The whole 
machine, with engine complete, is so self-contained that 
steam has been put into the cylinder at the makers’ works, 
just as it stands depicted, on the floor, and a plate of the 
maximum dimensions cut into slabs with repeated strokes 
of the machine. 

At present there is a machine of similar design, but 
for plates 1{in. thick, in course of construction, at these 
works, and a machine of the size described is at work at 
the Bowling Iron Company’s works, near Bradford. 


THE MECHANICAL REFRIGERATION OF AIR, 
By T. B. Licutroor, M. Inst. C.E., M. Inst. M.E. 
No. IL. 


Having now briefly described the laws relating to com- 


pression and expansion, we may pass on to consider their 

— to the mechanical refrigeration of air. 
ing that if air be compressed adiabatically and 
to to its original pres- 


expanded, also adiabatically, 
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sure, the final temperature must be precisely the same as 
before compression, it is obvious that if it be desired to 
produce colder air after expansion, means must be provided 
for getting rid of heat at some part of the process. It is 
for this reason that the air is compressed. In this opera- 
tion, the temperature being raised above that of surround- 
ing objects, the air is placed in such a condition as will 
permit of it imparting heat to a body at normal tempera- 
ture. Any substance capable of receiving heat would act 
as such an agent, but from its plentifulness at suitable tem- 
peratures—from 50 deg. to 60 deg. Fah. in England, and 
from 80 deg. to 90 deg. Fah. in the tropics—and from its 
comparatively high specific gravity and heat, water has 
been selected and used for the purpose. 

The heat imparted to the cooling agent is therefore the 
sole measure of reduction in temperature after expansion, 
and with a given weight of air the more heat abstracted 
the greater the degree of cold produced, so that as the 
temperature of the water in any locality is generatly fixed, 
and the extent to which the compressed air can be cooled 
thereby determined, it is evident that for any one form of 
compression the more work done by the piston—that is to 
say, the greater the amount of heat developed—the lower 
will be the tinal temperature. 

Knowing the temperature to which the compressed 
air can be cooled, and having the final temperature 
and pressure after expansion fixed, we can at once calcu- 
late by Formula 5 the pressure necessary to produce this 
result by adiabatic expansion, or more simply by refer- 
ring to Table IIT. 

As an example, suppose it is desired to produce cold air at 
atmospheric pressure, and ata temperature of 50 deg. below 
zero Fah., the air being cooled after compression to 65 deg. 
Fah. The ratio of initial to final temperatures being 460 + 
65 to 460— 50, or 1°28 to 1, from Table IIL. it will be found 
that with adiabatic expansion this ratio of temperatures re- 
quires a ratio of absolute pressures of 2°4 to 1, and therefore, 
as the final pressure is to be 15 lb. per square inch, the initial 
pressure must be 15 x 2:4, or 36 lb. per square inch abso- 
lute. If, then, we can provide a supply of air at a pressure 
of 361b. per square inch, and at 65 deg. Fah., we have 
with an expansion cylinder all that is necessary to produce 
cold air at the desired temperature and pressure. 

The air refrigerating machines we have to consider are 
constructed to carry out the operations just indicated. 
They consist .of a compressor in which ordinary atmo- 
spheric air is compressed to any desired pressure, a heat 
exchanging apparatus in which the heat of compression is 
imparted to the cooling agent, water, and an expansion 
cylinder in which the air is caused to perform mechanical 
work while being expanded to its original or other pressure. 
Various forms of machines have been designed, each pro- 
fessing to attain some special object, but they one and all 
agree in this general cycle of operations. The compressor 
is driven from a shaft at such an angle with the expansion 
crank that the work given out during expansion, which is 
roughly about 60 per cent. of that required in compression, 
is most effectively utilised for turning the machine. The 
difference between the power absorbed and that returned, 
plus friction, must be applied by a steam engine acting 
directly on the shaft, by a gas engine, or by any other 
convenient method. 
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Fig. 3 shows graphically the whole operation of com- 
pression, cooling, and expansion. A Bisa volume of air 
at atmospheric pressure, adiabatically compressed to pres- 
sure A € and volume C D. By the application of a cooling 
agent the heat imparted during compression is abstracted 
and the volume reduced under constant pressure to C F. 
Expansion is then effected adiabatically to volume A H. 
If ¢ and ¢, be the absolute temperatures before and after 
compression, and ¢,, and ¢,,, those before and after expan- 
sion, the relations between temperatures and volumes may 
be put thus— ‘ 

and each of these expressions gives the efticiency of 
the whole process, showing the work that should be 
restored during expansion. The area E D F G is the 
deficiency to be supplied by the motive power, and this is, 
of course, greater, as the extent of compression is greater. 
On the other hand, however, assuming the temperature of 
cooling agent to be uniform, the cold produced after 
expansion will be correspondingly greater. Instead 
of cooling by a subsequent operation the heat may be 
abstracted during compression, and in this case the curve 
E F, which is a hyperbola, would represent the rise in 
pressure, and the area E F G the work to be applied in 
driving. 

In actual practice we have not to deal with a perfect gas 
alone, but with air mixed with varying quantities of aqueous 
vapour. It is proposed, therefore, to follow out the actions 
taking place in an air-refrigerating machine working with 
ordinary atmospheric air, applying the rules and formule 
already laid down, and showing in what manner it is 
necessary to modify them to meet the actual case. 

Neither adiabatic nor isothermal compression are ever 
quite carried out, though the two extremes are sometimes 
nearly reached, the former in a quick speed compressor with 
badly water-jacketted cylinder,and the latter in compressing 
at slow speed with a well-arranged injection of cold water. 


Each system has its advantages ; the water jacket when it 
is important to keep the air dry and free from impurities 
which might enter with the water, and the internal parts of 
the cylinder and the valves from any deleterious action which 
might be caused, especially if salt water be used, and the 
water injection when saving of power is of most conse- 
quence, and when a considerable quantity of pure fresh 
water can be obtained. With a proper circulation of 
water in a well-constructed jacket of a high-speed com- 
pressor the absolute terminal temperature may 
taken at about 90 per cent. of the adiabatic tempera- 
ture, but of course varies more or less according to 
special conditions. With efficient water injection and 
moderate speed the temperature can be kept down so that 
it does not exceed that of the cooling water by more than 
about 1 per cent. 
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Fig. 4 gives the various curves of compression. E D is 
the adiabatic line and E F the curve in a high-speed com- 
pressor with efficient water jacket. E G is the isothermal 
line and E H the curve with well-arranged injection. The 
difference between the areas gives the difference in power 
required. The choice of the method of compression is 
purely arbitrary, but there is probably less liability of 
danger and derangement of working parts with the water 
jacket. 

During —— the presence of aqueous vapour 
entering in solution with the air is of no consequence as 
regards its effect upon the power taken up in compression, 
whichever system is adopted. With injection the reason 
is obvious, and with a jacket, owing to the great rise in 
temperature, the capacity of the air for holding moisture 
in solution increases in a much larger degree than it is 
diminished by increase of pressure. 

After compression the air has to be deprived of 
its acquired heat, greater or less according to the 
method adopted, and brought down as nearly as pos- 
sible to the initial temperature of the cooling water. 
This is effected by surface cooling in the case of air 
compressed in a jacketted cylinder, and by a further 
actual intermixture with water if compression has been 
carried out with internal injection. In either instance, 
with proper care, the air may be cooled to within 5 deg. 
Fah. of the temperature of the water. In ordinary 
conditions during this process, more especially with 
surface cooling, an important deposition of water takes 
place, for the air, losing to a large extent its power 
of retaining moisture in solution, a portion of the 
vapour it contains is condensed and precipitated as mist, 
which may be collected and run off as water if suitable 
means be provided. During injection compression, if 
the temperature be sufficiently reduced, part of this con- 
densation takes place in the cylinder itself, a result which 
at first sight seems somewhat of a paradox, as the air may 
be actually dried by its intermixture with cold water when 
under pressure. 

To take an example, suppose that air at 90 deg. Fah. 
and 29°9in, pressure is entering the compressor ; then by 
Table I. every 1001b., if saturated, will carry with it 3:2 lb. 
of aqueous vapour. With cooling water at 90 deg. Fah. 
the air compressed to say 75 lb. absolute, will be reduced 
to 95 deg. Fah., and by applying Formula 1, we have— 

623 X 164 _ 299... 

as the amount of water remaining as vapour in each 100 Ib. 
of air after compression to 75 lb. absolute, and cooling to 
95 deg. Fah. The difference between this and the 3°2 Ib. 
entering the compressor is 2.49 lb. and this quantity is 
therefore condensed in the coolers. Should the entering 
air only be partially saturated, of course the calculation 
will require modification, but so long as the moisture is 
above 0°71 lb. to the 100 Ib. of air, there will be some 
condensation of vapour in the cooling process. 

The quantity of cooling water required is dependent on 
the efficiency of the heat exchanging apparatus. If 
this was perfect the ratio of weight of water to weight 
of air to be cooled would be inversely as the ratio of 
specific heat of water to specific heat of air under constant 
pressure, plus that amount requisite to take up the heat 
given out in the condensation of the aqueous vapour. But 
the apparatus in use is very far from perfect, and as a rule 
is only capable of raising the water through about 40 deg. 
Fah., while the air is reduced perhaps 200 deg. Fah. 
With injection the amount of water required is very 
large, as from the nature of the cooling process it can only 
be raised through some 5 deg. Fah., otherwise the air 
is not cooled as much as it might be. In any case knowing 
the range through which the air is to be cooled, and that 
through which the water can be raised, the determination 
of the volume to be supplied is an easy matter. In some 
localities, however, where water is expensive and scarce, it 
is desirable to specially construct the coolers with the view 
of economy, or if admissible, to provide tanks which 
would receive and cool the water after its passage through 
the machine, and from which it would be again used after 
being mixed with a small portion of fresh cold water. 

As the subsequent process of expansion is carried out 
under different conditions in three distinct types of ma- 
chines, it is proposed to deal with this final operation under 
three heads :—First, those machines in which the cooled com- 
pressed air is expanded to about atmospheric pressure in one 


operation, nearly all the contained moisture being converted 
into ice ; second, those in which the compressed air before 
expansion is subjected to a further cooling action, derived 
from the cold expanded air itself, with the object of inducing 
a condensation and deposition of moisture, and is then ex- 
panded at one operation ; and thirdly, those machines in 
which a condensation and abstraction of moisture is effected 
by carrying the expansion at first only to such extent as will 
give a terminal temperature of about 35 deg. Fah., the 
moisture thus condensed being separated from the air as 
water, after which the air dried in this manner is finally 
expanded to atmospheric or any other desired pressure. 


THE ROYAL AGRICULTURAL SHOW AT 
READING. 

At the monthly meeting of the council of the Royal Agricul- 
tural Society held on Wednesday, under the presidency of the 
Duke of Richmond and Gordon, K.G., the prizes won at the 
recent Reading Show were ordered to be paid, and cheques were 
accordingly drawn and signed. Lord Vernon, senior steward of 
implements, reported in reference to the trial of hay dryers that 
the hay has all been stacked, and some of the stacks are probably 
sufficiently dried, but others require further exhaustion. During 
the absence of the judges, Mr. Box, assistant steward, has been 
left in charge with instructions to observe and record the tem- 
perature of the hay stacks, and to make the necessary arrange- 
ments for a further trial. The trials have been carried far 
enough to enable the judges to reduce the number of competing 
fans from seven to three, viz., Mr. James Coultas’s fan driven by 
steam, Mr. C. D. Phillips's fan driven by steam, and Messrs. R. 
A. Lister and Co.’s fan driven by steam. The judges propose 
to try these fans upon the produce of forty acres of barley which 
have been secured for that purpose at Twyford, about three 
miles from Reading. In presenting this report Lord Vernon 
remarked that one of the greatest difficulties in the way of these 
trials had been the weather, and it seemed extraordinary that 
this should be the case, inasmuch as it was supposed by some 
very sanguine people that hay could be made with ease in wet 
weather. That had proved to be certainly not the case, and the 
trials had been very much prolonged owing to that particular 
cause. Mr. James Howard, M.P.,as a member of the Imple- 
ment Committee, wished to absolve himself of any responsibility 
in the great outlay incurred by the trials of hay dryers. His 
original proposal was that the Society should get a report upon 
the system of exhaustion, and as there were several machines 
already in use it would have been very easy and inexpensive to 
have obtained reliable evidence on the system. However, his 
opinion did not concur with that of the majority of the com- 
mittee. He now wished to inquire whether during the trials 
the temperature was taken at different points of the stack, 
because his experience showed that the temperature differed 
very greatly at various points. He would also like to 
know whether the judges had made any award in 
respect of the hand-power or horse-power fans, or whether 
it was intended to give any commendation. The Earl of 
Ravensworth wished to know whether any of the experi- 
ments had been carried on under cover, or whether they 
had all been conducted in the open air, because, according to his 
limited knowledge, they were more satisfactory when carried out 
under cover. In reply, Lord Vernon said that the temperature 
at different points of the stack had been taken during the 
trials, and the judges had also observed the difference of the 
effect on the weather side, as compared with the lee side of the 
stack. As to the intention of the judges with regard to giving 
any award, he was necessarily silent, because the judges had not 
made any report on that subject. In answer to Lord Ravens- 
worth, he could only say that no experiments had been made 
under cover. The report of the stewards and judges was then 
adopted. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
corresponden te. | 


SEWAGE AND AIR, 

Sir,—The treatment of sewage has, perhaps, occupied of late 
years more attention from scientists than almost any other ques- 
tion. Indubitably there is good reason why this should have been 
the case, for the daily increasing tendency of mankind to congre- 
gate in large centres renders this question one of vital importance. 
It is not my purpose now to review the different methods adopted 
by a thousand-and-one inventors to apply certain definitely received 
principles. Ingenious as these methods have been, they are, after 
all, but modifications on certain lines which have been accepted as 
a basis ever since the disposal of sewage, apart from the old system 
of cesspits, has occupied men’s minds. New departures have been 
rare in the extreme ; at least, those have been so which have been 
brought to the test of practical experience, and success with them 
has in all cases been but very partial, and but few have possessed 
merit enough to be proceeded with beyond the experimental stage. 
Results observed by myself during the course of many years incline 
me, however, to think that there may be much in a new system 
which has recently been patented by M. Mouras, of France ; or, 
rather, I should say, in the principle which that gentleman’s 
system is intended to practically develope. This principle may be 
briefly described by stating that it recognises the fact that in 
animal excreta there are contained certain agents which, when 
unfructified by germs contained in the atmosphere, react upon 
each other and cause almost complete and innoxious liquefaction. 
What these agencies are is as yet matter of almost entire con- 
jecture, nor have I anywhere seen recorded the results of M. 
Mouras’ proposed apparatus on a sufficiently large scale to 
warrant the assumption that he has succeeded in proving b 
practice that his theory can be successfully applied. It is wit 
that theory, and not with M. Mouras’s particulac proposed applica- 
tion of it, that I propose to deal. 

It has not needed any particularly close observation to lead to 
the conclusion that in many cases nature has seemed to point out 
that animal excrete should be kept from contamination by external 
agencies, and she appears to have kept apart, as it were, in her 
wise provision, those forms of it which are the production of car- 
nivorous and herbivorous animals. Those of the latter are useful 
as the habitat in which a large proportion of insect life is matured, 
and we therefore find that with them there is a comparative 
absence of the mucous or fatty envelope which guards for a certain 
period the excretz of the carnivorz from the effects of air. It seems 
to have been recognised by nature that such excrete should be 
buried out of reach of all contamination as soon as possible. 
Witness the fact that many carnivorous animals, more especially 
the cleanly felines, endeavour to cover up their droppings imme- 
diately after dejection, while such habits are quite absent in the 
herbivorous animals. It does not do toargue too far upon this pre- 
sumption of nature’s intent, but it undoubtedly may be accepted 
as pointing towards a conclusion, and when taken in connection 
with other well-established facts, it certainly strengthens the 


inference I desire to consider, 
To a very considerable extent the earth closets introduced b 
the late Rev. Mr. Moule fulfilled the ap any of an agent by = 4 


effect was given to what I surmise to he one of nature’s laws, 
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that the inventor appears to have considered that the action of his 
system was in the at dependent upon the exclusion of air, but 
that in effect the results obtained by him were mainly due to 
such exclusion, although but partial; only he did not go far 
enough, and from having worked on an erroneous or only half cor- 
rect theory, he was led into laying down certain conditions for the 
working of his invention which really militated largely against its 
success. It was one of Mr. Moule’s dicta that urinary fluid should 
as far as possible be kept distinct from the solids, and in doing so 
I believe that he was mistakenly endeavouring to keep away the 
really active agency for producing defecation. My own experience 
with the dry-earth system wes commenced in an engineering esta- 
blishment employing about 400 hands. I was at first careful—in 
compliance with Mr. Moule’s recommendations—to obtain the 
driest possible and clayey earths, and found that with their use 
all the disadvantages that gentleman asserted to be due to an 
admixture of urine became largely developed, for unless removal 
was rapidly made, most offensive exhalations were soon noticeable. 
Certain circumstances led me to the use, as a temporary measure, 
of rather fine sand, and it was then found that all the complaints 
made of the condition of the latrines ceased. There was no smell 
whatever from them, even when their contents were purposely 
left for days without removal, and when at last this was 
effected, the process of defecation was so complete that nothin 
of an offensive character was noticeable to the sight, an 
there was further a complete absence of objectionable smells, 
I gave careful consideration to the probable cause of this effect. 
There could be nothing in the chemical constituents of the sand 
which could be answerable for the result. Almost pure silex could 
certainly not have produced them ; to my mind, there must have 
been a mechanical agency at work which had permitted certain 
natural and se)f-contained principles to have had free and un- 
restrained action. What, I argued, can have caused the total dis- 
appearance of the offensive urinary gases? I tested the two sys- 
tems of earth and sand on a small scale side by side. I found the 
dried pulverised clay rapidly absorb the urine and present it over 
its whole surface to the action of the atmosphere. As it evapo- 
rated, the clay again drew it up from the lower layers until it was 
exhausted, and when the clay was completely dry, air, no doubt, 
passed down through its interstices, and the excreta exposed to it 
was largely and offensively contaminated, and did not disappear 
until the living organisms bred in it had done their work. The 
sand system presented a singular and most striking contrast. Its 
non-porous nature prevented any rising of the urinous liquid to its 
surface, and the closeness of its particles prevented any permeation 
of air. From the instant of its application—as I thoroughly satis- 
fied myself—there was not the least exhalation noticeable, and 
when, as before stated, the admixture was removed, not a 
trace of sewage was apparent. My contention wasand is that the 
agencies contained in the urine and in the fecal matter mutually 
re-acted on one another to effect their innoxious decay. The con- 
clusion was forced upon me that such agencies are a wise provision 
of nature, and that the endeavour to separate them, enjoined by 
Mr. Moule, was a fatal mistake. It was apparent, however, that 
had air had access to the solid matters before the chemical agents 
of the urine could have time to act, the germs so communicated 
would have caused putrefaction in both classes of deposit, and the 
wise intent of nature would have been defeated. 

I now come to the point at which M. Mouras’ theory runs 
concurrently with my own. His primary insistence is the total 
exclusion of air. In his edeonalied cesspits he finds that in but 
a very short time there is complete defecation, so complete indeed 
that the only solid matter is to be found in suspension in the form 
of scarcely visible filaments. During the trials there was an 
entire absence of any formation of gas, but it was immediately 
produced on the admission of air. I therefore seem forced to 
the same conclusion in the case of M. Mouras’ experiments as 
I was in the result of my own, viz., that, given no contami- 
nating influence or absorption by the atmosphere, the grand self- 
contained agencies of nature for preserving health had free play. 
There is one further important consideration to which attention 
should be given. Does this apparent annihilation destroy the 
fertilising ingredients and render the residuum useless for 
manuring purposes? My own experience enables me to answer 
this question by a positive negative. The contents of my soil 
carts were spread over a grass field close to my residence, and with 
the most stimulating effect, while no disagreeables resulted 
from its contiguity. It may be further considered as to 
how far M. Mouras’ proposed system of cesspits, in which 
the operation is to take place, can be made applicable to large 
cities. House-to-house visitation would, it is to be feared, be 
necessary to ensure the proper action of such arrangements, and 
much would be gained could the system be carried out on a large 
scale at some point of general reception. It is well known that 
the gases contained in fwcal matter do not burst the fatty 
envelope for some six hours after deposit. Such a time might be 
sufficient for it to arrive at a defecating station; but then there 
arises the question as to whether the large admixture of water 
during its course would not have seriously reduced the effectiveness 
of the urine as a defecating agent. The sand system is wholly free 
from such an objection; but then, on the other hand, the cost of 
collection and removal would be an insuperable difficulty in large 
towns. For such, M. Mouras’ proposal seems to offer the only 
feasible course, and it should not, perhaps, entail the risk of dis- 
ordered apparatus any more than our present system of closets does. 
But such considerations are offshoots only from the object of this 
letter, which is solely to point out what grounds exist for believing 
that, if we but look to nature herself, she will indicate to us a 
Royal Road of escape from the difficulties which beset a most 
important subject. A. F. 

St. James’s-street, London, July 3l1st. 


STEAM LAUNCH FOR BRAZIL, 


Str,—In Tuk ENGINEER of July 21st there is a letter respecting 
a steam launch built by me for Mr. Alexander Mitchell, of 
Dundee, residing at Para. From the wording of the notice your 
readers will get a wrong impression. The design referred to by 
Mr. Mitchell was placed in my hands to build from, with the 
exception that a locomotive boiler was to be substituted for a wagon 
type of boiler. I had no desire that the launch should appear as 
my design, although as a light draught passenger steamer it was 
ac Bower. adapted for the purpose intended, and does Mr. Mitchell 
much credit as the designer. 

T had nothing whatever to do with the notice and illustration of 
this launch which appeared in your issue of August 5th last year, 
and it was not inserted by my instructions. I may add that I con- 
sider the locomotive boiler far preferable to the old form of wagon 
boiler, more especially for a steamer using fresh water. By the 
substitution of a locomotive boiler the centre of gravity could not 
be materially interfered with, as the launch was only 56ft. 6in. 
long and the beam 13ft. 10in. on the water line. 

Mr. Mitchell must have been under the impression that I gave 
instructions for the notice and illustration referred to to appear, 
which was certainly not the case. EpWwarb Hayrs. 

Stony Stratford, July 22nd, 


THE READING FAN TRIALS, 


Srr,—I have seen with some interest the account of the trials of 
hay-drying fans in your last issue, but Iam rather disappointed 
with the small amount of information obtained. Last April I was 
asked by a firm of manufacturers to go down and see a fan which 
had been made for the above purpose. I found one similar to that 
described in your last issue but one as a ‘‘ remarkable structure,” 
but Sones some delay it was not fixed for yaane > 

From what I saw I designed a fan which I intended merely as an 
po eee pray fan, but which was afterwards sold by the firm 

erred to in considerable numbers, The fan was 2ft, 6in, diame- 


ter across the tips of the vanes. These were radial, and 8in. wide 
and 7in. deep. The casing was 10in. wide, leaving lin. clearance 
at the sides of the vanes. ‘The outside of the case was spiral, com- 
mencing at just clearing the vanes to about 6}in. clearance. The 
suction was on one side Sin, diameter, and the opening into the fan 
case was 10in. diameter. It was mounted on a wooden frame and 
driven by a band from a pulley mounted on a short shaft with two 
handles, The pulleys were 40in. and 4in. respectively, and the 
handles 16in. radius. I tested it roughly by inserting a gin. gas 
tube in the side of the suction, as near the centre of fan as possible, 
and in a direction parallel with the axis. To this was attached a 
short length of flexible tube, in which a small glass syphon was 
fixed. The speed was roughly obtained by hanging up a Siendetane 
the Pv gad length to mark the times for the revolution of the 
handles, and the observations were taken when they appeared to 
coincide, The following results were obtained, which, of course, 
are only approximate. One man turned the fan during the experi- 
ment, and twu would do it easily when at work :— 
(1) With suction open and the fan doing full work: 
At 300 revolutions, 0-2in. of water supported 


450 0°35in, ” 


600 ” ” 
(2) With suction closed and fan doing no work : 
At 300,revolutions, — of water supported 
450 


” 1 din. ” ” 


600 ” 20in. ” 


THomMAS FARDON. 
106, Queen Victoria-street, August 2nd, 


BREWING IN ENGLAND. 


Str,—We have noticed the correspondence between ‘‘ Brewers’ 
Architect” and Messrs. Stopes. Being largely engaged in malt 
kilns, we should like to state that our long practical experience 
with the working of both double and single kiln floors has taught 
us that ‘ Brewers’ Architect” is quite right to consider Messrs. 
Stopes’ design too confined for the capacity named. No practical 
maltster would go to the very lowest possible limit in erecting a 
new malting ; there is a difference between what is possible and 
what is economical and advantageous. 

Messrs. Stopes’ experience may have taught them that steeping 
and drying in thick layers is more economical, but we should very 
much doubt it. It is quite possible, as we know from experience, 
that fair malt can be made in thick layers, but although we are 
acquainted with many eminent maltsters who have made numerous 
trials in growing and drying on this system, we are not aware of a 
single instance where the result showed that such mode of working 
was more economical. 

True, the maltsters we know do not employ economical electxic 
force, and indeed it would take some time to convince them and us 
that electricity is more economical. They would say that electri- 
city has first to be produced by steam, and that it is cheaper to 
produce the necessary work ‘‘ direct” by steam, instead of indi- 
rect ” by electricity. 

With regard to Messrs. Stopes’ arrangements of bins, separators, 
steeping cisterns and loading arrangements, we do do not want to 
detract anything from the merits due to them for any improvement 
they may have made in these appliances, but on the other hand it 
appears to us that they claim too much. 

There are many maltings which are fitted with improved labour- 
saving appliances, and although they may not be driven, as yet, by 
electrical force, it would be really too much to imply that other 
kiln manufacturers do not supply improved labour-saving 
a equal to or better than those named by Messrs. Stopes. 

Ve also cannot agree with Messrs. Stopes’ opinion that Burton 
practice is “‘a long way in the rear of the best system.” Some 
very good malt is required and made in and around Burton, and it 
would probably be very difficult to prove that maltings, with such 
confined space as constructed by Messrs. Stopes, can produce 
“better malt ” at ‘‘less cost.” Further, with reference to Messrs. 
Stopes’ claim that they have first introduced double kiln floors into 
this country, we can state positively that our firm has erected 
double wire kiln floors long previous to the kilns of Messrs. Stopes, 
either at Brighton or at Stortford. We are now erecting a double 
floor kiln in Hertfordshire, and we have also lately supplied 
another large double floor. CorcoRAN, WITT, AND Co, 

30, Mark-lane, London, E.C. 


FLAMELESS COMBUSTION, 


S1r,—This matter has excited a considerable amount of interest, 
and the question of its practical application has been raised. That 
it can be applied immediately to many existing furnaces there is, 
I think, no question, and for those interested it may save trouble 
if the following suggestions are utilised. Their publication may 
also have the effect of preventing some of the speculators in 
patents hampering the matter by their interference. If we take 
the gas from say the Wilson or Dawson producer and supply it 
under pressure through a jet placed in the centre of an air tube, 
these can be so adjusted to each other in size that the gas supply 
will at any pressure act as an injector and draw in exactly the 
quantity of air necessary for combustion. Once adjusted, the 
variation in gas supply will, in practice, pull in exactly the quan- 
tity of air needed for the gas which is passing, and a reduction of 
the gas supply entails a corresponding reduction in the air drawn 
in. If this mixture is thrown into, say, the fire-box of a boiler 
filled with rough blocks of fire-brick which have been heated first 
by withdrawing the compound jet a little way, the gas and air will 
be perfectly burnt without flame by simple contact with the hot 
flre-brick, making a flameless fire which may possibly fill both fire- 
box and flues. No extra air supply being needed to cause a flame 
or to burn the distilled gases from a solid fuel, of course the fire- 
brick, which would take the place of the solid fuel, might be built 
so as to completely fill the fire-box and also the flues. The same 
system may also be applied to crucible furnaces, which may be 
filled with open fire-brick, leaving only a recess in which the 
crucible fits. 

It would no doubt be advisable to allow the mixed air and gas to 
enter in several places or over one comparatively large area, to 
prevent the intense heat which would be evolved at the point of 
entry. The space necessary for the open work lining is exceedingly 
small, requiring to be no greater than will allow the passage of the 
products of combustion through the interstices. 

I have found also by experiment that if a correct mixture of gas 
and air are passed into a close coke fire the heat is enormously 
increased, whilst the combustion of the coke is practically stopped; 
so far as the rough experiments go,I believe that it is entirely 
prevented. There can be no doubt that a spray of petroleum oil 
can be burnt in precisely the same way as gas, without any flame, 
the only difference in the arrangement being that a thicker layer 
of the heated surface is necessary to give time to permit of conver- 
sion into vapour, and after mixing with air, which of course can 
only take place after vaporisation. So far as experiments go, it 
would appear that this system of flameless heat is the only one 
which is perfectly applicable to the economical use of petroleum 
oils in furnaces, and all experiments point to the fact that if a 
steam jet is to be used to create an air blast it should be placed in 
the chimney, as the passage of steam through the fire, at all 
events in sinall furnaces, lowers the temperature so much as to 
entail great waste. Any attempt of my own to utilise a steam jet 
in the place of a dry air blast has reduced the available tempera- 
ture so much as to make the furnaces quite useless for my own 
purposes, It has frequently been urged in favour of a steam jet 
that the heat absorbed by decomposition of the water is again 
given off by the combustion, but it is a very doubtful question 
whether the after combination ever takes place in practice, owing 
to the mechanical interference of the products of combustion, 
which dilute the oxygen and hydrogen to such an extent as to 
make their combination difficult if not impossible. The matter is 
one which to me has no interest further than its chemical and 

ical points, but I shall be glad to render any assistance in 


any way within my capacity to those who wish to experiment on a 

small scale, and any apparatus or conveniences I have, so far as 

time will permit, are in this, as they always have been in other 

matters, at the service of any experimenters without question of 

cost. THOS, FLETCHER. 
Museum-street, Warrington, July 31st. 


AN EXPERIMENTAL GAS EXPLOSION AT 
CHATHAM. 


THE importance of the experiment made at Chatham last week 
upon the Bullfinch requires an accurate statement of the details to 
be properly appreciated. It will be remembered that the court 
martial which sat upon the loss of the Doterel came to the 
conclusion that an explosion of gas generated in the coal bunkers 


might primarily have given rise to the explosion of the magazine. | 


This view was not concurred in by the Constructive Department of 
the Admiralty, and the Committee on Gas Explosions, which was 
instituted to investigate the circumstances attending the loss of 
that vessel, and other matters relating generally to this group ef 
subjects, has now carried out an experiment designed as a crucial 
test of the power of a gas explosion to effect the results supposed 
by the court martial. The Doterel was a composite vessel, with 
iron frames and steel bulkheads, consequently of greater general 
strength than the wooden hull of the dismantled gunboat appro- 
priated to the present experiment. Moreover, the intimate 
mixture of the most explosive proportions of gas with air, and the 
full volume of the cubic capacity of the bunker space, 3100 cubic 
feet, employed, rendered the conditions of the explosive mixture in 
power far beyond what it is in within the bound of probability could 
ever arise under ordinary circumstances. Thus, the structure being 
more easily assailable, and the explosive force attacking it bein 
far more violent, the success in exploding a case of powder sae | 
in the magazine of the Bullfinch should have been accomplished if 
it were really attainable. The fittings on board the hulk were not 
exactly the same as in the Doterel, which it would have been an 
expensive undertaking to have realised, but they were quite 
sufficiently near for the result to be truly applicable. 

The Bullfinch is a wooden vessel about 170ft. long and 25ft. 
beam ; the freeboard portion of the sides being of 7 by 6in. timbers 
and 53in. of planking with diagonal iron stringers, The forepart 
of the hull is shut off from the boiler-room by an iron bulkhead. 
A similar bulkhead of steel has been rivetted up 11ft. Gin. in 
advance, the intervening space representing the coal bunker of the 
Doteral, and being 12ft. in depth from the deck to the bottom of 
hull. Another space, 11ft. 3in in. length, and, like the bunker, 
extending the full width of the ship, was then screened off from 
the magazine, placed still farther forward, by a wooden bulkhead, 
the interspace in this case representing the tank room of that 
vessel. The magazine was formed below the level of this lower 
deck, its ‘‘ flat” or floor being 2ft. 10in. away from the bottom of 
the hull. On the deck above it was a copper ventilating pipe, such 
as in the Doterel was worked by a hand fan. The hatchway over 
the bunker, 4ft. by 4ft., was battened over with 3in. planking 
bolted down to the frame. The deck over the bunker was of 
planking, originally 3in. but worn down to 2}in., and this planking 
was secured to three iron transverse beams of bulb angle iron, 6in. 
in the webb by 3in. in the flange, as well as to the flanges of the 
two bulkheads, by numerous Zin. bolts. The middle portion of 
the deck was composed of 4in. of planking, with a breadth of about 
4ft. of iron plating beneath. The planking of this upper deck 
terminated along the line of the iron bulkhead, but the planking 
was continuous forward over the steel bulkhead. The interior of 
the bunker was coated with marine glue to make it gastight. 
The gas employed was the ordinary carburetted hydrogen used for 
lighting the Dockyard, and it was conveyed on board by a lin. 
iron pipe, the open end of the pipe being brought through the deck 
into the upper part of the bunker space. In tke lower part of the 
steel bulkhead a small hole was made for the exit of the air forced 
out of the bunker by the entry of the gas above, the proportion of 
gas admitted being one-sixth of the cubic space of the bunker. 
The air and gas within were then intimately commingled by a fan, 
which pumped the gas mixture through a pipe let into the upper 
part of the bunker space, and forced it in again by another pipe 
descending to nearly the floor of the bunker. The test corre- 
sponded with the measured quantity, and gave 16 per cent. as the 
relative proportions of gas to air in the well-churned mixture. 

All being ready, the Bullfinch was moored over on the Upnor 
shore, and at six o’clock the Committee went on board the 
Bustler, which took station on the Medway, a short distance from 
the experiment ship. The whole of the Committee, with one 
exception, were present, and consisted of Vice-Admiral Laurd, 
C.B., president ; Professor Abel, F.R.S.; Mr. Warren, chief con- 
structor at Pembroke Dockyard; Mr. Iceley, chief inspector of 
machinery ; Mr. James Dunn, of the Admiralty ; Mr. Weston, 
Admiralty chemist; and Mr. Watson, of the Admiralty ; 
secretary, Mr. Warington Smythe, the other member being absent 
from illness. The experiment was also witnessed by the Admiral- 
Superintendent of the Dockyard, Rear-Admiral Watson, R.N., 
and by the Commander-in-Chief at the Nore, Vice-Admiral Rice, 
R.N. The firing of the gas charge was performed from the shore 
by Mr. W. O. Brown, of the Laboratory Department of Woolwich, 
with a single tension fuse and a small charge of a few grains of 
gunpowder. The explosion was very sharp in effect but not noisy, 
the hatchway was blown up about 30ft., and with some loose deck 
stuff fell overboard. Immediately after the explosion lambent 
flames appeared in the air, and then dense volumes of black, smoke 
poured forth from the ignition of the marine glue surfacing. The 
18lb. powder charge placed in the ship’s copper store canister in 
the magazine had not been exploded ; and the fire continued to 
rage for more than a quarter of an hour, when the black smoke 
having somewhat subsided, the police boat and steam floating fire 
engine were allowed to go alongside, Admiral Laurd himself going 
on deck and directing the service of the hose. 

When the fire was allayed, the Committee went on board and 
took a brief survey, a further and closer examination being made 
next day of the details. The sides of the ship were uninjured, but 
the bulkheads were both distorted. The forward one, of steel 
supported by vertical angle irons, 3in. by 3in. in section, and 
2ft. 6in. apart, and held rigidly in mid-height by the lower deck of 
the tank room, was bulged some few inches in each bay, and 
bowed slightly from side to side; but the after-iron bulkhead, 
similar in construction to the steel one, was, although stiffened 
midway by a longitudinal beam of timber, 12in. by 8in. in section, 
strutted with six round struts of 7in. or Sin. diameter, bulged out 
to the extent of at least 2ft., and the portion on the port side was 
doubled to a sharp angle of the like extent along the angle-iron 
frame at the deck-line. The deck over the whole area of the 
bunker was seen bulged up as by a great sphere, and the portion 
towards the after part of the ship, including the iron beams across, 
was seen curved over in an arched form from side to side, the 
extent of rise at the centre from the level of the deck-line being 
over 3ft. The marks of the bolts which had secured the iron 
stringer-plate on the starboard side were to be seen upon the 
bulwarks, thus proving that the whole of that side of the deck had 
been lifted up like a box lid, of which the hinge was formed by the 
footplate of a strong iron stay bolted down upon the upper flange 
of the steel bulkhead, and that it had been brought down again to 
its position by the spring of the deck planking. The 3in. planks 
which covered the boiler-room for about 14ft. square abaft the 
bunker had been lifted bodily, turned over, and deposited on the 
deck. The deck was raised more than 1ft. above the steel bulk- 
head, allowing the fire to get into the tank-room and to seize upon 
the wooden bulkhead. The contortions of the iron bulkhead were 
very severe, and the effects of the whole experiment are most 
interesting, as being the first of real importance in this direction. 
The inference from the result would appear to be entirely against 
the theory of the ignition of the Doterel’s magazine by a gas 
explosion in the coal bunkers.—Standard, 
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NIEDERBAUM SWING BRIDGE, HAMBURG. 


Fig. 10 
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THE NIEDERBAUM SWING BRIDGE. 
No. IL. 

WE now proceed to a description of the mechanism in the case 
of this bridge, of which a general description and drawings have 
already appeared in our ‘issues of June 23rd and July 21st. In 
the details we have only fully illustrated those of special interest. 
In a succeeding impression we shall give additional illustrations. 

The motors for turning the bridge are two water pressure 
engines (II. and IIL, Fig. 9), which take their water originally 
from the main A, shown in Fig. 2. This main is connected with C, 
which is led along the brackets of the footway to the pier F, and 
then dips under the harbour to join the pipe VII. (Figs. 8 and 9) in 
the central pier. Through the air vessel V. it passes to the valve 
chamber IV. (Fig. 8), which is a cylinder containing a piston 
worked by a piston rod 6, and having inlet and outlet pipes at 
either end. The piston rod is connected by levers to the upright 
shaft d, which passes through the pivot n, and its step ng, and is 
worked by the levere and handle f at the top. To prevent 
shocks a dash-pot A is provided at the other end of the cylinder. 
From this cylinder the water passes, as required, to the 
motors II. and III. These are of the type made by A. 
Schmid, of Zurich, and have 160mm. diameter, 200mm, 
stroke ; they are intended to run at 90 revolutions per minute. 
They are coupled at right angles to the shaft a, Figs. 8 and 9, 
and can be reversed like a locomotive, so as to turn it in either 
direction. This is effected by an arrangement in the valve gear, 
which, on altering the position of the central shaft d, 
changes the inlet to the outlet and vice versé. The exhaust 
water from the motors passes back again through the valve and 
thence by the pipe VIII. into the Elbe. The turning of the 
bridge to the right is effected by lowering the central shaft d, 
and that to the left by raising it. 

On the first motion shaft a (Fig. 8) is fixed a wheel a,, gearing 
into the bevel wheel g, on the shaft g. This shaft traverses the 
conical pedestal I., on which rests the cap II., carrying the step 
ne of the bridge pivot n,. At its further end the shaft g is con- 
nected by the piston rod h, (Fig. 10) to a horizontal hydraulic 
cylinder XI., by which the shaft can be traversed endways 
about jin. without putting the wheels g, and a, out of 
gear. On either side of the wheel g, are two hollow sleeves 
¢ and &, fixed longitudinally, and carrying friction cones i, and 
k,, which can bear against corresponding cones fixed on 
each side of the wheel g, If the shaft g is pushed 
to the right, so as to bring the cone i, into action, the sleeve is 
made to rotate ; if to the left, the sleeve k. Now on k is fixed 
the spur wheel /,, which gears with the wheel 0, on the shaft o. 
This shaft carries at its ends bevel wheels 0, and 03, which gear 
with wheels and p’, on the vertical shafts p and p'. The 
bosses of these wheels are held fast in the brackets ps and p's, 
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but the shafts, which are driven by means of feathers, are 
capable of vertical movement. This movement is given them, 
to a distance of about 4in., by admitting or withdrawing pressure 
water under the pistons g and q'. On their upper ends are 
friction wheels p, and p.'. One or other of these, when raised 
according to the position of the bridge, gears with the friction 
wheel 7,, while the other merely bears against a point for the 
sake of balance, but turns idle. The hydraulic cylinder XI. is 
worked through an independent lever A (Fig. 8) which opens or shuts 
communication with the air vessel V. By a special arrangement 
this lever can only be made to manipulate the valve when the 
bridge is in one or other of its positions of rest. There are two 
attendants, one of whom works the lever A, and the other the 
lever f of the hydraulic cylinders. 

The operations of opening are as follows :—The first thing to 
be done is to lift simultaneously the ends of the main girders b 
means of the counterweights shownat v (Fig. 7), and acting throug 
a system of levers. The “pendulum bearing,” 82, which enables 
the bridge to contract and expand freely with temperature, can 
then be swung out of the way by the lever 8, ; and the bridge 
end is thea made to rise about #in., which makes it free to turn. 
The power for these operations is thus obtained :—The shaft r 
(Fig. 10), which is put in motion by means of the friction wheel 
7, a8 already described, actuates through the train of wheels, rz, 
82, t,, and u,, the shaft vu. This shaft is hollowed and screwed 
internally at each end, the thread at one end being right and the 
other left-handed. Into each end is inserted a screwed rod, which 
is attached to a forked key, allowing it to move endways but not 
to turn. These rods, in moving, actuate through the rod w3 the 
shaft w, (Fig.’11), and this, through another series of cranks and 
levers not shown, moves the counterweight lever v,, and so works 
the series of levers vz, v3, and 7,4, which actually raise the end of 
the girder. In the section Fig. 11 the block v, is shown down 
upon the fixed pedestal XIII., and the pendulum bearing 3 is 
also in place. The effect of the lever action is to force the block 
vs further out from below its guide XIV., thus raising the end 
of the girder, and freeing the pendulum bearing 8. The swing- 
ing of this pendulum bearing out of its place is accomplished 
the bridgeman from the centre of the bridge by the cran 
traveller z, worked from the footpath (Fig. 10). This handle, by 
means of a train of wheels z, to z,, turns the shaft z,. On the 
other end of this shaft is a pinion <,, which gears above and 
below into two racks zy and 2,9. These racks belong to rods 
running along the bridge, and by turning the shaft z, one way 
orthe other the bolt y (Fig. 7) fastening the bridge end is shot 
or withdrawn as required, and the pendulum bearing is after- 
wards swung into or cut of place respectively by means of the 
system of levers B, (Fig. 8). 

In order to bring the bridge easily to rest, a buffer arrangement 
2, Fig. 5, with counterweight 2, is fixed at the jib end of the 
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bridge and at its axis. When the bridge is to be turned, this 
buffer frame is lifted by the counterweighted bar z,,80 as to 
pass clear of the buffer guide rails z,. As the bridge comes 
round to its place of rest, the frame being lowered strikes against 
the end of the rails x,, and then drops into the recess 
x3, the force of the shock being taken up by the buffer —- 
ay. The bri is now in its closed position, and the bolt y 
(Fig. 7) can be shot into a socket prepared for it and fixed to the 

ier. It is then possible to swing into place the ulum 
Coates, which is provided with a counterweight slightly in 
excess to keep it raised till required. 

The following is a sketch of the succession of operations in 
opening the bridge :—The two bridgemen, after ringing a bell, 
and lowering the bar E (Fig. 1) to stop traffic, to the 
middle of the bridge. One of them inserts his lever f (Fig. 8) in 
the socket e, the other grasps the handle z to release the bolt. 
The first, acting by his lever f on the shaft p, and thence through 
the wheel r on the shaft w (Fig. 7), lifts the end of the girders. 
The second releases the bolt and swings away the pendulum 
bearing. The first lifts the end still further, and until 
it can swing clear. The second now takes the other lever A 
the bridge—and depresses the upright shaft p. e bridge is now 
free to move. The motors are started and turn the hollow shaft i, 
Fig. 10, through the friction wheel i:. On the outer end of this 
shaft is the wheel i,, which, through a train of wheels, actuates 
the shaft m (Fig. 8), and the wheel mz on this shaft gears into 
the large wheel n,, fixed to the underside of the main girders, 
and so turns the bridge. As the motors are made to revolve one 
way or other, so the bridge turns to the right or left. When it 
has moved through 180 deg. and has stopped, the motors are placed 
by the valve gear in the middle position, and the bolt y (Fig. 7) 
is run into its socket by means of the handle z, thus precisely 
fixing the position of the bridge, which has already been fixed 
approximately by the buffer gear; and the pendulum bearings are 
then swung down against their bearings. The second bridge- 
man then adjusts the motors for lifting the ends of the girders, 
and the first then lifts them, by manipulating the lever until 
they are at their highest point. The pendulum bearing can now 
be swung fairly into place, and the ends of the girders are then 
lowered, so that the bridge rests on its bearing. The bridgeman 
then puts ina catch to hold the levers in their mid-position, 
takes away the lever f and handle z, and returns to the ends of the 
bridge to throw up the bar E, and admit the traffic. 

The working of the bridge by hand is arranged either for two 
men or four. The setting up gear for the end girders is counter- 
weighted, and as this is connected with the rest, the power required 
is so small as to enable the same mechanism to be applicable for 
hand or hydraulic power. The hand gear for setting up—which 
is not shown in the drawings—is worked by handspikes turning 
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COMPOUND ENGINES OF THE SS. CLAREMONT, 


MESSRS. DOUGLAS AND GRANT, KIRCALDY, ENGINEERS, 
(For description see page 84.) we 
DIACRAMS TAKEN FROM 3GCYLINDER COMPOUND ENCINE OFTHE 
SS CLAREMONT’ TOTAL 1.HP.445.18 
79 REVOLUTIONS PER MIN 
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a vertical shaft placed at the middle of the bridge, near the lever 
J, Fig. 8. By shifting one of the intermediate shafts the work- 
ing arrangements of the bridge are put out of gear with the 
motors and into gear with this hand-shaft. Two powers are pro- 
vided to suit two or four men. For swinging, however, since 
the workmen must themselves stand on the moving bridge, a 
different arrangement was necessary. A toothed ring z, Fig. 8 and 
Fig. 9, was fixed all round the circuit of the central pier, and into 
this gears, when required, the wheel 8,, Fig. 8, which is 
actuated bya train of wheels connected with the capstan. To 
disengage the hydraulic gear the vertical shaft m is lifted (Fig. 8) 
so as to disengage the pinion m2. from the large wheel n;. By 
means of a long toothed sleeve upon this shaft it is still kept in 
gear with the mechanism for raising the ends of the girders. 


ON COMPOUND MARINE ENGINES WITH 
THREE CYLINDERS WORKING ON TO TWO 
CRANKS.* 

By Mr. Rosert Doveias, KIRKCALDY. 

HaVING about twenty years ago had my attention directed to 
the type of steam engine manufactured by Mr. Corliss, of Rhode 
Island, in the United States, and not long thereafter having com- 
menced to build engines of that class, which are still regularly 
supplied by my firm, I was naturally led to appreciate the advan- 
tages and economy secured by using high-pressure steam, such as 
is generally used with Corliss engines. Having used steam of 
160 Ib. pressure for a compound Corliss engine for driving a mill, 
we were applied to in regard to supplying the machinery for an 
iron steam yacht called the Isa, belonging to the Royal Thames 

racht Club, in which it was proposed to fix a three-cylinder high- 
pressure compound engine, to carry a daily pressure of 120 lb. We 
undertook the work, according to a specification prepared by Mr. 

Alexander Taylor, of Newcastle-on-Tyne, who also specified the 

machinery for the Claremont. 

Regarding the Isa, it may be well to mention that she was a 
double-masted yacht, 118ft. length of keel; 18ft. 9in. in extreme 
breadth ; and 10ft. Sin. in depth, moulded; her yacht tonnage 
being 248 tons. Her engine was of the same style as that now 
illustrated, the three cylinders being 10in., 15in., and 28in. 
diameter respectively, and all with a 2ft. stroke, driving on to two 
cranks. There was one boiler, 8ft. 9in. diameter and 8ft. Gin. 
long, with two furnaces, and 106 2}in. tubes. The shell plates 
were of iron, lin. thick; boiler proved to 250 lb., and for a daily 
working pressure of 120 lb., indicating a little over 200-horse 
power. This vessel has been much at sea, this winter being up 
the Mediterranean, and has always been reported to us as extremely 
econo:nical in fuel, and costing a mere trifle for upholding. 

The engine now described—-see page 83—we built and fixed 
lately on board the steamship Claremont, a vessel which obtained 
some notoriety this winter when coming from the Tyne to Kirk- 
caldy to receive her machinery, as she was caught in a severe 
westerly gale near the Farne Islands, where the tug was obliged 
to throw her off, and she, with her small crew, drifted in the 
North Sea for several days until picked up and towed into the 
Firth of Forth by the steamship North Eastern, of Hull, which 
vessel, sad to relate, was herself soon afterwards lost, with all 
hands. As an unusually high pressure of steam is employed in this 
engine and boiler, I may be excused for giving some little detail of 
the principal parts. 

The first, or high-pressure cylinder, stands above the second or 
intermediate one; the piston rod, crank pin, and link reversing 
gear being common to both these non-condensing cylinders. The 
third, or low-pressure condensing cylinder, stands aft and along- 
side of the second cylinder. The first cylinder is 14}in. bore; the 
second 20tin.; the third 40in. The two first cylinders are fitted 
with hard, separately cast, liners for the pistons to work in, and 
they are steam jacketted. Each piston has a 33in. stroke. The 
first cylinder is supported off the second by three wrought iron 
turned columns, socketted into both. The second cylinder has its 
cover made in halves, with a vertical flanged joint, through the 
stuffing box, so as to get out the piston of the second cylinder 
without removing any other parts. The low-pressure cylin- 
der is fitted with a gun metal thand starting valve, having 
the escape steam led into the exhaust port. The slide 
valves are of cast iron; those of the first and second 
cylinders are balanced, on Dawes’ patent, which we have often 
used, and found satisfactory. The valve of the third cylinder is 
two ported for steam and single ported for exhaust. As the cranks 
are at right angles, a receiver is formed in the casing between the 
second and third cylinders. The steam pipes are of wrought iron 
welded tube, 44in. bore, Zin. thick, with wrought iron flanges 
screwed on and brazed. The pistons are cored out hollow, being 
stiffened by internal ribs, and are fitted with improved steel coils 
inside of cast iron packing rings, on Mather a Platt’s system. 
The surface condenser has 650 superficial feet of tubes, 17 w.g. in 
brass tube plates lin. thick, with glands screwed on cotton packing. 
The air pump is single acting, with a capacity of 1? cubic feet, with 
Kinghorn and Coe’s patent metallic valves. The circulating pump 
is double acting, with same valves. The two feed pumps have ball 
valves. Crankshaftis reversible ; has four bearings, each 8jin.diameter 
by 13in. long. The crank pins are 8}in. diameter by Yin. long. 
The cranks are at right angles. Propeller shaft is 8}in. diameter 
throughout ; intermediate shafting, 7?in. diameter. Propeller, of 
cast iron, 12ft. diameter ; 14ft. pitch ; points of blades set back 
6in. behind after end of boss. The boiler presents no feature of 
special interest, except that it is very strong and of the best 
materials and workmanship, adapted for a daily working pressure 
of 150 lb. per square inch. It is 11ft. 8in. mean diameter and 10ft. 
long inside, with three furnaces having separate combustion 
chambers and 182 iron tubes 34in. external diameter. On the top, a 
vertical cylindrical dome, 3ft. Yin. diameter by 4ft. high, attached 
to the boiler by a strong neck ring. The shell of boiler is formed 
of two rings of Siemens steel plates, each ring consisting of three 
plates ljin. thick, double rivetted circumferentially, and butt 
strapped and treble rivetted longitudinally, with steel rivets 1tin. 
diameter. All holes in the boiler shell, &c., are drilled in their 
place. All below in the centre line of boiler shell are countersunk 
outside and in. The boiler was tested with cold water to 300Ib., 
and with steam raised by its own furnaces to blow off at 185 1b. 
The heating surface is about 1300ft., being under 3ft. per indicated 
horse-power. The boiler is covered with silicate cotton and 
galvanised sheet iron. The ship is 180ft. in length, 29ft. breadth, 
and 13ft. depth of hold, carrying 800 tons of coal. Registered, gross 
672 tons, net 431 tons, and 90 nominal horse-power. On a trial 
trip, when loaded, the Claremont made a mean speed of 9} knots, 
the engine making 79 revolutions, indicating 446-horse power. 
Steam easily kept up. The consumption of Newcastle coal 
approximately computed at 1°3 per horse-power per hour. The 
owners, Messrs. Fisher, Renwick, and Co., of Newcastle-on-Tyne, 
have every confidence that this style of engine will be a commercial 
success, and before we had the Claremont’s machinery fixed on 
board, gave us an order for another engine and boiler the same. 
The diagrams—see page 83—are reduced from those taken from the 
engine, on the heated trial trip, by Richard’s indicator. No. 1 
cylinder : Diagram to one-sixteenth scale; valve set to cut off at 
three-fourths stroke. The initial pressure in cylinder is about 4 Ib. 
under the pressure in boiler. Mean pressure in this cylinder, 
58°15; horse-power, 121°18. No. 2 cylinder: Diagram to one- 
eighth scale; valve cutting off at three-fourths stroke. Initial 
pressure, 62 lb. Mean pressure in this cylinder, 35°65, giving 
151'1-horse power. No. 3 cylinder : Diagram to one-fourth scale ; 
valve cutting off at about one-half stroke. Initial pressure above 
atmosphere, 11 Ib. Mean pressure, 10°45, giving 172°9 Total 
horse-power, 446°8. 


* Read before the Institution of Engineers and Shipbuilders in Scot- 
land, 21st March, 1882. 


In the after discussion, Mr. Mansel said that in the paper just 
read they had a description of a well-devised piece of mechanism, 
to carry out in the best practical shape the correct principles of 
thermodynamics as applied to steam. 

Mr. James Hamilton, jun., said that as he had referred to this 
principle, although in a different connection, he might be allowed 
to say that these engines were now working satisfactorily, and that 
the consumption had been as low as 1'3 ib. This three-cylinder 
engine, with a steam pressure of 125 1b., gave very satisfactory 
results, and it was gratifying to find the results of the ship Aber- 
deen, which ship was on a comparatively large scale, being 3800 
tons, borne out by the figures now given. 

Mr. Halley said that in the steamer referred to by Mr. Hamilton 
the consumption of coal during a four hours’ trial was at the rate 
of 1°28 lb. per indicated horse-power per hour, the pressure of 
steam during the trial being about 125 lb. per square inch. As to 


| the consumption, it was not arrived at by mere assumption or 


calculation, but before the trial commenced the bunker doors were 
all closed and kept so until the trial was finished, the whole of the 
coal that was put into the furnaces being carefully weighed on 
deck in the presence of two inspectors and then passed down to 
the stokeholes, the fires at the end of the trial and the water in 
the gauge-glass being in a condition similar to what they were at 
the beginning, 

Mr. Mayer said he had that day been informed by a gentleman 
who was a well-known member of the Institution, that when he 
took out his first patent, twenty years ago, it was for a triple 
expansion engine ; and another had a few days since informed him 
that his firm had, a dozen years ago, designed a set of engines for 
expanding the steam in four cylinders in succession. The matter 
under consideration, therefore, was not altogether a novel one. 
He was glad to be able to say that the gentleman prominently 
mentioned by Mr. Douglas in his paper, namely, Mr. Taylor, of 
Newcastle, was present ; and doubtless the members would like to 
hear a few remarks from him on the subject in hand. 

Mr. Robert Duncan, Whitefield, asked if any trouble had been 
found in the lubrication of these engines. The high temperature 
of the high-pressure steam tended to decompose the oils, and this 
had proved one of the chief difficulties Mr. Perkins had to encounter 
in his attempt in the same direction. 

Mr. A. Taylor said he had no doubt the most important and 
difficult question connected with these engines was whether they 
were likely to prove a permanent advantage, and whether they were 
likely to cause a great deal of repairs. He was glad to say that 
the experience gained by the Isa was most satisfactory. When the 
system had been tried for four years, the repairs during that time 
had not cost £10. He had a letter the other day from the engi- 
neer, who gave details as to where they had been, but he never 
mentioned the machinery at all, showing that his mind at least 
was at rest on that point. 

Mr. James Gilchrist asked what was the total weight aboard a 
vessel whose engines were of 446 horse-power? 

Mr. Douglas would not like to state any figures at present as he 
was not quite sure, but he would produce it at the next meeting. 
The boiler was about 27 tons, or about 40 tons with the water in. 
He had never heard the engineer complain about the oil. He had 
seen the cylinders several times. He looked at the top one, and 
observed that it was just like a piece of glass. They had never 
required to file any of them. A good, sound metal would stand 
the pressures they had got to at the present moment. 

A vote of thanks was then passed to Mr. Douglas for his paper, 
and the discussion was adjourned till next meeting. 

The discussion of this paper was resumed on the 25th April, 


Mr. Douglas, according to promise at the previous meeting, gave 
the following as the weights of the Claremont :—The boiler and 
mountings, 31 tons; and engine, &c., 60 tons—making a total of 
91 tons. 

Mr. Howden said he regretted the absence of Mr. Douglas, as he 
would like to have asked if there was not some vibration found in 
the high-pressure cylinder which was carried by three wrought iron 
columns = the top of the second or intermediate cylinder. From 
his experience of engines with one cylinder supported above another, 
and worked by one piston rod, as in these engines, he found they 
could not be too rigidly connected. Even the working of the slide 
valve on the upper cylinder, with its considerable overhang, tends 
to throw the axis of the upper cylinder out of the straight line. 
Much vibration in this way would lead to rather serious wear in 
working. Another point of importance in these triple expansive 
engines was the proportioning the relative capacities of the cylin- 
ders, and regulating the rates of expansion in each. He did not 
approve of attempting to make the ratio of expansion equal in 
each cylinder, as he considered the most economical results would 
not be obtained in this way. When he began marine engineering 
twenty-two years ago, with steam of 100 lb. pressure, expanding 
through two cylinders, his observation of the working of this 
pressure, and the belief that still higher pressures would soon be 
used, led him to make designs of enginrs for expanding steam of 
high pressure continuously through three and four cylinders. 
Owing, however, to constructional and other avoidable 
defects, which, with our present experience, would have been 
easily overcome, the high pressures and other innovations of 
these days fell into disfavour, and shipowners who had been 
induced to try them, in the hope of immediate success—which all 
experience shows, has never at once been attained in great de- 
partures from ordinary practice—rushed back in their disappoint- 
ment into low pressures, jet condensers, and the use of high 
pressure steam for marine engines was shelved for twenty years. 
There is, in point of fact, nothing being done or proposed in 
marine engineering at the present day that was not proposed more 
than twenty years ago. Our progress during that time has not 
been in theoretical knowledge or new designs, but in construction 
and practical experience, and in the greater confidence which this 
experience bas given both to the engineer and shipowner. He had 
now prospects of carrying out, in a good practical way, the designs 
of these earlier years. It should not be supposed, however, though 
steam of high pressure is theoretically much more economical 
than low-pressure steam, that greater economy must necessarily 
follow from its use. Frequently the reverse is found to be the 
result, and this arises from the fact that high-pressure steam, 
or rather its contained heat, can be wasted much more easily 
than the heat of the low-pressure steam. It is an instructive 
fact that the most economical result in actual propelling at sea 
which his firm has probably, yet attained, has been got recently 
from a steamer with a maximum steam pressure of 75 lb. in her 
boilers. It would bring the case more intelligibly home to those 
who may compare the performance in carrying with that of other 
steamers if he stated the particulars. The steamer is 270ft. in 
length, 33ft. Gin. in breadth, and carries 1850 tons dead weight on 
17ft. draught. At an average speed of 94 knots per hour, the con- 
sumption of coal over two voyages to the West Indies and back has 
been 94 tons per twenty-four hours. At the same time greater 
economy should be obtained from steam of a high pressure, if 
properly used, and if pressures considerably above 100 lb. are used, 
this steam will, in large engines at least, be most judiciously 
expanded through more than two cylinders, as has been done in 
the engines which Mr. Douglas has brought before the Institution. 

Mr. Moore remarked that the pressure in Cornish engines varied 
from 35 lb. to 451b., and the expansion was all made in one 
cylinder. It is recorded that the pumping engine at Fowey Consols 
mine in 1834 raised 122 million pounds lft. high by the consump- 
tion of 94 Ib. of coal, or 1°48 lb. of coal per horse-power per hour. 
Of course the Cornish engine lifts a yak weight which is the most 
favourable for economical working. He did not mean to say that 
higher pressures would not lead to greater economy, but merely to 
note what had been done with comparatively low pressures and 
single cylinders. (See ‘‘ Coal and Coal Mining,” page 187.) 

Mr. H. R. Robson was of opinion that the adoption of an in- 
creased pressure of steam would effect a further saving of fuel. 
For much higher pressures than at present in use some such method 


of expanding the steam in several cylinders as that brought before 
them by Mr. Douglas would be necessary in order to avoid shocks 
on the shafting, rods, &c., and although the present type of two- 
cylinder engine was well adapted for such pressures as at present 
generally used, much increase in pressure would, in his opinion, 
necessitate intermediate cylinders. 

Mr. D. Halley said, with regard to a remark made by Mr. 
Robson, that it did not necessarily follow that steam of 125 1b. 
pressure would give better economical results than steam of 75 1b. 
pressure. It might even give worse results, provided the steam 
was used injudiciously, but better economy could be obtained with 
the higher pressure, by properly taking advantage of the greater 
amount of expansion that could be got out of it. 

The President said, perhaps there was not any member of the 
Institution that had a seen connection with the compound engine 
than himself, and he asked their consideration whilst = said a few 
words on the subject. In 1847 he was placed in charge of erectin 
the alterations made on the engines driving the cotton mills o 
Messrs. Johnstone and Galbraith, near the canal basin, Port 
Dundas. These were the first pair of engines worked in 
Glasgow under the late Mr. William McNaught’s compound 
patent. Ever since that time he had been intimately con- 
nected with the expansion of steam in compound engines, 
using steam varying from 251b, to 130 1b, pressure. He was very 
glad that Mr. Douglas had contributed this paper to the Institution, 
but the only new point was the arrangement of the cylinders. Mr. 
Douglas had followed the tandem principle by placing one high- 
pressure cylinder above the other, and putting the low-pressure 
cylinder alongside the largest high-pressure cylinder, using two 
cranks set at right angles. He—the President—could not say that 
the tandem arrangement of cylinders ever recommended itselt to his 
own — ; for engines of moderate power, say up to 3000 indi- 
cated horse-power, he preferred two cylinders alongside of each other 
with two cranks, and when greater powers were necessary he 
divided the low-pressure into two, and made a three-cylinder engine 
—one high-pressure and two low-pressure cylinders, the engine 
having three cranks. Some of these three-cylinder engines were 
worked with steamof 85 lb. pressure. A fewyears ago he had many 
meetingsand conversations with the late Mr. John M. Rowan, regard- 
ing Mr. Rowan’s plans of boilers for steam of high pressure, and he 
ultimately determined on giving tlfese boilers a trial when a favour- 
able opportunity occurred. The difficulty they had to encounter at 
that time was in getting anyone connected with steam shipping bold 
enough to adopt so high a pressure as 1301b. Ultimately Mr. 
Dixon, of Liverpool, arranged to fit his s.s, Propontis, a vessel of 
about 2000 tons gross register, which was then working with ordi- 
nary engines, with boilers made from Mr. Rowan’s design, and 
Messrs, John Elder and Co. undertook to make the engines and 
boilers for that vessel. The boilers were designed to carry 130 lb. 
pressure, and the engines were arranged to expand the steam in 
three cylinders, because he, the President, was convinced that if 
they were to work steam of so high a pressure satisfactorily, it 
must be done in three cylinders, The portion of sole plate and 
framing of the third cylinder was made in such a way that if the 
boilers did not prove a success, the parts might be easily removed 
and made a two-cylinder compound engine. The boilers did 
not turn out the success expected, and were replaced within 
two years by boilers of the ordinary type made to carry 0b. 
pressure, and if his recollection was correct the high-pressure—or 
first—cylinder was at the same time increased an inch or two in 
diameter, but with this exception the three-cylinder engine, as 
originally made for the s.s. Propontis, is still working very 
satisfactorily in that ship. Since 1874 we have advanced consider- 
ably, and by the substitution of steel for iron boilers of the ordinary 
cylindrical type can now be made to carry 150 lb, pressure. Messrs. 
Robert Napier and Sons have lately fitted a tie with engines 
something similar in design to those in the Propontis, and as the 
difficulty with the boilers to carry steam up to 130 lb. pressure has 
been surmounted, he had no doubt they would soon have many 
engines at work expanding steam in three cylinders, and working 
more economically than the ordinary two-cylinder compound 
engines. It must, however, be borne in mind that it would be 
more difficult to show a high economy of fuel now by any pressure 
of steam, or by any arrangement of cylinders, than it was twenty- 
eight years ago, when the compound engine was introduced for 
marine purposes. Then the ordinary jet condenser engine was usin 
from 4 1b. to 6 lb. of coal per indicated horse-power. The 
engine at present does not burn more than from 1 lb. to 2} lb. per 
indicated horse-power. ‘They had, however, great reason to be 
proud of the progress made in their own time. One hundred years 
ago the illustrious Watt guaranteed his reciprocating engine to 
work with a consumption of 10 lb. of fuel per horse-power per hour. 
Now it might safely be said that the engineers of the  greniy day 
had reduced the consumption to about 14 lb. of fuel per horse- 
power per hour. It must therefore be seen that they would have 
great difficulties in coming much lower. The advance in the way 
of steam pressure, considering the great development of our steam 
mercantile fleet, had not been so rapid as it might have been ; but 
considering the difficulties that had to be encountered, especially 
in large engines, from the increase of temperature, it was probable 
that 130 lb. to 140 lb. pressure would be as far as they could go in 
that direction for some time. He hoped the members of the 
Institution would take into consideration the advancement of 
high-pressure steam, and that they would go on, and design and 
manufacture engines in the future, as they had done in the past, 
which would be in every respect satisfactory. 

A vote of thanks was then passed to iy for his paper. 


NAVAL ENGINEER APPOINTMENT.—The following appointment 
has been made at the Admiralty: William J. Harding, engineer, 
to the Asia, as supernumerary. 

New TELEGRAPH CaBLE.—Negotiations are proceeding with the 
Eastern Telegraph Company with respect to the laying of a cable, 
if it be necessary, between Alexandria and Port Said, and through 
the Canal to Suez. The original cost would be about £45,000. 


LauNncH AT BAarrow.—The Barrow Shipbuilding Company, on 
Monday last, launched from their yard a new steamer for Messrs, 
Fraissinet, Marseilles, which is intended for the Baltic and Medi- 
terranean trade. She was named the Taygete, and is of the follow- 
ing dimensions :—260ft. long ; 37ft. beam ; 23ft. depth of hold, and 
1850 gross tonnage. She has accommodation for 20 first-class 
passengers and 24 second-class. The engines will be of the direct- 
acting surface condensing type, of adequate power to obtain 
12 knots per hour. 

Co-OPERATIVE Contracts.—A scheme has been 
presented by M. Floquet, the Prefect of the Seine, under which 
associations of workmen will be admitted to compete for 
public works in Paris. The workmen’s delegates have main- 
tained that if the Administration would consent to make regu- 
lar fortnightly or monthly payments on account, they would 
undertake to leave as a guarantee until completion a deposit of 
from 20 to 30 per cent. on each of these payments. The Adminis- 
tration has agreed to this arrangement, but stipulated—(1) The 
creation of a special fund in aid of those of the associated workmen 
who may fall ill or be wounded in the execution of the work, and 
for the widows and children of the deceased partners ; (2) the esta- 
blishment of an arbitration board of three members to regulate 
disputes between the men, without prejudice to the authority con- 
ferred by the regulations upon the official architects and engineers ; 
(3) the nomination of one or more syndics, furnished with full 
legal powers to act on behalf of the association and with certifi- 
cates of capacity and good conduct ; these syndics will draw up the 
tenders, and, in case of their being accepted, will superintend their 
execution as clerks of the works, under the supervision of the 
architects and engineers, The Architect thinks it is probable that 
a — scheme will be almost unanimously approved by the 

uncil, 
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RAILWAY MATTERS, 


A PETITION has been presented to the Queensland Government 
praying for immediate extension of the Central Railway, which at 
present has its terminus at Bogantungan—227 miles from Roch- 
amptor. 

THOSE who have not visited Fenchurch-street Station lately will 
be surprised to find that it is not only being completely renovated, 
but that under the Great Eastern Company great improvements 
are being made in the station and platform accommodation. 


THE Cleveland extension Mineral Railway is now being com- 

leted. The line is eleven miles in length, and starts near Loft- 

ouse, on the Cleveland branch of the North-Eastern Railway, 
runs nearly straight south to Glaisdale, where it joins the North 
Yorkshire and Clovdend branch of the same railway. Mr, John 
Waddell, of Edinburgh, is the contractor. 


IN the report on the collision which occurred on the 31st March 
last, at St. Auscell station, on the Cornwall Railway, when the 
10 a.m. up | sarc train from Penzance ran into the down loop 
line at St. Austell station, and there came into collision with two 
trucks which were being loaded with fish, Major-General Hutchin- 
son says: “‘ This collision would probably have been avoided had 
the passenger train been fitted with continuous brakes.” 


WE regret to have to record the death of Mr. John Stirling, 
chairman of the North British Railway Company. His first 
connection with railway work was in the promotion of the Dun- 
blane, Doune, and Callander line, completed in 1858. Since that 
date he has occupied a prominent place in Scotch railway matters. 
In 1866 he became chairman of the North British, got it out of its 
difficulties, and remained chairman since. He will be succeeded 
by his son, Mr. Patrick Stirling. 

Tur North Staffordshire Railway Company have made a profit 
on last half-year’s working of £174,190 against £98,784 in the corre- 
os period of the year previous. The dividend proposed on 
the ordinary stock is at the rate of 2} per cent. per annum, leaving 
£2678 to be carried forward. The half-year’s expenditure on 
capital account was only £4000, and it estimates that during the 
current half-year, chiefly for new works and working stock, £8200 
will be required ; and subsequently an additional £11,800. 


A Sr. GorHARD train was recently, it is reported, saved from 
what might have been a serious disaster by an act of rare courage 
and devotion on the part of a workman. As the noise of the 
train was heard in the distance, a large stone fell from the rocks 
above, at the outlet of the Polmengo Tunnel. A way guard who 
was on the spot succeeded, by a great effort, in pushing the 
obstacle aside, but only at the sacrifice of his life, for at the same 
instant the train came up, and before he could get out of the way 
be was caught by the locomotive and cut to pieces. If this is true 
that man’s memory ought to be treated as that of a hero. 


At the meeting of the Leicester Tramways Company yesterday 
it was announced that the total receipts from all sources amounted 
for the half-year—including the sum of £335 12s, 4d. brought for- 
ward—to £10,858 6s., and the expenses to £7134 18s., leaving a 
balance of £3723 8s, for disposal, with which the directors recom- 
mend a dividend of £10 per cent. per annum for the past half- 
year, leaving a balance of £359 6s. 6d. Out of this balance the 
directors propose to add £300 to the Contingency Fund, and to 
carry forward £59 6s. 6d. to the next account. The company now 
owns 139 horses and 34 cars. Allowing three horses for working 
the omnibus and wagonette owned by the company, this is only 
four horses per car, even supposing all at work. 


WE observe that a tramway has been authorised and is about to 
be constructed up Highgate Hill on Hallidie’s cable system, from 
the Archway Tavern to a point near the historic Highgate ‘ Gate- 
house.” This system was fully illustrated by us as carried out at 
San Francisco, in our impression of the 10th October, 1879, and 
and it has there been so successfully at work for eight years that it 
has been adopted in a number of places, including Philadelphia. 
The cost of haulage is very small compared with horse traction, 
and is much smaller than any other extensively employed system, 
as might be expected from experience with rope haulage in mines. 
The company, which has acquired the Hallidie patents for Europe, 
and by whom the tramway above mentioned is about to be con- 
structed, have retained Mr. Joseph Kincaid and Mr. James 
Clerninson, MM.I.C.E., asconsulting engineers, asufticient guarantee 
that the system will not lack practical experience and ability to 
make it as great a suecess as it has become on all hands in the 
United States. 

THE earnings of all the railways in operation in the United 
States in 188] equalled 725,325,119 dols., being an increase over the 
previous year of 110,000,000 dols.—the rate of increase being very 
nearly 16 per cent. The earnings equalled 13°60 dols, per head of 
our population. Their net earnings were 276,654,119 dols., an 
increase of 21,500,000 dols. over those for 1880. Their current 
expenses were 449,565,071 dols, The amount of interest paid 
during the year on their funded debts was 128,887,002 dols.; the 
amount paid in dividends was 93,344,200dols., against 77,115,411 
dols. for 1880. The cost of working these roads for the year was 
449,565,071 dols., or 65 per cent. of their gross earnings. The total 
amount expended in the construction of new lines and in operating 
and improving the old ones was over 750,000,000 dols.-—the greater 
part of this sum being paid in wages. The number of persons 
employed in operating them averaged fuily 12 to the mile of 
operated line, 1,200,000 in all. The number employed in the con- 
struction of railroads equalled 400,000. 

A MEETING of the shareholders of the Epping Forest Tramways 
took — on Tuesday, August Ist, at the offices of the company, 
the chairman, Mr. Mark Shephard, presiding. There was a large 
attendance. Mr. C. B, King, one of the company’s engineers, 
stated that although the rails had only been delivered a few weeks, 
about 500 yards of line were already completed, and the first 
section will be — for traffic in about three weeks’ time. The 
company interid to apply in the next session of Parliament for 
power to use steam, and for this purpose tne line is very substan- 
tially laid. Mr. Hammock, a director, mentioned that at Batley, 
in Yorkshire, where both steam and horse-power had been in use, 
it had been — that a saving of 2{d. per mile had been 
made by the adoption of the former. The engines were constructed 
by Merryweather and Sons, the only firm who have had any very 
great experience in this branch of engineering. Messrs. B. Cooke 
and Co., of Battersea, are the contractors for the works, and 
Messrs. Merryweather have the contract for the cars. 


Tuk Downham and Stoke Ferry Railway, which was inspected 
on the 28th July by General Hutchinson, R.E., and opened for 
traffic by the Great Eastern Company on the Ist August, is 
single, and about seven miles long. Commencing by a junction 
with the Ely and Lynn branch of the Great Eastern system at 
Denver—a goods siding and former passenger station about two 
miles south of Downham—it runs in an easterly direction to the 
town of Stoke Ferry on the river Wissey, with intermediate 
stations at Riston Hall and (Dereham) Abbey. By skirting the 
Fenlands of the river Wissey, the line has been made practically 
level, the steepest gradient being 1 in 200 for a short distance near 
the commencement. The buildings throughout are built of white 
brick relieved by red string courses and arches. At Stoke Ferry, 
where, in order to provide for the future extension of the line it 
was necessary to place the terminal station on a fen in which the 
depth of peat varies from 10ft. to 18ft., the whole of the buildings 
are supported on brick arching resting on a substratum of hard 
silt below the peat. The line has throughout been laid out with a 
view to its forming an important link in the future cast and west 
communication through Central Norfolk. The works have been 
carried out by Mr. J. Waddell, of Edinburgh, who has constructed 
the Ely and Newmarket and other railways in the eastern counties, 
under the direction of the engineers, Messrs. W. Shelford, of 
Westminster, and J, K, Rodwell, of Bury St. Edmunds, 


NOTES AND MEMORANDA. 


THE earliest suggestion for increasing the sensitiveness of the 
barometer was made—1668—by Hook, who fixed over the mercury 
a narrow tube containing spirit, a device every now and then 
brought out as new. 

M. CAILLETET recommends the employment of vaseline as a 
lubricant wherever mercury is present ; for, as is known, most oils 
and fatty matters clog with finely-divided mercury, and are objec- 
tionable on this account. 

ACCORDING to a paper in the Comptes Rendus ‘‘ On the Coal 
Basins of Tong-King,” by M. Fuchs, the workable coal in this 
district, at not more than 330ft. below the sea level, is estimated 
to be over five million tons, There are four different species in 
distinct groups of beds, 


THE number of lives lost on the coasts of the United Kingdom 
during 1880-1 was 984, which, the Nautical Magazine says, is 
753 in excess of the number lost in the preceding year, and 387 
higher than the average for the four preceding years. As before 
observed the increase was almost entirely dne to the gales of 28th 
and 29th October, in which considerably over 300 lives were lost 
on our coasts. 


THE following has been given for cleaning dull gold :—A solution 
of 80 grms. chloride of lime, 80 grms. bicarbonate of soda, and 
20 grms. common salt in 3 litres distilled water is prepared and 
kept in well closed bottles. The article to be cleaned is allowed to 
remain some short time in this solution—which is only to be 
heated in the case of very obstinate dirt—then taken out, washed 
with spirit, and dried in sawdust. 

DvurinG a heavy thunderstorm in the Shetland Islands on the 
25th ult., which lasted several hours, a hill, three miles from 
Lerwick, was struck by lightning, and huge masses of rock and 
débris were thrown down on the public road which the hill over- 
hangs, filling up the road and the valley at the other side, and 
suspending traftic. The weight of the fallen rock has been estimated 
at 400 tons. Here is electricity helping geology. 

MM. Wirz and Osmond have extracted vanadium from the 
basic scoriw of the Creusot Ironworks in industrial quantities. 
They stated at the Séance of the Académie des Sciences of July 
3rd that the Creusot scori# contained vanadium which they esti- 
mated to be equal to 60,000 kilogs. annually ; and that they are 
able to extract either metavanadate of ammonium or other vanadic 
products, specially applicable to the manufacture of aniline blacks 
with chlorides. 

AN extensive deposit of bismuth in the form of metal and oxide 
has been discovered in the north-east of New South Wales. 
Hitherto the bismuth of commerce has chiefly been derived as a 
bye product in the treatment of zinc, cobalt, and silver ores, and 
has commanded a price quite out of proportion to the cost of pro- 
duction. From the new mine, the Journal of the Society of 
Chemical Industry says, the metal can be sent into the market 
at a cost which, if the present price—6s. 8d. per lb.—were 
maintained, would insure a profit of more than £500 per ton. 


AT a recent meeting of the Paris Academy of Sciences a paper 
was read ‘‘ On Various Hydrates Formed by Pressure and Release 
from Pressure,” by MM. Cailletet and Bordet. They compressed 
phosphuretted hydrogen in presence of water ; on sudden release 
crystals of what is doubtless a hydrate of phosphonium were 
formed within a tube. The critical point was + 28deg. Other 
hydrates were had on treating similarly equal volumes of carbonic 
acid and phosphuretted hydrogen with water, dry phosphuretted 
hydrogen, and sulphide of carbon, and ammoniac gas in presence 
of a saturated solution of that substance—a hydrate of ammonia 
was formed in the latter case on the admission of some air. 


M. CaILvetet has invented a new pump for compressing gases to 
a high degree of compression. The main point in its construction 
is the method by which he obviates the existence of useless space 
between the end of the piston-plunger and the valve, which closes 
the end of the cylinder. This he accomplishes, Nature says, by 
inverting the cylinder and covering the end of the plunger with a 
considerable quantity of mercury. This liquid piston can of course 
adapt itself to all the inequalities of form of the interior space, 
and sweeps up every portion of the gas, and presses it up a 
conical passage into the valve. The valve by which the air enters 
the body of the pump is opened by cam-gearing after the descent 
of the piston below the point where the air rushes in. 

Dr. FLEISCHER, of Germany, describes a new system of hydraulic 
propulsion for ships. He dispenses with a turbine, and allows the 
steain to act directly upon the water in two large vertical cylinders 
placed amidships. These two cylinders communicate with the 
ejecting nozzles, which are situated on either side of the keel. In 
each cylinder there is a ‘‘ float” or piston of nearly the same 
diameter as the cylinder, with a closed spherical top ; when this 
float is in its extreme upper position, the cylinder is full of water. 
Steam is then adinitted into the upper part of the cylinder above 
the float, the latter is pressed down, and the water is expelled 
through the nozzle-pipe with great velocity. Ata certain portion 
of the stroke, the aden of steam is shut off automatically, the 
remainder of the stroke being performed during the expansion of 
the steam, and the velocity of ejection of the water gradually 
diminishing. At the conclusion of the stroke, the exhaust-valve 
from the steam space to the condenser is opened, the steam rushing 
out, forming a partial vacuum above the float, and the water enters, 
pressing the float up. 

A VALUABLE contribution to the subject of the electricity of 
flame has been lately made by Herren Elster and Geitel. The 
discrepancies in previous results are attributed largely to the 
behaviour of the air layer immediately outside of the flame having 
been left out of account. The authors used a Thomson quadrant 
electrometer for measurement. They find the supposed longi- 
tudinal polarisation of flame merely apparent, and due to unequal 
insertion of the wires used as electrodes. On the other hand, 
flame is strongly polarised in cross section; an electrode in the 
air about the flame is always positive to one in the flame. The 
theory the authors adopt is this: By the process of combustion per 
se free electricity is not produced in the flame; but the flame-gases 
and the air-envelope have the property of exciting, like an electro- 
lyte, metals or liquids in contact with them. ‘To this electrolytic 
excitation is added a thermo-electric, due to the incandescent state 
of the electrodes. he amount and nature of the electric excita- 
tion is independent of the size of the flame, and dependent on the 
nature, surfaces condition, and glow of the electrodes, and on the 
nature, Nature says, of the burning gases. It is remarked that 
flames may be combined in series like galvanic elements, and so as 
to form a *‘ flame battery.” 


CHINA grass is generally cultivated a long distance from the 
market. About a ton of raw, woody material has thus to be 
transported to produce 14 cwt. of fibre, and the gum in the grass 
becomes dried up during transport, making the separation of the 
fibre from the wood and epidermis difficult and expensive. To 
cheapen the production of fibre generally a simple and inexpensive 
teen has been devised by M. Favier, and is being introduced in 

ingland by Messsrs. Brogden and Co., of 40A, King William-street, 
London. ‘This process consists in steaming the fibre-producing 
plants at the place of culture and sending only the epidermis with 
the fibre attached to it across country tothe mills. The apparatus 
employed consists merely of a stout deal box 8ft. long by 2ft. wide 
and 20in, deep. This box has a false bottom, under which runs a 
fin, iron steam pipe, connected with a boiler and having perfora- 
tions, At the bottom of the box at one end is an outlet for the 
condensed steam. Into this box the grass is placed, the lid closed, 
steam at a low pressure is turned on, and in twenty minutes the 
fibre is found to be in excellent condition for stripping the epidermis 
with the fibre from the wood, the gum having been partially dis- 
solved and the samples properly softened. It is stated that the 
cost of producing the fibre ready for the scutching machine is only 
&2 per ton. 


MISCELLANEA. 


PorTABLE engines of 8-horse power can be obtained in New 
South Wales for £260, but in Victoria, owing to the duty, the 
Colonies and India says, they cost £310 each. 

THE concours réyionauxz, or agricultural shows under the 
auspices of the French Government, are announced to take place 
next year at Caen, Vannes, Amiens, Blois, Troyes, Bourg, Roche- 
fort, Foix, Aurillac, Mende, Nice, and Digne, at dates to be here- 
after determined. 

THE July number of Art and Letters, conducted by Mr. J. 
— Carr, and published by Remington and Co., contains, as 
usual, a selection of good wood engravings. The subjects treated 
are: ‘‘ The Embarkation of the Queen of Sheba,” “‘ Modern Land- 
scape,” ‘Carle Vernet,” ‘‘ Examples of Old German Metal Work,” 
“Sarah Bernhardt’s Paintings and Sculpture,” serial story, &c. 

THE August number of Art and Letters, edited by Mr. J. Comyns 
Carr, and published by Remington and Co., has some good engrav- 
ings under the titles, ‘‘ Milton Dictating Paradise Lost to his 
Daughter,” ‘‘ Carle Vernet,” ‘‘ Modern Landscape,” ‘‘ The Gate of 
the Loggretta, Venice,” “‘The Hamilton Palace Sale,” ‘‘ La For- 
tuna,” &c., and the information accompanying these is well written 
and entertaining. 

AN application was made on the 28th July to Mr. Justice Chitty 
by the Edison Electric Light Company, Limited, in an action 
brought by the company against the Swan United Electric Light 
Company, Limited, to restrain that company from supplying incan- 
descent lamps alleged to be infringements of Mr. Edison’s patent 
rights, which have been purchased by the plaintiffs. The motion 
vas directed to stand over until the hearing of the action, the 
defendants undertaking in the meantime to keep an account. 


A simple but very welcome improvement has been carried out by 
the Manchester Corporation by abolishing the open portable coal 
fires which have hitherto been used when any pipe connections or 
other similar work has been carried out in the streets, and substi- 
tuting in their place a charcoal stove, which is perfectly smokeless, 
and does not cause the nuisance of the open coal fires. This stove 
has been introduced by Mr. Bennett, of South Parade, and is a 
very handy apparatus, suitable for such light work in connecting 
the smaller main and service pipes. 


Ar one of seven balloon ascents made in Paris on the 14th ult. 
one of the balloons exploded at 2000ft., and, Nature says, “the 
aéronauts were precipitated to the ground with terrific velocity, 
happily without any loss of life or injury in consequence.” It 
appears, however, they were not precipitated to the ground with 
that velocity, for the same journal continues “they were saved 
by a miracle, their car having been suspended in a gap between two 
houses. The catastrophe was produced by their imprudence, 
having placed their canvas in a net which was not quite large 
enough.” 

Ar the half-yearly meeting of the Mutual Sick Benefit Society 
in connection with M. Albert Piat’s engine works, Paris, on 23rd 
ult., M. Piat, who has introduced the system of participation by 
the workmen in the profits of his establishment, announced that 
those of the men who had fulfilled the stipulated conditions were 
credited with 8} per cent. of their wages. Half of this sum was 
paid in cash, and the other half was carried to a kind of reserve 
fund, payable to the men or their heirs. M. Charles Robert 
pointed out the principles and advantages of this system of partici- 
pation by the workmen in the profits of the undertaking. 

THE litigation between the owners of the s.s. City of Rome, the 
Inman Company, and the Barrow Shipbuilding Company, her 
builders, is understood to have been compromised, so that the 
intended trial at the Liverpool Assizes will not take place. The 
Inman Company’s claim was for £140,000 for various alleged dis- 
crepancies between the vessel as finished and the specitication 
under which she was built. It is believed that, as a result of the 
compromise, the City of Rome will cease to belong to the Inman 
Company, but will in future form part of the Anchor fleet of 
Transatlantic vessels trading to Barrow-in-Furness. 

A COMPANY, under the name of the Ascot District Gas Company , 
has been formed, and proposes to carry out at once the works 
authorised by the Ascot District Gas Act, which received the Royal 
Assent on the 24th July last. The area to be supplied is a district 
with a large growing population. The works have been designed 
by Messrs. J. Quick and Son, of Westminster, and under a general 
contract between the company and Mr, R. A. Meyer, of Westmin- 
ster, are to be carried out by Mr. Alfred Williams, of 64, Bankside, 
S.E., well known in the gas world. The authorised capital is 
£60,000, with borrowing powers of £15,000, the first issue of shares 
being limited to 4000 shares of £10 each. The oftices of the com- 
pany are the same as those of the late Brighton Gas Company, 
with Mr. Wm. Liddall as secretary. 

TAKING the value of the steamships lost in 1881 at £15 per 
ton, and of the sailing ships £8, the value of the ships totally lost 
would be—steamships, £1,217,025 ; sailing ships, £2,136,408 ; total, 
£3,353,483, as compared with an estimated value of £2,844,338 for 
the ships lost in the previous year. Assuming that the vessels 
which met with serious and unimportant casualties were damaged 
or depreciated by 25 per cent., the loss to British shipping by 
casualties not resulting in the total loss of the vessels would be 
£5,853,862, which added to the value of the vessels totally lost 
would raise the loss to British shipping by casualty, collision, or 
shipwreck to £9,207,295. If, says the Nautical Magazine, the 
value of the cargo sacrificed in the vessels totally lost, or damaged 
in the vessels which met with serious casualties, were added to the 
above estimate, the amount of the loss sustained by British com- 
merce and shipping by sea casualties would certainly appear 
enormous. 

AN electrical exhibition is to be opened in the Westminster 
Aquarium on the 1st November, and to remain open until the 1st 
March, 1883. It is to be strictly an exhibition relating to the 
development of the practical applications of electricity to useful pur- 
poses, and £1000 is to be distributed in prizes, which will be offered 
for :—(1) Best systems of storage and generator suitable for railway 
systems ; the generator to be worked from an axle in motion on the 
train. (2) For best systems of storage battery, including (a) large 
size for central depdt work—model, if preferred—and (}) small size 
to drive six Swan or other incandescent lamps, and made self-con- 
tained and portable. (3) For the design in models, showing the 
best method of utilising (a) wind, water; (J) tidal forces ; for the 
purposes of electrical storage of energy. (4) For best electromotor 
for stationary work, or for tram-car work; (a) absorbing 4-horse 
power ; (b) absorbing 2}-horse power ; (¢) absorbing 5-horse power. 
(5) For best automatic—shunt or otherwise—system of dynamos 
for compensating change of resistance in external circuit, and 
economising power absorbed by machine. (6) For the best model or 
drawing with estimates on any system, of a central station to drive 
20,000 incandescent lights over a radius of one mile. (7) For best elec- 
tric meter to measuresupply of electricity from mains to houses. (8) 
For best set of twenty-five fancy fittings for electroliers, &c., suit- 
able to (a) are or () incandescent lights. (9) For the best set of 
fittings suitable for restaurant or hotel bars and counters. (10) For 
best application of electric light fittings to purpose of photographic 
studio. (11) For the best set of fittings, &c., for drawing and other 
private rooms. (12) For best system of street mains or leads for 
transmission of electric energy — complete—for public supply. 
(13) For best system of electric coupling for trains. (14) For best 
photometer, if possible, self-recording. (15) For best electro 
dynamo-meters ; (a) to measure direct currents; (b) alternating 
currents; both combined in one instrument. (16) For the best 
thermopyle adapted to the utilisation of waste heat, and its conver- 
sion into light or power by means of storage. (17) For best 
lamp and arrangement for illuminating mines—especially with 
reference to coal mines, or for submarine operations. (18) For 
most complete apparatus for remedial appliances, especially with 
regard to use of a bath in which the patient is immersed, Mr, W. 
D. Gooch is the engineer for the exhibition, 
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THE NIEDERBAUM SWING BRIDGE, HAMBURG. 


(For description see page 82,) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveav, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., Booksellers, 
LEIPSIC.—A. Twiermeyer, Bookseller. 
NEW YORK.—Tue Witimer and 

81, Beckman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents thai letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 


J. C.—The smaller quantity of water would pass through when the barge 
passed through the lock. 

F. R. (Penge).—The address is given in the paragraph to which you 
refer. The number is 14, 

BenpinG Corper Pires.—-H. and J. R. may obtain machinery they require 
by application to P. and F. Gougy, 143, Boulevard Montparnasse, Paris. 
J. P.—The height of a conical pendulum governor is to Le measured to the 
point where the arms carrying the balls would, if prolonged, intersect the 
vertical line. You are quite right in your views, and your opponents are 

wrong. 


RAW HIDE MALLETS. 
(To the Editor of The Engineer.) 
Sir,—You will oblige us by allowing us to ask for the name of the 
manufacturers of raw hide mallets. L. axnp Co, 
London, July 31st. 


CARPET BEATING MACHINE, 
(To the Editor of The Engineer.) 

Srr,—-I have somewhere seen a notice of a new carpet beating machine, 
and shall be glad if any of your readers can send you for me the name of 
the inventor or maker of this machine. A. 8. 

Vienna, July 28th. 


ENGINEERS IN AMERICA, 
(To the Editor of The Engineer.) 

Sir,—I should be much obliged to any of your readers who have had 
experience in America, if they would inform me whether there is much 
scope for a young civil engineer without influence in the United States 
or Canada, and what paper is the best as an advertising medium for a 
Ve-th in either of the countries mentioned. Ss. 

Doncaster, August 2nd. 


SUBSCRIPTIONS. 

Tae Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance) :— 

(including double numbers).. .. .. £0 148. 6d, 
Yearly (including two double numbers) .. -- £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut ENGINEER is registered for transmission abroad. 

Cloth cases for binding Taz Excinrer Volume, price 2s. 6d. each. 

Many Volumes of Tut ENGINEER can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive Taz ENGINEER weekly and post-jree. 
Subscriptions sent by Post-office order must be accompanied by letter of 
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THE ELECTRIC LIGHTING BILL. 

Sir Freperick BramweE.t has been one of the first, if 
not the first, to call attention to an aspect of the Electric 
Lighting Act, which deserves some attention. Sir 
Frederick wrote in the first inst.nce to the Times, and his 
letter was published in that journal on the 2st ult. He 
has since re-published his letter in the form of a pamphlet. 
He deals with but one point in connection with the Act, 
namely, the clause provided for,the purchase by corporate 
or municipal bodies of the plant and goodwill of electric 
lighting companies. It is known that these can be pur- 
chased, whether the companies like it or not, at the end of 
fifteen years, dating from the time when the works began 
to discharge public functions, or if not then, five years 
subsequently, and soon apparently for ever. To make this 
point quite clear let us suppose that the Fixed Star Light 
and Power Company, Limited, undertakes to supply the 
rising town of Pipeantwistle with the electric light The 
company takes land, erects buildings, puts down engines 
and dynamos, and expends in this way £50,000. For a 
dozen years the company keeps on only just paying its 
way, and getting no return for its outlay. At the end of 
this time things take a turn for the better and the company 
begins to make money. No one would assert that it had 
made too much if it had earned in dividends in the 
twelve years £30,000, that being interest at 5 per cent. on 
£50,000 for the time stated. As a matter of fact, however, 


at the end of the statutory fifteen years the company has 
earned but £6000, and its plant, being fifteen years old, is, 
to say the least, depreciated, but still quite serviceable for 
the company’s pu At this juncture the Mayor and 
Corporation of Pipeantwistle conclude that it would be a 

thing to take the lighting of the town into their own 
ae So an arbitrator is called in, and the Fixed Star 
Light and Power Company is compelled to sell the whole 
goodwill, plant, and stock of the concern for £5000—that 
is to say, the depreciated value of the plant—and for this 
sum the Corporation obtain the power of earning £6000 a 
year. If now, at the end of the fifteen years, the Mayor 
and Corporation find that the Fixed Star Company is 
not making money, they can let it alone; but at 
the end of five years they can pounce down, and 
compel a sale to be made to them. Sir Frederick 
Bramwell calls particular attention to the fact that 
“The Electric Bill, by clause N of section 14, provides 
that where the lighting is done by an individual or by a 
private company, under a provisional order confirmed by 
Act of Parliament, then at the end of fifteen years the 
local authority of the district lighted shall be entitled to 
say that it desires to purchase the undertaking, and there- 
upon the undertakers shall be compelled to sell. This in 
itself would be a sufficiently hard provision were the terms 
of payment fair; but the terms of payment are most 
unfair, for the arbitrator who, failing agreement, is to fix 
them, ’s forbidden to take into account in so doing either 
past profits, goodwill (which means present profits), future 
wrofits, or any allowance for compulsory sale, and, having 
ena thus told what he is not to allow, he is directed to 
ascertain the then value of the land, buildings, machinery, 
and plant, having regard to their suitability for the pur- 
poses for which they are intended, and this is to be the 
sole payment for the acquisition of the undertaking.” 

Now at first sight such a provision appears, to use Sir 
Frederick Bramwell’s own words when he was examined by 
the Committee on the Electric Lighting Bill, ‘‘ monstrous.” 
It is, however, worth notice that none of the existing 
electric lighting companies, which now represent a nominal 
capital of £12,000,000, took much exception to the clause ; 
on the contrary, they appeared to be on the whole very 
well satisfied with the Bill We may therefore, we sup- 
pose, conclude either that these companies believe that 
they can make a sufticient profit in fifteen years out of any 
lighting enterprise they undertake, or else that they are 
determined to enter upon no enterprise of the kind ; very 
probably the last conclusion is that which is nearest the 
truth. But, on the other hand, if streets are to be lighted 
by electricity, the work must, we imagine, be done by 
companies, for we very much doubt if any corporation will 
feel itself justified in spending town taxes on what must 
be to a large extent at all events an experiment. This 
means, in practical working, that none of our towns will be 
lighted by electricity, at all events for a considerable period ; 
until, in short, the electricians are satisfied that they can 
make money enough in fifteen years to recoup them. 
During the last year or so they will let depreciation 
of plant do its worst, and the purchasing corpora- 
tion will probably find that what it has acquired 
would have been dear at any price. It is appa- 
rently difficult to plan any measure more calculated to 
put a stop to the progress of the electric light. How, then, 
are we to account for the fact that all the great electric 
light companies regard the Act with complaisance? Sir 
Frederick erate. has entirely ignored this circumstance ; 
but it is beyond question that he has expressed in this 
matter only his own views, and that no one has publicly 
endorsed them. The companies we should have thought 
to be most concerned, have for chairmen and directors 
shrewd business men. The Committee heard a great 
deal of evidence before it fixed on the fifteen years’ 
limit, which was defined by Mr. Chamberlain. Nay, we 
believe we may go so far as to say that some of the 
companies were not indisposed to accept the seven years 
first proposed as asutfticient interval between the establish- 
ment of an electric light works and its purchase by the 
local authority. Supposing that these companies know 
better what is good for them than Sir Frederick Bramwell, 
it is difficult to resist the conclusion that he has made a 
mountain out of a mole hill. 

It must not be forgotten that the Act gives powers 
to a corporation to obtain property for which it does not 
pay. It is quite well known that in the ordinary trans- 
actions of business life a going concern is a different thing 
from one which is not going. A man who buys an iron- 
works in full work, turning over money continuously 
and executing orders, expects to pay a good deal more for 
it than the bare market value of the whole plant and place 
if sold by auction as a non-going concern. Some special 
and adequate return must be made for this concession to 
the | authority, and this is just the point that Sir 
Frederick Bramwell has entirely missed, and that the 
electric lighting companies have not been slow to perceive. 
During the statutory fifteen years each of these companies 
will enjoy a virtual monopoly in the town which it under- 
takes to light, and it will also have advantages in the way 
of cutting up the streets, suspending wires, temporarily 
interfering with street traffic for its own purposes, and so 
on, which cannot fail to prove of extreme value. The 
prominent idea is, of course, that the enjoyment of a 
monopoly for fifteen years should be quite sufficient for any 
company, just as fourteen years is held to be enough for a 
— and there is, no doubt, a good deal to be said in 
avour of this view of the case. The House of Commons 
at all events held that there was so much to be said, that 
it has passed the Act in the form to which Sir Frederick 
Bramwell takes exception. 

It would be unfair to suppose that Sir Frederick writes 
in favour of electric lighting companies only. On the con- 
trary, he attacks the general principle of the Act whose 
provisions he criticises ; maintaining “that the most cruel 
conditions of compulsory giving up of the undertaking 
which are im in the Bill upon electric lighting will, 
at the very first opportunity, be imposed in all cases where 
private enterprise seeks parliamentary powers to enable it 
to supply public needs ;” and holding that “as there is 


nothing in the nature of electric lighting to justify excep 
tional harshness; on the contrary, it is regarded with 
approval, and thus, if there be any exceptions, it is to be 
supposed they would be exceptions in favour of this useful, 
desirable, but undeveloped industry. I fear the obvious 
conclusion to be drawn from the foregoing considerations 
is that in all future applications to Parliament for a Bill 
to light a town with gas, or to supply it with water, or to 
make a new railway from A to B, rnd will, in the interests 
of consistency, be inserted provisions that at the end of 
the fifteen years the local authority may buy the gas under- 
taking at the then value of the fifteen years’ old pipes and 
fifteen years’ old works, that it is to get the waterworks on 
similar terms, while the railway, extending over the dis- 
tricts of many local authorities, will be doomed to be 
acquired by the Government for the then value of the land, 
works, rails, and rolling stock.” “Is the country,” he asks, 
“prepared for this? Has the time come when private 
enterprise, which, I believe, has made this country what it 
is, shall be discouraged, and such undertakings shall pass 
into the hands of governing bodies, be they corporations, 
local boards, or the Imperial Government?” He then goes 
on to. point out that no parallel for the harshness with 
which the electric lighting companies are treated is to be 
found save, perhaps, in the Tramways Act of 1870. The 
conclusion at which Sir Frederick arrives is that companies 
will not undertake enterprises of much ;yisk at all under 
the system inaugurated by the Electric Lighting Bill. He 
holds, indeed, that the passing of the Bill must be looked 
upon as the beginning of the end of the carrying out ot 
public enterprises by means of private capital. 

As we have already said, Sir Frederick Bramwell’s letter 
is one which deserves consideration. We are none the 
less certain that he has taken an exaggerated view of the 
whole question. The relation between supply and de- 
mand is after all that which always controls such 
matters, and in the long run the electric lighting com- 
panies may be trusted to lose nothing, no matter what 
Acts of Parliament are passed. There is such a thing as 
contracting out of an Act of Parliament, and if a local 
authority wants something done and cannot get it done 
unless a particular clause in a particular Act of Parliament 
is ignored, it will be ignored. That similar clauses to 
“clause N, section 14,’ will tind their way into specific 
agreements or Acts for railway, water, or gas companies, 
is to the last degree unlikely, for reasons which should be 
quite obvious. Such questions must be dealt with on a far 
larger basis than Sir Frederick has seen fit to adopt. The 
laws of supply and demand are far more powerful than 
Acts of Parliament, and we cannot resist the conclusion 
that “clause N, section 14,” closely resembles the notable 
curse once pronounced in Rheims, the result of which 
was that “no one appeared one penny the worse.” 


STEAM ENGINE ECONOMY. 

WE have lying before us the annual report for 1882 of 
Mr. Michael Longridge, chief engineer to the Engine, 
Boiler, and Employers’ Liability Insurance Company of 
Manchester. This report contains a great deal of matter 
which deserves careful perusal, and concerning which we 
may have something to say at another time. For the pre- 
sent we must confine our attention to certain diagrams 
SS at the end of the report, and to comments made 

y Mr. Longridge concerning the economy of different 
types of engine. We have before now broken a lance 
with Mr. Longridge, and may have to do so again; but in 
the present case we have nothing depreciatory to say con- 
cerning his work. On the contrary, he has dealt with his 
subject at once like a man of science and a practical engi- 
neer—two characters not too often found combined in the 
same individual. It is well known we believe to most of 
our readers that THE Encinzer has always maintained 
that the compound engine is not necessarily more econo- 
mical than the simple engine, because it admits of mathe- 
matical demonstration that the efticiency of a fluid acting 
in a heat engine is independent of the number of cylin- 
ders in which expansion is carried out. Now for a con- 
siderable period after the compound engine began to 
find a place at sea, many individuals held that there 
was a reason for economy to be found in the prin- 
ciple of the action of the compound engine. This view 
we have often endeavoured to dissipate, and we think it 
may be said that during the last eight or ten years little or 
nothing has been heard of an absurdity which ignored 
Carnot’s famous theorem, and set all the laws of heat at 
defiance. Driven from their original standpoint, the 
advocates of the compound engine now assert, and have 
asserted for years, that the specific advantage of the com- 
pound engine lies in the fact that the range of temperature 
in the cylinders is much smaller than it can be in a single 
cylinder. At the risk of going over old ground, we must 
put this argument into figures. Let us suppose that steam 
of an absolute pressure of 100 lb. is expanded tenfold ; the 
initial temperature will be 328 deg., the terminal tempera- 
ture before the exhaust opens will be 1933 deg., and the 
temperature during exhaust will be 120 deg. or thereabouts. 
Thus the whole range of temperature will be 208 deg., and 
through this a certain weight of the metal of the cylinder 
and the piston, &c., must rise and fall at each stroke. Tf, 
on the contrary, the same expansion was got in two 
cylinders, the minimum temperature in the high-pres- 
sure cylinder would never fall below, say, 212 deg., 
corresponding to about 15 lb.; and the range in it 
would be only 116 deg., while that in the low-pressure 
cylinder would be between about 240 deg. and 120 deg., or 
120 deg. To this we reply now, as we have replied 
before, that the economy resulting in this way exists 
ey ed in the fancy of engineers. We do not dispute 
that there is a saving, but it is a very small one. In any 
case the large cylinder must be at least the same size in a 
compound engine that it would be in a single engine of 
the same power, working with the same piston speed and 
grade of expansion and pressure ; and we have besides 
the condensation which takes place in this cylinder, that 
which takes place in the small or high-pressure cylinder. The 
surface to be heated and cooled in this cylinder at each 
stroke will be about one-third of that in the large cylinder. 
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To be consistent, the advocates of the compound system 
must admit that the transfer of heat will take place in-the 
ratio of the range of temperature. We shall not be far 
wrong if we assume that the weight of metal heated and 
cooled will vary as the surface. We may then make the 
following calculation:—Let the weight of the single 
cylinder of a simple engine, or the large cylinder of a 
compound engine be 1000. If we multiply this by the 
range of temperature in the single engine, viz., 208 deg., 
we have as a co-etlicient of condensation 208,000. If we 
deal with it in the same way, regarding it as the low- 
pressure cylinder of a compound engine, we have 
120,000. To this must be added, for the high-pressure 
cylinder, 333 X 116= 38,628, giving as a total 158,628, 
which, deducted from 208,000, leaves a balance of 
49,372 in favour of the compound engine, or about 
23 per cent. This is not very much, but even with 
this the compound engine cannot be credited, because 
it is well known that owing to the fall in pressure between 
the two engines, there is a gap in the diagrams which 
represents loss of power. For this reason the low-pressure 
cylinder of a compound engine must be made larger for 
any given power than would suffice if it were used alone 
asasingle engine. Furthermore, we have said nothing 
about the continuously varying temperature in the inter- 
mediate receiver, nor have we taken into account the extra 
dimensions and surfaces of ports and passages. Including 
all these things it will be found, we think, that, as we have 
said, the saving in condensation due to the use of two 
cylinders is mythical, and of course we have to set against 
it, even if it existed, multiplication of parts and additional 
friction. We have over and over again pointed out that 
the modern marine engine is popular and is excellent, 
because it gives more regular turning than any single 
engine could, or even any two-cylindered non-compound en- 
gine; and that it is not more complex than an ordinary pair 
of engines, while the overwhelming argument in its favour 
is that it allows high pressures and measures of expansion 
to be used without the complex valve gear which would 
be indispensable if a single engine were employed. Let 
us speak well of the compound engine, especially for marine 
work, but let us form a rational appreciation of its merits, 
and praise it for what it has, aud not for that which it 
has not. 

Now let us see what Mr. Longridge has to say on this 
subject, and let it be borne in mind that he brings to bear 
not his own experience only, but that of other engineers. 
Mr. Longridge has combined in a convenient table the 
results of a large number of experiments carried out in 
this country by himself, and quite independently by the 
Société Industrielle de Mulhouse, which appointed a com- 
mittee under M. Hallauer to report on certain engines in 
the district. The table goes to show that there is nota 
pin to choose between the compound and non-compound 
engine in the matter of economy of fuel. The general 
conclusions proved by the experiments quoted are (1) that 
for each class of engine there is a certain ratio of expan- 
sion which gives the best result ; (2) that the limits within 
which the ratio of expansion may be varied without 
materially affecting the economy differ with the relative 
proportions adopted for the cylinders: (3) that steam- 
jacketted single-cylinder engines give practically as 
good results as compound. Now these are just the very 
truths which we have been pointing out for years. “The 
question of simple versvs compound engines,” says Mr. 
Longridge, “is still a matter of controversy, owing to the 
absence of any reliable data for forming an opinion. .. . . 
At pressures varying from 40 lb. to 65 lb. above the atmo- 
sphere the experiments show that the results are practi- 
cally as good with a simple as with a compound engine,” 
precisely what we have urged on our readers for years. 
The true test of the economy of an engine is the weight of 
water used per horse per hour. In the case of a single- 
cylinder Corliss engine, Hallauer found the best result to be 
17°58 lb. of feed-water per indicated horse-power per hour. 
A single-cylinder unjacketted engine required 22°28 lb., 
but when the steam was superheated to 419 deg. the con- 
sumption fell to 15°65 lb. The best result obtained with a 
Woolf engine, steam jacketted, was. 18°58 Ib., so that the 
single-cylinder Corliss was the more economical of the two. 
A compound horizontal engine tested by Mr. Longridge, 
unjacketted, used 16°31 lb. The best result got by Hallauer 
with compound jacketted horizontals working cranks at 
right angles was 16:44 lb.; and it is worth notice that a 
similar engine unjacketted used but 16°86 lb. of feed-water 
per horse per hour. With another compound Mr. Long- 
ridge got down to 1626 lb; but with a Woolf beam 
engine jacketted the best result M. Hallauer got was 
17°99 Ib. Mr. Longridge draws instructive comments 
from such figures. “Isolated experiments,” writes Mr. 
Longridge, “ unless they form part of a series are delusive. 
Compare, for instance, the compound engine, No. 29, with 
the simple engine, No. 2, both steam jacketted; the simple 
engine has the advantage by 43 per cent. Compare, 
again. the simple engine No. 4 with the compound No. 15, 
both unjacketted ; the compound beats the simple by 32 
per cent. In making a comparison the initial pressures 
ought to be the same, and each engine should be worked 
with the best ratio of expansion. Let us see what the figures 
tell us when compared in this way. Take first the lower 
pressures, and compare No. 5 unjacketted simple engine 
with No, 12 jacketted compound ; the consumption per 
indicated horse-power per hour differs by 1°22 lb., or 6°5 per 
cent. If the simple engine had been jacketted, and the 
consumption per horse-power developed at the brake com- 
pared, the difference would have been considerably less, 
and might have vanished altogether.” It must be care- 
fully borne in mind that we are not dealing here with 
theories, or assumptions, or deductions from mathematical 
formule, but with hard facts; and we feel some pleasure in 
reproducing such facts, because they support views the 
soundness of which has been keenly disputed by many 
who permitted prejudice to blind them to the truth, 

The diagrams which Mr. Longridge publishes are many 
of them so remarkable that they appear at first sight to 


be fancy sketches. Nor is our wonder at these a 
ich has 


greater than our amazement at the ignorance wh 


led to their production. It is indeed almost incredible 
that engineers should exist to construct and manufacturers 
use engines with the defects revealed by the indicator. 
In one case the company was called in to examine a new 
engine which could make only 42 revolutions per minute 
although put down to make 50. The slide valve had been 
altered several times without effect. The indicator 
showed a rise in the back pressure to an enormous extent 
near the middle of the stroke, and it was found on 
examination that the slide valve had a travel of 8jin., 
while the exhaust port was only 2in. wide, and the bar 
between it and the steam port only Ijin. The result 
was that the valve entirely closed the exhaust port 
during a portion of the stroke. The travel was 
reduced to 4}in. and the lap of the valve shortened, 
when the engine worked very well. This was a small 
tandem compound, the cylinders being 1llin, and 24in, 
diameter, by 48in. stroke. It can hardly be credited that 
any engineer, capable of building an engine at all, should 
make such a mistake. But Mr. Longridge mentions a 
worse case than this. An engine, intended to develope 
350 indicated horse-power, could hardly be got to turn 
round. On examining the valves, they were found to have 
3}in. lap on the exhaust edge. This was reduced to jin., 
and the engine then worked, but not well. The ports 
were found to be too small. But what shall we say of the 
man who designed the condenser! The air-pump was 
horizontal, double-acting, the bucket being worked by a 
prolongation of the piston-rod. Unfortunately, it was 
placed above the level of the condenser and above the level 
of the exhaust pipe, so that, before water could enter the 
pump at all, both the condenser and the exhaust pipe must 
be filled with water, and the outlet from the cylinder 
sealed. Comment seems to be superfluous. It would be 
impossible to do adequate justice to the genius of the man 
who planned this engine. The extended circulation of 
Mr. Longridge’s report may, perhaps, reduce the chance 
of such blunders being made in future. 


RECENT ACCIDENTS ON THE GREAT NORTHERN 
EASTERN RAILWAYS. 

Tur accident on the Great Eastern Railway, which occurred 
to the down express train near Ely on Friday evening, the 28th 
ult., and to which we have more fully referred in another page, 
arose from a curious cause, and affords another illustration 
of those emergencies which may at any time arise, and how they 
may best be met. It seems that when the up express to London, 
due at Cambridge at 6.57 p.m., was about to pass the down 
express about three miles from Ely, the balance weight 
on the arms of the weigh-bar shaft fell off, and rolled 
in front of the advancing down train, which was travelling 
at a speed of over fifty miles an hour, and the engine 
left the rails, and after running about 100 yards, turned quietly 
over into the ditch upon the same side of the line. Fortunately the 
train was fitted throughout with the Westinghouse automatic 
brake, which had at once been applied by the driver. Noone was 
killed, though several passengers received serious injuries, the 
only wonder being that the result was not more severe. The 
front carriages do not appear to have left the line until the 
engine turned into the ditch, and the rear part of the train was 
brought to a stand upon the rails. This accident furnishes 
another instance of what we have for years insisted on, viz., the 
value of an automatic brake, for though in this instance the 
brake was not self-applied, it remained hard on after the 
engine had separated from the earriages, and thus the rear part 
of the train was prevented from overrunning the front. 
Colonel Yolland’s report on the accident at Werrington Junction 
on the Great Northern Railway on the 26th June last has just 
been issued, and a comparison of the circumstances attending 
this accident with those of the one mentioned above will be 
instructive. In this case the engine of the 6.30 p.m. express 
from York to London broke a side rod ; the train was fitted 
throughout with the Smith vacuum brake, and the broken rod 
appears to have struck a portion of the engine brake work, which, 
being thrown under the tender, caused it to leave the rails and 
break away from the engine. The latter, entirely bereft of a 
brake, ran on for very nearly a mile, taking with it of course 
the power for working the brakes on the train. The tender and 
the remainder of the train came to astand, having run 470 yards 
from the first indication of anything being wrong. All the car- 
riages were off the rails, and some were lying on their sides. 
Colonol Yolland says he “was not able to obtain any distinct 
evidence whether the opening of the valve of the brake 
by the engine driver had the effect of putting on any of 
the brakes of the train or not,” but he does not go on to say that 
even if they had been applied it could only have been fora 
moment, and that they must all at once have been released when 
the engine separated from the tender. It is instructive to learn 
too that although “the whole of the vehicles remained coupled 
to each other and to the tender in front,” nevertheless “the 
vacuum brake gear was more or less damaged throughout the 
train.” A list of the damage to the train is given in an appendix 
to Colonel Yolland’s report, and from this it appears that the 
vacuum pipes were broken on almost every vehicle. What we 
mean to point out is that, although the carriages may not 
separate in an accident, they have practically separated, so far as 
the brakes are concerned, when the pipes are injured, and, if 
non-automatic, the brakes are released; if automatic, they 
remain on, as illustrated by the accident on the Great Eastern 
Railway. The contrast between a train running 470 yards all off 
the rails, and another being pulled up in 100 yards on the rails is 
sufficiently striking. Had the circumstances been reversed, and 
the Great Northern engine, instead of running away for a mile, 
been turned into a ditch at the end of 100 yards, the conse- 
quences must have been of the most fatal character. 


AND GREAT 


THE GREAT EASTERN STORAGE 
COMPANY. 
For some time past the Great Eastern Railway Company has 
been carrying out works which are perhaps without a parallel in 
any part of the United Kingdom. We refer to the conversion 
of the area below the old terminus at Shoreditch into a meat, 
fish, fruit, and vegetable depét. In the midst of a densely 
populated district, the establishment of such increased facilities 
for the disposal and distribution of provisions cannot fail to be 
of immense importance to the metropolis. Already about one- 
third of the total fish supply is conveyed over the lines of the 
Great Eastern Railway Company, and it is expected that so soon 
as the depét is fully opened, which it will be in a very short 
time, a great impetus will be given to the fish traffic from the 
North-Eastern Counties, especially on the completion of the 
joint lines with the Great Northern Company in the neighbour. 


AND REFRIGERATING 


hood of Spalding. A very important feature in connection with 
this depédt will be the establishment of large cold dry-air storage 
chambers by the Great Eastern Storage and Refrigerating Com- 
pany. This company has leased two of the largest arches near 
to Wheeler-street and Bethnal Green-road, the cellars of which 
are to be immediately fitted up for the preservation of all sorts of 
meats, fish, fruit, vegetables, and dairy produce by the cold dry-air 
process. There will be eight large chambers, insulated with a new 
material, by which a saving of nearly 6000 cubic feet of space will be 
effected over what would have been available with the non-con- 
ducting substances generally in use. Two dry air refrigerators, 
together capable of cooling 100,000 cubic feet of air per hour, are 
to be erected at first, and these are to be driven by a pair of 
double-cylinder gas engines, indicating nearly 200-horse power, 
which will be specially constructed by Messrs. Crossley Bros., 
of Manchester. The company proposes to receive and 
store fresh meats from all comers, and either to sell to whole- 
sale buyers on the spot, or to deliver to the metropolitan 
market or other centres of consumption certain quantities daily 
as required, so as not to overstock the market, thus acting as an 
insurance against loss to those using the stores. The company 
will also act as consignees and agents, when required, at inclu- 
sive rates, and will take in and dispose of produce, whether 
from America, Canada, Australia, or the home counties. The 
whole of the work is to be carried out from the plans and under 
the superintendence of Mr. T. B. Lightfoot, M. Inst. C.E., the 
consulting engineer to the company. 


FRENCH STEAMERS AND BOUNTIES, 


Ir had been expected that the effect of the adoption by France 
of the bounty system would have been a very great development 
of the shipping industry; and this impression was apparently 
contirmed by the orders that were given from France to British 
shipbuilders. But it turns out that many of these orders are 
for fleets of vessels which are subventioned, and do not therefore 
receive the bounty. The Messageries Maritimes has at the 
present time not fewer than five large and costly vessels so being 
built, and others of the companies receiving State subventions 
have such contracts, so that the number of the shipowners who 
would be entitled to receive the bounty must be much less than 
had been expected. The accounts of two of the great lines of 
France show that during the past year there has been—without 
the bounty—-a tolerably good profit on the working. The 
Messageries Maritimes divide seven per cent. amongst its share- 
holders, after having added to the reserve fund and provided out 
of revenue for the partial redemption of debentures; and 
the dividend of one other company is the same. Both are likely 
largely to increase their fleets; and in the report of one it is 
stated that the directors are hopeful that the mail contracts that 
expire in a year or two will be renewed, but if not “the naviga- 
tion bounty, which is not allowed to subventioned mail lines, 
with the savings that would be effected from the charges imposed 
by the mail contracts, would be a very appreciable substitute for 
the loss of the subsidies.” It is now beginning to be shown that 
the bounty will be of less effect in increasing the tonnage of the 
country than had been expected, because it will be of less benefit 
to the individual vessel, seeing that so many of them are not 
native built, whilst in the aggregate its cost to the country will 
be not small, and it will add to the extraordinary financial 
burden that the French ratepayer is now growing restive under ; 
and even then it will be doubtful whether it would enable the 
bounty-aided vessels to compete with those of this country, 
which are built cheaply, and worked without the conditions that 
the bounty system exacts from those in France who apply for it. 


EXHIBITION OF LIFE-SAVING APPLIANCES.— 
ALEXANDRA PALACE. 
No. I. 

In last week's impression of THE ENGINEER mention was made 
of a few of the more important exhibits in the first section of 
the Exhibition, and we have now to briefly notice the other 
classes. In Class 2 were found many inventions and appliances 
for the saving of life in “marine emergencies,” and under the 
heading of this section some eighty more or less ingenious inven- 
tions were exhibited. The first exhibit we came to, if endeavour- 
ing to work by the catalogue, was No. 44, Marr’s automatic life 
raft, an elaborate apparatus for the saving of life in the event of 
shipwreck. The raft is composed of a number of waterproof 
tubes placed side by side, and inclosed by a light framework of 
hinged flanges ; a system of thin cordage is arranged underneath 
the framework, and there is a deck of canvas above the tubes. 
The tubes are at low pressures impervious to the water, but 
by means of what Mr. Marr calls “ breathers,” or spaces on their 
surface, allowance is made for the admission of air. In the 
model exhibited there are eighty-two such tubes, and each of 
these has from sixteen to thirty-two such means of access for 
the air. When the raft is stowed on board, the tubes lie flat 
together, but when it reaches the water, being merely cut 
adrift, the wetted cords contract, and so open out the framework 
and the tubes, which latter inspire the air through the breathers, 
and the raft having greatly increased its dimensions, is ready for 
use. There can be no doubt that all river or coasting steamers 
should be provided with some simple and efficient means of 
saving life such as this raft, which seems to require no prepara- 
tion, save only the mere cutting adrift; but as we have 
not seen it at work, we cannot say what it could do 
in practice. The next exhibit, good in its way, but hardly 
capable of being squeezed in under the head of life-saving 
appliances for marine emergencies, was No. 36, Gandy’s im- 
proved belts or bands for steam engines. Mr. Sutherland 
came next with his scheme for providing ships with a floating 
saloon deck, which, in the event of a vessel sinking, would 
remain on the surface of the water, and in the form of a raft be 
capable of saving many lives. Buoyancy is obtained by making 
the floating deck double, the interval between the planking being 
filled with cork. The best invention of this kind which has been 
brought before the public recently was that of Captain Fewster, 
which was shown at the Naval and Submarine Exhibition in 
April. Instead of constructing the life-saving part of his ship in 
the form of a raft, which must be under all possible circum- 
stances very imperfect, unsafe, and miserably uncomfortable, 
Captain Fewster gave it the form of a boat, which took up but 
little room on board the ship, and in the event of a catastrophe, 
being provided with mast, sail, rudder, &c., this little ship, 
whieh was called the Duck, could be sailed to land or until 
succour came. Contrivances of this kind, however, are by no 
means to be advocated, and it is open to serious question whether 
in the case of wreck they would not do more harm than good. 
It isa very poor criterion of the utility of such inventions to 
show them doing their duty, on a very small scale, in very 
smooth water, in a tank. To be of any practical use these 
inventions must be so designed as to be ready for duty at a 
moment’s notice, and for this reason they must not be lashed 
into their berths on board ship. But all practical sailors, and 
many landsmen who have been to sea, know the inadvisability 
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of having anything loose on deck in bad weather ; they know 
well what immense volumes of water come tumbling on to the 
decks, and we fancy that few captains of ships would care to be 
in constant fear of seeing a saloon deck leaving its proper 
place to come on to the bridge. Mr. Sutherland’s invention 
might beyond question be of great use on board river or inland 
water steamers, but neither ducks, floating bridges, floating 
saloon decks, or any such inventions, which can get loose and do 
much damage on board, are likely to meet with approval amongst 
owners of ocean-going ships. 

Messrs. King and Co, displayed some fine, serviceable lifeboats, 
and close to their stand was an exhibit of the Royal National 
Lifeboat Institution. The principal item of the exhibit was a 
full sized lifeboat and transporting carriage with a complete 
equipment of stores. The boat is 32ft. long, 74ft. wide, and is 
to be pulled by twenty oarsmen, each oar being double banked. 
The boat was placed in a position to which it had the highest 
claims, that is to say, just below the organ, at the north end of the 
great central hall, where it attracted the primary attention of all 
visitors to the Exhibition. The Institution has under its autho- 
rity on the coasts of these islands 271 such boats, which, during 
the past year, effected the saving of upwards of 1000 
lives. Its motto during the fifty-eight years since its esta- 
blishment .has been, “the preservation of life from  ship- 
wreck,” and in the carrying of this motto into practice, 
it has saved, either by its lifeboats or through its direct 
instrumentality, nearly 29,000 lives. In addition to the boat 
above mentioned were to be found on the stand improved fishing 
boats recommended by the Institution, working models of a life- 
boat of the Institution, and an ordinary ship’s boat shown in a 
tank; a model of the first English lifeboat constructed, 1790, 
lifebuoys, life-belts, swivel rowing crutches, liquid boat compass, 
telescopes, &c., adopted by the Institution ; also droques or drags 
used in the lifeboats for the purpose of checking their speed when 
necessary, and for keeping their stern towards the sea when 
running for the land ; models of lifeboat houses, and of a pistol 
and cartridge for making night signals. 

Close to this exhibit was that of another philanthropic body, 
the Royal Humane Society, which showed (1) ice boat made 
with runners for the ice. This boat is used, or always held 
ready for use, during the skating season in Hyde Park; 
(2) rowing boat, used during the bathing hours in Hyde Park ; 
(3) ice ladders; (4) iceman’s cork jacket; (5) iceman’s hand 
line ; (6) large rope drag; (7) small ditto ; (8) bar drag; (9) pole 
drag and lifebuoys. 

The Marine Department of the Board of Trade showed their 
rocket apparatus for the relief and succour of shipwrecked crews, 
which was also shown very fully at the Naval and Submarine 
Exhibition, and spoken of at length in these pages. Mr. 
McCarthy showed a very wonderful life-saving apparatus, which 
has the appearance of a huge life buoy, made in sections, by 
means of which independent oscillation can be obtained, and 
the danger of being overturned minimised. This is in a way 
a useful and efficient affair, but its size renders its use quite 
out of the question in yachts or small boats, and it would be a 
highly objectionable feature, even for a larger craft. Mr. 
Cornish’s life-saving mattresses and other appliances were 
exhibited, and excited some interest and curiosity among the 
unfortunately too small number of visitors; while close by 
Commander Robinson might be seen explaining his boat- 
disengaging gear, which is, perhaps, one of the best in 
the crowded field. Messrs. Hill and Clarke, who are 
Messrs, Willans and Robinson’s most dangerous rivals, were 
conspicuous by their absence. Messrs. Gardner and Son ex- 
hibited a very remarkable boat, which they call a tent and life- 
boat ; it is simply a rectangular box with pointed ends, and is 
made of one layer of canvas waterproofed. The gunwale is of 
cork, and presumably it is on account of this same gunwale that 
the claim is laid to the title of “lifeboat.” The canvas sides 
have no ribs, and are merely held in their place by the vertical 
ends of the thwarts, and by guy ropes which pass over a stumpy 
mast in the centre of the craft. A hood or tent descends from 
the top of this mast to the sides, but for what purpose this is 
intended it is impossible to imagine. There are apparently no 
compartments in it, and were it to get a hole in the one layer of 
canvas or in any other way allow of the entrance of water, the 
condition of those on board would not be enviable; two eye 
holes resembling a pair of spectacles are provided in the tented 
part of the boat at either side, presumably for the look-out man. 

Messrs. Gardner and Son’s next neighbour was Mr. Copeman, 
who once more displayed his now well-known sea raft. The raft 
can be rapidly put together, and consists of two or more deck 
seats connected at a distance of a few feet by means of strong 
spars, the backs of the seats when used on deck being capable of 
being folded down so as to form the deck of the raft when 
required for life-saving or purposes of general utility, as painting 
or scraping ships’ sides, &c. The seats themselves are buoyant 
boxes, and have in them several air-tight compartments, some of 
which are filled with provisions and other necessaries. The size 
of the raft, when single, would be about 15ft. long and 8ft. 
broad, and Mr. Copeman asserts that this could be 
prepared in two minutes. Were it desirable, several such 
rafts could be connected and many lives saved, for being 
- provided with sails, oars, &c, they are not absolutely 
helpless in the water; but still this method of saving 
life is open to all the objections urged against rafts of any kind. 
So long as the seas are long and heavy and not breaking, a raft 
may answer fairly well, but when the seas are short, cross, or 
breaking, a raft is merely an instrument of torture, and only 
tends to prolong the agony which must result in death from 
exposure if not from absolute drowning. Take any raft as an 
example and place it, fairly laden, in the upper reaches of a river 
on a day when the wind just curls the top of the water, and it 
will be found that all passengers get more or less wet about the 
feet and legs ; then imagine such a craft in a sea-way, and those 
who know anything about a sea will understand that in a very 
little time all hands would inevitably be washed off the best raft 
ever designed or constructed. Rafts may answer well for use in 
a sudden emergency, where help is near, and they certainly are 
useful to hang on to until relief comes ; in smooth waters also 
they are admirably adapted for the saving of life, but when 
heavier demands than these are made they cannot fail to be 
found wanting, and it were a fact much to be regretted if any 
ship went to sea unprovided with a boat because supplied with a 
useful raft. That an abundance of life-saving appliances should 
be carried on board of every ship is a statement beyond contra- 
diction ; that every ship should be supplied with life-saving rafts 
is a hope to be earnestly indulged in, but that on account of the 
carriage of such the available boat power should be reduced, is a 
result which must be protested against. 

Messrs, Woolfe and Son showed some nice models and a pair 
of fine boats, one of which is an unsinkable lifeboat for ships’ 
use. It is 25ft. long, and has a beam of 7ft., and is asserted to 
be capable of carrying twenty passengers in addition to her 
proper crew. Seats run round the sides of this boat, and under 
these seats are fitted movable air-tight cases, which ensure the 
buoyancy of the whole and give it its life-saving qualifications. 


An attractive display was made by Messrs. Bullivant and Co., who 
showed some fine steel hawsers of flexible wire, a material which 
is rapidly supplanting chain cables, hempen hawsers, &c., and 
which has been very largely adopted for use in the Royal Navy 
and in the Mercantile Marine, as well as by foreign Governments 
and shipping companies. This firm also showed its patent sea 
anchor, which is invented for the purpose of enabling a ship to 
ride out heavy gales, or for use in the event of accident to 
machinery for keeping a steamer’s head to sea. It consists 
mainly of a series of canvas troughs arranged one below the 
other and fixed to iron framing, and when thrown over the bows, 
and attached to the ship by means of a steel hawser, it holds the 
water in its troughs and keeps the ship’s head up to the sea. At 
the back of this stand, as at the Agricultural Hall in April, was 
suspended a large piece of torpedo netting made of steel wire, 
the dimensions of which are about 20ft. by 15ft., and this par- 
ticular exhibit attracts a considerable amount of attention at this 
present time, and for the reason of its being well known that 
Messrs. Bullivant and Co, have supplied our fleet with these pro- 
tectors against the attacks of torpedoes. Many other interesting 
exhibits were to be found on this stand, undoubtedly one of the 
best in the entire Exhibition. On the next stand a couple of fine 
anchors, Tyzack’s patent, were exhibited. They have been made 
by Messrs. Hawks, Crawshay, and Sons, and have only one central 
fluke, which, canting on a spindle, is capable of taking the 
ground on whichever side it happens to fall, and this being in 
a direct line with the cable, the strain is of necessity more 
central and more uniform than where two flukes are used. Mr. 
Wells showed some very pretty models of lighthouses, con- 
structed on screw piles, one of which is erected in the straits 
of Malacca, He also showed models of a screw pile breakwater 
and pier for deep water; a screw pile station with lantern ; 
shank screw mooring ; and screw mooring with chain, as fixed 
in the river Hooghley and Madras Harbour. Messrs. Higgin- 
son and Co., of Liverpool, exhibited one of their “steam quarter- 
masters.” This is the ordinary hand gear with steam added to 
do the work, and the helmsman draws upon the engine for 
just the amount of power he requires. The change from hand 
to steam, or vice versd, can be effected instantaneously. 
The feed and cut off are operated upon automatically 
by simply moving the hand wheel from half a link to full helm, 
the engine cutting off steam just as the helm is hard over. This 
successful gear has been illustrated and described at length 
in our pages already. Messrs. Hathorn, showed one of 
their air compressors working in connection with one of 
their patent Eclipse Rock drills. These drills are fitted with 
a very curious valve for the admittance and exhaust of the 
compressed air, which is the invention of Mr. Parnell, a member 
of the firm. This same valve excited a considerable amount of 
interest amongst the visitors to the Naval and Submarine 
Exhibition, and though apparently very simple, all the engineers 
who examined it were puzzled as to its action. It would be 
hopeless to describe this detail of the rock drill without drawings, 
and even with them a considerable demand would be made on 
our readers’ patience. Mrs. Vansittart showed the Lowe- Vansittart 
propeller ; Messrs. W. D. Marks, proposed Channel steam ferry ; 
Parsons and Atkinson, method of raising sunken vessels ; 
Chadburn and Sons, reply, engine and steering telegraphs ; 
Sample and Ward, automatic detaching gear for ships’ boats ; 
Whitby, life buoy; Berthon Boat Company, collapsible boat, 
recently described in these pages, and to which the jurors have 
awarded the gold medal of the class. 

Messrs. the British and Foreign Boat Lowering Company ex- 
hibited their gear, which is Carpenter’s Patent, and which 
which, on account of its simplicity, may be accorded a first rank 
amongst the boat-lowering patents. A few words will explain 
the whole thing. The blocks by which the boat to be lowered 
is carried are fitted, not with ordinary hooks, but with spindles 
having balls at their ends. At the bow and stern of the boat, 
and so fixed that the strain comes on to the keel, is a flat metal 
plate with a round hole in the centre, through which the ball of 
the block will easily pass. Underneath each of these plates a 
sliding one having a slot in it is so placed as to be advanced or 
withdrawn, as may be necessary, by means of a pair of levérs 
worked by the coxswain. The slot in the lower plate is of such 
dimensions that when advanced, with the block balls in posi- 
tion, it embraces the spindle just above the ball, and the boat is 
held securely. By means of the levers placed close to the cox- 
swain's hand the lower plates may be both withdrawn, and the 
boat drops on to the water, or if it is desirable to tow the boat, 
the after lower plate alone may be withdrawn, and the bow one 
kept attached. The method of raising the boat is very simple. 
as it is only necessary to drop the block balls into their places 
and to move the levers. The great advantage of this gear is 
undoubtedly the absence of all hooks, which are always likely to 
give trouble, the simplicity of the whole arrangement, the 
instantaneous manner in which the boat can be released, and the 
control exercised over her by the coxswain. 


ROBERT CHARLES MAY. 


WE deeply regret to have to record the death of Mr. Robert 
Charles May, M.L.C.E., an engineer of uncommon ability and 
sound judgment, and of a genial temperament and benevolent 
disposition which caused him to be held in high esteem by all 
with whom he was acquainted. He died at Marseilles on the 
20th ult. of an aneurism of the heart. Robert May was the 
son of Charles May, and was born in April, 1829, at Ampthill, in 
Bedfordshire, and was thus fifty-four years of age at his death. 
Charles May was a man of remarkable native practical engineer- 
ing ingenuity, and one whose ingenuity grew rapidly in the 
atmosphere of splendidly varied experience in which men of 
ability moved and worked hard during the early busy years of 
railway and collateral engineering, in which he was a partner in the 
firm of Ransomesand May. He became a partner with the Ransomes 
when his son Robert was only seven years of age, and during 
the fourteen years he was at Ipswich his inventive skill, and that 
of those round him, enormously increased the work at the Orwell 
Works, though, curious to say, very little of that class of 
engineering on which Charles May was most engaged is now 
carried out in these shops. Railway wagons, chairs, wedges 
and treenails, points and crossings, bridges and other plant, were 
made in large quantities then, as well as mill work and engines 
and agricultural machinery, still the leading work, and Robert 
Charles May was apprenticed to the firm in this busy time. 
Before he left Ipswich he had become an outdoor manager, and 
from this he moved to an appointment under the South-Eastern 
Railway Company as a resident engineer or as superintendent in 
charge of plant other than rolling stock. In 1854, about 
three years after his father had left Ipswich and settled 
in London as a consulting engineer, he followed his father’s 
example, and soon acquired a very considerable practice in 
gas, mill, and railway engineering, and was largely em- 
ployed as superintending engineer in the construction of 
fixed and moving railway plant for home and foreign railways. 
He constructed in 1853 the outfall of the Walland and Denge 
marshes at “ Jury’s Gut,” or “ Jew’s Gap,” in Kent, and placed 


thereareservoir or tidal pen atthe sea end of which were draw gates 
and at the land end self-acting tidal doors. The tidal water was 
thus penned in, and formed a sufficient scour to keep the 
outfall clear of the shingle and sand which travel west to ease 
with the tide on that coast. In later years he devoted some 
attention to mining work, and was also largely employed as an 
expert witness and arbitrator in patent infringement cases and 
engineering disputes. It was in connection with mining pursuits 
that he had been to Sicily, on the return journey from which he 
died at Marseilles. He was consulting engineer for the Gallizzi 
and Giona sulphur mines. Mr. May was elected Associate of 
the Institution of Civil Engineers in 1861, and became a Member 
in 1864. He was well known at the Institution, though his con- 
tributions to the “ Proceedings” are not numerous; but he took 
great interest in the affairs of the Institution, and his genial 
disposition made him most popular amongst the students, at 
whose meetings he frequently presided. 


ROBERT WILSON. 


WE regret to announce that Mr. Robert Wilson, C.E., F.R.S.E., 
died at Matlock on the 28th ult., at the age of seventy-nine. 
Mr. Wilson was the late managing partner of the firm of 
Nasmyth, Wilson, and Co., of Patricrott, Manchester, of steam 
hammer celebrity. He was born at Dunbar in 1803, and received 
but meagre education in his early years, but by dint of great 
force of character and mechanical bent of mind succeeded in 
reaching the highest eminence of the engineering profession. 
His experience in engineering was as varied as the ingenious 
versatility of his talents in application to many of the wondrous 
forms of modern mechanical constructiveness. He had a large 
share in the perfecting of the steam hammer, under Mr. Nasmyth, 
and in late years was the constructor of the great double-acting 
hammer in the Royal Arsenal at Woolwich. Mr. Wilson early 
gave his attention to screw propulsion. In 1833 he submitted 
his models to the Admiralty, and then they reported against the 
utility of the principle. One of his latest honours was an award 
of £500 by the late Administration for “improvements of the 
fish torpedo.” Mr. Wilson was very ill for about six weeks before 
his death. He had gone to Matlock in apparently perfect health 
two or three days before he was laid up. 


SUGAR REFINING IN CHINA. 


THE China Mail of 25th of May describes as follows new sugar 
refineries at Quarry Bay and on the Bowrington Canal, and states 
that they are undoubtedly the most extensive ever undertaken by 
public or private agency in the colony. . The locale of the first, 
which, from extent and cost, deserves precedence, was referred to 
by Sir John Pope Hennessy, in his Annual Statement, as ‘‘ Inland 
lot No. 837,” sold to Messrs. Butterfield and Swire for 24,500 dols, 
It is situate about half way to Shaukiwan, where a nullah 
debouches into a small indent of the coast opposite Kowloon Bay. 
There was hardly any room for selection, and we believe that this 
site was the only available ground for the purpose in the colony. 
Reducing the conformation of the surface by cutting down and 
filling in, with other measures, such as reclaiming and draining, 
will absorb no inconsiderable share of the proposed expenditure. 
From a cursory examination we were enabled to glean a few 
features of the scheme. The most important item is ‘*reclama- 
tion” by means of a sea-wall faced with dressed stone in cement, 
of substantial dimensions, capable of withstanding the pressure of 
made earth on one side, and wave action on the other. We next 
come to the ‘“‘fillng in” of the reclaimed area or space 
between the new sea-wall and the road. ‘This is being 
accomplished by the removal of the crowns of two hills 
on the East, the levelled tops of which will afford valu- 
able building ground for the accommodation of the manage- 
ment and working staff. The drainage of the gorge is 
naturally received into a nullah and thence discharged into the sea. 
A portion of this water is intended to be utilised by the refinery, 
and to secure this object a dam has been constructed about a mile 
above the road, across the channel, which will intercept a plentiful 
supply of good fresh water at an advantageous elevation—a matter 
of great importance in the manufacturing industries of the class of 
that here intended. The surplus overflow will be restricted and 
regulated, particularly in the lowest or last reach, from the road 
bridge to the sea-wall, where it will be confined to a masonry 
drain. We may now proceed to the buildings. The excavation 
for the foundation of the principal block—that is, the refinery with 
charcoal cistern-house attached—is now in hand. The enormous 
weight of the proposed superstructure entails trouble and caution. 
Piling is imperative to a depth of 9ft., to be overlaid, we believe, 
by concrete and then stone an aggregate depth of 13ft. The great 
difficulty of water, which retards progress, is met by a ring-bund 
and a centrifugal pump and engine. The main building or refinery 
will be 90ft. by 48ft., and the charcoal cistern-house 60ft. 
by the same width. The former will have nine storeys, the 
tenth floor or roof supporting an iron tank Sft. deep having 
a capacity of over 600 tons. This will necessitate enormous 
stability of structure, and the difficulty of securing equili- 
brium is considerably enhanced by the height, which is a 
total of 110ft.—in one place reaching even 10ft. higher. The 
walling throughout will be of brick, stone-quoined, and the roofing 
of iron, the design being after the best modern systems. The 
other necessary and contiguous buildings will be charcoal kiln and 
boiler houses. The latter will have two smoke-consuming chim- 
neys, each about 150ft. in height. The machinery and ——e 
generally are of the most recent type from Blake and Barkley, of 
Greenock. The estimates for plant, site, and buildings will, it is 
said, exceed a million dollars. The refinery when completed will 
be able, it is stated, to turn out as much as 150 tons of sugar per 
diem, an out-turn which will entitle it to take rank as ‘‘ one of the 
best sugar refineries in her Majesty’s Colonial Empire.” 

The Bowrington sugar refinery is the result of Chinese capital 
and enterprise, and a favourable portent of the wealth and pros- 
perity of the colony. The proprietary of this undertaking, which 
isin an advanced stage of progress, is vested in the well-known 
name of Lee Yeung. No better site could, in our opinion, have 
been obtained in Hong Kong. It is conveniently situated—along- 
side the main road, within a short distance of the Praya, and 
immediately on the right bank, of the deep portion between 
bridges, of the canal. The water supply so y to the 
of these schemes will be obtained with comparatively little trouble 
from this last source; but will, however, need to be filtered before 
use. This scheme is, in its essential features, as regards buildings 
and machinery, very little different from those described or referred 
to in that at Quarry Bay—the exceptions being in size and in minor 
details. The same number of buildings for the same purposes will 
be here arranged more compactly within an area of 99ft. square. 
The foundations throughout of the refinery and other buildings, 
now being laid, will rest on piles—driven to a depth of 9}ft. 
—with about 12ft. of concrete and stone over them. ‘he refinery 
itself will measure 48ft. by 41ft. It will have seven storeys, 
making up a height of 86ft. The water tank on top will be 
Shft. deep, having a content of about 180 tons. The chimneys— 
Livet’s—will be 60ft. high. The machinery being estimated at 
half the working power of that at Quarry Bay, the estimated out- 
turn of sugar, may, therefore, be taken at over 50 tons per diem. 
It will be of the same pattern, but from a different firm, Houston 
of Greenock. The estimated cost of this scheme will not, it is 
expected, exceed 300,000dols. Both the above works are being 
constructed from the —— and under the superintendence of Mr. 
Wm. Danby, M. Inst, C.E, 


| 
| | 


THE ENGINEER. 


_ 90 Aue. 4, 1882. 


ELEVEN-FEET SHEARING MACHINE. 
MESSRS. JOSHUA BUCKTON AND ©O., LEEDS, ENGINEERS. 


(For description see page 79.) 


THE CRYSTAL” PALACE INTERNATIONAL 
ELECTRIC EXHIBITION, 1882. 


THE jurors have awarded prizes to the exhibitors at the recent engines: Ra: H Jefferi ines : 
Crystal Palace Exhibition. Diplomas of honour for the general | 
excellence of their exhibits have been awarded to exhibitors not engines ; Crossley Brothers, for Otto gas engine ; Thomson, Sterne, 
competing for trade motives, viz., her Majesty’s Postmaster- | and Co., for Clerk’s gas engine; Roos and Ostrogovich, for their 
General, the Secretary for War, the Anglo-American Telegraph | application of the automatic system to Hughes’ type-printing appa- 


Company, the Eastern Telegraph Company, ‘the Telegraph Con- 
struction and Maintenance Company, the Submarine Telegraph 
Company, the South-Eastern Railway, the London, Brighton, and 
South Coast Railway, C. F. Varley, for his induction machine and 
condensers ; R. H. Froude, for dynamometer. 

Gold medals have been awarded to Messrs. J. R. Voss, for induc- 


tion and of = Class X.; W. Elmore, Class XI.; United Asbestos Company, 
eneral excellence ; iggin an ., improvements | Class XII.; J. and H. ines ; i 
in electro deposition of nickel and cobalt; the Faure Electric engines ag tg 


Accumulator Company, for Faure battery; T. A. Edison, 
for complete system of lighting and other exhibits; British Elec- 


tric t Company, for Gramme dynamo machine and exhibit; | for installation of Brush machines and lamps ; ce, for arc 
R. E. Crompton, for Biirgin dynamo machine and Crompton arc | lamp; Domestic Electric Lighting Company, for the general 
mes Anglo-American Brush Company, for Brush dynamo exhibit; Electric Lighting Supply Company, Electric Lighting 
machine and arc lamp ; Swan’s Electric Light Company, for incan- | Engineering Company, Strode and Co., and Co., for 


descent lamp; Electric Light and Power Generator Company, for 
Weston and Maxim dynamo machines and lamps; White House 
Mills, for dynamo machine ; Rowatt and Fyfe, for Pilsen arc and 
Joel semi-incandescent lamps; G. G. André, for arc lamp and 


loc Submari 
Lewis and Son, and We 


| excellence of their exhibit. 
| and Co., for their improved agglomerate battery; E. Dent and 
Co., for their non-magnetising watches; E. Patterson, G. Skri- 
vanoff, for his dry battery ; R. Webster, for his as 
watches ; Roth, Schlaefli, and Co., for their electric self-winding 
clocks ; J. F. Pratt, Class X.; H. Whiteside Cook, for his elec- 


J. Storer 
electrical 
Hawkes 
and Co., Zanni and Co. Goodwin, 
Mignon and Co., J. E. Liardet, A. R. Sennett, J 
Macdonald, Philadelphia Dynamic Company, Alfred Apps, J. E. 
and §. Spencer, Julius Sax, W. Groves, Doulton and Co. 
Automatic Telegraph Company, J. Davis and Co., School of 
Electric Railway Signal Company, G. C. 


and Son, terlow and Sons, 
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regulator ; Gerard and Co., for arc lamp; Davey, Paxman, and | tion and Maintenance Company, for the general excellence of 
PO Co., for steam engines; Galloway and Sons, for steam engines; | their exhibits ; Saxby and Farmer, for their copy signals; R. 
— ——_e * — : Johnson and Nephew, for their iron wire exhibit ; F. Smith and 
y Co., for their iron wire exhibit; R. 8S. Newall and Co., for the 
general excellence of their exhibit; W. T. Glover and Co., for 
the general excellence of their exhibit ; Phillips Brothers, for the 
= excellence of their exhibit; Professor Monnier, for his 
etector and analyser of fire-damp; J. W. rs and Sons, for 
— the excellence of their exhibit; Sanderson and Co., for the > 
of their "exhibits : Edward B. Bright, for his "des alarm system ; 
| the Exchange Telegraph roy A for the general excellence of 
tric governor for screw marine engines; Arnold and Sons, 
| Class X.; L. H. Borrell, for electric self-winding remontoire 
| machine and lamps ; ravier an Co., or are lamp ene ot | 
he early historical dynamo machine; W. J. Hammer, for his- 
torical collection of incandescent lamps; W. T. Henley, for his 
cable core; W. R. Sykes, for his electric locking 4 
| system of railway signals; the Consolidated Telephone 
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TORPEDO BOAT FOR THE BRAZILIAN GOVERNMENT. 


MESSRS. YARROW AND CO,, ISLE OF DOGS, ENGINEERS. 


In our impression for June 30th we gave particulars of the | ,; ‘ “ly with the decorations of here illustrated is also in use. The test made 
trial trips Tiaras boats, 110ft. long and 12ft. Gin. beam, | with the ordinary fireplace, nor necessarily with the decorations of | the pattern here illus’ is in 


trary, i conform with essrs. Veri d Hunt was on a 2-light circular stove. 
recently constructed by Messrs. Yarrow and Co. for the Bra- lig 
vilian Government. We now illustrate one of these boats under | 
sail, ready for her trip across the Atlantic. The screw propeller | 
is taken off and stored on board, and the entire voyage is made | 
under sail. Several of Messrs. Yarrow's boats have crossed the | 
Atlantic with complete success, and it will be seen that the rig of 
these boats is strong and serviceable. As it is next to impos- | 
sible for water to get below owing to the peculiar construction | 
of these craft, they can live in a very heavy sea, and their sta- | 
bility is enormous. 

They are fitted with false keels for the voyage, subsequently | 
removed, 


SCHONHEYDER’S SANITARY STOVE. 

THE accompanying engraving illustrates a stove invented by 
Mr. W. Schonheyder, of St. Stephen’s-avenue, Shepherd’s-bush. | 
A is the burner mounted on a swing bracket and surrounded by 
gauze wire to prevent the gas from being lighted from below. | 
B is the glass chimney. C is a sliding cap over same, and which | 
must be lifted up to allow of the bracket being swung to one | 
side for the purpose of lighting the gas. D is the internal flue 
pipe for carrying away the products of combustion, and it is 
surrounded by a pipe D,, leaving an enclosed air space between 
them, which prevents the outer pipe D, from being overheated 
and thereby burning the air in the room. E is a valve-box with 
valve E, on its top, and which is shown closed, thus compelling 
the products of combustion to descend by pipe F, and then to 
rise by pipe G, finally escaping by pipe H to the chimney after | 
having lost the greater portion of their heat by imparting it to | 
the surrounding incoming fresh air. The pipe F is also sur- | 
rounded by an outer pipe to avoid the overheating of the fresh 
air. The pipe G is single, the gases in it being sufficiently cool 
not to require the double casing. A drain pipe at the bottom of | 
pipes F and G carries off the condensed vapours resulting from | 
the cooling of the products of combustion. The fresh air is led 
from the outside of the building by suitable channels, and is | 
carried upwards by the large rectangular channel H which forms | 
the base of the stove, is then brought into contact with the out- 
side of the casing round F and the pipe G, and warmed by them 
as before mentioned, and issues into the upper part of the room | 
at I, as shown by the arrow. After spreading all over the room | 
and circulating through it, the air is withdrawn by some aperture | 
near the floor, and communicating with the same flue which 
carries off the cooled products of combustion. The escaping air 
and the products of combustion keep the chimney hot enough to | 
effect a sufficient amount of ventilation, and draughts are not | 
felt at any part of the room. 

The stove can be used in combination with the ordinary fire- 
place, which then serves as the aperture for withdrawing the air 
from the room. When the weather is mild, but the light is still 
required, or the ventilation, or both, but not all the heat, then 
the valve E! is changed, whereby the products of combustion are 
sent direct to the chimney without traversing pipes F and G, | 
and therefore very little heat is imparted to the incoming air. 
For use in summer, or where the outer air is warm enough to be 
admitted direct, the valves K and L are provided, as also are 
ordinary ventilating valves placed in connection with the chimney 
near the ceiling of the room. By opening this said valve, and at the 
same time closing K and opening L, the fresh air is admitted to the | 
floor or lower portion of the apartment, rises and carries with it 
heat from the occupants as well as some heat from the gas- | 
burners, and finally issues into the chimney by the above-named r’ i 
ventilator. By admitting warm air to the upper part of | 
room, a cool air to the lower part, the passage of the air is ' 
gradual, without any sudden changes, and hence draughts are | : & 
never felt, = 

The flat form of stove here illustrated is a considerable im- is 
provement on the round form first introduced, as it can be fixed them. A large round stove, about 2ft. 3in. diameter and 18ft.| It would appear from the perspective view as if the whole of * 
at each side of the ordinary fireplace on the chimney breast or high, with six lights, has been fixed. in the new offices of | the part containing the warming pipes F G were perforated, but 
in the recesses at each side, and it does not interfere in any way ‘ the South Metropelitan Gas Company, where a stove of | only the upper part is, by preference, pierced, as shown in section. 
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IRON AND STEEL INSTITUTE. 

THE following provisional programme of the autumn meeting in 
Vienna, September 19th to 25rd, 1882, has just been issued to 
members :—Members resident in Great Britain may leave London 
—Victoria Station—by special train—provided by the London, 
Chatham, and Dover Railway Company—at 8 p.m. on the evening 
of Friday, September 15th, for Flushing vid Queenborough, 17% 
miles. 

Saturday, September 16th :—8 a.m., leave Flushing by special 
train for Dresden, travelling vid Cologne, where a stay of an hour 
will be made for lamcheon. 1.30 p.m., arrive at Cologne—203 
miles; luncheon im the railway buffet. 2.30 p.m., depart for 
Hanover—204 miles ; the train will stop at Oberhausen to take up 
German members. 8 p.m., arrive at Hanover, where an hour's 
stay will be made for dinner. 9 p.m., depart from Hanover for 
Dresden—233 miles. 

Sunday, Sept. 17th :—6.30 a.m., arrive at Dresden, where the 
members of the Institute will be received at the station and con- 
ducted to their hotels. It is proposed to remain in Dresden until 
Monday morning. Members will thus be afforded an opportunity 
of seeing over this beautiful city, with its rich art collections, &c. 

Monday, September 18th :—7.30 a.m., leave Dresden for Vienna 
—322} miles. 8 p.m., arrive at Vienna, where the members will 
be met by the committee of reception and conducted to their 
respective hotels. 

Tuesday, September 19th :—9.30 a.m., reception of the Institute 
at the hall of the Ingenieur und Architekten Verein I., Eschen- 
bachgasse, 9, by the president of the reception committee and the 
Burgomaster—Mayor—of the city; a selection of papers will be 
read and discussed. 1.30 p.m., adjournment for luncheon, which, 
on this and the two following days of the meeting, will be pro- 
vided by the Schienenverband—Rail Manufacturers’ Association. 
2.30 p.m., excursion to the arsenal and to the engineering works of 
Florisdortf, after inspecting which, it is proposed to proceed to the 
Kahlenberg—whence a fine view of the city is obtained—returning 
thence by Danube steamer to Vienna. 7 p.m., annual dinner of 
the Institute at the Volksgarten. Tickets 35s. each, including 
wine. Members will greatly oblige by making early application for 
tickets, accompanied by remittances. 

Wednesday, September 20th :—9.30 a.mn., general meeting of 
members at the hall of the Austrian Society of Engineers and 
Architects, I, Eschenbachgasse, 9, where the members will be 
formally received, in the name of the Emperor, by the Statthalter 
—Baron Possinger; a selection of papers will be read and dis- 
cussed. 1.30 p.m., adjournment for anti as on the previous 
day. 2.30 p.m., proceed on excursion ; the details of this day’s 
excursion have not yet been arranged. 8 p.m., the local committee 
are arranging for an official reception and conversazione on this 
evening. 

Thursday, September 21st :—9.30 a.m., general meeting of the 
members for the reading and discussion of papers. 1.36 p.m., 
adjournment for luncheon. 2.30 p.m., excursion to the Prater, by 
Staatsbahn; visit to the establishment ‘ Ronacher-Strauss.” 
Arrangements will also be made on the afternoon of this day to 
enable the members to inspect the new Rathhaus—town hall— 
Parlements-Gebiiude—Parliament buildings—Burg Theatre—city 
theatre—Votive Kirche—memorial church—c. 8 p.m., the insti- 
tute will be entertained at dinner by the city of Vienna in the 
Cursalon ; concert and dance afterwards. 

Friday, September 22nd :—Alternative excursions to Styria and 
Hungary. 

Programme of excursion to Leoben and Graz, Styria :—8 a.mm., 
leave Vienna by special train from the Siidbahn—Southern Rail- 
way—for Leoben and Gratz—141} miles—proceeding vid the Sem- 
mering Pass—2880ft. above the city—whence very fine views are 
obtained. A reception committee, presided over by Professor 
Ritter v. Tunner, has been formed at Leoben, and will make all 
necessary arrangements for the visits, &c., to be made there, which 
will, however, include the works of Donawitz and Neuberg, and 
the Mining School. Members will spend the night at Leoben, and 
= next day over Vordernberg and the Styrian Erzberg to 

tisenerz, where opportunities will be afforded for witnessing the 
manufacture of charcoaliron and the mining of the celebrated iron 
ore of this region. From Eisenerz members returning to England 
can adopt any one of the different routes which are here suggested, 
viz.:—(a) Return by the same way to Vienna; or (4) proceed by 
Admont, Litzen, Wérgl, and Innsbruck; or (c) return by Salz- 
a Rossenheim, and Munich; or (d) return vid Trieste and 
enice. 

Friday, September 22nd, excursion to Buda-Pesth, Hungary :— 
8 a.m., proceed by special train to Buda-Pesth, the capital of Hun- 
gary—1l92 miles. 7 p.m., arrive at Pesth. A local committee, 
presided over by Professor v. Kerpeley, has been formed at Pesth 
for the reception and entertainment of the Institute. This com- 
mittee will make all necessary arrangements for hotel accommoda- 
tion, &c. A number of works in Pesth will be open to the inspec- 
tion of members, including the well-known engineering works of 
Ganz and Co., and some of the largest mills, &c. The special 
return train will leave Pesth for Vienna on Saturday evening, but 
it is hoped that arrangements can be made to enable members who 
may desire to prolong their stay in that city to do so, on their 
return tickets, some days later. Members who may desire to 
inspect the well-known works of Kénigshiitte and Laurahiitte, in 
Upper Silesia, are invited to do so on their return journey from 
Vienna, which is ten hours distant. Members who may desire to 
see Witkowitz, Reschitza, and other iron and steel works in dif- 
ferent parts of Austria, will also be afforded opportunities of doing 
so. Details will be given in the final programme. 

The local committee at Vienna have made arrangements with the 
Deutscher Eisenbahn Verein—the German Railway Union—which 
will permit of members travelling from Flushing to Vienna for one- 
third less than the ordinary fare. Members are reminded by the 
local committee in Vienna that the second-class carriages in Ger- 
many and Austria are scarcely inferior to first-class, and are recom- 
mended to those who do not require sleeping cars, for which an 
additional charge will be made. The railway tickets for the special 
train to Vienna will be issued by the general secretary, on applica- 
tion, in advance of the meetings. Arrangements have been made 
for returning by special train from Vienna on Monday morning, 
vid Salzburg, Munich, and Frankfort. Members will be aliowed a 
reduction of one-third on the ordinary fares. From Salzburg easy 
access is afforded to the Tyrol; from Munich Italy and Switzer- 
land are within easy reach ; while from Frankfort members will be 
able to return home vié the Rhine. Details of fares, distances, 
&c., will be given in the final programme, to be issued at the meet- 
ing. The fares for the return journey, going vid Dresden, and 
returning vid Munich and Frankfort, will approximately be—First- 
class, £10 10s.; second-class, £7 7s. 

For the information of members who may propose travelling by 
a different route or at a different time, the following particulars of 
the routes available and the single fares are appended :— 


First- Second- 


Tickets 
To Vienna, via issued by. class. | class, 
Dover, Calais, Paris, Strassburg, Munich { LeDE | 1083); — 


Folkestone, Boulogne, Paris, Strass- 
burg, Munich .. 


Dover, Calais, Cologne, Mayence, | 

Passau, Ling .. .. .. .. .. .. US.ER & )} 99649 
Dover, Ostend, Cologne, Mayence, ( L.C.D.R. | 

Harwich, Rotterdam, Cologne, May- | 

ence, Passau,or Munich .. .. .. GER. | 710 9/5 811 
Harwich, Antwerp, Cologne, Mayence, 

Passau, or Munich.. .. .. .. 710 


G.E.R. | 7 10 11 5 


Papers and subjects for discussion are—(1) “On the Iron Indus- 


try of Styria,” by Professor Peter Ritter v. Tunner, Leoben ; (2) 
**On the Iren Industry of Hungary,” by Professor v. Kerpeley, 
Buda-Pesth ; (3) “‘On the Manufacture of Bessemer Steel with 
Brown Coal and with the Siemens Furnace,” by Mr. Karl Wittgen- 
stein, managing director of the Teplitz Works; (4) “On an 
Improved Travelling Crane for Steel Casting,” by Director Paul 
Kupelwieser, Witkowitz; (5) ‘‘On the Comparative Results 
Obtained by Charcoal and Coke Furnaces,” by Mr. I. Lowthian 
Bell, F.R.S., Past-President ; (6) ‘On the Chemical Composition 
and Testing of Steel Rails,” by Mr. G. J. Snelus, F.C.S., 
member of Council; (7) ‘‘On the Manufacture of American 
Anthracite Pig Iron,” by Mr. John Hartman, Philadelphia, 
U.S.A.; (8) ** On Coal-washing Machinery,” by Mr. Fritz Baare, 
Bochum, Germany ; (9) *‘ On the Tin-plate Trade,” by Mr. Ernest 
Trubshaw, Llanelly, South Wales; (10) ‘‘On the Prussian State 
Institute for Testing Iron and Steel, and its Work,” by Dr. 
Hermann Wedding, Berlin; (11) “*On the ‘Massicks and Crooke’ 
Patent Hot Blast Stove,” by Mr. Thos. Massicks, Millom ; (12) 
**On Recent Progress in the Manufacture of Steel Castings,” by 
M. Pourcel, Terre Noire. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE war is having the effect of delaying the hoop orders for the 
baling of the Egyptian cotton crop. But it is hoped that the 
postponement of buying by merchants will not be of very long dura- 
tion. When affairs become somewhat more settled at Alexandria 
the orders should be given out. This was the expectation 
expressed on ‘Change in Birmingham this afternoon. Meanwhile 

United States inquiries for cotton baling hoops continue to reach 

certain of our makers. The Pelsall Coal and Iron Company has, 

I understand, just completed a contract for 1000 tons of such iron 

for that market. 

Generally speaking, however, the prices quoted by our local 
hoop firms are too high to secure the ordinary run of American 
orders. This afternoon the figure quoted was £7 10s. delivered 
Liverpool, cut to lengths. Petroleum barrel hoops were more 
money, as it is required that these should be punched. Ordinary 
export hoops of common quality are a minimum of £6 10s., and 
£6 15s. to £6 17s. 6d. at works is the more general price. Italy, 
Spain, and the Antipodes are capital consumers at date. 

The demand for bars keeps up alike for home and export. 
Next after sheets and hoops it is in this branch that most is doing. 
Branded houses are not, however, doing so much as the second 
and third-class firms. Chain bars are selling fairly at £6 7s. 6d. 
to £6 10s. at works. Hurdle bars may occasionally be held at as 
low as £6 2s. 6d. and £6. The antithesis of this figure is the 
£7 10s. demanded by the “list ” bar houses. 

Although the tube trade is on the whole dull, yet the makers of 
gas strip are sending in some good deliveries on old contracts, and 
their mills are fairly active. They quote £6 5s. to £6 7s. 6d. 
per ton. 

Wire rods are being turned out with considerable vigour by some 
of the ironmasters on the Shropshire side of the district. These 
people quoted this afternoon £8 5s, for rods of a quality high 
enough for screw making. Increased facilities will shortly be 
possessed by some of these makers for filling orders. For instance, 
the Hollingswood Iron Company, Limited, of the Eagle Ironworks, 
Oakengates, are just now laying down a new forge train for rolling 
bars and billets. The new engine bed-plate has been got into 
position this week, and a short time will, it is believed, see the new 
machinery in complete working order. 

There is no diminution in the activity at the sheet mills. Con- 
sumers are still pressing for deliveries, and anxious not to disap- 
point buyers, makers are this week getting out all the work they 
possibly can, knowing that the first half of next week will be 
largely devoted to holiday making. It is indicative of the state of 
some makers’ order-books that one concern report that during the 
past week they have refused orders amounting to 1000 tons. 
Nearly all the makers have their whole output “‘ bespoke” for six 
weeks to come, and some of them for double that period. 
Australia, as well as India and Russia, are buying sheets largely in 
the black state. Open market prices to-day were :—Singles, 
£8 10s.; double £9, and lattens, £10 to £10 10s. Several firms, 
however, would have accepted less. 

Tin-plate makers spoke of the export demand as hardly so good 
as of late. South Statfordshire prices were quoted as about 18s. 
per box delivered Liverpool for coke sorts, and 20s. to 21s. for 
charcoals. At these figures, however, only little could be done. 
The demand as to price by buyers had to be met with greater 
readiness than these rates would indicate if many orders were to 
be booked. 

Native pig makers reported that the current output of the forty- 
eight furnaces now blowing in the South Staffordshire and East 
Worcestershire district is steadily going away week by week, thus 
obviating the necessity of producers stocking to much extent. 
Staffordshire pigs vary in price from 40s. to 42s. 6d. for common 
cinder sorts, up to 67s. 6d. for hot blast all-mine sorts. 

Agents of Derbyshire, Lancashire, Lincolnshire, South Yorkshire, 
and such-like foreign pig makers announced that consumers were 
not now buying to much extent, having previously satisfied their 
requirements. Derbyshire pigs were quoted at 47s. 6d. at stations, 
and Lincolnshire sorts 50s. to 52s. 6d. Hematites ranged from 
62s. 6d. for Blaina sorts, to 67s. 6d. for Barrow sorts. 

The demand for coal keeps very dull, alike for manufacturing 
and house sorts. The house coals of Cannock Chase, per ton of 
21 cwt. delivered into truck, are priced at: Deep seam qualities, 
8s.; and shallow qualities, 7s. Steam coal is 4s. 6d. to 5s. per 
imperial ton. Statfordshire forge coal is 6s, to 6s, 6d. per ton at the 
pits, long weight. 

The monthly meeting of the South Staffordshire Mines Drainage 
Commissioners, held on Wednesday in Wolverhampton, was one 
of the most important in their history. Mr. Walter Bassano, of 
the Old Hill Collieries, spoke at length upon the present position 
of the Commission. It had, he maintained, frittered away vast 
sums of money during its ten years’ existence, and had brought the 
Old Hill district into debt to the extent of £30,000. Having just 
obtained another loan of £25,000, a change of constitution was 
necessary to ensure that amount being expended wisely, without 
regard to private interests and jealousies. Unless the Commission 
was better managed the whole district would be drowned out and 
ruined, . He suggested that the matter should be placed in the 
hands of one able man, if possible independent of the district, who 
should have the entire ordering of allexpenditure. The suggestion 
was approved by the Chairman—Mr. Walter Williams—by Mr. 
Richard Williams, of the Patent Shaft and Axletree Company, 
and by Mr. E. Fisher Smith, the agent of the Earl of Dudley. Mr. 
H. H. Fowler, M.P., one of the law clerks, maintained that the 
Commission was not a failure, and that it would be unwise to 
change its constitution at the present crisis. It was decided to 
submit the matter to a management committee. 

The constructive ironwork engineers hold many valuable con- 
tracts for bridge, pier, and structural work generally. The heavy 
ironfounders are also better off, owing to the receipt of some good 
foreign orders, whilst they have a considerable quantity of work 
under execution for various townsat home. The light ironfounders 
continue in regular employment. Lifting tools and pumps and 
most light machinery and steam fittings for stationary and locomo- 
tive engines are in active demand. Most of the agricultural ma- 
= and implement firms are doing better since the Reading 

Hardwares for naval and army stores continue in urgent demand. 
The demand from Woolwich and the Government Dockyards, and 
from the East End of London, is better both through contractors 
and by letter orders; and the buying by Government direct repre- 
sents a considerable and an increasing total, Amongst the most 


recent War Office demands is one for 24,000 curry combs. The 
order has been placed with two Willenhall firms, as ‘“‘ urgent,” and 
will be delivered at the rate of 1000 a week from each works. 

A new branch of metal work is being introduced into Walsall, 
Messrs. Johnson Bros. and Co., of London, are building works 
there for the manufacture of iron gates and other heavy orna- 
mental iron structures. 

The operative nut and bolt makers of the South Stafford and 
East Worcestershire districts are asking an advance of 15 per cent. 
upon last.year’s list of working prices. The masters have replied 
that the state of trade does not warrant such an increase in wages, 
but the men threaten a strike if their demands are not conceded. 

Gas engineering improvements of considerable extent are con- 
templated by the Corporation of Stafford. They adopted on 
Tuesday a report of the Gas Committee, which proposes the borrow- 
ing of a further £10,000 for the following additional works: A 
hew gasometer which would cost about £6000, a retort house, 
£2000, and a bench of seventy retorts, £1400. The consumption 
of gas has increased by 16 per cent. since the Corporation first 
undertook the present works. 

Mr. Peter Samson has reported to the Board of Trade upon the 
boiler explosion at Messrs. Barrows and Barrows’ Blue Brick 
Works, at Great Bridge, near Westbromwich, last May, by which 
three persons were killed and three injured. The boiler was one 
of a group of four, was of the Cornish type, and is believed to 
have been about four years’ old. The explosion took place while 
the works were in full operation, and when the steam pressure 
would be at its normal height, viz., 451b. and 501b. In the 
opinion of Mr. Samson, deformation is the chief cause of long 
flues collapsing at comparatively low earns. When this boiler 
was first put in at the works, the ordinary engineer employed by 
the firm reported that it was in first-rate condition and fitted for 
working ata pressure of 70]b. He said that experience guided him 
in this opinion, but admitted that he did not ascertain the thick- 
ness of the plates, nor gauge the flue to find its diameter, and 
whether it was cylindrical ornot. Blame naturally attaches to the 
owners, says Mr. Samson, but they fall upon their works’ engineer, 
‘*whose admissions stamp him as a man altogether unfit to advise 
on such an important matter as the safe pressure for steam boiler 
working.” 

The Birmingham Corporation have this week decided to adopt, 
for an experimental period of two years, the scheme recommended 
by the Waterworks Committee, known as the water fittings 
scheme. By this scheme the Corporation undertake to insure 
fittings, repairs, &c., in order to prevent waste of water. The 
scheme has met with much opposition from the plumbers and 
builders of the town. 

Important new works connected with the water supply of Bir- 
mingham were inaugurated on Saturday last. At the Aston 
pumping station a pair of powerful new engines, and a set of 
boilers have been laid down, and the engines were on that day set 
going by the Mayor of Birmingham for the first time. They are 
upon the compound vertical condensing principle, to which is 
attached Messrs. Hathorn and Davey’s differential gear, and they 
have been manufactured by the Lilleshall Iron and Engineering 
Company, Shropshire. The high-pressure cylinder in each case is 
l6in. diameter, and the low-pressure 32in. diameter, 5ft. stroke. 
Under each cylinder isa ram pump of 20in. diameter, and also 5ft. 
stroke. When working at ordinary speed each engine will deliver 
for distribution a quantity of water equal to 24 millions of gallons 
per day, which means an addition to the present pumping power at 
Aston of about 50 per cent. The engines are exactly alike, 
and were ane by his Worship **The Genuine.” When 
started they commenced forcing water into the mains leading to 
the reservoir situated at Monument-lane, Birmingham, 230ft. 
above Aston. The boilers, four in number, are of Koot’s patent, 
with Knapp’s patent stokers, 

At the Whitacre pumping station of the Birmingham Corpora- 
tion also two new engines are shortly to be erected, each equal to 
raising a quantity of water as great as the two large engines now 
at that establishment together. Here, likewise, a monster reservoir, 
of 90 acres water surface, is being completed. At the upper end of the 
main reservoir a new small reservoir of eight acres, and which will 
contain 20 million gallons, is already finished. This reservoir is 
intended to receive the water from the brook, and to collect the 
first deposit before the water passes into the large reservoir. Pro- 
ceeding along the north side of it, the first object arrived at isa 
cast iron tower, with a wrought iron bridge leading from the top of 
the bank tothe tower. On the side of the tower are two valves at 
different heights, by which the water can be drawn off at different 
levels into the larger reservoir. The Mayor on Saturday opened 
the sluice gates which separate the brook from the small reservoir, 
and thus inaugurated these works. The contractors for the 
reservoir works are Messrs. John Aird and Sons, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—The large quantity of iron that has yet to be 
delivered against recent contracts still gives strength to the market 
so far as makers are concerned, but although they are not at all 
anxious to press sales at present, the amount of new business coming 
in is only limited. Forge proprietors and founders in this district are 
mostly well covered for the next three months, in some cases even 
up to the end of the year, and consequently consumers of pig iron 
are not in the market at present for any large quantities, whilst 
any buying on speculation has been checked by the downward 
tendency in Scotch iron during the past week. Holders of iron are 
showing more anxiety to sell, and though makers are not disposed 
to give way, the market may be said to be more in the favour of 
buyers than it has been of late. 

There was only a quiet market at Manchester on Tuesday, with 
but a small inquiry for pig iron. Lancashire makers were still 
quoting 46s., less 24, for both forge and foundry qualities, delivered 
equal to Manchester ; but there are no orders for anything like 
quantities coming in, and transactions during the week have been 
limited to sales of very small lots. For distant brands makers are 
still holding out for comparatively high prices, as compared with 
the local irons, Lincolnshire iron being quoted at 47s. 10d. to 
48s. 10d., less 2}, and Derbyshire up to about 50s., less 24, for 
delivery here; but at these figures only what may be termed a 
retail business is being done, and lower prices would have to be 
taken to secure orders of any weight. It is only, however, in 
exceptional cases that sellers are willing to give way to any mate- 
rial extent. 

The forges throughout this district appear to be well supplied 
with work, and finished iron makers, as a rule, are firm in their 
prices on the basis of £6 7s. 6d. to £6 10s. for bars, £6 15s. to 
£6 17s. 6d. for hoops, £8 7s. 6d. to £8 10s. for sheets, £7 15s. to 
£6 17s. 6d. for common plates, and £10 to £10 10s. for good boiler- 
plates. Although there is no actual pressure of orders a fair in- 
quiry is generally reported, and shipments, especially in sheets, 
bars, and light rails, keep up well. 

The condition of the engineering trades is without material 
change, except that complaints are more general that there is no 
large accession of new work comingin. For the present, however, 
the orders in hand keep works generally well employed. Locomo- 
tive builders and boiler-makers are very busy, tool makers are 
well supplied with orders, and machinists generally are fairly off 
for work. 

For some time past there has been a growing demand for spiegel 
in this district, and the Wigan Coal and Iron Company, which 
had two of its furnaces on this metal, has during the past week 
blown in a third for the production of spiegel. This will make 
seven (- of its ten furnaces in blast, four on iron and three on 
spiegel. 

The old works known at one time as the Stephenson Boiler Com- 
pony Limited, at Hollinwood, and more recently as the Oldham 

iler Company, Limited, but which for several years past have 
only been partially in operation, have been bought by Messrs. 
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Thomson, Sterne, and Co., of Glasgow, who, I understand, will 
lay out the works for engineering purposes, and it is reported will 
commence the manufacture of gas engines. ; 

The proposed construction of a ship canal to Manchester is 
receiving strong support, not only in this city, but in the important 
towns rm the route of the projected navigation, and there has 
been no difficulty in raising a guarantee fund for more than suffi- 
cient to cover the preliminary expenses connected with the survey 
which is now being made by the engineers with the view of pre- 
paring a report as to the practicability of the scheme. A guaran- 
teed fund of £8000 has been raised for the purpose, and the work 
of the engineers is, I understand, being actively pushed forward, 
so that there may be no delay in presenting the report. 

The extension of the Lancashire and Yorkshire Victoria station 
at Manchester is progressing rapidly. The main walls of the sub- 
ways connecting the old and the new stations are now built, and 
a few of the permanent girders under the rails are in position. A 
heading is fm being driven, to connect the line of rails to the 
adjoining Ducie Bridge station with the Victoria station extension. 
The new bridge, constructed of strong wrought iron plate girders, 
which carries York-street over the extension, is now sufficiently 
completed to enable the tram traffic to be carried over, and this 
now completes the various sections of tram lines running out of 
Manchester. 

The Lancashire and Yorkshire Railway Company has this week 
given out contracts for the erection of an additional passenger 
station at Southport, to accommodate the district lying between 
Blowich and Southport stations. The new station will be on the 
island platform principle, and the building will be a somewhat 
ornate structure, with white brick facings and openings filled in 
with wooden mullions, and ridge and furrow overhanging roof con- 
structed of iron. Extensive waiting and refreshment-room accom- 
modation is being provided, and the platform, which will have a 
length of 133 yards, will be laid with blue Staffordshire tiles. 

The coal trade continues without improvement. The better 

ualities of round coal for house fire purposes still move off very 
Sout, and the demand for other classes of fuel for iron-making 
and steam purposes remains much the same as of late. The 
reduction of 10d. per ton in the delivered rates for house fire coal, 
which has come into force this week in the Manchester district, 
but which does not affect the pit prices, has not been followed by 
any similar movement elsewhere. Supplies of coal are, however, 
so plentiful, notwithstanding the continuance of the St. Helen’s 
strike, that to move away stocks prompt orders are taken at 
extremely low figures. The average prices at the pit mouth 
remain at 8s, to 8s. 6d. for best coals, 6s. to 6s. 6d. for seconds, 
4s, 9d. to 5s. 6d. for common coal, 4s, 3d. to 4s. 9d. for burgy, 
3s. 6d. up to 4s. for best slack, and 2s, 9d. to 3s. 3d. for common 
sorts. 

The shipping trade continues to show a little more animation, and 
so far as the quantity of coal being moved away is concerned, there 
is a fair business being done. Prices, however, continue as low as 
ever, and delivered either at Garston Docks, or on the high-level, 
Liverpool, Lancashire steam coal is still being offered at 6s, 6d. to 
7s. per ton, with good seconds house coal to be bought at 8s, 3d. 
to &s. 6d, per ton. 

A good demand is maintained for coke, and local makes at the 
ovens are firm at from 9s. for common up to 11s. and 12s, per ton 
for the best qualities. 

There is no sign of any early termination of the colliers’ strike in 
the St. Helen’s district, both employers and men being very 
determined in the attitude they have taken, and as I anticipated 
the struggle is likely to be a protracted one. 

Barrow.—Although last week’s prices for hematite pig iron are 
still quoted in the market, I am in a position to know that a large 
amount of business has been done at 59s. 6d. and 60s. per ton for 
best qualities of Bessemer. In cases were makers are well sold 
forward, they demand and obtain the highest figure. No. 1 
Bessemer is quoted at 58s, 6d.; No. 2, 57s. 6d.; No. 3, 56s. 6d, 
net, f.o.b. West Coast ports. A few second-hand parcels are 
offering at 57s. 6d., but there is not much of this in the market. 
The output is very heavy, but not large enough to meet the 
demand, although furnaces are being blown in at different places 
throughout the district. An increased demand from all quarters 
is the chief feature of the week, and this is particularly the case 
with regard to America. Exports continue on a very extensive 
scale, principally on account a aioe having held cargoes back 
as long as possible with a view to obtaining low freights. Steel rails 
are in large demand, and orders for a few heavy parcels have been 
booked. Other qualities are also in request. Prices are as last 
quoted. Iron ore has advanced in price, and is quoted at 14s. 6d. to 
16s. 6d. per ton at the mines. The demand is heavy, and raisers 
are being well sold forward. Iron shipbuilders unchanged. Other 
industries are in full work and are well placed with orders, Coal 
and coke firm. Shipping active. 

Owing to the increased demand which has set in for iron 
ore, raisers are extending their boring operations a good deal, 
with a view of meeting the demand. In South Cumberland, near 
Millom, several new bore holes have been sunk, and it is quite pro- 
bable that some fine veins of ore will be discovered, as the indica- 
tions are very encouraging. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE is, if anything, a slight change for the better in the iron 
trade. Prices are firmer, though not firm enough to justify an 
advance. In the coal trade there is no improvement to speak of. 
Messrs. Newton, Chambers, and Co., Limited, quote Mortomley 
coal as follows :—Mortomley best Silkstone, 12s. 1d. per ton; 
Mortomley thin seam, 10s. 10d.; Mortomley best nuts, 8s. 4d.; 

brights, 8s. 9d. In manufacturing and similar fuel 
there has attanly been a fairly good business done ; but the supply 
is so far in excess of the demand that no hope of any advance in 
prices can be entertained for some time. 

Local steel manufacturers are expecting a very heavy contract to 
be put into the market early next month. It is for the new Forth 
Bridge, and it is calculated that if the current prices for steel 
bridge plate be paid, the cost of the steel needed for the bridge will 
be close upon half a million sterling. At the last competition for 
tenders for the bridge which was abandoned the Sheffield firms 
were successful in obtaining an important portion of the contracts, 
and though the work was not proceeded with, they did very well 
out of the affair. 

Steel rails are now freely quoted at from £5 7s. 6d. to £5 15s. 
od ton at the works, £5 10s. is about the average. Messrs. Steel, 

‘ozer, and Hampton, Phoenix Bessemer Works, Ickles, have just 
finished a contract for the Indian Government, and Messrs. 
Cammell and Co., in conjunction with the same firm, have com- 
pleted delivery of an extensive order for 24,000 tons of steel rails, 
which they took between them. An order for the Midland Com- 
pany, divided between these firms and 8, Fox and Co., Deepcar, 
has also been executed. 

The wagon companies are now issuing their reports. Generally, 
they have done very well during the half-year ended 30th June 
last. The North Central Wagon Company—Rotherham— 
announce a dividend at the rate of 8 per cent. per annum, add 
£300 to the reserve fund, and carry forward a balance of 
£19 15s, 8d. The directors express their regret at continuing to 
receive complaints of the unremunerative state of the coal trade; 
at the same time they observe that the exports of manufactured 
goods are still on the increase, which implies increased consump- 
tion of coal, and it is to be hoped a corresponding benefit to the 
various tenants of the company. The British Wagon Company, 
Limited, pay a dividend of 6 per cent. per annum, place £500 to 
the credit of. the reserve fund, and carry forward a balance of £264. 
The Wakefield Rolling Stock Company, Limited, pay a dividend of 
4 per cent. per annum. The British Company have 8200 wagons, 
and the Wakefield Company 1780. 


At the annual meeting of the shareholders of the Tinsley Roll- 
ing Mills Company, Limited, on Tuesday, the directors’ report and 
accounts were adopted, and a dividend of 12s, per share, being 
equal to 10 per cent. per annum, was declared. 

The Sheffield Tele Exchange makes rapid The 
number of messages last week was 7658, being the highest weekly 
total since its establishment. On Wednesday from ten to eleven 
no fewer than 306 calls were recorded, the number during the day 
being 1346. 

On Tuesday the Great Eastern Railway Company commenced 
running passenger trains through to Lincoln and Doncaster, over 
the new Great Eastern and Great Northern joint line from 
Spalding to Lincoln. The new line, which is a continuation of the 
Great Northern’s March and Spalding Railway, has been carried 
out by the Great Eastern and Great Northern Joint Committee, 
who will work it together. By this extension the Great Eastern 
establish cominunication between South Lincoln and East London, 
which will at present be specially valuable to them for coal traffic 
to the metropolis. A direct service of passenger trains is to be 
established between Liverpool-street and Doncaster, but for the 
present the section will not be used in that way. The cost of the 
joint line between Spalding and Lincoln has been about £1,000,000. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE relapse of the Glasgow pig iron market had comparatively 
little effect upon its Cleveland rival at Middlesbrough on Tuesday 
last. Makers’ prices for No. 3 g.m.b. ranged from 44s. 6d. to 
45s, 44d. f.o.b., according to the state of their books. Most of 
them seemed indifferent as to making sales, being able to wait for 
some time. Merchants, however, were not so careless as to the 
future, and were offering to sell at from 44s. to 44s. 6d. The 
demand from Scotland has lately increased, owing to the greater 
difference between the prices current in the two districts ; but now 
that that difference is again diminished, the coasting trade will no 
doubt again receive a check. Warrantsare at present the cheapest 
form in which pig iron may be bought, being obtainable at 44s. per 
ton, f.o.b. 

The quantity of iron in Connal’s Middlesbrough stores is 118,923 
tons, or 640 tons less than a week ago. 

The statistics of shipments from the port of Middlesbrough for 
the month of July have been issued. They show a total of 74,311 
tons, against 87,595 for July, 1881, and 82,306 tons for July, 1880. 
This is a serious diminution, the reason for which is not clear. 
The decrease is spread pretty equally over all outlets, except 
Holland, where the trade is well maintained. 

3y the award of Sir J. W. Pease, M.P., an increase of 2} per 
cent. in the wages of ironworkers commenced with Monday last, 
and a similar and further increase will take place in seven weeks 
time. The award terminates altogether on the 1st of October, 
when it is expected that a reduction will take place. 

A petition has been sent by the Middlesbrough ironmasters to 
the War-office, referring to the retention under arms of the militia- 
men for double the ordinary period of time. It is represented that 
this produces great hardship to the families of the men, for whom 
provision is seldom made, and to employers of labour who need the 
services of the men. 

A great sensation was produced on ‘Change by the announce- 
ment that the Moor Ironworks, Stockton, lately in the occupation 
of Messrs. Johnson and Reay, had been purchased by Mr. 
A. J. Dorman, of the Britannia Works, Middlesbrough. The 
works in question have hitherto been owned by Messrs. J. 
Backhouse and Co., bankers, and were leased by them to Messrs. 
Johnson and Reay. This relationship was, however, not publicly 
known until the failure of the tenants a month or two since. 
Negotiations have been for some in progress for the purchase of the 
works by certain of the creditors, with a view to carrying them on 
for the benefit of all who would take part in the arrangement. 
Owing, however, to differences of opinion among these creditors, 
and to the delays consequent thereon, the offer made by the bankers 
lapsed. Immediately Mr. Dorman, backed up by another wealthy 
creditor, made an offer which was accepted, and the transaction 
was immediately made known on Change. The purchase price was 
£40,000, the amount advanced by the bank, and which gave the 
power of sale. Inasmuch as the works are capable of manufac- 
turing from 900 to 1000 tons of plates per week, and contains three 
or four mills and other appliances to suit, and stands on a consider- 
able acreage of valuable ground, it is believed Mr. Dorman has got 
a bargain. What he will do with it is probably not yet decided. 
It is thought, however, that he will sell it at once to a new limited 
company for a higher price, and thus realise an immediate and cer- 
tain profit upon his purchase while he can. 

The week after next the whole of the manufactured ironworks 
in the Cleveland district will be entirely laid off for Stockton 
races. The knowledge of this impending cessation is causing great 
pressure from consumers, and a corresponding stiffening of prices, 
especially for prompt delivery. Plates are now quoted at £6 15s. 
for deferred, and £7 per ton for prompt delivery. Angles and bars 
are to be had at £6 5s. to £6 10s. Old rails are offered at 
£3 12s. 6d. in the Tees, and purple ore at 18s. 6d. per ton deli- 
vered Middlesbrough. 

There is a rumour that some large manufactured ironworks in 
the county of Durham, which have never been successful since they 
were restarted some time since, are about to discontinue operations 
altogether, the proprietors, some of whom are wealthy, being tired 
of working continuously at a loss. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

EARLY this week a severe reaction occurred in the Glasgow pig 
iron market in consequence, it was stated by brokers, of the critical 
state of affairs in the East. During the past few weeks very large 
speculative transactions have been taking place in this market 
between jobbers almost exclusively, the public taking little or no 
interest in the business. In consequence of these operations prices 
were forced up to a rather higher point than seemed to be warranted 
by the circumstances of the trade, and the result has been a reac- 
tion, which induced some of the larger holders to throw their 
warrants wholesale on the market. Prices were, in consequence, 
depressed on Tuesday from 2s. to 2s. 6d. below the highest point to 
which they had attained in the course of the past few weeks. While 
these speculative fluctuations have been occurring the demand for 
special brands of makers’ iron has undoubtedly been good for con- 
sumption, and the foreign trade in pig iron has been maintained 
upon a larger scale than usual. With reference to the latter 
department, it has, however, been hinted that purchases have been 
made for some time forward, and also that ironmasters have been 
consigning iron to meet prospective wants abroad. The past week’s 
shipments exceed 13,000 tons, as compared with 9000 in the corre- 
sponding week of last year. The stock in Messrs. Connal and Co.’s 
stores has been reduced about 700 tons since the date of last 
report. 

a was done in the warrant market on Friday forenoon at 
51s. 6d. to 51s. 2d. cash, and 51s. 74d. to 51s. 4d. one month, the 
quotations in the afternoon being 51s. 4d. to 51s. 3d. cash, and 
51s. 54d. to 51s. 44d, one month. On Monday the market was 
flat, with transactions in the forenoon at from 51s. 3d. to 50s, 10d. 
one month, and 50s, 1d. to 50s. 74d. cash; in the afternoon busi- 
ness was done done from 50s. 10d. to 50s. 8d. one month, and 
50s. 84d. to 50s. 6d. cash. The market was also very weak on 
Tuesday, with business in the morning at 50s. 5d. to 50s. one 
month, and 50s. 3d. to 49s. 104d. cash; the tone was a shade 
firmer in the afternoon, with business at 49s. 10d. to 50s. 14d. cash, 
and 50s. to 50s. 34d. one month. The tone was a shade firmer on 
Wednesday, when t ctions took place up to 50s, 8d. cash, and 


50s. 10d. one month. To-day—Thursday—business was done at 
50s. 74d. to 51s. cash, and 51s. 14d. one month. 

Makers’ prices are rather weaker, but in reality not much 
changed from those of last week. The quotations are as follows :— 
Gartsherrie, f.o.b. at Glasgow, per ton No. 1, 63s.; No. 3, 
56s.; Coltness, 66s. and 56s.; Langloan, 64s. and 56s. 6d.; Sum- 
merlee, 62s, and 54s.; Calder, 62s. and 53s. 6d.; Carnbroe, 55s. 
and 52s.; Monkland, 52s. and 50s. 6d.; Quarter, 52s. and 50s. 6d.; 
Govan, at Broomielaw, 52s. and 50s. 6d.; Shotts, at Leith, 63s. 
and 56s.; Carron, at Grangemouth, 53s.—specially selected, 56s.— 
and 52s.; Kenneil, at Bo’ness, 52s. and 51s.; Glengarnock, at 
Ardrossan, 55s. 6d. and 52s.; Eglinton, 53s, and 52s, 6d.; Dal- 
mellington, 53s. and 52s. 6d. 

The week’s arrivals of pig iron from Middlesbrough amounted to 
4698 tons as compared with 5015 in the corresponding week of 1881. 
Up till date there is a decrease for the year on these imports of 
34,693 tons, the total import so far being 139,511 tons, 

The manufactured iron trade is brisk, and there are expectations 
of increased orders for shipping purposes. Founders continue 
busy, and makers of bars are well occupied. Manufacturers were 
unable to obtain an advance in prices equivalent to that in the pig 
iron market, and now that the latter has slackened and quotations 
have fallen, they are not likely to obtain higher contract terms at 

resent. 
r It is all but finally arranged that the manufacture of steel on the 
Thomas-Gilchrist process plan will be commenced as early as pos- 
sible at Coatbridge. The Glasgow Iron Company’s furnaces are to 
be used, and they will have large shareholders in the concern. 

Several extensive orders for war material have been placed by 
the Government in Glasgow. The Anderston Foundry Company 
has despatched by the Allan Line steamer Canadian a large por- 
tion of an order for combined iron rails and sleepers. In construc- 
tion, the sleeper consists of a trough of malleable iron, the chair, 
the usual railway one, being fastened to the principal or convex 
side of the sleeper by screw, bolt, and nut. Messrs. P. and W. 
McLellan, of the Clutha Ironworks, are also executing considerable 
orders for war material, including a number of cranes, some of 
which they have ready for consignment. 

The coal trade has been considerably more active in the past 
than in the preceding week. ‘The shipments from the various 
ports amount to about 73,000 tons as compared with 56,000 in the 
corresponding week of last year. There has been some talk of 
making an effort to advance prices, but it is doubtful whether such 
a thing can be carried into effect owing to the extensive supplies of 
coals which are always to be had. The miners are working very 
industriously everywhere, and there is little difficulty in executing 
the largest possible orders. These remarks apply particularly to 
the West of Scotland. In Fifeshire the coalmasters have inti- 
mated an advance, which, for the most t, is merely returning 
to themselves a reduction previously made in prices, so that the 
increase on their part is not likely to have much effect in other 
districts of the country. 

A proposal is made by the directors of the Clyde Coal Company, 
Limited, that its Spittalhill collieries be sold to a new company, in 
which the shareholders of the present company would have the 
opportunity of taking shares. It is believed that, by some such 
arrangement, the collieries could be worked in a profitable manner. 
The opinion of the shareholders will be taken on the subject. 

The Burntisland Oilworks, which have been undergoing recon- 
struction during the past nine months, have been partially reopened 
this week. The shale mine in connection with the works has a 
daily output of 300 tons, which will yield 3,000,000 gallons of oil 
per annum. The company is erecting 100 dwelling-houses, to 
provide accommodation for its workpeople. 

The death of Provost Weems, of Johnstone, at the comparatively 
early age of forty-six, has occasioned much regret in the West of 
Scotland. He was senior partner in the firm of J. and W. W. 
Weems, of the Perseverance Ironworks, and took a leading share 
in the public business of the town in which he resided, and of 
which he was appointed chief magistrate at the beginning of the 
present year, after a service of fourteen years in the Town Council. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


A Goop sign of the improvement in the iron trade has been given 
by the launching of the De Bergue Works, Llandaff, as a tramway, 
locomotive, and marine engine works, limited. The company 
starts with a capital of £100,000 in shares of £10 each, and several 
leading men of Cardiff are in the movement. It has long been a 
mystery to me why such compact works so near the seaboard were 
left to rust and decay. The restart may be taken as a good augury. 

Mr. Wm. Evans, late of Rhymney, is named as the new manager 
for Cyfarthfa. Mr. Wm. Evans is one of the numerous body of 
men who have been grounded in ironmaking at Dowlais; he has 
also had considerable practical experience at Rhymney Steel Works. 

The Bute Dock Bill has virtually passed, only a few minor 
clauses remaining for discussion. The Bill was one of the most 
skilful and happiest achievements of the many gained by Mr. 
W. T. Lewis, and this notwithstanding the concessions made by 
the ironmasters in the course of carrying the Bill. One of these 
was to give the dock owner power to stop the ‘‘ tip nursing ” which 
has been so glaringly carried on. The freighters also are to be 
allowed to employ their own group of workmen, and thus supervise, 
as they so much wished, the loading of their own cargoes. The 
vital point of the Bill was remuneration henceforth for services 
hitherto rendered by the dock owner gratuitously, and this has 
been gained. The committee approve of the preamble of the Bill 
subject to certain conditions. One of these is that the dock shall 
be built in three instead of five years, that the time of demurrage 
should extend from forty-eight to seventy-two hours, and the 
license for boatmen, &c., be reduced from £1 to 5s. These were 
the most important of the few clauses that now only remain for 
discussion, and we cannot doubt of their being easily discussed and 
accepted. It is estimated that, taking the present average of coal 
output from Glamorgan as a basis, that by the time the dock is 
completed we shall have doubled it. Last week Cardiff shipped 
away foreign and coastwise 126,981 tons of coal, and the total, 
including all Wales, was a little over 189,000 tons. 

There is a steady improvement in coal business to the North of 
France, and a very brisk character has also been imparted to the 
Mediterranean trade. Taking the three principal coal ports, 
Cardiff, Swansea, and Newpor%, the first nt last seem of late to 
enjoy a greater share than Swansea. I hear little of the new dock, 
but there is a wise movement being quietly placed on foot to 
convert the Neath Canal into a railway and link the Rhondda by 
it and Swansea, as well as dovetail into the London and 
North-Western system. A considerable saving in distance to 
the North would be gained by it, and there are several other 
features which commend it. I shall note this more at length 
when it has been fully thought out. It is originated by one who 
has the most intimate acquaintance with the extent and capacity 
of the industries of Wales. 

I am glad to note an increase in iron and steel shipments. Last 
week the following cargoes left Newport :—Baltimore, 1800 tons ; 
Cape Town, 1600 ; Stockholm, 1080; Vera Cruz, 2020; Pomaron, 
280; Figuema, 90. 

Iron ore shipments to Wales continue steady, principally from 
Bilbao, though of late some consignments have been made from 
Treland. 

Tin-plate is moving up slowly. The price of ordinary coke plate 
at Llanelly is 16s. 3d., and at Swansea some parcels have been sold 
from 16s. 6d. These prices are regarded as suicidal ones, but in 
cases of pressure there is no alternative but to sell. An effort is 
being made at Swansea to start another dry dock movement. 

The new railway from Llangammarch to Neath will open 
out a new district. I was in that quarter lately, and noted in the 
neighbourhood of the mineral wells all the indications, shale, &c., 
which accompany mineral deposits. There is evidently a future 


there for capital and enterprise. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specyications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the vage of THE ENGINEER at 
which the Specisication they require is referred to, instead 
of giving ng the proper number of the Specification. The 
mistake has been made by looking at Tur ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in p- of turning to those pages and 
finding the numbers of the Speciyjication, 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
‘name and address of the communicating party are 
printed in italics. 

25th July, 1882. 

3512. Bovyant Garments, F. W. Brewster, London. 

3513. TELEPHONEs, 8S. Bidwell, London. 

3514. Pree Coupiines, M. H. Simpson, Lancaster. 

3515. DistrisoTine Licuts, A. P. Trotter, Cambridge. 

3516. Spiints, H. Hides.—(B. Porteous, Antwerp.) 

3517. Sarss, W. Corliss, Providence, U.8. 

3518. SpRinc Siupes, M. Millington, Nottingham, and 
R. Burton, London. 

3519. Excavatine, W. E. —-(Messieurs Gabert 
Sreres, Bridet, and Dernad, L 

3520. ELECTRIC Lamps, A. L. Lineff, London. 

3521. ATracHixG Hanpigs, H. 1. Haddan.—(A. 
Czepelka, Vienna.) 

3522. Mera.uic C. J. L. Leftier, Sheffield. 

23. Gas Burners, D. and W. H. Thompson and J 
r, Leeds. 
24. Pacxinc, W. R. Lake.—(B. Degrave, Paris.) 
25. Pennoipers, J. A. Pickering, London. 
26. Rorary Evorns, E. Brewer.—(S. Marcus, Vienna.) 

CoupLinc CLuTcueEs, E. J. Sterling, Brooklyn. 

SeconDaryY Batrerigs, C. E. Buell, New Haven. 

3529. Fire-escapgs, F. Hoe, Burton-on-Trent. 

3530. SELF-BINDERs, C. Q. Basevi, London. 

3531. Raipway Communication, F. Hoe, Burton-on- 
Trent. 

532. Seconpary Batrertgs, C. L. Winch, London. 

3. Taps, W. Hunt, Scarborough. 

3534. ELEcTROMOTORS, O. W. F. Hill, 

3535. Neepies, J. Hewitson and W. Napier. Liverpool. 

3536. Pipe Covupuines, W. Beck.—(J. L. B. Bodel 
and J. L. F. Braur, Paris.) ( 

Pp —(E. Sal 


3537. Curtrsc Merat, W. P. Th 
and BE. Armant, Montreal.) 

3538. Permanent Way, A. M. Clark.—(J. v.8.) 

3539. Fasrics, J. Jowitt and G. 8. Page, London. 

26th July, 1882. 

3540. THERMO-pDyNamic J. Hargreaves, Widnes. 

3541. MeTHYLQuINOLINE, J. Erskine.—{ Meister, Lucius, 
Gernnany.) 

3542. WasHine B. Davies, Adlington, and J. 
Eckersley, Blackrod. 

3543. Grispinc WHEELS, J. Robi Manchest: 

3544. ELecrric Merer, W. Laing, London. 

3545. Incors, J. Gjers, Middlesbrough-on-Tees. 

3546. DEMONSTRATING Moriox, H. J. Haddan.—(G. 
Rudholzner, Germany.) 

3547. CaBies, J. G. Lorrain.—(J. André, Paris.) 

3548. ExrincuisHIne Fire, A. M. Clark.—(P. C. E. 


Tabourét, Paris. 
EcTILes, W. A. Barlow.—(A. J. 


3549. THROWING 
Beauchamp, London. 


Krebs, Vienna.) 
3550. Fire Apraratvs, C. 8. 

3551. Pomps, W. R. Lake.—(4. Burckhardt and F. J. 
Weiss, Basle. 


3552, Szparatinc Grain, W. Lake.—(C. McNeal, U. 


3553. LUBRICATING BossEs, R. Lake.—(P. 
ville, Paris.) 
3554. VENTILATORS, J. L. Thomasson, Worcester. 


27th July, 1882. 
3555. C. R. F. Schloesser.—(Messieurs 
Kreutz and Bauer, Vienna.) 
3556. LowErine Boats, C. Grayson, Liverpool. 
3557. TELEPHONIC APPLIANCES, J. Munro and B. War- 
wick, London. 
3558. VELOCIPEDES, J. 8. Orton, Birmingham. 
3559. Lockine Devices, H. J. Haddan.—{J. B. Fondu- 
» Belgium. ) 
Liguip Mereas, H. Haddan.—(T. Calkins, U.8&.) 
. Drawinc Tivgs, J. Imray.—(P. Bird, U.S.) 
52. TrREaTING Sewacs, J. Kelly. 
53. Furnaces, A. Beard, Swansea. 
64. Furnaces, B. Finch, London. 
35, ADJUSTING VentiLators, H. Morris, Manchester. 
56. Looms, T. Singleton, Darwen. 
67. Pocket Cases, P. Everitt, London. 
58. Hogs, J. P. Goss and F. Savage, King’s Lynn. 
9. FosisHrsc Fasrics, W. W. Blackett, Leeds. 
70. Evectric Lamps, F. M. Newton, Barton Grange. 
71. Breakine Stoxeg, G. Dalton, Leeds, 
Crocks, W. R. Lake. W. Wi ilison, U.S.) 
. ORNAMENTAL WINDows, A. L. Liberty, London. 
. Governors, W. R. Lake.—(J. Judson, U.S.) 
75. ELEcTRI c Lamps, J. G. Lorrain, London. 
3576. DisTRIBUTING ELECTRICITY,J. Hopkinson, London. 
3577. Caustic Sopa, A. Boult.—(H. Herberts, Barmen.) 
3578. Woop, W. P. Thompson.—(L. L. 
de Paradis, Vienna.) 


28th July, 1882. 

3579. Encrygs, J. B. Fell, Sparke Brid, 

3581. Fisher, Nottingham, and J. &. 

n. 

3382. REGULATING CURRENTs, L. Campbell, 

3583. Evectric Lamps, W. T. Henley, Plaisto 

3584. Pranorortes, W. A. Waddington, 

3585. FaciLitaTinc ReFerences, A. Gerken, London. 

— Toy Savincs Banks, W. Lake.—(J. Bowen, U.8&.) 

+ Heap Coverines, J. F, Watson, Anerley. 

3588. Sarery Lamps, W. L. Wise.—(La Compagnie 
Houillére de Besseges, Nimes.) 

3589. Casks, 8. Wright, Egremont. 

3590. ROLLER Mitts, A. Reddie.—(W/. Requier, Paris.) 

3591. ELectrric Power, J. Imray, London. 

3592. SEconDARY BaTTERigs, F. J. Bolton, London. 
3593. TReaTING A, Reddie. —(D. Requier, Paris.) 
29th July, 1882. 

3594. Giass, W. S, Sutherland, Birmingham. 

3595. TELEGRAPH, J. H. Johnson.—(£. Paris.) 

3596. Hats, R. Wallwork, Manchester. 

3597. Awnrncs, O. Seydel, Birmingham. 

3598. Grass, J. T. Jones and J. H. Wild, Leeds. 

3599. NEEDLEs, J. Darling, Glasgow. 

3600. TRICYCLES, J. P. Dalby, Leeds. 

3601. Rinsinc Apparatus, G. W. von Nawrocki.— 
(Zeitzer Eisengieserei and Maschinen-Aktien-Gesell- 
schaft, Zeitz.) 

3602. CLEANING WooL, O. Imray.—{La Société Harmel 
Freres, France.) 

= c. Daggett, 

6 OUNDABOUTS, A. dington and J. C. Row- 
botham, Bradford. 

3605. Drivinc Cuains, W. Hartcliffe, Salford. 

3605. RoLiinc Steet, W. T. Beesley, Sheffield. 

3607. Propucinc Licar, 8. R. Smith, London. 

3008. OpTarninG SuLpuuR, D. Sidersky and H. Probst, 
tositz, Germany. 

Slst July, 1882. 

3610. OpTaininG Propucts, J. Alexander and A. K. 
McKosh, Gartsherrie Ironworks. 

3011. SUPPLYING Gas, A. Haley & A. Savage, London. 

3612. HavLace Cups, J. Walker, Derby. 

3613. Stoves, A. Henderson.—(Besson and Co., Paris.) 

3614. ILLUMINATING GraTiNos, T. Hyatt, London. 

3615. Looms, J. Hopkinson, ng 

3616. Evecrriciry, J. R. Rogers, Lo 

8017. Dressinc Fiour, W. B. Da T. Smith, U.8.) 


3618. Discaarcine O11, J. Gordon, jun., Dundee. 

3619. Evecrric LicuTine, J. Verity, Lo London. 

3620. Horsesnors, F. Engel.—(0. Lampe, Hamburg.) 

3621. Unitinc Amper, W. Morgan-Brown.—(8. Borow- 
sky, Germany.) 

3622. Brakes, G. E. Vaughan.—(J. Charlier, Nimes.) 

3623. Lamp Burners, H. W. Hayden, Waterbury. 

3624. Surerinc Berras, E. Lawson, Birmingham, and 
E. de Russett, Anerley. 

8625. CARTRIDGES, C. 8. Bailey, Waltham Abbey. 

$626, TexTILe Freres, W. J. 8. Grawitz, France. 

$627. Mortons, H. J. tiaddan, —(L. Knowles, U.S.) 

3628. Looms, H. J. Haddan.—(L. J. Knowles, U.S) 

3629. Srop Morton, H. J. Haddan.—{Z. Knowles, U.S.) 

3630. Motor, H. J. Haddan.—(G. Rupalley, Paris,) 

3631. AMBER W. Morgan-Brown.—(B. 
Borowsky, Germany.) 

3632. Steam ton D. Forbes & J. Hayes, London. 

3633. TACHYGRAPHICAL Apparatus, H. H. Lake.—(V. 
A, de Celeda. Cadiz.) 

3634. Bopsrn Frames, H. H. Lake.—(R. Cookson, U.S.) 

3635. Four, H. H. Lake.—({R. S. Schmidt, Berlin.) 

3636. Separatinec Orgs, T. 8. G. Kirkpatrick, London. 

3637. Operatine Sionaxs, A. C, Emery, Dalston. 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
8489. TRaNsrorMING Rum, H. A. Bonneville, London. 
—A communication from D. Cornilliac, Paris.—22nd 

July, 1882. 

$519. Excavatinc Macuivery, W. E. Gedge, London. 
—A communication from Messieurs Gabert fréres, 
Bridet, and Dernad, Lyons.—25th July, 1882. 

3574. Governors, W. R. Lake, London.—A communi- 
cation from J. Judson, Rochester, US —27th July, 
1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 

1010. Sores, F. B. Lecky and W. H. Smith, Glasgow. 
—l4th March, 1879. 

3025. Force Hammers, H. Simon, Manchester.—25th 
July. 1879. 

3035. CaBLe Houpers, J. Mitchell and D. J. Cocks, 
Glasgow.—25th July, 1879 

— Paper Baos, H. Planche, Paris.—25th July, 1879. 

Vevocipepgs, W. Hillman, Coventry.—-25th July, 

3057. REGULATING Water, W. White, London.—20th 
July, 1879. 

3056. WasHING Macurygs, R. D. Bennett, Manchester. 
- -26th July, 1879. 

8069. Castinos, C. Kesseler, Germany.— 
—28th July, 

3113. CovPpLING Borrens, C. Turton, London.—3lst 
July, 1879. 

3060. Pyrometrers, A, Budenberg, Manchester.—28th 
July, 1875. 

3090. C. F. Owen, Manchester. —30th 
July, 

3100. _ nell Music, W. E. Gedge, London.—30th 
July, 1879. 

3188 SHARPENING Macurnes, W. Clark, London.—4th 
August, 1879. 

Wirz, A. M. Clark, London.—5th August, 


Cases, J. Maclenahan, Belfast.—5th 
August, 187: 

3169. CuTTING VENEERS, A. M. Clark, London.—6th 
August, 1879. 

3494. Sewinc Macuryegs, A. M. Clark, London.—30th 
August, 1879. 

3075. Fires, W. R. Lake, London.—29th July, 1879. 

3078. Exmaustinc Apparatus, H. E. Newton, London. 
July, 1879. 

3089. CLeanrinc Lamps, W. kroyd, jun., and 
Best, Morley.—30th July, 1 


Patents on sateh the Stamp Duty of 
£100 has been paid. 

3132. Workinc Guns, A. Longsdon, London.—7th 
September, 1875. 

8149. Rattway WHEELS, A. Longsdon, London.—8th 
September, 1875. 
574. Weavine, J. O. Evans, Manchester.—28th July, 
1879. 

2675. TREATING SEwacE, J. Hanson, Saville Town.— 
28th June, 1875. 

2676. Macurnes, J. Whitaker, Rhudd- 
lan.—28th July, 1875. 

= Wacons, R. Hudson, Gildersome.—28th July, 

2661. W. R. Lake, London.—27th 
July, 1875. 


Notices of Eutontion. to Proceed with 
Applications. 


Laat day for filing opposition 18th August, 1882. 

1379. Fire Buckets, J. M. B. Baker, London.—22ad 
March, 1882. 

1385. ELecrric THERMOMETER, J. Formby, Formby.— 
22nd March, 1882. 

1406. CORKSCREWS, W. J. Holroyde, Manchester.— 
23rd March, 1882. 

1411. Fryers, R. C. Sykes, Cleckheaton.— 
23rd March, 1882. 

1412. Evecrric Licutrine, 0. E. Woodhouse and F. L. 
Rawson, London.—23rd March, 1882. 

1428. Sreepinc Tanks, R. Free, Mistley.—24th March, 


1882. 

1432. Fiusnine Tanks, W. Bartholomew, Lambeth.— 
24th March, 1882. 

_— Beater Bars, C. Green, Lincoln.—25th March, 


1443. Measurtse Appuiances, J. Armstrong, New 
Swindon.—25th March, 1882. 

1444. ELecrric LiGutING, R. Werdermann, Surrey.— 
25th March, 1882. 

1452. Cxucks, J.M. Alling, London.—A communica- 
tion from A. Y. Alling. —25th March, 1882. 

1456. Hives, A. C. Henderson, "London. —Com. 
from Casimir Bez and Sons.—27th March, 1882. 

1474. Steam Enorines, W. R. Lake, London. —Com. 
from E. D. Farcot.—27th March, 1882. 

1547. Excavatinc Macuinery, T. Abbott, Newark-on- 
nod and G. 8. Moore, Sunderland.—30th March, 


Tunes, 8. Walker, Birmingham.—31st 
March, 1882. 

1580. ELectrric Lamps, Sir D. Salomons, Broomhill,— 
3lst March, 1882. 

Lieut, J. Munro, West Croydon.—4th 

82. 

1641. Liquips, J. M. 
and H. J. Rogers, Watford.—5th April, 1 

1643. Buttons, G. W. von Nawrocki, Berlin a 
munication from C. Brandt. —Sth April, 1882, 

1661. Mitts, W. R. Lake, London.—A communication 
from N. W. Holt and R. K. Noye.—5th April, 1882. 
&c., L. Mond, Northwich.—6th 
Macuinés, D. T. Piot, London. 
we Rorary Morors, W. J. Gurd, Sarnia.—8th April, 


Motors, W. J. Gurd, Sarnia.—Sth April, 


1775. BLeacninc Hemp, A, C. Henderson, London.— 
Com. from A. Demeurs.—l4th April, 1882. 

1795. Nut Bianxs, &c., A. M. Clarke, ‘London. —Com. 
from A. Marland and T. Neely.—14th April, 1882. 

1798. Boots and SHogs, J. Wetter, Surrey.—A com- 
munication from 8. K. Hindley.—15th April, 1882. 

1895. ELectric Licutinc, P. M. Justice, London.— 
Com. from A. Cruto.—20th April, 1882. 

2082. Inow and Sree, T. Lishman, West Hartlepool.— 
10. Rotkny Em J. Haddan, 

munication from L. J. Wing. —23rd May, 1882. 


2492. Currinc Macuineg, W. R. Lake, London.- Com- 
from R. D. Evans and R. M. Green.—25th May, 1882. 

8047. ‘TELEPHONE Recetvers, W. Spence, London.—A 
communication from M. Kotyra. —28th June, 1882. 

3048. IssuLaTinG Wires, G  Macaulay- “Cruikshank, 
Glasgow.—Com. from W, E. Banta, —28th June, 1882. 

$101. Axc Evecrric Lamps, R. H. Courtenay, London. 
— 30th June, 1882. 

$157. Hypravutic Moror, G. % a Nawrocki, Berlin. 
—A communication from F. ‘Neen, A. Meckel, 
and L. A. Simons.—4th Jy, 

$167. Raitway D. Knight, Cambridge.— 


A. Bonneville, London.—Com, 
from D. Cornilliac. — 92nd July, 1882. 


Last day for filing opposition, 22nd August, 1882. 
1459. Frecp Fores, L. A. Groth, London.—A commu- 
nication from A. F. Hammel.—27th March, 1882. 
1460. BLock C. D. Young, London.—27th March, 


1469. Beavers, J. A. FrieakeandT. McCormick, 
London.—27th March, 1882. 

1492. Bens, J. R croft, Manchester.—A com- 
munication from E. 8. Griffith.—28th March, 1882. 
1498. W. R. London.— Com, 

from C. Comstock.—28th March, 1 
1519. Ram Cuarr, W. J. Boaler, March, 
1882. 


1520. Looms for Weavina, J. C. Rouse, Halifax. —29th 
March, 1882. 

1523. Looms for WEAV inc, R. Hindle and G. Green- 
wood, Blackburn.—29th March, 1882. 
1532. Fu RNACES, A. J. Boult, London. —A communica- 
tion from M. Gros- Desormeaux. —29th March, 1882. 
1540. CLurcu, F. W. T. C. Coriua, London.—A commu- 
nication from C. M. E. Kortum.—30th March, 1882. 
1549, STEeELYaRDs, A. J. Boult, London.—Com. from 
P. Arnaud and L. Gaytté.—30th March, 1882. 

1551. Steapyinc Mecnanism, J. 8., T. A. and E, R. 
Walker, Wigan.—30th March, iss2, 

1562. REGISTERING INDICATOR, H. Lyon, London.— 
83lst March, 1852. 

1571. Screw Buttons, E. A. Brydges, Berlin.—Com. 
from B. Fischer.—3lst March, 1882. 

1575. W. R. Lake, London.—Com. 
from R. Seaman.—3lst March, 1882. 

1578. AnxsTuetics, W. R. Lake, London.—Com. from 
8. Cooper and E. Dennis.—3lst March, 1882. 

1584. FIREPLACES, G. L. Shorland, Manchester.—Ist 

1882. 

1600. ELECTRICAL Apparatous, G. W. von Nawrocki, 
Berlin.—Com, from F. Bahr.—1lst April, 1882. 

1606. Bock Apparatus, H. J. Haddan, London. — 
Com. from A. Flamache.—3rd April, 1882. 

1624. Drivinc Tunnets, C. D. Abel, London —Com. 
from F. Rziha and F. Reska.—4th April, 1882. 

1647. ELecrric Lamps, 8t. G. L. Fox, London.— 5th 
April, 1882. 

1681. Brakegs, &c., J. P. Davies, Chester.—6th Apri, 
1882. 


1740. Stove, A. Browne, communication 
2269. Harrows, R., H. Wilder, Wallingford.— 
May, 1882. 
381. Hor Biast Stoves, E. A. Cowper, London.—20th 
1882 
2887. Courtine Apparatus, F. Peterson and J. H. R. 
Dinsmore, Live’ 1.—19th June, 1882. 
2953. Boots, P. Lehany, London.—2lst June, 1882. 
3094. WasHino Woot, J. and F. W. Petrie, Rochdale. 
—30th June, 1882. 
3159. Exrractinc Grease, G. W. von Nawrocki, 
Berlin.—Com. from J. Wellstein.—4th July, 1882. 
$194, River Weirs, F. Wiswall and W. H. Collier, 
Manchester.—6th July, 1882. 
$198. WaLLs of Houses, N. Sully, Wellington.—6th 
July, 1882. 
3317. Rarrway Brakes, J. Imray, London.—A com- 
munication from A. Wenger. —12th July, 1882. 
3411. Power Looms, R. J. Giilcher, London.—18th 
uly, 1882. 
3519. ExcavaTinc Macurnery, W. E. London. 
—A communication from Messrs. Gabert Brothers, 
Bridet, and Deruad.—25th July, 1882. 


Patents Sealed. 


(List of Letters Patent which passed the @reat Seal on the 
28th July, 1882.) 


469. Borers, &c., J. Parkinson, Caton. —31st January, 
1882. 


491. Macutve Guns, O. Jones, Philadelphia, U.8.—31st 
January, 1882. 

497. ELectro-macnets, G. Little, Passaic, U.S.—lst 
February, 1882. 

499. Sizinc Hanks, J. Conlong, atin, and J. 
Robertshaw, Manchester.—lst February, 1 

500. BRAKES, W. B. Holbech, Huncote.—lst February, 
1882. 


503. Lamps for Bicycies, H. Salsbury, London.—1st 
February, 1882. 

512. Sreerino Gear, T. Archer, jun., Dunston.—2nd 
February, 1882. 

514. Biast Furnaces, J. Brown, London.—2nd Febru- 
ary, 1882. 

SILVERING Guass, J. E. Pratt, Camberwell.—2nd 
February, 1882. 

570. Purtryine Gases, W. 8. R. Jackson, Llansamlet. 
—6th February, 1882. 

586. J. L. Sharman, Northampton.—7th Febru- 
ary, 

587. WEIGHING Macuiyes, T. Williams, jun., London. 
—ith February, 1882. 

604. DecorticaTING Pants, A. Berthet, Paris.—8th 
February, 1882. 

628 Twin-screw Suips, T. R. Oswald, Southampton. 
— th February, 1882. 

637. Coupiines, W. R. Lake, London. — 9th 
February, 1882. 

672. Wetpinc Merars, C. D. Abel, London.—11th 
February, 1882. 

673. Arm RerricEratine, T. B. Lightfoot, London.— 
llth February, 1882. 

713. Vatve Cock, W. R. Lake, London.—1l4th Febru- 
ary, 1882. 

720. Ovens, C. D. Abel, London.—14th February, 1882. 

814. CoLouRING Matter, C. D. Abel, London.—20th 
February, 1882. 

SasH W. Meakin, London.—2lst Febru- 

ry, 1882. 

886. F. 4 and T. H. Brigg, 
Bradford.—23rd February, 188: 

890. Testinc Pressure, W. C. Wit, Amsterdam.— 
23rd February, 1882. 

937. CorruGaTING Macuinegs, V. B. Daelen, Berlin.— 
27th February, 1882. 

950. Wixpow Fasteninos, W. P. Bonwick, London.— 
27th February, 1882. 

1030. Cocovrinc Matters, C. D. Abel, London.—3rd 
March, 1882. 

1055. “4 in Lumps, H. H. Lake, London.—4th 
March, 1 

1477. Harv ESTING Macuryes, B. Samuelson and W. G. 
Manwaring, Banbury.—27th March, 1882. 

1494. TreaTiInec Gases, P, Spence, Manchester.—28th 
March, 1882. 

1650. Stream Enoines, J. Penn, Greenwich. — 5th 
April, 1882. 

1672. P. Everitt, London.—6th April, 


188! 

1734. Tram Raizs, J. Remfry, Calcutta.— 
12th April, 1882. 

2002. ExcavaTine Macuines, T. R. Crampton, London. 
—27th April, 1882. 

2222. TreatinG Orrat, &c., H. J. Haddan, London.— 
1lth May, 1882. 

2259. Transmission Apraratus, W. C. Barney, Lon- 
don.—13th May, 1882. 

2294. Disinrecratinc, R, Prentice, Stowmarket.— 
16th May, 1882. 

2296. Compound Funnes, F. Livet, London.—l6th 
May, 1882. 


2340. DyNaMo-ELEcTRIC Macuines, C. W. Vincent, 
London.—18th May, 1882. 

2407. Comprounp, H. H. Lake, London.— 
22nd May, 1882. 

2628. Courtine Devices, W. R. Lake, London.—3rd 
June, 1882. 

(List of Letters Patent which the Great Seal on 

the lst August, 1882.) 

425. Dampina Paper, A. Stierlin, Manchester.—27th 
January, 1882. 

511. TurntasLes, W. Morris, Birmingham. — 2nd 
February, 1882. 

524. rer Gear, J. Jensen, Birkenhead, and C. W. 
King, Liverpool.—3rd February, 1882. 

527. Pressina Hay, &c., A. V. Wagner, London.—3rd 
February, 1882. 

529. Crarirication, 8. C. Davidson, Belfast.—3rd 
February, 1882. 

588. Accumucators, W. R. Lake, London.—38rd Febru 

1882. 

Motor, T. Morgan, London.—3rd 
February, 1882. 

549. Fisre, P. Thomas, Elberfeld.—4th 
February, 1882. 

554. Concentratino MiLk, F. Springmuhl, London.— 
4th 882. 

555. Grape Juice, F. Springmuhl, London. — 4th 


February, 1882. 
560. Borers, J. 8. Williams, Riverton, U.S.—4th 
February, 1882. 
Ve.ocipepes, E, R. Settle, Coventry.— th Febru- 
ry, 1882. 


E. 8. Clark, Cefn-y-bebb.—6th Febru- 
2. 
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57 Macuinery, J. and W. 
Mellor, Leeds.—6th February, 1 
572. Dryixe Woot, J. Shaw, Febru- 


ary, 1882. 

580. Furnaces, W. Morgan-Brown, London. — 7th 
February, 1882. 

593. CoaL, T. Rowan, London,—7th February, 1882, 

614. Gas Enoines, W. H. Haigh and J. Nuttall, Old- 
ham.—8th February, 1882. 

626. Erecrric Lamps, A. A. Common, Ealing.—0th 
February, 1882. 

731. Wuire Leap, E. V. Gardner, London, — 15th 
February, 


734. Looms, W. H. Hacking and E. Grube, Bury.—15th 
February, 1882, 

745. Reovtatine Device, H. H. Lake, London.—15th 
February, 1882. 


786. VenTiLators, J. M. Lamb, South Hampstead.— 
18th February, 1882. 

793. Conpensers, A. Craven, Bradford, and G. J, War- 
burton, Heckmondwike,—18th February, 1882. 

794. Leatuer, W. A. Barlow, London.— 
18th February, 1882. 

798. Recovertne Sopa, H. C, F. Stormer, Paris.—18th 
February, 1882. 

1011. Rorary Enorves, A. M. Clark, London.—2ad 
March, 1882. 

1461. ExpLosive Compou nos, E, Turpin, Paris.—27th 
March, 1882. 

1490. Steam Enoines, A. Morton, Glasgow. — 28th 
March, 1882. 

1569. Sroprers for Borres, W. von Schlieffen, Schlief- 
fenberg.—3lst March, 1882. 

1762. Wire, J. Westgarth, Warrington.—13th April, 
1882. 


1902. Ash Guarps, W. Selley, Manchester. — 21st 
1 


April, 1882. 

2278. Oxipe of Leap, H. H. Lake, London.—1l5th 
May, 1882. 

2302. jDeconarive J. Mitchell, Paris. 
—l6th May, 1882. 

2319. FENcING Wine, E. G. Rock, London.—17th May, 
1882. 


2526. Macutnes, W. R. Lake, Fondon.—27th 
May, 1882. 

2570. Lamps, W. R. Lake, London.—slst 
May, 

2594. Boxes, W. R. Lake, London.—1st 
June, 1882. 

2596. OrGcan Pepas, W. C. Dyer, Weston-super- Mare. 
—lst June, 1882. 

2632. ELECTRIC Lamps, W. R. Lake, London.—5th 
June, 188 

2646. Car -_ 8. Pitt, Sutton.—6th June, 1882. 
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ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves essly for Tue ENGINEER at the 
office Her Mi Commissioners of Patents. 


5289. Hayvmakrino Macuine, W. N. Nicholson and 
W. Mather, Newark-upon-Trent.—30th November, 
1881. 4d. 

This relates to the methods of connecting the fork 
bars to their carriers, and to arrangements by which 
the forks are made to yield to any obstruction, which 
also allow the angle at which the forks are set to be 
adjusted. 

5286. Improvements RELATING TO THE PRODUCTION 
or THE Eectric Licut Evecrric Lamps, IN 
THE MEANS FOR AND METHODS OF MANUFACTURE OF 
THE Carbons, &c., A. R. Sennett, Worthing, Sussex. 
—ird December, 1881. b 

This relates to incandescent lamps. The inventor 
constructs his carbons of material containing a high 

“ge , such as linen cuttings, 

‘These are hani ly duced, and then deposited 

in layers in a special depositing apparatus connected 

with an air pump, so that layers of the material of 
uniform thickness are obtained, It is then inserted 
in dies and subjected to hydraulic pressure. The air 
is exhausted from the die before pressure is applied, 
and the pressure is increased very slowly. Tho 
material is then carbonised in a chamber from which 
pe air is exhausted previous to the heat being 
applied ; a stream of vapour of bisulphide of carbon is 
caused to pass through this chamber. The carbon 

is then fixed on to the conductors, there being no 
material difference in sectional area between the 
carbon clamps and conductors at the point of junc- 
tion. The other parts of this a refer to the 
supporting of the carbon and attaching the conductor 

2 ont to exhausting the globe. 


5867. Macuine ror Coatine InsuULATED ELECTRICAL 
Conpuctors witH Leap, W. R. Lake, —_ 
Maxim. Brook Not proceeded with. 

Molten lead pun ped into an annular chamber 


Ava. 4, 1882. 
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and from thence flows out with the wires to be 

covered. 

5488. Locks ror RAILWAY AND OTHER CARRIAGE 
Doors, &c., W. H. S&. Aubin, Blorwich.—18th 
December, 1881. 6d. 

The improvements, so far as they relate to locks or 
fastenings for railway carriage doors, refer to the lock 
which is morticed into the door, and is opened by 
means of the usual dle. 

5492. Ranoe-rinpina, 7. Bolton, Calcutta.—l5th 
December, 1881. 6d. 

This consists in the method of finding a range or 
distance, by the use of four mirrors, so arranged that 
their angles of reflection are those of the base of a 
right-angled triangle whose sides about the right 
angle are as 1 to 10, 20, or 40, 60, 80, or 120, &c. 

55'7'7. Evecrric Sir J. Anderson and B, 
Smith, London.—20th December, 1881. 6d. 

The usual way is to have a complete set of instru- 
ments for each cable, in which case a message by one 
cable is received by one instrument and then sent on 
by another instrument. This apparatus is intended 
to avoid such retransmission, and to enable messages 
to be sent direct. 

5504. Kyitrinc Macuines orn Looms, B. J. B. 
Mills, London.—21st December, 1881.—(A communi- 
cation from N. W. Westcott, Providence, U.S.) 6d. 

This relates to looms resembling knitting machines 
of that class wherein a weft or filling is introduced 
into the warp formed by the knitted or looped fabric. 
5601. Improvements ELEcTRICAL BRUSHES AND 

. Aronson, London.—2lst December, 

This relates to the combination with a brush or 
comb of an induction coil and battery. 


5611. Minis, Bdwards, London.—22nd 
December, 1881.—(A communication from G. Brkenz- 
weig, Germany.) 

The vertical frame C containing the frames A A and 
the vertical rolls is — of moving horizontally in 
the horizontal foundation plate I for a distance equal 
to the length of the horizontal rolls, and is also of 
sufficient height to allow the vertical rolls to be raised 
or lowered in it through a distance equal to their own 


length. The raising or lowering in this manner of the 

frames A A and the vertical rolls is effected by means 

of two or more screws D, and they are fixed in any 
desired position by means of screws E and by keys on 

the opposite side of the frames A A. 

5613. Fine-arms, &., B. J. B. Mills, London.—22nd 
December, 1881.—(A communication from J. H. 
McLean, St. Louis, U.S.) 10d. 

This relates to a fire-arm constructed with a many- 
chambered revolving cylinder, or with barrels loaded 
from an automatic magazine or feeder by means of a 
plunger, and having a shell extractor of novel con- 
struction, consisting of a hook or catch working in a 
circumferential _— in the rear of the revolving 
cylinder or barrels and retracted by gearing connect- 
ing it with the loading plunger. 

5618. A New or Improvep Hotper ror INCANDES- 
cent Evectric Lamps, D. Graham, Glasgow.—22nd 
December, 1881. 4 

This relates to a holder for incandescent lamps. It 
consists of a block of insulating material, in one end 
of which a screw thread is cut for attaching the 
holder to gas brackets, &c. On this block is placed a 
spring socket for holding the tube of the glass globe, 

is socket being made in two parts, insulated from 
one another. Into each of these parts a pinching 
screw passes, which, when the lamp is in the socket, 
bears upon two metal tongues joined to the platinum 
wires of the carbon. These screws form connections 
between the conducting wires and the lamp. The 
holder may be provided with a switch for making and 
breaking contact. 

5619. Net Wincues Macutines, C. R. 
Mitchell, Aberdeen.—23rd December, 1881. 6d, 

This relates to the general combination of the parts 
of net hauling winches. 

5624. Apparatus FoR THE MANUFACTURE OF Nal1s, 
J. W. Summers, Stalybridge.—23rd December, 1881. 
—(Void.) 2d. 

This consists in causing the tube or barrel through 
which the clamp carrying the plate or strip of metal 
passes to have an intermittent rotary motion imparted 
to it by means of a star wheel and a train of gearing 
from a shaft beneath, which shaft is actuated in 
its turn from the main driving pulley of the machine. 
5626. Bieacuine anp Dyeinc Yarns or WooL, SILK 

., J. Auchinvole, Glasgow.—23rd December, 1881 


In carrying out this invention the yarns are in the 
cop form when being subjected to the —/ process 
as well as when undergoing scouring, bleaching, 
mordanting, or other preparatory processes. 

5630. Rereps ror Musicat Instruments, J. B. 
Hamilton, Gr ich.—23rd Di ber, 1881. 6d. 

The inventor claims in organs, harmoniums, and 
like instruments, combining a group of two, three, 
or more tongues in one reed, the said tongues being 
so connected together that they are both or all com- 
pelled to vibrate in unison, and mutually correct any 
discrepancy between the individual tongues. 


5683. Macuines ror Spreapino Sanp, SAut, oR 
OTHER MATERIALS ON STREETS, Roapways, &c., R. 
G. Garvie, Aberdeen.—23rd December, 1881. 6d. 

This consists in the combination of a containing 
hopper and delivering chains operated by 4 
from the carrying wheels, the construction and appli- 
cation of regulating bars, and the arrangement of a 
reciprocating and distributing screen below the 
delivering chains. 

5638. Maaic-LANTERN Pictures, &c., B. 
Webster and 7. Williams, London.—28rd 
December, 1881. 6d. 

This apparatus consists of a disc or drum carrying 
magic-lantern slides, which under the control of a 
clock, is permitted to rotate step by step, and then 
brings up the slides into position to display the image 
of each in turn upon the magic-lantern screen. 
56389. Improvements 1x EvectricaL ALARM APPA- 

RATUS FOR Rartway Trains, &., D. S. Garau, 
Hatton Garden, London.—23rd December, 1881. 6d. 

This consists in providing each carriage with two 

insulated conducting wires, each carriage being con- 


nected to its neighbour by a suitable coupling. A 
battery and alarm bell is provided in the guard’s van, 
and an alarm bell on the engine. In the carriages are 
@ suitable number of contact makers, so that, when 
contact is made, the bells in the van and on the engine 
will ring, or should the cou: aes a carriage break 
the same thing will occur. The inventor also provides 
ae arm or other indicator in each carriage which 

project when contact is madeand an alarm given, 
so as to indicate the particular carriage. 


6655. Apparatus ror Heatino Water, B. J. B. 
Mills, London.—24th Di ber, 1881.—(A communi- 
— oe L. J. Robin, Paris.—(Not proceeded 
win. 


This consists of a portable apparatus capable of 
being applied at any desired place to a water supply 
pipe for instantly heating the water at any pressure, 
enabling this hot water to be distribu with the 
same cock or valve gear employed for distributing the 
cold water of the said pipes. 

5656. Improvements 1N APPARATUS FOR WORKING 
CLocks, AND CERTAIN COMBINATIONS 
or Execrric CLock APPARATUS ON ONE AND THE 
saME Ling, &., B. @. Brewer, Chancery-lane, 
London,—24th December, 1881.—(A communication 
from C. B. Buell, New Haven, U.8.A.) 8d. 

The object of the First part of this invention is to 
dispense with the use of local batteries at sub-stations 
on a line used for controlling electric clocks, and to 
substitute a combination of a relay in a constantly 
closed main circuit with a secondary battery in a 
derived circuit, together with a clock to be operated 
battery in such circuit, the whole com- 
bined with an electro-magnetic switch controlled by 
the relay in the main circuit, so that in one ‘ition 
of the switch the secondary battery is charg 
current in the main line, whilst in the other position 
the derived current from the main line is broken, 
and the current of the secondary battery is closed 
locally through the controlling electro-magnet of the 
clock. The Second part refers to the transmission of 
fire alarm s' on the same circuit as the clock ; 
and the to the transmission of telephonic signals 
on the same circuit. 

5671. Teacninc Music, W. Wagner, Berlin.—27th 
December, 1881.—(Not proceeded with.) 2d. 

This relates to the application to the earns 
strips of metal or other suitable material marked with 
suitable inscriptions or signs. 

5678. Puncuinc Macuines, @. Jones, West Hartle- 
pool.—27th December, 1881.—(Not proceeded with.) 


2d. 
Theinvention consists essentially in fitting the punch 
holder or rams of punching machines with two 
uunches, one of which is so fitted that it can be made 
nch the plate below it or give way by moving 
within the punch holder or ram when it moves down- 
wards towards the plate. 
5675. Fioatixc Ancuors, W. M, Bullivant, 
London.—27th December, 1881.—(Not proceeded with.) 


2d. 

This relates to the employment of a raft and bags. 

567'7. Opentnc axnp CLosinc Doors IN CONNECTION 
WITH — J. Barrett, Bastburn.—27th December, 
1881. 

This relates to the mechanism for actuating the 
sli door or doors turning on hinges communicating 
with the various floors from the well of a hoist. 
5678. Macuinery, M. Wright, Wibsey.— 

27th December, 1881. 6d. 

This consists in the securing of the —= rail in 
such position that the spindles fixed are in 


line with the nip of the rollers and carriers mounted 

upon the carriage plates fixed at a more acute angle. 

5679. anp Stoves, J. Gillingha 
we December, 1881.—(Not proceeded with. 


The object is to prevent the formation of smoke, to 
ise the tion of fuel, and to improve its 
ical application or utilisation. 

5681. IMPROVEMENTS IN THE CONSTRUCTION AND 
ARRANGEMENT OF DyNaMO-ELECTRIC MACHINES, 
J. Richardson, of the firm of Robey and Co., Lincoln, 

—27th December, 1881. 
This ists in the arrang t of a series of two 
armatures at right angles to each other, as shown in 
the accompanying figure, and [so fitted in connection 


TN 


with the field magnets that one is at the point of 

maximum when the other is at the point of minimum 

intensity, and as one increases intensity in the 

same ratio that the other diminishes, the sum of the 

two will produce a constant intensity of current. 

5688. Conversion or Iron, &c., InTO STEEL, W. R. 
Lake, London.—27th D ber, 1881.— (A communi- 
J. Date, Montreal.)—(Not proceeded 
with. 


This relates to a Fryer whereby the bar, bloom, 
sheet, or shape of either cast iron after undergoing the 


annealing process, or wrought or forged iron is con- 
verted into solid steel by the bar, bloom, 
sheet, or shape in its natural state in a heated retort 
or oven to the action of gases or charcoal and petro- 
leum, or other hydrocarbon, generated wi or 
without the retort, said retort being of such construc- 
tion that a pressure of gas shall not be maintained. 
5684. TurasHinc, AWNING, AND SEPARATING GRAIN 
From Straw, R. Morton, Perth.—27th December, 
1881.—({Not proceeded with.) 2d. 

grain from straw, and awning suc! where neces- 
sary in combination with the comb = 
5685. Gores, Gussets, aNp Parts or WEAR- 

inc ApparEL, W. R. Lake, London.—27th ber, 
1881.—(A communication from 8. Florshem, Chi- 


cago.) 6d. 

This consists of an elastic gore, gusset, or section for 
wearing apparel, composed of a covering material 
having tubes, spiral metal springs enclosed by such 
tubes and not exten edges of the covering 
material, and stayed at their ends by such cove 
material, and in elastic margins outside of the 
springs. 

5686. THE CutT-orF Vatves or STEAM 
Enoines, H. H. London.—27th December, 
1881. -(A communication from &. A. win, Phila- 
delphia.) 6d. 

According to this invention the cut-off valve is 
operated as well as controlled by the g , and the 
governor is driven by chain gearing. To reduce the 


travel to a minimum, so as to put as little labour as 

possible upon the regulating elements of the governor, 

the cut-off valve is made to ride upon and with the 

moe 80 that in relation to the former the latter 
at rest. 


5687. anp REGULATING THE PRODUC- 
TION AND DistTRIBUTION oF ELECTRICITY, C. A. 
Carus- Wilson, London.—27th December, 1881. 8d. 

The action of the engine governor is supplemented. 
A weight is made to bear on it, and this weight is 
under the influence of electro-magnets or solenoid 
Another part of the invention is to use secondary 
batteries in a between the main and 
and charge them when too great an E M F is other- 
wise obtained. 

5689. Devices ror ATTACHING AND DETACHING THE 
TRAVELLING PapER, &c., IN MECHANICAL MUSICAL 
InsTRUMENTS, W. R. Lake, London.—27th December, 
1881.—{4 ication from the A tic Music 
Paper Company, Boston, U.S.) 6d. 

This consists essentially of a music roll for mecha- 
nical musical instruments, composed of a paper or 
other perforated strip having at one end a tube piece, 
in combination with a roll body, which roll body and 
tube piece are so constructed as to interlock one with 
the other, the said roll body having head pieces, one 
permanently attached thereto, and the other arranged 
to be attached and detached. 

5690. Apparatus FoR Hancinc CaRcasEs In Mar- 
Kets, &., J. P. Milbourne, Manchester.—28th 
December, 1881.—(Not proceeded with.) 2d. 

iary hooks or 


5693. Manuvacrure or MATERIAL FOR COVERING 
Borers, &c., TO PREVENT WasTE OF Heat, F. 
Castelin, Marseilles.—28th December, 1881.—(Not 


2d. 

A layer of silk fibre in the condition of wadding is 

on its one side faced with a layer of ground glass or 

asbestos secured to it by silicates of potassa, and on 

the other side has cemented to it canvas or other 

closely woven fabric, which is coated on its outside 

with gutta-percha. 

5604. Grates ror Furnaces, J. Schofield, Little- 
borough. — 28th December, 1881.—(Not proceeded 


2d. 
This relates to the arrangement of the bars. 


5696. Recorpixe Musica Norss, J. Wallis, London. 
—28th December, 1881.—{A communication from J. 
Fohr, Stuttgart.) 6d. 

The apparatus consists of the following principal 
parts, viz.:—The keyboard mechanism, the ruling and 
writing apparatus with its driving mechanism, a 
— apparatus for = an 
apparatus for preparing the strip of paper a solu- 
tion of chemicals, and a galvanic battery. 

6698. Prepariva Soap, J. C. Mewburn, London.— 
28th December, 1881.—{A communication from J. J. 

Cc. L. Remy, Paris.—{Not proceeded 
with. 

The invention consists in making up or preparin 
soap in the form of small lozenge-like pieces of s 
shape and of a size just sufficient to serve once. 


5'700. Screw Taps anp Screw Diss, F. de Camp, 
December, 1881.—{Not proceeded 
The screw tap combines an ordinary roughing tool 
and a finishing tool in one and the same appliance. 
5'701. Operative Raitway A. Gough, Buck- 
December, 1881.—(Not proceeded 


with, 
This relates to means for automatically senting 
railway signals on the block system by the passage 0! 
the train itself. 


5'708. Cooxine Sroves, &., F. Brown, Luton.—28th 
December, 1881. 8d. 


This relates partly to improvements in cooking and 
other stoves and fireplaces and furnaces, consi in 
viding a fuel trough or receptacle and an upwardly 
ae bottom, along which the fuel can be pushed 
m4 e to enter into the grate beneath the ited 
ue 
5'704. Ener SeTtinc AND BURNISHING MACHINERY, 
. R. Lake, —28th December, 1881.—(A 
communication from G@. W. Copeland, Malden, 
Mass., U.S.) 6d. 

This relates to improvements in edge-setting and 
burnishing machines, and may be used with a jack 
for supporting the work during the burnishing or 
edge-setting operation, or without a jack. 

5'705. Sues’ Srernposts AND RuppeErs, W. Cooke 
and D. Mylchreest, Liverpool.—29th December, 1881. 


The object is to provide stern-posts and rudders, so 


constructed that the said rudders may be easily 

ions and unshipped without passing through the 

counter, 

5708. Manuracrure or Ancuors, &., J. Nock, 
Turkey. -29th December, 1881. 6d. 

This ists in the fact of an anchor from 
a slab of ingot of metal by punching and cutting the 
slab or ingot, spreading the jaws of the cut, for 
and swaging the shanks and limbs, and then ro 
them to shape between horizontal and vertical rolls 
having their distances adjustable while they revolve. 


6710. Barnixa Apparatus, C. B. Winteros, Chris- 
tiania.—29th December, 1881. 6d. 

This relates to portable ba’ py eee and con- 

a phragm pump 


sists y in the application 
for lifting the water. 

5711. Wixpisc two on More Yarns on TO ONE 

orn Spoor, &., W. T. Stubbs and J. 

nm, Manchester.—29th December, 1881.—(Not 


This consists partly in an arrangement for arresting 
the motions of the bobbin when one or more of the 
s or threads that are being wound become or 
mes broken or severed. 
5712. Suprryinc Feep-water To Steam Borers, 
. de Pass, London.—29th December, 1881.—(A com- 
munication from the Société Volpp Schwarz et Com- 
pagnie, Paris.)—(Not proceeded with.) 2d. 
This consists of a float and valve supply apparatus 
fixed on or in connection with the bo’ 


iler, with which 
it is in communication by means of a steam and 
a water pipe. 


5713. Treatment or YARN AND OTHER COTTON 
Goons, C. W. Lightoller, Manchester, and J. Long- 
shaw, wt Brook.—29th December, 1881. 6d. 

This cons passing cotton yarn or other goods, 
more especially threads, through a solution of chloride 
of zinc or sulphuric acid. 

5'715. Cocks on Taps FoR APPARATUS FOR CoMPRES- 
SING OR RAREFYING Arr, W. R. Lake, London.— 


29th December, 1881.—(A communication from J. F." 


Aymonnet, Paris.) 6d. 
The cock or “—> provided with a single cylindro- 
conical passage, conical portion being in the form 


AAT 
4 


sass 


of the frustrum of a cone, whose smaller end may be 

in the centre or at one end of the passage. 

5'719. Treatixc Boc-peat AND Peat-Moss, S. D. Coz, 
December, 1881.—(Not proceeded 
with. q 

The material is first dried in the air and is then 
broken to pieces in a machine and screened. 

5'721. Hypraviic Lirts, J. S. Stevens and C. G. 
Major, Battersea.—30th December, 1881. 6d. 

The lift is so constructed that when the ram and 
cage are to be lifted water under pressure is supplied 
to the cylinder from an accumulator, and when the 
cage has been raised to the required height the com- 
munication with the accumulator is closed, and the 
cage is thereby held in its elevated position. When 
the cage is to be lowered a communication is opened 
between the lift cylinder and a second hydraulic 
cylinder, which is shorter, but of larger diameter. 
The water in the lift cylinder can then as the lift ram 
descends pass into the second cylinder and raise the 
ram of that cylinder. Above the top of the ram of 
the second cylinder there is another ram, rigidly fixed 
to it, and working in a third cylinder of less capacity 
and inverted. 


5'724. Canp.e Suapes, Wylam, Bermondsey.—30th 
December, 1881.—( Not proceeded with.) 2d. 

The shade is made of glass. 

5'726. Wixpinc Macuines, 2. and F. Speight, Brad- 
Sord.—30th December, 1881. 6d. 

This consists in the construction and employment 
of a self-acting closing and opening circular plate fitted 
to ordinary winding machines or apparatus whereby 
— wooden bobbins heretofore employed are dispensed 


5727. Mitus, F. Wirth, Frankfort.—30th December, 
1881.—(4 communication from W. Harmann, Ger- 
many.)—(Not proceeded with.) 2d. 

This relates to the preparation of the grinding 
surfaces. 

5'729. Sarery Vatves, C. W. Collins, Manchester.— 
80th December, 1881.—{ Not proceeded with.) 4d. 

This consists in various modes of counteracting or 
counterpoising the gradually increasing power of the 
springs when acted upon by the rising of the valves. 
5'730. Manvuracture or Brusues, G. J. Beissbarth, 

London.—30th December, 1881.—(A communication 
from J. M. Beissbarth, Nuremburg.) 6d. 

This relates to the use of a thick ferule or metal 
ring constituting a metallic binding for firmly secur- 
ing the brush head to the handle, the said ferule or 
ring being forcibly and uniformly crushed into and 
around the materials forming the head and handle 
and the bristles, hairs, feathers, or other material 
forming the brush head — held so securely com- 
pressed by the uniformly indented and unyielding 
metallic binding as to obviate the necessity for using 
cement or a binding of wire or string. 

5'733. Mosicat Instruments, W. P. Thompson, 
Liverpool.—31st December, 1881.—(A communication 

M. Harris, New York.) 6d. 

This consists a wind musical instrument 
containing sound-producing devices, such as reeds, of 
the combination with the wind chest enclosing the 
valves which te the passage of air over or 
through said devices of pneumatic keys located within 
said wind chest. 

5785. Hor-waTer Heatinc Apparatus, T. Drake, 
Huddersfield.—31st December, 1881. 6d. 

This relates to the combination of a coil with a 
cone-shaped boiler connected together and supplied 
with water. 


5'78'7. ORNAMENTAL, DECORATIVE, AND OTHER GLAss 


or Giass WaRE, J. Hewitt, London.—31st December, 
1881.—(A communication from R. W. Harris, 
}—(Complete.) 4d. 


decorative glass ware, by applying to ordinary white 

or coloured glass metallic — or particles, enamels, 

or calcareous substances, either singly or two or more 
together, in combination with salt or alkalies. 

5'788. Execrric Lamps, G. J. G. Lorrain, Westminster. 
—Slst December, 1881. 4d. 

This invention consists in silveriag or coating a 
portion of the globe witha reflecting material. 

5'789. TREATMENT AND PREPARATION OF MAIZE FOR 
USE IN Brewine, 7. B. Kinder, Anerley.—8lst 
December, 1881. 2d. 

The maize is roasted and ground and mixed with 
the malt and mashed. 


1881.—(4A communication from W. Tillmanns, 
Germany.)—(Not proceeded with.) 2d. 
This relates more particularly to the means of 
attaching skates to the boots of the skater. 
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5740. Horsts anp Brakes, J. and J. T. Pickering, 


Stockton-on- Tees.—31st December, 1881. 64d. 

This relates to patent No. 7, dated Ist January. 
1879, and consists in simplifying the mechanism 
described in the specification, and for automatically 
Saas the load, and also for lowering the same 
with an improved brake. 

5742. Heatinc anp on SHaprnc METALs, J. 
a Williams, New Jersey, U.S.—31st December, 1881. 


This relates toa method of manufacture in which 
electricity is utilised for heating metal during its 
passage through or between rolls, draw-plates, dies, or 
other apparatus for imparting to such metal the form 
or shape desired, and thus producing rods, bars, plates, 
wires, rails, or the like. Between each of the sets of 
rolls C one or more supports D are arranged for the 


pats metal. These supports are properly insulated 
m the base or bed of the relling machinery. Wires 
lead from these supports to one or more accumulators, 
storage batteries, magazines, or electric reservoirs. 

5744. Marve Governors, J. G. H. Batchelor, Liver- 
pool.—3lst December, 1881. 6d. 

This relates to the construction, arrangement, and 
application of governors to marine engines in which 
the shaft of the engine itself carries a momentum 
wheel or its mechahical equivalent, driven round 
through the medium of springs fixed toa disc keyed 
fast on the shaft, the momentum wheel itself being 

to revolve on the shaft for about one-eighth part 
of a revolution, the limit being defined by stops on 
the wheel coming in contact with stops on a disc keyed 
or otberwise secured to the shaft, and in which 
arrangement the fluctuations or irregularities in the 
revolutions of the shaft are caused to operate on the 
throttle valve, through the medium of links, a sliding 
collar, a strap or ring, and rods. 

5749. Atvoyinec, Usitinc, axp CoveRinc METALS 
WITH OTHER Metats, P. de Villiers, St. Leonards- 
on-Sea.—3lst December, 1881. 4d 

This consists partly in the production or formation 
of metallic alloys by the decomposition of the salts in 
the presence of oxides or in the presence of other 
salts and the re-composition of the same. 

5751. Improvements iN aND RELATING TO APPARATOS 
FOR OPERATING OR CONTROLLING Rartway BRakEs 
By Evecrricity, W. R. Lake, London.—31st Decem- 
ber, 1881.—{A communication from A. L. Duwelius, 
L. W. Goss, Paget Higgs, F. R. Merrell, H. D. Peck, 
and H. Walker, America.) fd. 

This consists in the provision of the rotary engine, 
dynamo and sto: battery on the locomotive, with a 
switch, so that the battery may be charged, or the 
current applied to the brake mechanism at will. The 
locomotive and the carriages are all connected by 
suitable conducting wires, with branches leadiag to 
the brakes. The construction of part of the brake is 
shown in the figure, J being a rotating electro-magnet 


provided with fianges and centred upon one of the 

rotating axles of the vehicle. A chain armature K is 

wound upon the peripheries of the flanges. This 
armature terminates in chains wound upon a windlass 
to which the ordinary take chain is attached. 

Normally the armature chain is out of contact with 

the peripheries of the flanges of the magnet, but when 

a current passes the armature chain is attracted and 

adheres, the rotation of the magnet drawing the suc- 

ceeding bars of the armature upon its flanges. 

1. Taste Curiery, &., B. A. Lynde, Shefield.—2nd 
January, 1882.—( Not proceeded with.) 2d. 

This relates to the mode of securing the handle to 
the tang by means of a spring. 

8. Preservine Truper, &c., H. Aitken, Falkirk.- 2nd 
January, 1882. 4d. 

This relates to the treatment of timber, stone, &c., 
with naphthaline, or chrysene, or pyrene, or mixtures 
thereof. 

5. Masurnc Matt, &., L A. Groth. London.—2nd 
January, 1882.—(A communication from M. C. 
Seitz, New York.) 6d. i 

The inventor claims as an improvementin apparatus 
for mashing malt or malt substitutes the combination 
of a steam jacketted saccharification vessel, having an 
interior stirring mechanism, an auxiliary mash tun 
arranged above the level of the vessel also provided 
with a stirring mechanism, a settling and draining-off 
tun arranged below the level of the saccharification 
vessel and provided with a perforated false bottom 
and pipes connecting the vessel and mash tun and 
vessel and settling tun. An improved process is also 
claimed. 

18. Composition ror Coatina Sips’ Bottoms, &c., 
G. Little, Doncaster, and N. Nickels, 
2nd January, 1+82. 4d. 

Acridine obtained from heavy tar oils is employed, 
and products resulting from the distillations of coal 
tar, either solid or in a concentrated form, or in 
admixture with its associated oils or such portions of 
tar oils that may be rich in acridine. 

25. Manvuracturinc Soap, G. Payne, Millwall.—3rd 
January, 1882. 2d. 

The inventor claims the process or method of manu- 
facturing soap. wherein lime soap is treated with a 
solution of hydrate or carbonate of scda or of potash, 


9. Tose Expanpers, G. Allix, Poplar.—2nd January, 
1882. 6d. we 


The invention consists partly in the construction of 
the body A of a tube expander solid—not built up of 


rings screwed together—in which body sur- 

faced rollers or tools move freely, so that the part only 

of the tube directly within the aperture of a boiler- 

plate is expanded. 

27. ConsTRUCTION OR ARRANGEMENT OF BALL BEAR- 
1nos, &c., 4. J. Boult, London.—3rd January, 1882. 
—(A communication from H. Bussing, Germany.) 


This consists in the arrangement of spherical 
rollers in castings in such a manner that they pass 
in rolling through a circular or approximately circular 
path when proceeding over a solid y such asa 
track or an axle, or when such body moves over the 
same. 

28. Treatine Fics FoR THE PropucTION oF A BEVE- 
Wood.—3rd January, 
1882. 2d. 


This relates to the manufacture of an artificial 
coffee or improved beverage composed wholly or 
partially of figs dried, roasted, and pulverised. 

38. Srrippisc CyLrypers, Dorrers, AND ROLLERS OF 
CarpinGc Enounes, 7. A. Kenworthy and J. Beard, 
Ashton-under-Lyne, and J. G. Whitehead, Newton 
Moor.—4th January, 1882. 6d. 

The invention consists in portable mechanism, 
which is intended to be carried from one engine to 
another and readily placed upon fixings on the framing 
by which the apparatus is adjusted to the said cylinder 
to be operated upon. 

92. Pianorortes, F. C. Glaser, Berlin.—7th January, 
1882 —(A communication from the jirm of Gebriider 
Knake, Germany.) 6d. 

This relates to the arrangement of certain novel 
parts whereby soft and certain playing is produced. 
109. Manvracture oF Sopa, &c., W. Weldon, Burstow. 

—9th January, 1882.—(A communication from Dr. 
M. Schefiner and W. Helbig, Austria.) 4d. 

The inventors claim the combination of the Leblanc 
process with the ammonia process. 

148. Locomotive, R. H. Brandon, Paris.—11th Jan- 
uary, 1882.—(4 communication from A. Cotrau, 
Naples.) 6d. 

The invention consists in adding externally or 
internally to the motor axles (and if necessary, also to 
the non-motor axles) of the engine a second pair of 
wheels which may be of smaller or larger diameter. 
451. Manuracture oF CoLouRING MATTERS FOR 

anv Printine, J. 4. Dizon, Glasgow.— 30th 
January, 1882.—(A communication from C. Rumpff, 
Germany.) 4d. 

The invention consists in the production, by means 
of a reaction or combination effected in neutral or 
very slightly or weakly acid solutions, of colouring 
matters or dyestuffs which may in chemical language 
be denominated the sulpho-acids of amido-azo deriva- 
tives of the naphthylamines. 

649. Sprinc anp Biock Tip Wacons, &c., J. Wat- 
- and B. Chaston, Lambeth.—10th February, 1882. 


This relates partly to the application of a two or four- 
wheeled van, wagon, or cart. toact asa tip- van, wagon, 
or cart upon springs or blocks with ladders and cam 
and friction rollers. 

660. Manovractvre oF a Dry ANTISEPTIC Non- 
HYGROSCOPIC PowpeR FROM A Liquip EXTRACT oF 
Saponin, &c., N. Bradley, Manchester.—llth Feb- 
ruary, 1882. 

This consists in a process by which a liquid extract of 
saponin from any vegetable product containing saponi 
is converted into a dry powder, which will keep dry 
on exposure to the atmosphere, thus rendering it 
more easy of transit, and more convenient to store, to 
sell, and to use in the scouring of silks, and for giving 
head finish and soundness to flat beverages. The 
extract is evaporated to the consistency of a syrup, 
when the heat is lowered. and so kept till the extract 
is thoroughly dry, in which state it is combined with 
a mixture of carbonate of magnesia, lime salts, and 
dry tartaric acid or other vegetable acids, and the 
antiseptics bi-borate of soda and sulphite of soda. 

711. Lamps, W. J. J. Robinson, Limerick.—l4th Febru- 
ary, 1882. 2d. 

This relates to the method of diminishing or destroy- 
ing the noise caused by the supply of air through 
passages in lamps, by fluting or grooving the air 
sages of said lamps. 

902. Aspestos Fasrics, H. J. Haddan, Kensington.— 
24th February, 1882.—(A communication from T. 
Trivier, Belgium.)—(Complete.) 4d. 

This consists in forming an asbestos yarn P 
of a metal wire completely surrounded by asbestos 
fibres, so as to enclose it on sides, and from this 
covered thread various kinds of fabrics are made by 
weaving, knitting, or plaiting. 

912. Wasuinc, LicuTinc, orn oTHER Gases, H A. 
Bonnevilie, Paris.—25th February, 1882.—(A com- 
munication from L. A. Chevalet, France.)—(Com- 
plete.) 6d. 

This consists essentially in causing the gases to pass 
through perforated plates either immersed in water 
and arranged in arched chambers, or over which water 
is caused to flow in a stream. 


1063. Processes ror ExTRAcTING METALS FROM 
THEIR Orgs, &., H. H. Lake, London.—4th March, 
1882.—(A communication srom N. F. Evans, Phila- 
delphia.) 6d. 

This relates to the process of chlorinating ores, where- 
in the ore is charged with chlorine under a pressure 
greater than that of theatmosphere, such pressure being 
produced by the evolution of chlorine gas within a 
aot chamber containing the ore, or otherwise pro- 

uced, 

1264. Heatinc Zinc Furnaces, W. R. Lake, London. 
—15th March, 1882.-(A communication from La 
Societé Oeschger Mesdach and Cie., Paris.)\—(Com- 
plete) 6d. 

This relates to heating furnaces employed for the 
reduction of zinc ores, and consists chiefly in the dis- 
tribution of the combustion of the gas which is pro- 
duced in a gas generator separated from the furnace 
and burnt successively at several places in combus- 
tion chambers «f special construction, for the pur- 
pose of obtaining the greatest possible uniformity 
of temperature in all parts of the furnace, and 
the degree of temperature most suitable for the 
reduction of the zinc. For this purpose the quan- 
tity of air introduced into each combustion cham- 
to assist of the and also 
the temperature of such air is regula’ 80 as to 
duce the desired effect. tail 


pas- 


a 


1293. Macuine ror Curtine AND Borina EartH FoR 
Mryino Purposes, H. A. neville, Paris.—l7th 
March, 1882.—{A communication from G. Dubois 
and J. Francois, Belgium.) 4d. 

This relates to bringing down coal in minesand boring 
galleries in rock without blasting, and consists in a 
machine by which i may be made to any depth, 
and holes of large diameter drilled to the same depth, 
the machine being easily modified so that the cutting 
and drilling apparatus may be transformed into a 
mechanical hammer for striking wedges, consists of 
three parts, viz., two fish plates, and the wedge intro- 
duced into the holes drilled, so as to bring down the 
mass of earth. 


1848. CotLecrors ror FLour MILs, L Varicas, 
London. —20th March, 1882.-(A communication 
from L. Bean, Washington).— (Complete.) 6d. 

This relates to balloons for collecting grading 
flour dust in mills, 


1708. Lacine Stups or Hooks ror Boots, &., W. R. 
Lake, London.—11th April, 1882 —(A communica- 
tion from M. Bray, Massachusetts.)—(Complete ) 4d 

This relates to a process of forming lacing studs 
from wire equal to the diameter of the shank, and it 
consists in cutting from the wire a cylinder blank, 
which is submit to the action of dies to bend one 
portion thereof at right angles to the other portion and 
emboss or swage the same, so as to forma shoulder round 
the shank, me were shape to the neck and outer head 

—— radially from one side of the shank, bend- 

ng the neck to bring the outer head over the shank, 

-— — drilling out the centre of the shank to form 

a tu 

1788. Drxinc- room, aND BaGaTELLE 

W. R. Lake, London.—12th April, 1882.— 

(A communication from H. U. Alcock, Melbourne.) 

—(Complete.) 6d. 

This relates mainly to dining-room tables, which, 
on removing the leaves, disclose a billiard or bagatelle 
table, and consists, First, in means for raising and 
lowering the latter; and, Secondly, in making such 
tables with sliding extensions. The g and 
lowering is effected by means of excentrics or cams 
acting as lifters, which are operated by screws and 
nuts. 

1790. Locomotives, W. R. Lake, London —l4th April, 
1882.—(4 con ication from Messieurs Debarnot 
and Jacquot, Paris.)\—(Complete.) 4d. 

The invention consists chiefly in arranging the axles 
of the wheels above the boiler. 

1840. Se.r-openinc Umprevas, W. Grant, New York. 
—18th April, 1882.—(A communication from J. W. 
Watson, New York.)}—(Complete.) 6d 

A runner is provided which travels along the stick 
in the usual manner, and is fit with stretchers 
extending tothe ribs. A second runner is also pro- 
vided, and has other stretchers also extending to the 
ribs. Springs are combined with the runners, so that 
the action of closing the umbrella compresses the 
same, and when the usual runner is released the force 
of the springs carries it to the opposite end of the stick, 
and thereby spreads the stret and aut tically 
opens the umbrella, 

1844. Ro.iixe Mitts, &c , W. Deighton, Workington. 
—18th April, 1882.—(Complete.) &d. 

is ists in impr ts in rolling mills and 
in driving apparatus thereof, by the construction of a 
double reversing mill in which two pairs of rolls are 
employed to act on the material at the same time, the 
front pair of rolls being driven at a less speed than the 
back pair of rolls, and when reversed the back pair of 
rolls being driven at aless speed than the front pair of 
rolls, the alternating variations in the of the 
front and back pairs of rolls being obtained in asimple 
manner through a fixed wheel and pinion on the first 
motion shaft geared to a loose clutch pinion and loose 
clutch wheel on the second motion shaft with sliding 
clutch, by which the loose pinion or loose wheel can 
be connected to the second motion shaft at will, 
according as material is being passed through the 

mill from front to back or from back to front, the 

front pair of rolls being by preference driven direct 

from the first motion shaft and the back pair of rolls 
being by preference driven direct from the second 
motion shaft. 


1865. Pristine Booxsrypino Macuinery, W. R. 
Lake, London.—18th April, 1881.—(4A communication 
from H. P. Feister, Philadelphia, U.8.)—(Complete.) 
6d. 


This relates to a printing machine to t from a 
continuous roll of paper, in which an endless chain of 
type carriages is arranged to pass before inking and 
impression cylinders. Several improvements are 

1 d hine is arranged to nt all the 
es of a book in succession and without being 
vn and to fold and bind the printed sheets into 


2085. APPARATUS AND APPLIANCES FOR PRODUCING 
Intense Wuite Licut. J. /mray, London. -29th 
April, 1882.—(A communication from C. Clamond, 
Paris.)—(Compilete.) 6d. 

This relates to means of heating to a very high 
degree the air supplying an illuminating jet by means 
of a second heater ed above the true 
flame, and meth of preparin, 
magnesia so that when highly 
radiates a white light. 


2160. BorrLe CLeaner, A. M. Clark, London.—Sth 
May, 1882.—(A communication from W. 8. Wood, 
New York, and L. H. Livingstone, jun., Rhinebeck, 
U.S.)—(Complete.) 4d. 

This relates to a device consisting of a series of balls 
or blocks flexibly united and provided with bristles 
from the sides, and bristles projecting from 

e en 
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SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette 
260,652. Macarng, C. F. Brush- 


Cleveland, Ohio.— Filed June 1st, 1880. 
Brief.—Surrounds the cores of the field megnets 


with a continuous band of sheet 
able conductor. Over these ban 


or other suit- 
are coiled the 


magnetising-helices in the customary manner, the 
purpose being to avoid extra currents. 
260,658. Seconpary Batrery, C. F. Brush, Cleve- 
land, Ohio.—Filed June 15th, 1882. 
Claim.—In a secondary battery, an element consist, 


ing in 
the spaces between its shelves lead in a finely-divided 
state, substantially as set forth. 
260,654. Seconpary Barrery, C. F. Brush, Cleve- 
land, Ohio.— Filed June 15th, 1882. 
Claim.—The method of forming the plates of a 
secondary consisting in forming receptacles 


[260.654] 
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for oxide of lead in its surface, then applying oxide of 
lead to the plate and within such receptacles, and 
afterward subjecting the oxide of lead to pressure. 
260,848. Nut Lock, Phillip Curran, Caliente, Cal.— 
Filed April lst, 1882. 

Claim.—In combination with a base plate and a nut, 
the locking device E, formed as an inverted W, one of 
the ends or legs of which is longer than the other, 


said locking device operating in connection with the 
~ e and constructed substantially as herein de- 
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REMARKABLE ENDURANCE OF A COMPOUND 
ARMOUR PLATE. 

Tue standard of excellence attained by our armour is a 
most important matter at the present time. We have been 
recently furnished with the particulars of the Government 
trial of a oneal ee of Wilson’s, made at Cammell’s, 
which has manifested such remarkable powers of endurance 
as to deserve a full record. 

The Admiralty conditions of test are the following :— 
“ A test piece not less than 8ft. by 6ft. nor less than Qin. in 
thickness, shall receive a Qin. chilled cast iron projectile 
fired from the service 12-ton gun with 50 lb. of powder, at 
a range of ten yards without cracking through, and, pro- 
vided it be surrounded by a frame, no one of three such 
projectiles shall be capable of getting through, there being 
a fair distance between each two shots, say 2ft., as in the 
trials of the Inflexible turret armour.” 

This test is a very severe one ; a projectile thus fired has 
a velocity of about 1420ft. and a striking energy of about 
3658 foot-tons, = about a match for 11in. of unbacked 
iron. Now the Sub-committee on Plates and Projectiles 
considered that a good compound plate between 9in. and 
10in, was equivalent to a 12in, wrought iron plate for a 
single blow, but not for repeated blows, The fact, then, 


Fig. |.—-FRONT OF COMPOUND ARMOUR PLATE. 


that a compound plate, even considerably over 9in. thick, 
should bear the above test, is really due to the circumstance 
that chilled projectiles are employed, which break up 
against the steel face. The plate could not be expected to 
stand at all in the same way against a steel shot. That 
the plate should not exhibit even a crack at the back 
shows what excellent material compound iron is. Some 
chilled 9in. projectiles in the competitive trials at Shoe- 
buryness got their heads completely through 12in. of iron. 
The repeated blows constitute another severe test for a 
compound plate ; and we may feel great confidence in the 
armour which has endured it—as in the case of our In- 
flexible turret plates, from which samples were taken. 
Figs. 1 and 2, reproduced from show the front 
and back of the plate to which we now call attention. Itisa 
test platefrom the compound armour fortheCollingwood. Its 
dimensions are 8ft. by 6ft., with a thickness of 11in., the steel 
face plate being 3fin. thick. The first test was the firing of 
three rounds from the 9in. 12-ton gun, according to the 
conditions above detained. It must not be supposed that 
the rounds thus fired produced the effects, apparently due 
to them, shown on Fig. 1, such as radial cracks. These 
are developed by the subsequent rounds, Very trifling 
effects are apparent after one or two rounds, as would be 
seen if we gave a complete series of photographs taken. 
The steel is more affected than appears, undoubtedly ; but, 
nevertheless, its powers of resistance are not greatly injured 
until the plate begins really to break up. A remarkable 
paper on the behaviour of steel in plates has recently been 
contributed by Major O'Callaghan, R.A., Experimental 
Department, Shoeburyness, which we cannot here take up. 
Among other things the facts given in this paper go to 
show that a photograph taken after several rounds had 
been fired gives a more true picture of the actual state of 
the plate than would be given of a sa after only one or 
two rounds had taken effect. The following is the detail 
of the results of each shot fired, we believe, on ig 6, as 
reported officially by the captain of H.M.S. Excellent :— 
o. 1, 2ft, 6in, from right edge, 4ft. 6in. from bottom 


of Py understand that the plate was taken off and 
refixed end for end after two rounds, so that in the first 
two rounds right and bottom become left and top. Pene- 
tration, 4’45in., five slight cracks produced on surface. 

No, 2 struck 2ft. lin. from right edge, 2ft. 6}in. from 
bottom of plate. Penetration, 5°8in.; four additional fine 
cracks produced on the surface. 

No. 3 struck 2ft. lin. from left edge, 3ft. 2in. from 
bottom of plate. Penetration, 49in.; one additional fine 
crack produced, 

On removing the plate, the back was found bul, 
slightly in rear of all impacts, but no cracks were found in 
the back of the plate. No. 1 bulge rose to a height of din. 
over a surface of 194in. diameter, No. 2 bulge {in. over 
24in., and No. 3 bulge 3in. over 20in. One crack—No. 5 
—extended 5}in. in from the surface of the plate. The 
projectiles were all broken up into small pieces. 

he plate was considered to have stood excellently, and 
it was determined to try how it would bear the blows of 
10in, projectiles. Consequently the 10in. muzzle-loading 
Woolwich gun was brought against it, firing a Palliser 
chilled shot with tA asso about 400 lb., velocity 


about 1364ft., probably giving about 5160 foot-tons energy, 
or 165°6 foot-tons per inch circumference, equivalent to the 
penetration of about 13°6in. of unbacked iron. The fol- 


description, it might become a necessity to increase the 
proportion of steel in the plate, which would give hardness 
at the expense of cohesion. At the present time the 
power to hold together, coupled with a considerable 
measure of surface ess, seems to be the best, and 
these conditions have never been more strikingly exhibited 
than in this plate. 


VISITS IN THE PROVINCES. 


THE FARNLEY IRONWORKS. 

Some of the members of the Institution of Mechanical 
Engineers will no doubt be inclined to visit these well- 
known works, where iron of a very high character is 
made from Black Band ore, found chiefly in thin layers in 
carbonaceous shale, and smelted with coke from an 
unusually pure coal. This coal is found over a limited 
area, and the Bowling, Lowmoor, and Farnley Companies 
are the chief, if not the sole, owners of all the available 
beds, There is at all events only a small quantity of iron 
made in Yorkshire which has all the characteristics of that 
made at these works, and its purity is largely due to the 
freedom of the coal from iron pyrites and consequently from 
sulphur. It is known as the Black-bed and Better-bed 
the latter being the lower. It is exclusively used in the 


lowing were the results obtained by firing on May 30th 
last :-— 

No. 4 struck 2ft. from right edge, 2ft. 3in. from bottom 
of plate. Shot broken up; small head remained in ; two 
cracks in addition to those made by previous test ; pene- 
tration, 4°4in. 

No. 5 struck 1ft. 8}in. from left edge, 2ft. from bottom 
of plate. Shot broken up ; head remained in ; four addi- 
tional cracks produced. 

No. 6 struck lft. 6}in. from right edge, 3ft. Sin. from 
bottom of plate. Shot broken up small; head remained 
in; head of projectile in No. 1 shaken out ; two slight 
superficial cracks, 

o. 7 struck 2ft. 64in. from right edge, 1ft. 4in. from top 
of wn and 1ft. 8in. from each of the old impacts. Shot 
broken up ; head remained in ; two fine superficial cracks. 

On removing the plates the back was found slightly 
bulged in the rear of all four impacts, but no cracks. In 
rear of No. 4 to a height of ‘4in. over a bulge of 16in. 
diameter ; No. 5 to ‘65in. over 24in.; No. 6 to ‘75in. over 
2lin.; and No. 7 to ‘75in. over 20in. 

Fig. 1 shows the ap ce of the plate at the con- 
clusion of this severe trial. In no instance was the plate 
cracked deeper than the steel face. On the plate being 
taken down it appeared that the bulges made by the Qin. 
projectiles in rounds No, 1, 2, and 3 were about gin. high, 
while those produced, by the 10in. shot were 1,';in. e 
indents made by the Qin. shot were about 4*7in. deep, 
while those of the 10in. were rather less, being only 4°4in. 

Mr. Wilson is specially to be congratulated on the 
results of this trial, because the plate has shown its 

wers under continued fire, which is the test which the 
— on Plates considered the most trying one 

or it. 

This may be taken as a sample of the best description of 
armour we know of to resist artillery fire at the present 
time. Should the power of projectiles to hold together 
intact be so much in as to enable them to carry 
bursting charges through steel-faced armour of this 


. 


Fig. 2.—BACK OF COMPOUND ARMOUR PLATE. 


manufacture of the coke employed in smelting. At 
Farnley it is smelted in blast furnaces 42ft. in height, fed 
by trucks on a railway arran, by Mr. T. Gillot, the 
engineer of the works, so that the loaded trains be 
brought by locomotives to the crest of the incline an 
there stopped and held by brakes or sprags, need no 
further locomotive assistance until the completely empty 
trains are taken away to the mines, From the crest of 
the incline of the railway leading to the furnace -_ 
there is a slight — to the furnaces, so that 
furnace attendants have only to separate truck by truck as 
required for these to run by gravity to the furnaces, From 
the furnaces the empty trucks run down an incline on the 
line leading to the mines. The coal used at Farnley 
would not pay to work alone, but being found in 
association with a bed of fire-clay, both beds are worked 
to advantage. The same remark applies with reference to 
the iron ore, and thus the Farnley Company has a la 
quantity of fireclay at its disposal. This is used by the 
company in the manufacture of fire-clay retorts, and high- 
class plain and ornamental glazed bricks, for which purpose 
Mr. Gitlot arranged a set of plant which is now turning 
out 30,000 bricks per week. As engineers are aware, the 
Farnley Works have long been celebrated for boiler-plates 
of high quality and sizes, and the flanging of very 
large plates with holes for furnace flues has been long a 
speciality. As this flanging is difficult work, poo. 
when four holes are flanged very close together, and thus 
need good materials and presumably s ial machinery, 
some visitors will be surprised to see this work, after the 
circular holes are cut out bya simple drilling machine, 
performed by means of a common steam hammer and an 
upper and lower die and ring. With hydraulic presses 
oak dies arranged to hold the plate with absolute firmness 
on an annular lower die, this work could probably be 
effected cold with soft boiler steel if not with high-class 
iron. The material round one of these flanged holes has, 
of course, to elongate itself during the process of flanging ; 
a hole bored about 3ft. diameter, say for a 3ft. Gin. five, 
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having its circumference increased by about 15 per cent. to 
20 per cent. This, if performed at a slow speed, would 
not put a strain on the material greater than its ductile 
strength, as proved by the numerous tests of boiler steel 
which have given an extension before rupture of 30 per 
cent. These tests are made on small pieces it is true, but 
there is no reason why the same steel should not be called 
upon to give an extension as above mentioned. Large 
furnace flues are made in the works with flanged and with 
-— ends, but the corrugated form of flue has not yet 

n made there, although at the wish of the proprietors 
Mr. Gillot has given a little attention to the subject, and 
has patented machinery for the purpose of performing the 
corrugation. He does not, however, seem to attach much 
importance to corrugation, and appeals to some experi- 
mental experience he had some years ago in support of his 
opinions. From a manufacturing point of view, one of the 
chief difficulties in forming corrugated flues is that which 
attends the rapidity with which the plates cool during the 
process, only from three to three and a-half minutes being 
available for the work. 

Siemens’ gas furnaces are employed in these works, but 
all were rebuilt a second time before they could be got to 
act satisfactorily. In the open-hearth steel furnace 
employed in these works for the production of steel boiler 
plates, &c., experiments are being made by Mr. Gillot in 
the employment of a basic lining, but at present we are not 
at liberty to publish anything more than the fact. Part of 
the railway running round the works, and up to the blast 
furnaces, is laid with steel rails, and here those interested 
may see how rapidly some steel rails, at least, corrode out in 
the open air and under fairly constant traffic. Mr. Gillot 
has not yet accurately tested the loss of weight on one of 
these rails during a given length of time, but it is appa- 
rently enormous, and the presence in the steel of but 3 per 
cent. of manganese seems to be the only distinctive cha- 
racteristic with which the phenomena may be connected. 
Mr. Gillot has every facility for making an experiment on 
this corrosion, and for this purpose might follow the lines 
upon which Mallet conducted his experiments on the rela- 
tive corrosion of iron rails in use and out of use, as described 
in his report to the British Association in 1850. 

The Farnley Works extend over a very large area, not 
including the coal and ironstone mines, and there is much 
to interest the visitor. We have only touched upon a few 
salient points, and now leave them to visit 


THE LEEDS FORGE COMPANY’S WORKS. 


When we visited these works only four years ago, to wit- 
ness the experiments carried out to ascertain the strength 
of Mr. Samson Fox’s corrugated furnace flues, the premises 
covered little more than one-fourth their present area. 
The works, as shown in the map given in our impression 
for the 2lst July last, are situated on a large piece of 
land off the Armley-road, which formerly constituted the 
Armley House estate. Like many other country resi- 
dences round old Leeds, this has gradually come within 
the rapidly-growing circle enclosing manufacturing Leeds. 

The leading feature in these works is the manufacture 
of boiler plates, especially of very large sizes, most of 
which are worked up into plain and _ corrugated 
flues, flanged or plain at one or both ends, and into boiler 
fronts flanged ready for the receipt of furnace flues of 
marine and other boilers. The place has been specially 
laid out for this work, and upon it it has grown with 
amazing rapidity. Hitherto the corrugation has been 
effected by means of a steam hammer and an upper and 
lower die, but now a very large corrugating machine, made 
under Mr. Fox’s patent, and referred to in our remarks on 
Messrs. Tannett, Walker, and Co.’s works, has been com- 
pleted and fixed, together with a fine pair of compound 
reversing engines, similar to those with 34in. and 60in. 
cylinders which will be seen next week at Messrs. 
Tannett, Walker, and Co.’s works. The corrugating mill 
has an upper and lower corrugating roll and side support- 
ing rolls, the upper roll being carried as a cantilever on 
the end of a strong shaft working in a hydraulic cylinder 
in line with the roll. In working, the upper roll is with- 
drawn, the heated fiue placed between the side rolls, water 
pressure turned on, upper roll forced into place, and the mill 
started, arrangements being made for keeping the flues hot 
by means of gas. These flues are first bent from the 
plate by ordinary rolls and then welded up. This weld- 
ing has hitherto been effected by means of the ordinary 
forge fire, a moving steam hammer made under Mr. Fox's 
patent, and a beck anvil ; but plant has now been fixed for 
welding by means of a gas furnace, and with a fixed or 
movable hammer, the flue being placed in a cradle on rails 
and provided with hand gear by which its position may be 
rapidly and easily adjusted to the flame and under the 
hammer. Besides the iron plates made in these works, 
large quantities of steel plates are used hitherto from Lan- 
dore. For the purpose, however, of supplying the works 
with this steel, a complete set of Siemens’ steel-producing 
plant is now being constructed, and the masonry work is 
being erected at the works. Visitors will also be interested 
in the arrangement of the heating furnaces recently 
erected in the works, with a special arrangement of flues 
and side furnaces, fires being used for this purpose instead 
of gas, as more easily and completely controllable, one of 
these furnaces being 13ft. by 11 ft. by 7ft. 

Besides the works in and near Leeds to which we have 
now drawn attention as being open for the inspection of 
the members of the Institution of Mechanical Engineers 
and their friends next week, there are others of which we 
should have been glad to make some remarks, but space 
and time are now both limited, and we can here give only 
the names of the works. The Hunslet Road Engineering 
Works, Jack-lane, see map—speciality, tank and other 
small locomotives for all purposes and gauges; Messrs, 
Manning, Wardle, and Co., Boyne Engine Works, Jack- 
lane—speciality, small locomotives and tramway engines ; 
Messrs. Hudswell, Clarke, and Co., Jack-lane, small loco- 
motives and wrought iron pulleys: Messrs. Maclea and 
March, machine tools, Dewsbury-road, very near Messrs. 
Hathorn Davey and Co., and Messrs. Buckton and Co.; 
Messrs. Lawson and Sons, Hope Foundry Mabgate ; Messrs, 


John Fowler and Co., steam ploughs and traction engines ; 
Messrs. Taylor Brothers, Clarence Works, Hunslet ; the 
Kirkstall Forge Company, Kirkstall, where the process of 
cold rolling of shafting will be seen, and the Kirkstall 
Abbey may be visited ; 8. T. Cooper and Co., Leeds Iron- 
wor'ss, Hunslet ; Fairbairn, Kennedy, and Naylor, Wel- 
lington Foundry, textile machinery (Wednesday only) ; 
Joseph Whitham and Son, Perseverance Ironworks, 
Kirkstall-road ; Marshall and Co., Flax Spinning Mills ; 
John Barran and Sons, Wholesale Clothing Manufactory ; 
W. Ingham and Sons, Fire-brick Works, Infirmary-street ; 
J. and J. Flitch and Co., Leather Works; Wilson, Walker, 
and Co., Leather Works ; T. R. Harding and Son, Tower 
Works, Globe-road, Holbeck ; Pollock’and Pollock, Long- 
close Works, Newtown ; Scriven and Holdsworth, Leeds 
Old Foundry, Marsh-lane; Hargreaves and Nussey, 
Woollen Manufactory, Wortley ; and Joshua Tetley and 
Son, The Brewery, Hunslet-road. Almost all these works 
will be open on Tuesday and Wednesday only, and not 
throughout the meeting, as was at first sup , 
Bucktoy’s llrt. SHEARING Macuing.—By a typogra- 
phical error it was stated in our account last week of this 
tine machine that “there are two overhung wheels about 
the machine.” This should have been “there are no 
overhung wheels about the machine.” 


THE MANUFACTURE OF CEMENT AT 
FOLKESTONE. 


In the new harbour works of the South-Eastern Railway Com- 
pany, now in course of execution at Folkestone, artificial blocks, 
made of pebbles from the sea beach, bound together with Port- 
land cement, are largely used. The Portland cement is obtained 
from the Folkestone Cement Works, about half a mile from the 
harbour; and at the cement works the raw materials are 
obtained close at hand. The works stand upon an inclined 
plane ; chalk is brought to them from the cliffs above, and clay 
is wound up to them by a stationary engine from a clay-pit a 
hundred or two yards from the place of manipulation. <A 
correspondent, who recently visited the works, sends us the 
following :— 

The Folkestone Cement Works were established and carried 
on for two or three years as a private speculation ; in 1873 they 
were bought up by a company consisting chiefly of residents in 
the neighbourhood; at the present time Mr. John Minter, 
solicitor, is the chairman of the company; Mr. J. B. Judge, 
secretary ; and Mr. Charles Spackman, manager. 

The materials for the manufacture of Portland cement vary in 
different districts. On the Thames, white chalk and alluvial 
mud found in the marshes adjoining the Medway are used ; on 
the Medway, grey chalk and the same mud; in the Lias districts, 
the limestone shales and clays of the deposits furnish the most 
suitable materials. At Folkestone grey chalk and the gault clay 
which underlies the grey chalk, as already stated, are the raw 
materials. 

At Folkestone the different beds of both substances vary con- 
siderably in composition. When free from water the chalk 
contains from 84 to 95 per cent. of carbonate of lime, the rest 
being clay ; and the clay, in a dry condition, contains from 10 to 
30 per cent. of carbonate of lime. The chalk upon an average 
contains 20 per cent. of water, the clay 25 per cent. 
The first object to be attained is to reduce these sub- 
stances to a fine state of division, and at the same time 
intimately mix them together in such proportions that when 
deprived of water the mixture shall contain from 75 to 76 per 
cent. of carbonate of lime. This is done by what is known as 
the wet process. The raw materials are fed in measured propor- 
tions into a wash-mill, which is a circular trough in which a 
number of harrows revolve, driven by a steam engine of 14-horse 
power. A stream of water is constantly flowing in, and the 
action of the harrows, aided by the attrition of the particles 
against each other, reduces the whole to the state of “slurry” or 
slip, which contains from 60 to 70 per cent. of water ; in this 
state it flows into the settling tanks or “ backs,” each of which 
contains sufficient slurry to make 800 tons of cement. Here 
it is allowed to subside, the supernatant water being drawn off 
from time to time. One settling tank is filled at a time, and 
then left for six or seven weeks for the solid matter to settle, 
the surface water meanwhile being drawn off from time to time 
by a small sluice. The bottoms of the tanks are of the natural 
porous earth of the locality, and help a little to drain off the 
water by absorption. 

To return to the wash-mill. No coarse particles of chalk 
must be allowed to pass into the backs, as their presence would 
endanger the cement. To guard against this the slurry is caused 
to flow away from the wash-mill through strainers of fine copper 
wire gauze. Catch-pits are placed between the strainers and 
the backs to intercept any coarse particles that may have escaped. 
The process is a continuous one, a stream of water with succes- 
sive charges of chalk and clay constantly going in, and a stream 
of slurry continually flowing out. The rate of flow has to be 
carefully regulated, so as to secure a proper mixture. Some of 
the beds of clay are easily washed down, while others are most 
tenacious and difficult to break up. Some of the chalk is soft 
and is easily washed ; other beds, notably that called the “ burr 
chalk ”—which is a kind of junction bed between the upper and 
lower chalk deposits—are harsh and gritty in the breaking up. 
The mechanical condition of the slurry is continually examined 
during the precess of washing, by washing a small known 
quantity through a fine sieve, and drying and weighing the 
residue. The composition of the raw materials being known, 
their accurate mixture in the required proportion is simply a 
matter of calculation. To guard, however, against possible error, 
the percentage of carbonate of lime in the slurry is constantly 
determined. If the percentage is not correct the proportions are 
altered, while occasional stirring of the backs ensures a uniform 
product. Many methods of analysis may be adopted. The lime 
may be determined directly, but the operation involves much 
time and tedious work, especially where as in a cement works 
many determinations have to be made. For all practical pur- 
poses a determination of carbonic acid in a dried and gently 
ignited sample of the slurry is sufficient. From this the per- 
centage of carbonate of lime can be readily calculated. A form 
of apparatus which will give the required result in from fifteen 
to twenty minutes, and involves only one weighing, viz., that of 
the quantity taken for the determination, is that of Dr. Scheibler. 
The carbonic acid is collected over water, its volume read off, 
and the weight calculated with the usual corrections for tem- 
perature and atmospheric pressure. Another method, which is 
very accurate, is to absorb the carbonic acid in a U tube filled 
with potash, pumice, or soda lime, the tube being weighed 
before and after the operation. There are several forms of 
apparatus by which carbonic acid is determined as 


loss, that known as Parnell’s being one of the most useful. 
When sufficiently stiff to be dug out, the slurry, still containing 
from 40 to 50 per cent. of water, is removed from the backs in 
wagons to the drying floor. This is heated by the waste gases 
from a range of coke ovens, in which just sufficient coal is coked 
to dry sufficient slurry in twenty-hours to load one kiln. The 
kilns are seven in number, from each of which 18 tons of cement 
clinker are drawn. The process of burning is an intermittent 
one. The kiln is charged with alternate layers of coke and dry 
slurry, lit at the bottom by means of thirty baskets of coke laid 
upon brushwood faggots. These kilns are subject to great wear- 
and-tear, which are materially lessened by coating their sides with 
slurry before each charging. A charge is usually burnt off in 
thirty-six hours, after which it is allowed one or two days to 
cool. The charge is then drawn. The fuel and slurry are dis- 
tributed in the kiln according to the judgment of the burner. 
4 these works one ton of cement is burnt with 20 bushels of 
coke. 

It may be mentioned here that slurry prepared with a some- 
what lower percentage of carbonate of lime than that previously 
mentioned, say from 72 to 73 per cent., would require less fuel 
to burn it, and the resulting clinker would be more easily ground, 
but the cement would have a low tensile strength. On the other 
hand, a higher percentage would largely increase the quantity of 
fuel required, give a dense hard clinker very difficult to grind, 
and the cement would be liable to crack and fly when used. 
The product from the kilns is a hard blue-grey clinker, from 
which all underburnt portions are carefully picked out. The 
clinker is crushed by one of Hall's multiple action stonebreakers, 
taken by an elevator to a chamber above the mill, from whence 
it descends to the millstones. After being finely ground it is 
spread out in the warehouse for a few days, when it is packed in 
casks or sacks for delivery. 

Portland cement is usually tested as to its tensile strength, 
and every English engineer who buys it applies his own tests, 
instead of adopting one general and fixed rule, as in Germany. 
At Folkestone the manager tests what strain the cement will 
bear after being kept for seven days under water. The test 
demanded by Mr. Brady at the Folkestone new harbour works is 
that it shall bear a strain of 810 Ib. on a sectional area of 2} square 
inches seven days after moulding. 

During the process of grinding samples are continually taken 
for the purpose of being tested. Mr. Spackman informs us that 
during the year 1881 the average of the tests gave a tensile 
strength of 497 lb. on the square inch of sectional area. 

The total output of Portland cement at the Folkestone works 
is 120 tons per week. 

Analysis of a Sample of Slurry taken from the Backs in 

April, 1882. 


yes ~ Tied dried at 100 deg. Cent. contained :—Insoluble in hydrochlori 


Water of combination and organic matter .. .. 1°203 

Soluble in hydrochloric acid : 

°057 
127 

— 76765 

100°207 


Analysis of some Samples of Portland Cement. 
No. 1. The Folkestone Cement Company's, March, 1880. 


» 2 September, 1881. 
», 3%. From a works on the Thames, 1881. 
, 4 A sample which a strength of 5001b. on the square 
inch, made from a mixture of blue lias limestones. 
No. 5 is especially interesting. The cement was made by Mr. Spack- 
man from refuse from the Channel tunnel boring at the end of 1881, 


and possessed a high tensile strength. . 
1 2 | 8 
Insoluble residue ..| 1°260| 2°566| 2°894, 4°909 1°674 
Silica... .. .. ..| 20°990 | 18°917 21°307 | 18°583 | 23°832 
Alumina .. .. ..| 8°869/ 8°763 6°593 | 7°226') 6°058 
Ferric oxide .. .. ..| 4°98 | 47412 5°886 5°108 
Lime... .. .. .. 61°351 | 62°472 61°459 | @1°040' 68°129 
Magnesia... .. .. .. 669 “841 | 449) 1°565 1°206 
Sulphuric anhydride .. 1°422 “763 
100°000 100°000  100°376 | 100°219 -99°424 


ImpoRTANT Discovery oF InoN Ork.—What promises to bea 
rich and extensive deposit of hematite ore has just been found by 
the Askam and Mouzell Iron Company on their Mouzell royalty in 
Furness, the position of the find being close to the new tramway 
which transports the mineral to the Askam furnaces. Four years 
ago the Barrow Hematite Steel Company, under the impression 
that the ore was exhausted, abandoned the Mouzell Mine, and 
Mr. Clegg, the owner of the royalty, bought up the mine, has 
sunk four new shafts, and altogether carried it on very successfully, 


TECHNICAL EpucATION.—In 1873 a scheme was formulated by 
Messrs. Mather and Platt, of the Salford Ironworks, assisted by 
Mr. T. Jones, the head draughtsman, for the purpose of enabling 
their apprentices to study sciences allied to their trade. Instruc- 
tion was during the first session, which commenced in 1874, given 
simply in elementary machine drawing. In the second session 
practical geometry was added, and very soon one of the students 
passed with honours. Applied mechanics was subsequently added 
to the list of subjects taught, and some of the apprentices who 
were examined by the Science and Art Department in that subject 
passed, during the first session, in the advanced divisions. When 
the session of 1881-2 commenced classes were formed for the study 
of steam and the steam engine, mechanical engineering, and 
building construction ; the mechanical engineering class being in 
connection with the City and Guilds of London Institute, the 
others being subject to the examinations instituted by the Science 
and Art Department, South Kensington. It is in contemplation 
to enlarge the list of subjects by adding mathematics, theoretical 
mechanics, art geometry and perspective, and the principles 
involved in the manufacture of iron and steel. Instruction has 
been given to the apprentices during two evenings in the week in 
the Queen-street Institute, a building erected by Mr. Mather some 
years ago for a Kindergarten School. In this way Messrs. Mather 
and Platt have quietly conferred a great boon on their apprentices, 
and set a good, easily followed example. As showing that the 
students at this place do real work, we may mention that at the 
recent examination under the City and Guilds of London Institute, 
in mechanical engineering they took a higher place than those 
from any other single establishment. Honours grade, second class, 
D. Agnew; ordinary grade, first class, W. Alcock; third prize, £2 
and bronze natal, 1. J. A. Hermann ; fifth prize, bronze medal 
A. Hilton, E. H. Roylance, R. H. Unsworth, J. Sharp; second 
class, C. Beckett, F. G. Dixon, A, Grimshaw, W. H. Mellor, J. C, 
Sidebottom, L. Whyatt. 
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RAILWAY MATTERS, 


THE Scientific American says the fastest regular time known to 
he made by the passenger trains from Jersey City to Philadelphia, 
ninety miles, was one hour fifty minutes, 

A TRAMWAY has been laid down from Athens to the Pirzus, 
which serves the whole of the city, passing by the Parthenon and 
the Acropolis. The constructors are M. M. V. Demerbes ct Cie, 
of the Jemappes Rolling Mills, Belgium ; and the manager is M. B. 
Wauthy. 

In view of the meeting of the Institution of Mechanical 
Engineers, at Leeds, next week, the Midland Railway has issued a 
special time-table showing the service of express trains between 
London and the South, Bristol and the West, and Scotland, Car- 
lisle, and Leeds, with information respecting saloon carriages and 
engaged compartments. 

On Monday evening a heavily-laden tram-car, drawn by a steam 
engine, toppled over whilst clescending a steep gradient on a 
sharp curve over Ewood Bridge, Blackburn, and nearly thirty men 
were more or less seriously injured. Twenty were taken to the 
Blackburn and East Lancashire Infirmary, where one died two 
hours later. The driver, William Robinson, has the character of 
being a steady driver. 

THE Department of Public Works of the Belgian Government 
has just issued a map of Belgium, showing the home and inter- 
national passenger traffic on the State Railways during 1880. The 
passengers carried are represented by bands, differently coloured 
according as the traffic was within the country or international, and 
whether the journey was effected by single or return ticket. A 
circulation of from 500 to 50,000 passengers is shown by a band 
half a millimetre thick, the mean thousands of passengers from 
station to station being added in figures; while arrows show the 
direction. 

A RECENT Railway Review says:—‘‘We have to report two 
terrible accidents this week. Last Saturday on the St. Paul, 
Minneapolis and Manitoba-road, near Stewart, a construction train 
of an engine, twenty-two flats and a caboose left the rails ona 
10ft. embankment while running at the rate of eighteen miles an 
hour. The wreck was precipitated into a pond 8ft. deep and 
thirteen men were killed or drowned, cight were seriously injured 
and three were fatally injured. Of the forty odd men on the train 
not one escaped without someinjury. The cause of the derailment 
is unknown.” 

THE famous antique tunnel of Posilipo has now a rival. On 
Saturday the perforation of the largest modern tunnel in Europe, 
as regards breadth and height, was completed, that of the tramway 
under Posilipo, it being more than 30ft. wide by 36ft. high. 
Within the year a steam tramway will connect the modern 
representatives of the ancient cities Neapolis and Putcoli. A 
broad causeway will accommodate pedestrians. The Naples corre- 
spondent of the Standard says Syndics of Naples and Puzzoli 
waiting on opposite sides for the fall of the last partition met, 
congratulating each other amid enthusiastic acclamations from 
their respective councillors and others invited. 

TuE activity which has prevailed among locomotive builders for 
the last year still continues, and orders for all sorts and sizes of 
engines for Indian, colonial, and foreign railways as well as for 
home lines, fill the factories, so that it is now difficult to make con- 
tracts for delivery earlier than next spring. The prosperity of 
this branch of trade is shared by continental makers also; and in 
America the demand for engines is so great that prices have nearly 
doubled within the last two age Railway carriage and wagon 
builders, though freed from the distressing competition which has 
prevailed up till a year ago, are no’ yet fully occupied, and can only 
command moderate prices. 

AccorDING to ‘‘Poor’s American Railway Manual” the year 
1881 was one of extraordinary activity in rail affairs. 
**Within the year 9358 miles of railroad have been built, the 
greatest number for any one year. The greatest mileage for any 
previous year was 7379 miles, in 1871. The cost, at 25,000 dols. 

r mile, of the lines constructed during the year was 233,750,000 
pe &, In addition, at least 75,000,000 dols. were expended on 
lines in progress, and 100,000,000 dols., which is at the rate of 
only 1000 dols. per mile, on old roads, in improving their tracks, 
in building new stations, and in adding to their equipments. The 
total amount expended in construction, during the past year, was, 
in round numbers, 400,000,000 dols. It now seems probable that 
the mileage to be open in 1882 will equal that of 1881. Up to the 
1st of June, 1882, 3677 miles of line were opened, against 1734 for 
the same period in 1881. The same rate of increase will not be 
maintained for the remainder of the year, but the aggregate for it 
of new mileage is not likely to be much short of 10,000 miles. 


At the North Staffordshire Railway Company’s half yearly 
meeting held in Cannon-street a few days ago, Mr. C. M. 
Campbell, the chairman, remarked that the directors had never 
before been able to present so good a report. The expenditure on 
capital account had been | about £6000 , of which £2000 had 
been received from the sale of surplus lands, and there had been 
an addition of £800 to the working stock of the company, so that 
£4111 represented the working expenses, The canal traffic receipts 
for the half year showed a considerable increase. The same 
remark was made as to the goods traffic, other than mineral, of the 
railway. The receipts from mineral traffic were £2000 less than in 
the first half year of last year. The engineer had effected a 
decrease of £4830 on the maintenance of works, and the chairman 
affirmed that this had not been done by starving the line. The 
company had run 50, miles more than in the previous six 
months, Through improvements in their engines they were 
working with a less consumption of coal than any other line. 


At a recent meeting of the American Master Car Builders’ Asso- 
ciation the President suggested for discussion : ‘‘Is it safe to run 
a journal under passenger trains after it has been heated suffi- 
ciently to burn out the packing and cooled off with water?’ Mr. 
Bissell said : It is usually the case that new cars running out of the 
shop will run warm if ever. Sometimes it will be so warm as to 
discolour the paint on the box and spoil it. I think it is very 
seldom the case that they take those journals out that heat up. 
The President said : Car-builders, as a rule, pack their boxes very 
shabbily, and they almost always get hot; but they are very 
seldom allowed to get hot enough to burn the packing out and to 
be cooled off with water. I have taken great interest in trying to 
learn what was the cause of journals breaking off at the shoulder, 
showing no fracture, while the centre of the axle would show a 
remarkably good quality of iron. A few days since I was testing 
some axles, and during the test I put under a few old axles, and at 
the second blow on one of them the journal flew off into the air I 
should say 10ft. or 15ft., simply with the jar of weight dropping 
upon the axle, The axle was tested with a 1600-Ib. > analy rm in 
order to find out the quality of iron in the axle, I concluded to 
break it, and if my memory serves me, I would drop that 1600-Ib. 
weight 15ft., reversing the axle each time seven times before we 
broke the axle. Now the journal showed no fracture of any 
description. It was completely a and I am very strongly 
of opinion that that was caused by meeting, in the first place, a 
cooling off with water under load, and I am so thoroughly satisfied 
on that point that my instructions are to remove every axle that 

been heated sufficiently hot to be cooled off with water. I 
have seen several instances where the journal drop off and was 
found in the box and the car came in safely. In fact one or two 
of the Pullman cars have come in with the journal lying in the 
oil-box. While I don’t doubt that the axles were of good material, 
I firmly believe that an axle, after it has been heated sufficiently 
hot to burn the packing out and cooled off under load, is an unsafe 
axle ; and by microscopic examination of the journals that drop off 
in that way, you will observe that there is a yoke very often the 
whole distance round the axle at the shoulder, showing that 
under load the journal bent as it revolved. 


NOTES AND MEMORANDA. 


Tne total production of zinc in Europe amounted to 203,330 tons 
in 1880, of which Germany produced 99,405 tons, or nearly half, 
two-thirds coming from the Upper Silesian districts. After Ger- 
many comes Belgium, with 65,010 tons; then England, with 
22,000 tons; France, 13,715 tons; and Austria-Hungary, 3200 tous. 


THE South Australian Government Artesian Well-boring Com- 
pany have erected apparatus at Government Gums, and will bore, 
if necessary, 200ft. for water. Twenty-four thousand pounds’ 
worth of machinery, the Colonies and India says, has recently been 

urchased for the Government in England, the bulk of which is 
Sieaded for the construction of surface reservoirs and the drainage 
of swamps in the south-east. 


ALTHOUGH beer is said to have been first produced at Pelusium, 
on the Nile, some 400 years B.C., Egypt is no longer a great beer- 
producing country, but in the villages a crude kind of barley beer 
is still produced and consumed. In Alexandria, we believe, says 
the Brewers’ Guardian, there was no brewery, but should a similar 
fate await Cairo, one of the most perfect breweries in the world 
will be destroyed. This brewery is owned by the Société Genevoise, 
and is constructed and worked entirely upon the German system. 
It contains a splendid ice machine by Raoul Pictet and Co., and is 
capable of producing about 400 barrels of excellent beer per week. 
We believe there is also a pneumatic malting on Galland’s principle 
attached to the brewery. 


A CORRESPONDENT, writing to the Zimes on a journey from the 
Missouri to the Yellowstone, says:—‘‘Forty miles from the 
Missouri is Blys Mine, a valuable lignite bed, 74ft. thick, with 
200ft. of soil and clay superimposed, but readily and inexpensively 
worked by a heading run in almost on a level from the side of the 
hill ; a second ingress has been made to secure ventilation. Shale 
forms a stout ceiling, which requires little propping. Over the 
shale are 4ft. of fire-clay, of which no use is yet made. The coal 
is got out and run down a convenient incline to the railroad cars at 
a cost of 90c. per ton. It burns brightly without much ash, and 
its wider distribution must pe an incalculable boon in a region 
where wood is scarce and dear, and the thermometer for four 
months frequently falls below zero. One ton yields 7000ft. of gas 
of 15-candle power. The seam is found to extend for eight miles, 
probably it reaches much further; it is the same deposit which 
occurs on the Canadian Pacific road 350 miles north.” 


Two inventors in Bohemia have patented a process for enamel- 
ling cast iron water pipes, which can be applied to other hollow 
castings that are made with cores. It consists, the Building News 
says, in simply covering the sand core with the enamel and then 
pouring in the iron as usual. The heat of the melted iron fuses 
the enamel, which attaches itself firmly to the iron, and detaches 
itself so st from the sand that the enamel is said to be all 
that can be desired for water ngs and other industrial purposes. 
In casting sinks, basins, urinals, &c., the enamel can be applied to 
the sand on that side of the mould which is to form the inside of 
the basin. The composition of the new enamel is kept a secret, but 
is said to differ from the old form in the simplicity of its prepara- 
tion and the extraordinary cheapness of the materials used. In 
colour this new enamel is grey. It will be useful for gas pipes and 
soil pipes as well as water pipes, because it will make the pipes 
absolutely tight by a glassy lining. 


A MODIFICATION of the punkah is thus described :—Attached to 
the frame of the punkah is an endless blind, passing round rollers 
at the top and bottom. The bottom roller isin a trough, which con- 
tains a solution of a caustic alkali. At every swing of this punkah 
a wheel and ratchet arrangement causes the rollers to revolve, thus 
drawing the sheet or blind through the solution. The wet sheet 
swinging to-and-fro takes up from the air the sulphurous and car- 
bonic acid gases, as well as some organic matter. Brought to the 
test of experiment this plan — to work successfully. In a 
small room, 18ft. by 15ft., and only 8ft. high, fifty jets of a gas 
stove were set burning for an hour, with the windows and doors of 
the room closed ; and to make it still further unfit for animal life, 
a quarter of an ounce of sulphur was burnt in it. The punkah, 
charged with caustic soda, was here set to work, and in ten minutes 
the temperature was reduced from 85 deg. to 70 deg., and the air 
was _ e sufficiently fresh and pleasant for twenty persons crowded 
in the room. 


Tue whole of the south-western part of Ceylon is covered with 
tanks, with rice fields under them. They were originally built by 
the Singalese kings, but have been allowed to get breached, and the 
water went to waste, and it is only of late years that the Govern- 
ment took the matter up and began repairing them. The system 
is very good, all the overflow water from one tank running into 
another ; but the people are so lazy that when an Ella is breached 
they do not take the trouble to repair it. One of these tanks— 
Kala Balawewa—has a bund seven miles long, with the face all 
stone-pitched. It is breached now, but if repaired would have a 
head of water of 24ft. Stones most marvellously carved with 
images of the god Buddha, elephants, and other animals and rep- 
tiles, are found near these tanks and in the jungle, and some of the 
edges and outlines of the figures are as sharp as if they had been 
cut yesterday. The life of a public works officer in this part of the 
country is most unhealthy, and few stand it for more than six 
months at a time, and the worst of it is that when the fever has 
once entered a man’s system it can never be entirely eradicated. 


THE following figures relating to Egypt are from the ‘‘ Diction- 
naire de Villes, Villages, Hameaux, &c., de l’Egypte,” a statistical 
work of repute, by F. Amici-Bey, and published at Cairo. The 
figures give the area in Feddans—a Feddan is nearly an acre :— 


Total Culti- Popu- Vil- 

area. vated. lation. lages. 

Kalioubieh, Lower Egypt .. 193,770 .. 185,677 .. 205,880 .. 511 
Ménoufieh ” +. 872,303 .. 338,893 .. 484,550 .. 509 
Béherah ” «- 401,224 .. 398,127 .. 288,390 .. 1424 
Gharbieh A .. 1,842,454 .. 812,886 .. 678,979 .. 2804 
Dakahlieh 509,817 .. 458,617 .. 631,954 .. 930 
Charkeih ” «- 519,533 .. 420,512 .. 414,470 .. 1725 
Ghizeh, Upper Egypt .. 207,909 .. 174,446 .. 270,072 .. 241 
Beni Souef ‘“ .. 219,085 .. 227,142 .. 140,848 .. 270 
Fayoum pa 293,459 194,009 .. 173,655 316 
Minia Me 481,273 368,614 $33,616 473 
Assiout 99 -. 480,046 .. 413,245 .. 461,679 .. 314 
Guerga s .. 355,067 .. 320,496 .. 417,869 .. 646 
Kena ” -. 805,924 .. 278,200 .. 310,257 .. 554 
Esna ” -. 156,480 .. 133,562 .. 281,593 .. 616 
Totals 4,714,356 .. 5,517,527 -.. 11,383 


GLasER’s Annalen fuer Gewerbe und Bauwesen describes a new 
system of melting iron, and at the same time incorporating in it 
scrap wrought iron, &c. The cupola is supplied with blast through 
two sets of tuyeres, one above the other, there being eighteen in 
each set. The tuyeres or ports, which have the form of a vertical 
slot, are directly connected with a circular tuyere belt. The parti- 
cular feature of the cupola is, that the bottom is a slightly inverted 
arch which is pierced by two openings, through which both blast— 
or rather imperfect] yo ewan gases of combustion—and the fluid 
iron can flow. Below it is a small chamber in which the iron 
collects. It is heated by the gases forced down from the cupola 
above, which are — with the necessary air for combustion by 
a special tuyere leading from the main blast-pipe. This chamber 
at the same time serves for preheating scrap, &c., which need only 
be pushed into the bath for dissolving it. Considerable quantities 
of scrap can be used by directly charging in any ordinary cupola ; 
but it is claimed that in this case there are economy of fuel and a 
oe facility in making sharp, strong castings, and a purer metal. 

he best iron for this purpose is said to be inferior pig, like No. 3 
Middlesbrough, holding considerable silicon and little manganese. 
To it from 40 to 50 ae cent. of scrap, &c., may be added. The 
total consumption of fuel is stated to be 10 per cent, of the weight 
of the product. 


MISCELLANEA. 


THE opening of the Ghent Exhibition of Ancient and Modern 
Industrial Art is definitely fixed for 28th August. 


An American Commission recommends irrigation by means of 
astesian wells as a means of reclaiming the ‘‘arid region” east of 
the Rocky Mountains. 


THE Largs Harbour Company have now agreed to rebuild the 
breastwork of the harbour with whin blocks pointed with cement 
in preference to concrete, 

THE 120-ton shear legs at the East Quay of the Kattendyk basin, 
Antwerp, have just put two big guns, of 52 tons and 60 tons, on 
board the steamer O, B. Sulvi. 

At Ramleh good water has been found by means of the 
Abyssinian tube wells at a depth of 16ft. The water difficulty is 
thus solved as far as concerns the troops. 

THE list of certificates awarded by the examiners of the students 
of the Crystal Palace School of Engineering will be awarded to- 
morrow at one p.m. at the school lecture-room, Sir James N. 
Douglass, C.E., in the chair. 

HERR Krupp, of Essen, has patented a new system of floating 
battery for defending the coast and mouths of rivers. Its peculiarity 
is absolute immobility while firing ; and a load of ballast below the 
vessel permits of regulating the water-line to suit the line of fire. 

A copy of the ‘‘ Indispensable Bicyclist’s Hand-book ” has reached 
us. It is by Mr. H. Sturmey, and published at the Cyclist office, 
Coventry, as well as at 152, Fleet-street, London, and elsewhere. 
It contains information on every detail of bicycles and their use. 

On the recommendation of the Ambassador for the Netherlands 
and the Executive Committee, the Lord Mayor has appointed Mr. 
P. L. Simmonds. F.R.C.L., to act as British Commissioner for the 
Amsterdam Colonial International Exhibition to be held next year. 


On the 3rd inst. a deputation of magistrates and councillors 
waited upon Mr. E. Melville Richards, late borough surveyor, and 
presented him with an address handsomely illuminated and 
engrossed in vellum, expressive of their high appreciation of his past 
services as their borough surveyor. 

AT a meeting of the Town Council on the 8th inst., Mr. Thos. 
Howard, M. Inst. C.E., announced his intention of resigning 
shortly his arpointment of engineer to the Bristol docks, and Mr. 
J. W. Girdlestone, Assoc. M. Inst. C.E., was appointed as his 
successor. Mr. Howard will still be retained as consulting engineer. 


It would, perhaps, be as difficult to make a small pocket-book 
selection of notes and formule to suit all engineers as it would be 
to make a universal medicine ; but the collection, waistcoat-pocket 
size, of ‘Tables, Memoranda, and Calculated Results,” by F. 
Smith, published by Messrs. Crosby Lockwood and Co., may be 
looked upon as a successful attempt to provide for a great many. 

THE Select Committee which, on the 3rd inst., the Bill 
authorising the Marquis of Bute to construct a new dock at Cardiff, 
have also sanctioned another Bill empowering the Alexandra 
(Newport) Dock Company to extend their works at Newport by 
the construction of a dock 2200ft. in length and 600ft. in width. 
The poaens dock, which is within twelve miles of that at Cardiff, 
will have a water area of twenty-seven acres, and is estimated to 
cost £389,680, 

THE new Act of Parliament on boiler explosions is now in opera- 
tion, and all users of steam boilers should take knowledge ot the 
fact. The law, as amended, now requires that notice of all 
explosions in the United Kingdom shall be given within twenty- 
four hours to the Board of Trade. -Primary and formal inquiries 
are to be made, the latter to take ean in open court. A penalty 
of £20 may be enforced in case default is made in giving notice of 
an explosion. 

Ir is a lamentable fact, the Chemical Review says, that workmen 
employed in the lead trade neglect—we might almost say refuse— 
to avail themselves of the precautions devised for the protection of 
their health. They will not drink the sulphuric lemonade which 
is given them to counteract the poison ; they lay aside the respira- 
tors which would prevent the dust and fumes from being inhaled 3 
and, after all, a certain class of newspapers persist in blaming the 
pm ie and in denouncing modern science for not devising a 
remedy. 


THERE are two schemes for the improvement of the Strand, one 
of which is to widen the street by taking down the houses on the 
south side of Holywell-street, and making a new street through 
Newcastle-street on to Holborn, or by the way of St. Clement’s- 
lane, and in this case the Board of Works, it is expected, will give 
the land required. The Holywell-street improvement has been too 
long promised to be imminent. The City Press says the Strand on 
the south side of the new Law Courts and Carey-street on the north 
side is to be paved with wood without delay. 


THE journal, Za Ville de Paris, announces that the negotia- 
tions between the Municipality and the Compagnie Parisienne du 
Gaz, have led to a new convention, by which the company will 
lower the = of gas from 30 to 25 centimes for domestic illumi- 
nation and to 20c. when used for motive power, and at the end of 
a certain period, not yet fixed, they will allow consumers half the 
profits. In this way the price of gas will fall, before the expiry of 
the present concession, to 20c. for lighting and 15c. for motive 
power. In return the company’s monopoly is to be extended for a 
further period also not yet fixed. 

A MEETING of the Mining Institute of the North of France took 
place on Monday at Sangatte, the site of the Channel Tunnel 
operations on the French side. The party, numbering nearly two 
hundred, arrived from Calais and Boulogne. They were lowered 
down the shaft 267ft. in depth, and first visited the gallery where 
the Brunton machine was working, but which was removed after 
driving a distance of five yards. ‘The party then descended to the 
lower gallery, where the Beaumont machine was shown in opera- 
tion, cutting at the rate of thirty yards per day. The amount of 
water hitherto met with has been one-fifth of a gallon for each 
yard of gallery opened ; but this is likely to be diminished now 
that machinery is substituted for the explosives hitherto used. 
The pumps keep the water down, working only occasionally. 


AccorDING to Mr. C. Moller’s Steamship Circular, there has been 
a good deal of excitement in the steamship business during the 
past month, caused by the chartering of steamers by the Govern- 
ment for transport service to Egypt. Between thirty and forty 
ships, mostly of large size, have been engaged up to the present 
time, at rates varying from 15s. to 27s. 6d. per ton gross, according 
to their respective qualifications. Although the total tonnage may 
not exceed 150,000 tons, yet it has imparted a firm tone to the 
market. Otherwise there has not been any material improvement 
in freights. Owing to the hostilities with Egypt, and the danger 
overhanging the Suez Canal, the Indian freights, both out and 
home, have to a great extent been paralysed ; but for September 
shipment tonnage is in good demand, at fair rates. 


Tue Paris correspondent of the Liverpool Journal of Commerce 
says the French iron and steel trades continue to be exceedingly 
busy. Bar iron in Paris, however, is generally selling at 200f., 
and material for floors at 210f., the recent attempt by leading 
merchants to secure an advance having failed, in face, apparently, 
of Belgian competition. Great activity prevails in Belgian centres. 
An improved tone characterises the market for finished goods in all 
the hardware branches, fresh orders flowing in from old customers, 
and raw material is better supported than for some weeks past. 
English pig has been selling, on an average, at 65f., as compared 
with 75f. for Belgian foundry pig, grey pig being quoted at 62f. 50c., 
and mixed at 52f. 50c. The basis price for iron is advancing 
towards 135f., 130f. being accepted only in the case of large orders. 
Some firms have even secured contracts at 135f., and others, being 
well furnished with orders, have asked 140f. Girders and les 
are in good demand at 145f.and 150f. Sheets arescarcer. Boiler- 
plates quoted at 205f. and 210f., and fine sheets at 270f. and 280f, 
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THE JABLOCHKOFF LIGHT AT THE CRYSTAL PALACE. 


averticay : 10 KP 
STEAM 


ENCINE 


10H STEAM ENCINE 


BOILER 


i2 KP 
CAS ENCINE 


i2hP 
CAS ENCINE 


CRAM¥ME 
2¢ LICHT MACHINE 


MME EXCITOR 


CRA 


CRAMM 20 LICHT 
Lai 
ENO 1 2 s 
CALLERY 
SIDE CALLERY 


LONCITUDINAL SECTION 


AvTHoUGH man is proverbially of a very fickle character, he 
sometimes clings to his impressions and opinions. With 
to the electric light there are large numbers who gave their 
allegiance to the Jablochkoff light, and they still continue to 
look upon it with great favour, thoroughly impressed with its 
advantages. On the Continent it probably holds its own against 
all comers, but in England it is less used than some other arc 
lights. Whatever may be its future, we are quite sure it is not a 
competitor to be despised. It is admitted that the most costly 
part of electric light apparatus is to be found in the carbon 
consumed. Great efforts have been made to cheapen the carbons, 
and with success; for in the course of about five years the price 
of the carbons used by Mr. Jablochkoff has been reduced to one- 
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tenth of what it was when his experiments on a large scale com- 
menced. It is not, however, our intention to describe the 
Jablochkoff candle over again, but to describe the arrange- 
ment adopted at the Crystal Palace during the recent 
Exhibition, believing that much is always to be learnt 
from a careful consideration of any complete installation, 
just as much is to be learnt from an inspection of a well- 
arranged factory. The leading idea of the exhibitors at the 
Crystal Palace was to show the adaptability of this light to vari- 
ous purposes—the lighting of stations, of large halls, theatres, 
rooms, &c. Hence the Low Level Station, the opera theatre, 
the eastern gallery, passages, &c., were lighted with a sufficient, 
but not a dazzling, amount of light. The current required for 
the lamps was obtained from Gramme machines, driven in the case 
of the station bya10-horse power engine, by Messrs. Marshall, Sons 
and Co. This engine, with the two dynamos driven by it, was 
placed at the end of the long gallery entering the Palace. The 
lamps in the eastern gallery, twenty in all, were of two kinds— 
one designed for street purposes, the other for shops, &c. A 12- 
horse power Otto gas engine, with a 20-lamp Gramme dynamo, 


OF OPERA THEATRE 


was used. Another Gramme driven by a 10-horse power engine, 
by Messrs. Hindley and Co., supplied the current for the lamps 
over the iron gates and in the passages adjoining the theatre. 
while another 12-horse power Otto gas engine driving a Gramme 
machine was used for lights in the opera theatre. More than 
one hundred lamps were exhibited. The plan shows the arrange- 
ment of engines and dynamos. Below it is a section of the 
opera theatre with lamps arranged on brackets singly, or in pairs, 
or in clusters. The small engraving shows the arrangement of 
wires to the gallery and theatre respectively. 


THE LYTTELTON, NEW ZEALAND, GRAVING 
DOCK. 


Tus dock was undertaken by the Lyttelton Harbour Board 
to meet the wants of a very rapidly growing trade, amounting at 
present to about 312,000 tons per annum, and continually 
increasing with the settlement and cultivation of the Canter- 
bury Plains and the development of the railway system all over 
thecountry. The port of Lyttelton was originally a shallow bay 
in an arm of the sea. This bay has been enclosed by break- 
waters and the enclosure dredged out, making a secure harbour 
of about 113 acres, which will have a depth of 18ft. to 22ft. at 
low water when the dredging is completed. The entrance to 
the graving dock is within this port, and the site on which it is 
built was a high rocky bluff, which has been cut down to cope 
level, and about six acres of valuable land are reclaimed with the 
material. The entrance to the dock was fixed just where the 
rapidly shelving rock gave sufficient depth for the sill. The 
space beyond high water in front of the dock was enclosed by a 
cofferdam of main and sheet piles 4ft. apart, and the interval 
between the piles was filled with mud dredged out of the harbour. 

The excavation for the dock was in volcanic tufa in which 
were many springs, but none were of serious magnitude, although, 
taken altogether, great quantities of water had to be lifted by 6in. 
centrifugal pumps. The dock is 450ft. long, 82ft. wide between 
the copes, 62ft. width of entrance, and 23ft. depth on the sill at 
high-water spring tide. The floor and lower altars are faced 
with stone ashlar on a backing of concrete ; the upper altars are 
entirely concrete ; the inner and outer sills and return walls at 
the entrance are also faced with ashlar; the cope, steps, and 
timber slides are stone backed with concrete. While setting the 
concrete in the floors and lower altars numerous springs were 
conducted to a central drain through 3in. tile drains, and the 
central drain has a 4in. glazed pipe. Over these drains the con- 
crete was laid. In the floor of the dock, near the sill, a rudder 
well is provided 13ft. deep and 10ft. long; into this all the drains 
under the foundations are conducted, but the glazed tile drain 
terminates in about 18ft. of 4in. cast iron pipe, to which a sluice 
is attached. This stands on acorbel in the corner of the rudder 
well, and with a key the valve can be closed and the water 
under the foundation is thus shut in, being about 22ft. pressure 
of water on the floor. When this sluice is closed the concrete 
altars are found to sweat slightly, but without any definite leak, 
the stonework being perfectly watertight. The drainage of the 
dock is provided by a culvert which branches out into two main 
wells, and a 12in. iron pipe leads into a leakage well. The wells 
are about 36ft. below high water, and the water in the rock came 
into them with considerable force. The risk of placing concrete 
in such a position was overcome by scoring the rock and placing 
tile drain pipes in the channels thus formed. The springs were 


collected into a swamp or pit which was continually pumped 
until the concrete set, and finally, when everything was finished 
a small iron pipe was placed in the swamp, and concrete being 
filled in, the water still found its way through the pipe, which 
was easily plugged when the work was completed. The wells 
were lined with 2ft. of concrete and a facing of hard bricks, 
through which, in spite of the great pressure, no water can find 
its way. The ledge against which the caisson rests, as well 
as all the rubbing faces of the sluices to the culverts, are made of 
hard stone polished, and the sluices are closed by greenheart doors 
with brass screws for lifting them. There is a sluice on the 
main pumping culvert, and one on each branch, and a manhole 
is provided for access to these culverts. The filling culvert is 
also provided with a sluice of the same kind. The disc 
culverts from the pumps are provided with greenheart flaps and 
a sluice for closing them. Outside the caisson ledge there is a 

eck in the masonry suitable for fitting a temporary dam, and 
a groove is provided in the entrance of the filling culvert for the 
this abundance of sluices, flaps, and checks 
for temporary dams are costly, but they are well worth the cost, 
as they render every part accessible regardless of any emergency 
that may occur. One pump may be worked and the other 
removed, or both pumps may be repaired while the dock is full 
of water; and thus every contingency is provided for. The dis- 
charge and filling culverts are placed on the same side of the 
dock and close together, so that one man can look after all the 
sluices, and at the entrance there is a strong wharf built, to 
which the caisson may be moored, and any ship entering the 
dock may be handled orsecured. 

The dock is emptied by two 5ft. horizontal submerged centri- 
fugal pumps of Messrs. Easton and Anderson’s patent, driven 
directly from the engines by cog wheels and pinions. The 
leakage is drained by two plunger pumps placed in a well and 
worked by a small independent engine. The engine beds are 
blocks of concrete moulded in one piece with the floor, with long 
holding down bolts bedded in it, to which the bed-plates of the 
engines are bolted. The type of centrifugal pumps used in this 
dock combines many advantages over the common form of 
vertical discs. The fans are easily accessible, and may be 
removed at any time without disturbing the machinery; they do 
not require to be charged, and they can lift any reasonable 
weight without a supplemental lift, and require no foot valve or 
air pump to assist in starting them. There is no friction of the 
water through pipes, as it merely rises in the well when the fans 
are set spinning and discharges through its outlet culvert. 

The dock is closed by a floating ship caisson with pave, 
surfaces of greenheart. The caisson, when out of use, is moo! 
alongside its wharf or inside the dock. The keel blocks are of 
best Australian iron, back bolted to the floors of the dock ; but 
the upper pieces are dog-spiked to each other. It is remarkable 
that shortly before the dock was finished a heavy earthquake 
occurred which shook down masses of the cliff of the hill above 
the dock; but neither the concrete, the masonry, nor chimney 
were disturbed in the slightest degree. The dock was built from 
the designs of Mr. Charles Napier Bell, M. Inst. C.E., engineer 
to the Harbour Board, Messrs. Bell and Millar, M.M. Inst. C.E., 
of London, being the engineers for the caisson, machinery, and 
pumps, which were made in England. The contract was ably 
carried out by Messrs. Ware and Jones, who were previously 
contractors for the Auckland Graving Dock. The total cost was 
about £79,000, exclusive of the cost of cutting down the bluff 
from which the reclaimed land was formed. The dock is illus- 
trated on page 101. 


UNIVERSAL MACHINE TOOL. 


Tue old adage, “Jack of all trades, master of none,” is apt to 
suggest itself when a machine is put forward to perform all the 
operations of planing, slotting, boring, turning, milling or shaping, 
reper, | and cutting the threads of screws and teeth of wheels. It 
is not, however, claimed that the machine we illustrate an page 104 
will perform all these various operations so economically as can 
be done by tools specially designed for their respective purposes. 
What is advanced is that in a small shop and on board a steamer, 
where it would be impossible to erect machines adapted to every 
requirement, this universal machine tool will perform any 
mechanical work that can reasonably be required of it. It also 
possesses this additional advantage, that when once the work is 
faced on one side and securely clamped down on the table, it may 
be turned, bored, planed, drilled, &c., without its position being 
shifted, thus ensuring mathematical accuracy. 

The machine is shown by Figs. 1, 2, 3, and 4, page 104. 
Motion is communicated from a countershaft by a belt to the 
cone pulley at the back of the machine ; it is then turned into 
two separate channels, viz., to the tool-holder in the standard, 
and to the table for holing the work. The motion is transmitted 
to the former by the pinion A—Fig. 2—fast on the cone pulley 
shaft, the spur-wheel keyed on to the second shaft B, the spur 
pinion C, capable of being thrown in and out of gear, the 
mitre wheels D and E, and the spur-wheels F and G, the 
cotter of the latter sliding in the groove of the drill spindle, 
so as to permit the latter to rise and fall. The cone pulley 
shaft also carries the bevel wheel H, gearing with the 
pinion J, which through the bevel pinion K communicates 
motion to the crank disc L, placed between the two portions of 
the standard. This disc is provided with a radial groove 
for varying the throw, the connecting-rod M being made in two 
parts for the same purpose. The latter is jointed to the work 
carriage, to which it gives a reciprocating motion for planing. 
The carriage is also made to traverse longitudinally, in either 
direction, by means of the screw N, which may be worked by 
hand, or self-acted by the gear to be described further on. The 
upper part of the carriage is also capable of traversing, like the 
slide-rest of a lathe, in a direction at right-angles to the former, 
either automatically or by hand, by means of the screw O, Fig. 1. 
Furthermore, the table, provided with grooves for clamping the 
work, is capable of rotating in a horizontal plane by means of the 
worm-wheel and worm on the shaft P, Fig. 1. 

When planing, the two parts of the nut of the longitudinal 
screw N are separated, so as to be clear of it, by the cam shown 
at Figs. 6 and 7, worked by a box key; they are brought to- 
gether by the same means when it is required to traverse the 
carriage in a longitudinal direction. Motion is given to the screw 
N by a belt from the horizontal shaft Q—Fig. 1—which, in turn, 
derives its motion from the cone pulley shaft, by the intervention 
of the intermediate shaft R—Fig. 1—carried by a bracket on the 
side of the standard. This shaft Q also serves to communicate the 
automatic transverse androtary movementsto the table. It carries 
a mitre pinion, which, by a train of wheels shown, causes the 
screw O, and the shaft P, carrying the worm, to revolve. 
The screws N and O and the shaft P carry on their ends, 
besides the handles, screw brakes for clamping the loose pulley 
and spur pinions fast against the collars. The other end of the 
shaft P carries the dividing plate and index, enlarged views of 
which are given at Figs.3 and 4. The plate is fast on the 
fixed bearing of the shaft, and the latter may be clamped fast, 
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when occasion requires, by the set screw shown, so as to keep 
the table perfectly steady. The plate has a circular groove in 
which a couple of stops, S and T, Fig. 4, may be clamped. The 
former is set at zero, while the latter is moved so as to stop the 
index at the figure corresponding to the number of divisions 
which it may be required to give the work. The soeket of the 
index is alternately clamped to the end of the shaft by the 
screw collar, and loosed, so as to give the shaft part of a turn on 
its axis always in the same direction, and thus by means of the 
worm and worm-wheel work the table. 

An excentric on the shaft L serves, by means of a system of 
rods and levers, to self-act the vertical tool-box by actuating a 
lever, the pawl of which works the ratchet wheel, and thus 
slowly moves the worm above it, Fig. 1. 

For planing, the work carriage receives a rapid longitudinal 
reciprocating motion by means of the crank disc and connecting 
rod, the transverse feed being given after each stroke by the 
screw Q actuated by the ratchet wheel on shaft Q. All other 
motions are thrown out of gear. For turning and boring, the 
table of the work carriage is made to revolve by the worm and 
worm wheel. The tool is gradually fed down »y the rack, worm, 
and lever. For drilling, the table holding the work is fixed, a 
rapid rotary motion is given by the gear to the drill spindle, 
and the tool is fed down by the rack, worm, and lever. 
For slotting, the tool is held tightly in the tool-box. A rapid 
reciprocating motion is imparted to it by the crank disc and con- 
necting rod, and the feed, in either direction, is given by the two 
endless screws. For milling or shaping, the cutter is fixed on the 
drill spindle, and may be fed down or not, while the work, 
clamped down on the table, is capable of being moved about as 
required in a horizontal plane. For dividing, the table is hand 
worked by the index on the dividing plate, the tool employed 
being that mounted on the short horizontal shaft on the bracket 
attached to the standard. 

The machine was shown in action at the Frankfort Exhibition 
of last year, where it gained a silver medal. Among the various 
specimens of its performance, a plate with gradually deepening 
spiral slot and some wooden toothed wheels, beautifully cut, were 
especially worthy of attention. 


SALE OF PLANT AT THE AVONSIDE ENGINE 
WORKS. 

Ar the sale of the large collection of plant employed in the 
locomotive and other engine construction by the late Avonside 
Engine Company, which took place last month, Messrs. Fuller, 
Horsey, Sons, and Cassell being the auctioneers, many of the 
machine tools and other articles fetched what may be considered 
very high prices. For instance, on the first day’s sale, one of 
Horsfall’s bolt and nut forging machines, by Greenwood and 
Batley, fetched £194 5s., and a bolt forging machine by Craven 
Brothers £76. On the second day a De Bergue’s excentric 
punching and shearing machine to punch $ plates 26in. in the 
clear, and shear 10in. wide 18in. in the clear, sold for £76 ; a tubu- 
lar steam boiler, 6ft. diameter, 9ft. 6in. long, with 68 2Jin. tubes, 
thirteen 3in. tubes, and eight 4in. tubes, and main tube 2ft. 6in. 
diameter with all fittings, including Giffard’s ‘ass injector, sold 
for £95 ; and a 20 cwt. double standard steam hammer by the 
Avonside Company, with 15}in. cylinder and 3ft. stroke, 6ft. be- 
tween standards, fetched £175. A Rigby’s 124 cwt. single 
standard steam hammer by Glen and Ross, with 14in. cylinder 
and 2ft. 6in. stroke, fetched £110, and a 20 cwt. hammer of the 
same make, but with 18} cylinder, fetched £130. A 10-ton 
double-purchase forge crane, with wrought jib 16ft. radius, 
fetched £80, and a similar one the same price. On the third day 
a Whitworth radial drilling machine, 5ft. radius, and vertical 
range of 2ft.,and 2in. spindle, sold for £70. A set of plate- 
bending rolls, by Garnett and Moore, with 13in. top and 14in. 
bottom rolls 8ft. 5in. wide, fetched £70. On the third day a 
Garforth’s hydraulic rivetting machine, with 5ft. gap, and with a 
pair of powerful hydraulic pumps by Fielding and Platt, with 
1¥in. gun-metal plungers, 5in. stroke, and with cast iron accumu- 
lator, with 44in. ram and 4ft. lift, with all fittings, fetched 
£250. A radial drilling machine, by Whitworth and Co., 
with 2in. spindle, 4ft. 6in. maximum radius, 2ft. vertical 
range, £70; and a similar machine, with 5ft. maximum 
radius, but to drill 12in. deep instead of 10in., and with 
several drill clumps, £81. An overhead traveller to lift 
12 tons, with trussed timber girders 38ft. span, fetched 
£125. A self-acting plate-planing machine, to plane 16ft. long, 
and with all appliances, £95; and a 10in. self-acting slide and 
surfacing lathe, by Illingworth, with gap bed 12ft. long to admit 
3ft. Qin. diameter, sold for £47. A powerful surfacing and 
boring lathe with 45in. headstock, 7ft. face plate and cast iron 
table 6 by 3 by 2ft., £80; and a 30in. centre lathe with 5ft. 
face plate and 10ft. 4in. bed, £52; a Smith and Coventry’s 
screwing machine for Zin. to #in., 4ft. bed, and 38 dies, 
£34; and a Whitworth screwing machine for hin. to 2in., with 
136 dies, 25 taps, and 18 master taps, £56. On the fifth day a 
Tweddell’s portable hydraulic rivetter with wrought iron man 
2ft. 5in. high, fetched £142 10s.; and a Tweddell’s wrought iron 
crane by Fielding and Platt, with jib 30ft. radius, £29. A 
powerful radial drilling machine by Sharp, Stewart, and Co., 
with 3} spindle maximum radius, 5ft. and lft. 8in. vertical 
range, fetched £152, and another £160. A slotting machine by 
Craven Brothers, with Qin. stroke, and to admit 3ft. 6in. 
diameter, £78 ; and a powerful double-headed shaping machine by 
Sharp, Stewart, and Co., with 15in. stroke and 5ft. 6in. traverse 
and 15ft. 6in. bed, fetched £230. An overhead 12-ton traveller 
with 47ft. wood trussed girders, £156. A 10ft. standard rule by 
Whitworth and Co., in mahogany case, fetched £15 10s., and a 
9ft. by Whitham fetched £13 10s. On the sixth day a radial 
drilling , machine, with 2iin. spindle, 5ft. 6in. radius, £48 ; 
another £49. A self-acting radial drilling machine by Whitworth 
and Co., 2in. spindle, drill 12in, deep, 5ft. radius, £100. A four- 
headed slotting machine by Smith, Beacock, and Tannett, for 
locomotive frames, fetched £395; and a powerful planing ma- 
chine by the same makers, to plane 5ft. by 5ft. 10in. long, 
fetched £255. A powerful self-acting slide and surfacing lathe, 
25in. centres, 32ft. Gin. bed, 2ft. 9in. wide, admitting 23ft. 6in. 
between centres, fetched £400; and a double-geared 26in. 
fast headstock, packed to 29in. centre to go on bed of 
above lathe, £185. A powerful 27in. centre Whitworth 
screw-cutting and slide surfacing lathe, with 22ft. bed, 
2ft. 8in. wide, fetched £325. A large self-acting shaping 
machine, by Whitworth, with 24in. stroke, 7ft. traverse on 
9ft. 8in. bed, fetched £250; and a double-headed machine of 
similar design fetched £400. A slotting machine by Whitworth, 
with 30in. stroke, with quick return motion, to take in 6ft. 
diameter on 3ft. 6in. table, £104; and a keyway slotting 
machine by Sharp, Stewart, and Co., with two heads with 3in. 
spindles, and to admit lft. 6in. diameter, and heads traverse 
3ft. 6in. on bed 12ft. long, £180. On the seventh day a Whitworth 
wheel-turning lathe, with 8ft. 6in. surface plates and to admit 
ilft. 6in. long, and wheels 8ft. diameter, on a 22ft. bed, fetched 
£405 ; while a self-acting planing machine by Collier and Co., to 
plane 11ft. by 10ft. by 18ft., with table 19ft, 4in, by 9ft. Sin, 
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wide, in two parts, on bed 25ft. 6in. long, and 43in. leading 
screws, tables to be worked separately or together, fetched £730. 
A similar smaller machine to plane 7ft. 6in. high, 9ft. wide, 
and 12ft. 6in. long, fetched £305 ; another to plane 5ft. by 5ft. 
by 14ft., £155. A ft. radial drilling machine, by Whitworth, 
same dimensions as before, fetched £112, and another £122. A 
12-ton 47ft. span overhead traveller, by Wren and Hopkinson, 
fetched £255. A planing machine by Smith, Beacock, and 
Tannett, to plane 3ft. by 2ft. 6in. by 6ft., with two tool holders, 
fetched £147 10s. Similar prices were realised during the 
remainder of the sale, which lasted fourteen days. The last part 
of the sale was in the pattern shop, where a 24in, band saw by 
Barrett, Exall, and Andrewes, of Reading, and thus made at least 
eighteen years ago, fetched £34. A 42in. band saw, with 5ft. by 
3ft. 5in. canting table, by the Reading Ironworks Co., successors 
to the above firm, fetched £36. 

There were altogether 2290 lots, and the prices we have 
mentioned show that the sale was well conducted and well 
attended. They also show that trade must be good generally. 


MATTER AND MAGNETO-ELECTRIC ACTION.* 
By W. Spottiswoopr, LL.D., Pres. R.S. M.R.I. 


THE late Professor Clerk Maxwell, in his work on “ Electricity 
and Magnetism "—vol. ii. p. 146—lays down as a principle that 
“the mechanical force which urges a conductor carrying a current 
across the lines of magnetic force, acts, not on the electric current, 
but on the conductor which carries it. If the conductor be a 
rotating disc or a fluid it will move in obedience to this force, and 
this motion may or may not be accompanied with a change of 
position of the electric current which it carries. But if the current 
itself be free to choose any path through a fixed solid conductor or 
a network of wires, then, when a constant magnetic force is made 
to act on the system, the path of the current through the con- 
ductors is not permanently altered, but after certain transient 
phenomena, called induction currents, have subsided, the dis- 
tribution of the current will be found to be the same as if no 
magnetic force were in action. The only force which acts on 
electric currents is electromotive force, which must be distin- 
guished from the mechanical force which is the subject of this 
chapter.” 

In the investigation on electric discharges, on which Mr. 
Moulton and myseif have been long engaged, we have met with 
tome phenomena of which the principle above enunciated affords 
she best, if not the only, explanation. But whether they be 
regarded as facts arising out of that investigation, or as experi- 
mental illustrations of a principal laid down by so great a master 
of the subject as Professor Clerk Maxwell, I have ventured to 
hope that they may possess sufficient interest to form the subject 
of my present discourse. The experiments to which I refer, and 
of which I now propose to offer a summary, depend largely upon a 
special method of exciting an induction coil. This methed was 
described in two papers, published in the ‘* Philosophical 
Magazine "—November, 1879—and in the ‘‘ Proceedings of the 
Royal Society,”—vol. xxx. p. 173—respectively ; but as its use 
appears to be still mainly confined to my own laboratory, and to 
that of the Royal Institution, I will, with your permission, 
devote a short time to a description of it, and to an exhibition of 
its general effects. The method consists in connecting the primary 
circuit directly with a dynamo or magneto-machine giving alternate 
currents. In the present case, I use one of M. de Meriten’s 
excellent machines driven by an Otto gas engine. Thespeed of the 
de Meriten’s machine, so driven, is about 1100 revolutions per 
minute. In this arrangement the currents in the secondary are of 
course alternately in one direction and in the other, and equal in 
strength; so that the discharge appears to the eye, during the 
worhing of the machine, to be the same at both terminals. The 
currents in the primary are also alternately in one direction and 
in the other, and consequently, at each alternation, their value 
passes through zero. But they differ from those delivered in the 
primary coil with a direct current and contract breaker in an 
important icular, namely, that while the latter, at breaking, 
fall suddenly from their full strength to zero, and then recommence 
with equal suddenness, the former undergo a gradual although 
very rapid change from a maximum in one direction through 
zero to a maximum in the opposite direction. The ordinary 
currents with a contract breaker would be 
represented by a figure of this kind, while 
those from the alternate machine approxi- 
mately by a curve of the following form. 

The rise and fall of the latter are, how- 

ever, sufficiently rapid to induce currents 

of high tension and of great quantity in 

the secondary. From these considerations 

it follows, First, that as the machine effects its own variations 
in the primary current, no contact breaker is necessary ; secondly, 
that as there is no sudden rupture of current, there is no tendency 
in the extra current to produce a spark or any of the inconveniences 
due to an abrupt opening of the circuit, and consequently that 
the condenser may be dispensed with ; thirdly, that the variations 
in the primary, and consequently the strength and period of 
delivery of the secondary currents, are perfectly regular ; fourtbly, 
that the strength of the currents in the secondary is very great. 
With a 26in. coil by Apps I have obtained a spark about 7in. in 
length, of the thickness of an ordinary cedar pencil. But for a 
spark of thickness comparable at least to this, and of 2in. in 
length, an ordinary 4in. coil is sufficient. Owing to the double 
current, the appearance of the discharge is that of a bright point 
at each terminal, and a tongue of the yellow flame, such as is 
usually seen with thick sparks from a large coil, issuing from each. 
This torrent of flame—which, owing to the rapidity with which 
the currents are delivered by the machine, is apparently con- 
tinuous—may be maintained for any length of time. The sparks 
resemble those given by my great coil—exhibited in this theatre on 
Friday, April 13th, 1877, and described in the ‘“‘ Philosophical 
Magazine,” 1877, vol. iii. p. 30—with large battery power and with 
a mercury break ; but with that instrument it is doubtful whether 
such thick sparks could be produced at short intervals, or in a 
rapid shower, as in this case. In order to contrast the effects of 
the two methods, I will excite the coil, first with a battery, and 
secondly with the alternating machine. You will notice that with 
the battery we can obtain either long, bright, and thin sparks, or 
short and comparatively thick discharges; but, unless the latter 
are made very short, they occur only at comparatively long and even 
perceptible intervals of time. On the other hand, with the 
alternate machine, although the method does not lend itself so 
readily to the production of long and bright sparks, we can pro- 
duce a perfect torrent of discharges more rapid and more 
voluminous than ly any other means yet devised. Long bright 
sparks can, however, be obtained by interrupting the flow of the 
currents from the machine, and by allowing only single currents 
to pass at comparatively long intervals. It may be interesting to 
know that the number of currents given out by the machine, and 
consequently the number of discharges issuing from the coil, is no 
less than 35,200, that is 17,600 in each direction per minute. The 
number may be determined by the pitch of the note which always 
accompanies the action of an alternate machine. 

A comparison of the two methods may also be made when a 
Leyden jar is used as a secondary condenser. This application of 
the jar is well known as a valuable aid in spectroscopic research ; 
and the employment of the alternating machine so materially 
heightens the effects that, judging from some experiments made in 
the presence of Mr. Lockyer, and from others of a different 
character in the presence of Professor Dewar, I am led to hope 
from it a further extension of our knowledge in this direction. In 
order that you may form, at all events, some rough idea of the 
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nature of such discharges, I venture, at the risk of causing some 
tempo inconvenience from the noise, to project the spectrum of 
this spark. I will detain you with only one more instance of 
comparison. The ordinary effect of an induction coil in illuminat- 
ing vacuum tubes is well known. The result is usually rather 
unsteady. Several instruments have been devised to obviate this 
inconvenience, ¢.g. the rapid breakers described in the ‘‘ Proceed- 
ings” of the Royal Society—vol. xxiii. p. 455, and vol, xxv, 
p. 47—or the break called the “‘ Trembleur ” of Marcel Deprez—see 
Comptes Rendus, 1881, I. Semestre, p. 1283. The use of the 
alternating machine, however, not only gives all the regularity in 
riod, and uniformity in current, eng at in these instruments, 
ut also at the same time supplies currents of great strength. The 
result is a discharge of great brilliancy and steadiness, and it is 
perhaps not too much to say that the effects are comparable to those 
obtained with Mr. De La Rhue's great chloride of silver battery. 
The con tion of the discharge produced in this way can also be 
controlled by a suitable shunt applied to the palin: in circuit ; 
for example, one formed by a column of glycerine and water, or 
the one consisting of a film of plumbago spread upon a slab of 
slate, constructed by my assistant Mr. P, Ward, and here exhibited, 
One test of the strength of current passing through a tube is the 
amount of surface of negative terminal which it will illuminate 
with a bright glow. I here have a tube with termimals in the form 
of rings, each of which would be regarded of ample size for currents 
obtained in the ordinary way. These are now all connec’ 
together so as to form one grand negative terminal ; and it will be 
found that with the currents from the alternate machine the whole 
system is readily illuminated at once. It should perhaps be here 
remarked that, while the strength of the secondary currents passing 
through the tube is partly due directly to the strength of the 
primary currents from the machine, it is probably also in part due 
to the rapidity with which the secondary currents follow one 
another. Owing to the latter cir t the col of 
maintains a warmer and more conductive condition than would 
prevail if the interval between the discharge was longer ; and in 
ce of this a larger portion of the discharges can make its 
way through than would otherwise be the case. Before leaving 
the instrumental part of my discourse, I desire to bring under your 
notice a modification of the machine which we have thus far u 
for producing, by the intervention of the induction coil, currents of 
high tension. This consists of a machine of the same general con- 
struction as the other, but having the armatures wound with a 
much greater number of convolutions of much finer wire. The 
result is a machine giving off currents of sufficient tension to effect, 
by direct action, discharges through vacuum tubes, and even in air. 
The currents are of course alternate; but by diminishing the size 
of one of the terminals to a mere point, as well as by other methods 
described elsewhere, it is possible to shut off the currents in one 
direction, leaving only those in the other direction to discharge 
themselves through the tube. I hope on some future occasion to 
give a fuller account of this remarkable machine, which has only 
quite recently been completed. 

Returning to the discharge in air, it will be noticed that when the 
terminals are set horizontally the torrent of thick discharges 
assumes the appearance of a flame, which takes the form of an 
inverted V. This is the result of convection currents due to the 
heat given off by the discharges themselves. The discharges are by 
their nature as it were fixed at each end, but within the limits of 
discharging distance free to move about and to extend themselves 
in space, especially in their central part. Further, it may be 
observed that the length of the spark which can be maintained is 
greater than that over which it will leapin the firstinstance. The 
explanation of this is to be sought in the fact that when the sparks 
follow very rapidly in succession, the whole path of each discharge 
remains so far in a heated state as to assist the passage of the next; 
and, further, that in the middle part of the discharge or apex of 
A, where the heat is greatest, the heat prevails to such an extent 
as to render a portion of the path highly conductive. This may 
be illustrated by holding a gas jet near the path of the discharge. 
The flames will then leap to the two ends of the jet, which 
will perform the part of a conductor; and the real length 
of the discharge will be that traversed from terminal to 
terminal, minus the length of the intervening flame. The per- 
manently heated part of the flame will act in the same manner in 
extending the effective length of the discharge. 

The discharge which we are now examining is not homogeneous 
throughout, but consists of more than one layer. The flame, 
which, from the fact of its forming the outer sheath of the 
discharge, is the most prominent feature, consists mainly of heated 
but solid particles emanating from the terminals. That this is the 
case may be inferred in a general way from the colours which the 
flame assumes when different substances are placed upon the 
terminals; for example, lithium or sodium. The spectrum of the 
flame appears to be always continuous. A convenient substance to 
affix to the terminals is boron glass, on account of the brilliancy to 
which it gives rise in the discharge; this will enable us to project 
the phenomenon. Within this sheath of flame, the discharge 
consists of the pink light characteristic of air, and in the centre of 
all the true bright spark. There is reason to think that, under 
certain circumstances, there are more layers to be seen; but the 
above division is sufficient for our present purpose. In this some- 
what complicated structure, the pink light corresponds to the arc, 
and the flame to a similar accompaniment which is seen playing 
about the upper carbon in electric ps when a current of great 
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From this account of the methods here employed I now turn to 
the main question. In the investigation, to which allusion was 
made at the beginning of this lecture, it occurred to us that an 
examination of the effects of a magnetic field on discharges of this 
character through air or other gases at atmospheric pressure, and a 
comparison with those obtained at lower pressures, might throw 
some fresh light on the nature of electrical discharges in general. 
It is these phenomena to which I now propose to ask your attention. 

When the discharge, originally in the form of a vertical spindle, 
is submitted to the action of a magnet whose poles are horizontal, 
it spreads out into two nearly semicircular discs, one due to the 
discharges in one direction, and the other to those in the opposite 
direction. As the magnetism is strengthened, the flame retreats 
towards the edge of the discs, and ultimately disappears. e 
disc then consists mainly of the pink discharge ; but with a still 
stronger magnetic field, it is traversed at intervals by bright 
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semicircular sparks at various distances from the centre. In every 
case, bright Spon pass directly between the terminals at the 
opening of each separate discharge. 

In order further to disentangle the parts of this phenomenon, 
recourse was had in the original experiments to a revolving mirror. 
The light in the discs is insufficient to allow of a projection of the 
effects, but the accompanying diagrams represent the appearances 
seenin the mirror, Fig. 1 shows the arrangement of the terminals 
and the magnetic poles ; Fig. 2 the appearance of the discharges in 
a plane at right angles to that of Fig. 1; Fig. 3 thefappearance of 
three successive Ey Ey the same direction—with a weak 
magnetic field and a slowly revolving mirror; Fig. 4 the same, 
with a slightly more rapid rate of revolution; Fig. 5 a single 
discharge, with a stronger field and greater speed of mirror ; Fig. 6 
a single discharge in a strong field, with a still greater speed of 
mirror, It should be mentioned that in all these figures the 
images to the left are to be regarded as anterior to those on the 
right, and that they represent various phases of the left-hand 
discharge in Fig. 2. 

If, however, we observe the right-hand discharges with a mirror 
revolving in the same direction as before, it is clear that the actual 
curvature of the discharge will be turned in the opposite direction— 
with reference to the motion of the mirror—to that in the case of 
the left-hand discharges. The consequence will be that the 
appearance in the mirror, when the rate of revolution is not too 
great, will be something like Fig. 7, instead of Fig. 6. As the 
= of the mirror is increased, the convexity will diminish, and 
ultimately be replaced by a concavity of the same kind, although 
not so marked as that in the case of the left-hand discharges. 


These diagrams show that each coil discharge commences with a 
bright spark passing directly between the terminals; that this 
spark is in general followed by the pink light or arc discharge, 
which passes first in the immediate neighbourhood of the initial 
spark, and gradually extends like an elastic string in semicircular 
loops outwards; and that the flame proper is a phenomenon 
attendant on the close of the entire discharge. It should be added 
that observations with a mirror revolving on a horizontal axis, and 
with a horizontal slit in front of the discharge, show that the disc 
is not simultaneously illuminated throughout, but that it is a locus 
of a curvilinear discharge which moves outwards and expands in its 
dimensions from the centre. 


The mechanism of the discharge would therefore seem to be as 
follows : In the first place, as soon as the tension is sufficient, the 
electricity from the terminals breaks through the intervening air, 
but with such rapidity that the fracture is like that of glass or 
other rigid substance. This opens a path, along which, if there 
remains sufficient electricity of sufficient tension, the discharge will 
continue to flow. During such continuance the gas becomes 
heated, and behaves like a conductor carrying a current ; and upon 
this the magnet can act according to known laws. As long as the 
electricity continues to flow, the heat will at each moment 
determine the easiest although not the shortest path for its 
subsequent poe. In this way the gas, which acts at one 
moment as the conductor of the discharge, and at the next as the 
path for it, will be carried further and further out until the supply 
of the electricity from the coil fails, and the whole discharge 
ceases. We are, in fact, led by these experiments to the conclusion 
that it isthe gas in the act of carrying the current, and not the 
current moving freely in the gaseous space, upon which the magnet 
acts. 

This explanation of the magnetic displacement of a discharge 
receives strong support from the phenomena represented in Figs. 
5,6,and7. The successive bright lines there shown must be due 
to successive falls and revivals of tension within a single coil 
discharge. The existence of such alternations in coil discharges of 
large quantity is otherwise known, When the fall in temperature 
is such that the conductivity of the gas is insufficient to maintain 
the arc, the discharge can make its way through the air only by a 
fresh rent of the same kind as the first fracture. But how can 
this be reconciled with the fact that the tension can never reach its 
original degree, and must, on the whole, be gradually falling, and 
that, in addition, the paths represented by these various sparks 
are successively longer and longer? The answer to this question is 
to be found plainly written in the phenomena themselves. Any 
irregularity in one of these bright lines is always found to be 
accurately repeated in all of the same series. Now, it is scarcely 
to be conceived that, at successive instants of time and in different 
rtions of space, irregularities in the discharge itself, and in the 
istribution of the gas, so precisely the same, would constantly and 
for certain recur; and we are therefore driven to the conclusion 
that it is the same portion of gas which at first occupied the centre 
of the field, with its same yet unhealed rent, which is moved 
outward under the action of the magnet. If this be so, we have in 
this repetition of minute details nothing more than what would 
necessarily follow from successive reopenings of the weak parts of 
the gas, which would be surely found out by the electricity in its 
struggle to pass, 

The view here taken of the material character of the luminous 
discharge is further borne out by the fact that the spindle of light 
is capable of being diverted by a blast of air. When the blast is 
gentle, the bmw becomes curvilinear, approximately semi- 
circular, and the yellow flame may be seen playing about the outer 
edge, in the same way as in a weak magnetic field. When the 
blast is stronger, the sheet of light becomes irregular in form, and 
it is traversed by a series of bright lines, all of which follow, even 
in their minute details, the configuration of the shect. The 
analogy between this and the phenomena produced in a strong 
magnetic field needs no further remark. If the strength of the 
blast be still further increased, the flame and the sheet of light 
both disappear, and nothing remains but bright sparks passing 
directly, and undisturbed, between the terminals, In this case the 
air is both displaced and cooled so rapidly by the blast, that it no 


longer offers a practicable conductive path for the remainder of the 
electricity, coming from the coil, to follow. Of this a succession of 
disruptive sparks is a necessary consequence. ‘ 

The effect thus produced by a very strong blast is in fact similar 


shire side of the river, and here, after a conversation with the resi- 
dent engineer, I was shown the extensive machinery, which com- 
prises pumps of great power, a ventilating engine, brick machines, 
air compressors, and an electric light generator. Numerous 


to that observed when a jar is used as a 'y In 
this case the electricity, instead of flowing gradually from the coil, 
passes in one or more instantaneous discharges with finite intervals 
of time between them. Lach of these has to break its way through 
the air; and, that done, it ceases. Hence, neither a magnet nor a 
blast of air will have any effect in diverting such a discharge. As 
a last stage of the phenomena it may be mentioned that, if the 
interval between the terminals be near the limit of striking distance, 
either a blast of air or the setting up of a magnetic field will alike 
extinguish the discharge. Our experiments have been thus far 
carried on in air at atmospheric pressure; but there is nothing in 
this pressure which is essential to them or to the conclusions to 
which we have been led. We may therefore repeat them in air, or 
= other gaseous medium, at any pressure we please. This con- 
sideration leads us into the region—so fertile in an experimental 
point of view—of discharges in vacuum tubes. Commencing with 
a tube of moderate diameter and of very slight exhaustion, 
we at once recognise our former phenomena slightly changed. 
Proceeding to another tube, of larger diameter and of moderate 
exhaustion, and placing it axially or equatorially in a magnetic 
field, we see not only that the discharge—or rather the conductor 
carrying it—is displaced, but also that the “yw part is spread 
out into a sheet of ribbon, showing that the discharge is affected 
ween exactly in the same way as was found in the open air. 

hen the exhaustion is carried Sesthes, the phenomena become 
rather more complicated, At an early stage there is a distinct 
separation between the ‘negative glow” and the rest of the 
luminous column ; and at a more advanced stage the column itself 
is broken into separate luminosities or strie. When this is the 
case, it is usually said that the negative glow follows the lines of 
magnetic force, while the luminous column distributes itself 
according to Ampére’s law. It will, however, be found that when 
completely analysed the action of the magnet upon the striz, 
taken individually, is the same as that upon the negative glow, due 
allowance being made for the differences in local circumstances 
subsisting between the one and the other. We have elsewhere 
shown that the negative glow is in reality as truly a stria as any 
other individual member of the luminous column; but with this 
difference, that it is anchored to, and dependent for its form on, a 
rigid metallic terminal, whereas each of the others is dependent on 
the variable form and position of the stria immediately next in 
order, reckoning from the negative end of the tube. The action of 
a magnet in throwing the negative glow into a sheet of light, which 
is the locus of the lines of force passing through the terminal, and 
which consequently varies with the position of the tube in the field, 
is a phenomenon so well known that we need repeat only a single 
experiment by way of reminder. Although it is not altogether so 
easy to show that the other striz are directly affected by a mag- 
netic field in the same way as is the anchored stria, we may 
still satisfy ourselves that it is the fact, from the considera- 
tion that when the strie are well developed and the mag- 
netic field is strong, it is quite possible to form a magnetic 
arch at any part of the column. S this experiment it will be 
noticed that for the formation of the arch in mid-column it is 
necessary that both poles of the magnet should act upon one and 
the same stria. This, in fact, means that the pole nearest the 
negative end anchors the stria, and thereby brings it into condi- 
tions similar to those of the negative glow. When this is effected 
the two exhibit similar modifications in the magnetic field. In 
support of this view we may adduce another and quite independent 
method of anchoring a stria, and of thereby producing a magnetic 
arch elsewhere than at the negative terminal. It was noticed by 
Goldstein and others that if the negative terminal of a tube be 
enveloped by an insulating surface of any form pierced with a 
number of holes, or if a diaphragm similarly pierced be placed 
anywhere in the tube, that the pierced surface will act as a negative 
terminal. He also found that the finer and closer the holes, the 
more complete the resemblance to the action of a negative terminal. 
But even when the substance is metallic, and when the holes are 
neither very small nor very numerous, a perforated diaphragm will 
so far act like a negative terminal as to serve as a point of depar- 
ture of astria. There is, however, this difference, that the blank 
space immediately adjoining the diaphragm, as it is usually called, 
is not generally so large as that at the true terminal; and the 
strie thus artificially formed always lie close up to the holes. The 
diaphragm, in fact, anchors the stria, and renders it susceptible 
of the same magnetic effect as was shown in the cases studied 
before. The action of a diaphragm in a magnet field gives rise to 
many other interesting and remarkable results, some of which 
would further illustrate the views now submitted for your considera- 
tion. But these must be reserved for another occasion. 

In the foregoing experiments, and in the remarks which have 
accompanied them, I have endeavoured to illustrate, by reference 
to gaseous media, the principle enunciated at the outset, that in 
the displacement of the discharge in a magnetic field, the sub- 
ject of the magnetic action is the material substance or medium 
which conveys the discharge. I have shown also that, even when 
the discharge takes place in media so attenuated as to produce the 
phenomena of stri«, the same principle applies not only to the 
discharge as a whole, but also to each component stria or unit; 
and, lastly, that the apparent diversity of effect on the various 
stris is due to local circumstances, and not to any fundamental 
difference between the “‘ negative glow” and the members of the 
“positive column.” Seeing now that the magnetic displacement 
of the luminous discharge means displacement of the matter in a 
luminous condition, and that a crowding of such luminous matter 
involves an increase of luminosity, may we not infer with a high 
degree of probability that the strie are themselves aggregations of 
matter, and that the dark spaces between them are comparatively 
vacuous ? 

It is true that such a view of the case would seem to imply that, 
in gaseous media, the better the vacuum the more easily can the 
electricity pass ; and that this might at first sight appear to be at 
variance with the known fact that the resistance of a tube decreases 
with the pressure until a minimum, determinate for each kind of 
gas, and then increases. But it has been suggested by Edlund 
—‘* Annales de Chemie et de Physique,” 1881, tom. iii. p. 199— 
that the resistance of a tube may really consist of two parts—first, 
that due to the passage of the electricity through the gas itself ; 
and, secondly, that due toits passage from the terminals to the gas ; 
and also that the former decreases, while the latter increases, as 
the pressure is lowered. On this supposition the observed 
phe may be explained without assigning any limit to the 
facility with which electricity may traverse the most vacuous space. 
We may even carry the suggestion of a resistance of the second 
kind a little further, and suppose that there is a resistance due to 
the passage of electricity from a medium of one density to that of 
another, or from layer to layer of different degrees of pressure. 
And from this point of view we may regard the strive as expressions 
of resistance due to the varying pressure in different parts of the 
tube. Into the question, whence this variation of pressure, I am 
not at present prepared to enter; it must suffice for this evening 
to have shown that the conclusions which we have drawn from our 
experiments are not in disaccordance with other known phenomena 
of the electrical discharge. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


THE SEVERN TUNNEL. 
Srr,—Having been favoured with a permission to view the works 
of the Severn tunnel, I send you a few particulars of my visit of 
last week, The engineer’s offices are situated on the Monmouth- 


ges have been built for the workmen, a school for their chil- 
dren, and an infirmary in case of sickness or accident. I next 
descended the shaft, which is about 200ft. deep, and walked a 
quarter of a mile along an old heading before coming into the main 
tunnel. A few minutes more and I was at the lowest point of the 
works, situated under the Shoots, a depression in the bed of the 
river, This channel is half a mile wide, and about 60ft. deeper 
than the rest of the estuary. Although at this point there is only 
40ft. of rock above the crown of the arch, the amount of water 
coming through is almost nil, and it is a remarkable fact that land 
springs on the Monmouthshire side have caused far more trouble 
io any infiltration from the river into the heading beneath. The 
section under the Shoots was the only of the work where any 
great difficulty was felt to exist. As this section is now complete, 
all doubts as to the practicability of the tunnel have been set at 
rest. Continuing my exploration, I passed a drill at work, and 
went through a heading a mile long, at the end of which was a 
descent of 20ft. into the full-sized excavation. Beyond a splendid 
sight suddenly presented itself—half a mile of the tunnel finished 
and brilliantly illuminated with the electric light ; the long perspec- 
tive of the arch and line of lights, extending farther than the 
eye could reach, had a very fine appearance. This lighting con- 
tinued to the shaft on the Gloucestershire bank of the river, where 
I reached the surface, having passed completely under the estuary. 
The following details may be of interest:—The Severn tunnel 
Railway commences by a junction with the Bristol and New Pas- 
sage line at a distanceof 24 miles back from the river. It descends 
with a gradient of 1 in 100 until under the Shoots, where the tunnel 
is level for a length of 10 chains. A long gradient of 1 in 90 
brings the line above ground, and extends almost to the junction 
with the South Wales Railway near Portskewet. The tunnel will 
be 44 miles long, 2} miles being under the tidal river. Six shafts 
will be used in its construction, two on the Gloucester side, and 
four on the Monmouth side. All the drainage of the tunnel and 
its approaches will be led by a return culvert from the lowest point 
to the Sudbrook shaft on the river bank, where permanent pump- 
ing machinery is already erected. The Severn tunnel will shorten 
the journey between London and South Wales by nearly an hour, 
and no doubt will assist in the development of the magnificent 
harbour of Milford Haven. C. G. ETHELSTON. 
London, August 7th. 


SEWAGE AND AIR. 


Sir,—In “ A. F.’s” interesting letter on the sewage question, in 
your impression of the 4th inst., reference is made to the closets 
“* introduced by the late Rev. Mr. Mould” and a certain amount 
of credit given to him for his invention. My object in writing 
this is to show that whatever credit is due to the inventor of the 
dry sewage system should be given to my esteemed friend and 
client, the late Dr. J. H. Lloyd, of Llangefin, North Wales. Dr. 
Lloyd’s first public papers on the system of dry sewage were read 
by him before the British Association in Dublin in 1857, and pub- 
lished in extenso by you, Sir, in THE ENGINEER of February 26th 
and March 5th and 12th, 1858, accompanied on the latter date by a 
leading article favourably commenting on the plan, the said 
article, by the way, being referred to by Dr. Lloyd in his 
pamphlets as ‘“‘the first public recognition of my dry system of 
sewage.” Now Mr. Moule’s specification was not published until 
1863, nearly six years after the date of Dr. Lloyd’s patent and of 
his paper read before the British Association. Dr. Lloyd was 
waded the first to advocate the system of separating the 
urine from the feces, and the only difference between the Rev. Mr. 
Moule and Dr. Lloyd was the filtering medium employed, Dr. 
Lloyd using the freshly burned ashes from the fire-grate, accom- 
panied occasionally by the admixture of a little fresh lime, while 
Mr. Moule employed earth for the same purpose. Dr. Lloyd 
always complained that Mr. Moule was a deliberate imitator and 
appropriator of the original principle of his plans for purifying 
towns’ sewage by dryness, and as constantly maintained that he 
had altered them for the worse by substituting earth for ashes and 
lime, alleging that the former simply buried the sewage, without 
thoroughly deodorising it. The truth of this is borne out by your 
correspondent “ A. F.,” who says he has had to employ sand in lieu 
ofearth. Had he tried the original plan of all, Dr. Lloyd’s, and 
used the screened ashes from his fire-grates, with the addition of a 
little lime, he would not have had to complain of offensive exhala- 
tions, and would, moreover, have had the manure in a drier and 
more fossilised form. Dr. Lloyd relates how, in one case, for the 
sake of experiment, he turned out the contents of some pails, 
consisting of both feces and urine treated with ashes and lime, 
loose on the boards of a garret, and left them there for two or 
three years, and that there was no emanation from the mass what- 
ever—that, in fact, the persons in the house were not even sensible 
of its presence by any smell or odour, and most were not even 
aware of its existence. I showed in 1877, at the Sanitary Exhibi- 
tion here, some closets on Dr. Lloyd’s plan, with the pails full of 
excreta, just as they had been taken from use. In spite of the 
tumbling and knocking about they would get on the journey from 
Anglesey hither, there was no offensive smell from them ; and one 
or two of the pans are here yet, still full as sent, and I will under- 
take to say that not one person out of every hundred that has 
passed them for the last five years even now knows what they 
contain. 

I have written this in justice to the memory of Dr. Lloyd, who 
spent much time and money in expounding his views for the benefit 
of his fellow-creatures, for he certainly never made any profit 
from them, or expected to do so. In fact, he himself relates 
how Sir R. J. Griffith, C.E., then chairman of the Board of 
Works, Ireland, persuaded him to patent his plans, or other 
parties would appropriate them, when he bimself had only intended 
to publish them as a scientific oe a How this was attempted 
after all by Mr. Moule and other followers of his is now matter of 
history. 

I icon at all agree with “‘F. A.” that the cost of collection 
and removal of deposits on the dry system will prove an insur- 
mountable difficulty. A modification of Dr. Lloyd's plan is now 
being extensively used in a town in Yorkshire, and is giving great 
satisfaction. The sanitary inspector speaks highly of its advan- 
tages, and says there is a clear saving of 35 to 40 per cent. in the 
cost of emptying these pails over the ash-pit and closet systems. 
The matter to be removed being also dry and inodorous, may be 
taken away at any time of the day, and so save the men night 
work. I feel convinced that this or some similar system of dry 
sewage arrangement will eventually be generally adopted, and 
that the days of water flushing are doomed. 

G. Septimus HUGHEs. 

40, Lingard-street, Manchester, August Sth. 


BREWING IN ENGLAND. 


Srr,—The vague general statements contained in Messrs. Cor- 
coran, Witt, and Co.’s letter published by you last week do not 


“prove anything. 


If we claim more than we are entitled to let it be disproved. We 
know they—Messrs. Corcoran, Witt, and Co.—are familiar with a 
correspondence in the Brewers’ Journal upon the subject of the 
first users of two-floored malt kilns in Britain. They state now 
that they made double kilns long previously to ourselves, thereby 
implying that the said kilns were used for malt. This inference is 
a flat contradiction to a statement made by Mr. Witt in our office 
in April last. Until we have undoubted evidence of malt having 
been successfully dried upon a two-floor kiln in this country previ- 
ously to that used by Mr. Tasker, manager for Messrs. Tamplin and 
Son, Brighton, we shall continue to assert that we were the first to 
do it practically. H. StopEs AND Co, 

London, August 9th, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., “4 

LEIPSIC.—A. Twiermeyver, Bookseller. 

NEW YORK.—Tae Wititmer and Rogers News Company, 
$1, Beckman-street. 


TO OORRESPONDENTS. 


*,? In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cate, So Cees by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing ions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

W. M. P.—Jn most colonies the patent can only be legally obtained by the 
original inventor or his agent. Consult “ The Patentee’s Manual,” by 
Johnson, and published by Longmans. 

G. B. L. (Plaistow).— We can only suggest that the sensitised paper you 
employed was not accurately prepared. description of the process 
given in THE ENGINEER, 19th April, 1878. You may obtain paper already 

r Vaterlow and Sons, and others. 

AN AMERICAN SupscripeR.—Many attempts have been made both in this 
country and the United States to make a disulphide of carbon engine, but 
without success. The cost of the material, the impossibility of pr ting 
leakage, the foul smell, and the great danger, have defeated inventors, up 
to the present at all events. 

W. G.—One pound of furnace coke will evaporate in a good boiler 9°5 lb. of 
water from 212 deg., while 11b. of gas coke may evaporate under the same 
conditions from 6 1b. to 8lb. London gas coke will not do much more than 
the lower figure, but from some of the country gasworks the coke will 
evaporate 8 1b. from 212 deg. 

A Reaper.—There is no way of becoming a civil engineer without the 
expenditure of time in the practical acquisition of information in the 
branches intended to be followed. By careful study of the best works on the 
subjects you would wish to take up, these being such as would utilise your 
present practical experience, and by keeping your eyes open generally, you 
might prepare yourself to embrace any opportunity which might present 
utself in a mechanical branch of civil engineering. 


PIN-MAKING MACHINERY. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your readers kindly inform me who are the makers of 
machinery for the manufacture of pins? 
London, August 8rd. 


RICE MACHINERY. 
(To the Editor of The Bngineer.) 
Sin,—Would any of your readers kindly inform me through Tae Enat- 
NEER who are the makers of small rice machinery for a Se 
Manchester, August 5th. 


FOUNDRY CUPOLAS AND LADLES. 
(To the Editor of The Engineer.) 

Sir,—Can om your readers give us the names and addresses of 
makers of cupolas to melt from 1 to 6 tons metal per hour on the most 
economical principle ; also makers of foundry ladles ? 

, August 7th. J. E. axp Co, 


SUBSCRIPTIONS. 


IU it occur, an extra charge of two shillings and sixpence per annum will 


Cloth cases for binding Taz Encineer Volume, price 2s. 6d. each. 
Many Volumes of Taz Enorneer can be had price 18s. each. 


to the Thick Pa be had, f 4 
may if preferred, at 
increased rates. wal 


Remittance by Post-ofice Order. — Australia, Belgi British 

Columbia, British Guiana, Canada, Ca; of Good. "H k, 

, France, Germany, Gibraltar, I » Malta, Natal: Netherlands, 

‘ortugal, umania, itzerlan: Tasmania, Turkey, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Ja; 

India, £2 0s. 6d. 

by Bill in London. — Austria, Buenos A and Algeria, 

Chili Borneo, Ceylon, Java, and Singapore, Manilla, 

Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 
*," The charge tor Advertisements of four lines and under ts three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 


Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening In each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 

letters to be addressed to the Bditor of Tux Byainesr, 168, Strand, 


MEETING NEXT WEEE. 

INSTITUTION OF MECHANICAL accord- 
ance with previous ti e ting of the Institu- 
tion will be held at Leeds, commencing Tuesday, 15th August. The 
following om have been offered for ing and discussion :—‘‘On the 

gineering in Leeds,” by Mr. A. H. Meysey-Thompson, of 
. On the Working of Blast Furnaces of Large Size at High 
Temperatures, with s reference to the Position of the Tuyeres,” & 
Mr. Charles Cochrane, of Stourbridge, Vice-President. ‘On Mining 
Machinery,” by Mr. Henry Davey, of Leeds. ‘‘ Ona Single-Lever Testing 
Machine,” by Mr. J. Hartley Wicksteed, of Leeds. ‘‘On Go 
Engines Regulating the Expansion,” by Mr. Wilson Hartnell, of 
Leeds. “ the Fromentin Automatic Boiler Feeder,” by Mr. John 
Hayes, of London. Cards for the conversazione on Wednesday, 16th 
A it, and ladies’ cards, may be obtained by b y applicati 
10, Victoria-chambers, Westminster. Dinner tickets for members and 
friends can be obtained on applicati panied by remittance of 25s. 
= ticket. The following is the outline programme of the meeting :— 

ionday, August 14th: The Secretary's office will be open from $ to 7 p.m. 
at the ption Room, Town Hall (adjoining the Meeting Room), for the 

tration of addresses, issue of detailed programmes, cards, &c. The 
office will also be opened on Tuesday, Wednesday, Thursday, and Friday 
at 9 a.m., for the same —-. Members’ letters may be addressed to 
the Institution of Mec ical as, Town Hall, Leeds. Tuesday, 
: rs in the Civil Court, Town Hall, by 


and the neighbourhood—members only admitted, except by special per- 
i Wednesday, August 16th: At 10.30a.m., 


Industries will be visited, and also the works,of Messrs. Daniel Illing- 
worth and Sons, Messrs. 8. C. Lister and Co., Messrs. Thwaites Brothers, 
and others ; at 7.30 p-m., the annual summer dinner of the Institution 


ome , by kind invitation of Mesers. Lucas and Aird; al: 
ies: pbuilding and Enginee Company, the Hull a 
Power Company, &c. The members will be entertained at luncheon by 

essrs. Lucas and Aird, The return will be made to Leeds by special 
train, also provided by the North-Eastern Railway Company. Arrange- 
ments will be made for enabling members to leave the return train at 
the various junctions, so as to take ordinary trains going north and 
south, The principal works in Leeds and the neighbourhood will be 
thrown open to the members in the course of the week. Some of these 
we have described, and of the others a list will be found on page 98. 
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THE INSTITUTION OF MECHANICAL ENGINEERS VISIT TO 
LEEDS. 


Tue visit of the Institution of Mechanical Engineers to 
Leeds, though not very inviting as asummer excursion, will 
have many attractions from a technical point of view. 
The town itself contains very little that will interest a 
visitor in fine hot weather, though its neighbour- 
hood presents some attractive scenery within a few miles 
radius. From an engineering aspect, however, the 
visit ought to prove attractive and instructive to engineers, 
for has grown by such rapid strides as an engineer- 
ing town during the past twenty years, that it promises to 
rival Sheffield in the number of its tall chimneys and its 
smokyatmosphere. Not that engineers are to be interested 
in chimneys and smoke, but where these abound in the 
iron districts they are usually ow of furnaces, 
engines, machinery, processes, and dodges worth knowing. 
Leeds is one of the centres of the engineers’ tool-making 
industry, and, as machine tool makers are bound to use 
tolerably good tools and gradually come to believe in tools, 
visitors may expect to see plenty of the best, not only in 
course of construction but in use. Leeds machinists have, 
moreover, a high appreciation of the value of plenty of 
tools, and so they use them in very large numbers and for 
every purpose. Visitors may us gather some 
notions on the use of cutting tools in preference to 
file and chisel, and ample lifting machinery as a means 
of saving a great Pm 3 of time, and avoiding the need 
for the employment of semi-idle labourers for occasionally 
moving heavy articles from place to place. The Employers’ 
Liability Act has made it necessary to be more careful in 
the un. of this kind done by men, and hence the dan- 
gerous practice of moving fly wheels and traction 
engine wheels from place to place by a handful of men 
is almost discontinued in Leeds, though in several works 
in the south of England it is still done, and not infre- 
quently at very great risk. There is no doubt that where 
work has to be performed, and especially lifting and movin 
work, money invested in machine tools, and lifting an 
transporting apparatus, is well — Only two after- 
noons are set apart especially for visiting the Leeds 
engineering works next week, but there is no doubt that 
as there are no papers which are likely to excite 
long discussions, and none that are of vital importance, 
some of the works will be visited at times other than these 
two afternoons. It is not to be suggested that everything 
is done in the best way or by the best means in the Leeds 
shops, and there is no doubt that some engineers will be 
able to say that in several instances they saw things that 
suggest the necessity for improvement, rather than show 
how improvements have been made. As an instance, we 
may refer to the way in which boiler front plates are 
flanged for receiving the furnace flues, of which we have 
spoken elsewhere. There is little doubt that those who 
have used Piedbceuf’s flanging presses will think Leeds 
has something to learn, and no doubt this is so. Except 
in a few instances, cutting tools do not seem to 


practical | be employed on their work at a higher speed than 


in works less accustomed to experiment on the possibilities 
in machine tool working, but in a few cases cutters will be 
seen working at a high speed with a constant stream of 
water to keep them cool, and nowhere will small drills be 
seen running at a speed that could be easily counted by the 
eye, a thing not uncommon in works near London. The 
small drills, which we mentioned last week as running at 
twenty thousand revolutions per minute in brass, are, of 
course, an exceptional case, but this gives an idea of what 
may be done with tools of this kind, the cutting speed of 
which does not, after all, reach 200ft. per minute. In 
Leeds, as elsewhere, there is, as far as the eye can tell in 
walking through the works, considerable difference in the 
speeds at which cutters working on similar materials are 


ing | employed, and there is no doubt that attention to this subject 


so as to secure the highest practicable speeds might be advan- 
tageously bestowed. There is room for a good deal of 


to | experiment on this subject, especially as the published infor- 


mation upon it is meagre, and the tables of speeds compiled 
by Mr. P. Kierayeff, of the Obouchoff steel works, though 
more — than any others published, leave a great 
deal to be desired, and show great and unnecessary diversity. 
Those who have not recently visited ironworks will notice 
in several cases that higher class engines are being made 
for and employed in the manufacture of iron, but the 
engineer not accustomed to ironworks management and 
reasons will still think that there is yet much room 
for a reduction in the heat lost from furnaces, and 
in the re-heating of blooms and billets. In the last 
few years much less of the latter is done, but there is yet 
room for further reduction. The use of hydraulic 
machinery is rapidly extending in iron and engineering 
works, and there is no doubt that it will continue to do so, 
for it is economical and easy of ees while the small 
engine for supplying the accumulator requires hardly any 


attention. In some places, moreover, the public water 
supply may be used, as at Messrs. Hathorn, Davey, and. 
Co.’s works, where the cupola hoist is worked in this way, 
the water afterwards passing to the boilers; and where the 


water is pumped on the spot, the waste is, of course, avail- © 


able for the same purposes. In visiting Hull—that is, if 
the Institution goes there as at first pro —will be seen a 
length of about sixty miles of railway, with unusually 


. | heavy cuttings and embankments, all in course of 


rogress, 
and at a rate which far exceeds anything of the ind done 
in this country before. When the Bill for this line was in 
committee one of our leading railway engineers said in 
evidence that the cuttings alone would take six or eight 
years. Two years have elapsed, and more than half of the 
work is done, and two and a-half miles of line on an 
embankment, a great deal of which reaches 35ft. in height, 
has been completed in six months. About 250,000 cubic 
yards of material are being moved per month in tunnels 
and cuttings, some of which latter are 83ft. in depth, most 
of the work being in chalk, though oolitic beds are reached 
in one part, and esian limestone in another. Beneath 
the limestone the coal measures have been cut into, and a 
Beaumont diamond rock-boring machine is at work on 
Lord Beaumont’s property near the line, with the object of 
testing the measures for coal. Considerable progress is 
now being made with the Alexandra Dock at Hull. The 
dock is 2300ft. in length and 1000ft. in width, and though 
on a slight curve in plan, is roughly rectangular with three 
jetties, Relies the two jetties formed by the sides of the 
entrance lock, which is within the dock area, and which is 
550ft. in length, in two , with three gates 85ft. in 
width, one part being 325ft. and the other 225ft. in length. 
There are two graving docks in connection with the dock, 
one being 500ft. and the other 550ft. in length. About 
100,000 cubic yards of this dock are being excavated per 
month. Along one side of the dock next the railway are 
to be seven large coal hoists. 

None of the papers to be read, of which we give the 
titles in another column, promise to be descriptive of any- 
thing strikingly new, nor are they likely to announce 
any new discovery or departure from known engineering 
theories or methods. Mr. Meysey-Thompson’s paper 
“On the History of Engineering in .” which is 
properly first on the list, will be found of considerable 
interest, and will afford several suggestions respecting the 
places to be visited, and will help to show that the home 
of Murray, Priestley, Smeaton, Fairbairn, and Greenwood, 
all masters in the paths they took, has long been and 
remains a leading centre of great industrial activity. 
Mr. Cochrane’s paper “ On the Working of Blast Furnaces 
of Large Size at High Temperatures,” ought to excite a 
discussion, and. Mr. Wicksteed’s r “On a Single- 
Lever Testing Machine” will probably elicit some expres- 
sion of opinion on the use of one heavy weight on one lever 
instead of a smaller weight with a combination of levers. 
The lesser inertia of a heavy weight on a short lever as 
compared with that of a smaller weight on what is practi- 
cally a long lever will probably be a point in Mr. Wick- 
steed’s paper upon which something may be said in the 
discussion. 


THE FORESHORE AT HASTINGS. 

THE fishermen of Hastings are in a state of great dis- 
satisfaction and alarm with regard to the foreshore of that 
ancient borough. Visitors to Hastings in years gone by 
have been accustomed to admire the splendid sweep of 
shingle which lay in front of that part of the town where 
the fishing interest was chiefly represented. There was a 
symmetry of line, and a singular gradation of colour, as if 
every pebble had been arranged with a view to effect. 
There was a long stripe of the big pebbles—large boulders 
of a bluish tint, and then a stripe equally long of beach- 
stones somewhat smaller and of aruddy hue. Thus were 
the pebbles ranged in curvilinear rows from the verge of 
the carriage road down to the very sands. There was no 
lack of beach in those days, and nobody thought there 
ever would be. Fishing boats and coasting vessels made 
their ballast of the pebble stones, and the house builders 
carried off increasing quantities to make concrete for their 
foundations. Every garden a? was gravelled with the 
finer sort of pebbles, and the country lanes for miles 
inland were repaired with shingle transported from the 
shore. This abstraction of the beach took place not only 
where the fishing boats were accustomed to land, but more 
or less along the entire sea front of the borough, fora 
distance of a mile or two westward of the fishermen’s 
landing place. Hastings grew more and more “fashionable,” 
and as the houses and parade walls extended along the 
shore, so it was found desirable now and then to erect a 
groyne to protect some particular point where the sea 
showed a tendency to make itself troublesome. But some- 
how or other it seemed that things grew worse instead of 
better. The more the town protected itself with groynes, 
the more the sea raged against it. Whether matters 
would have been still worse had no groynes been con- 
structed was a moot question with some  pocacs Asa 
general rule, everybody seemed to be of opinion that 
groynes were good, providing these structures were put in 
the right place. The difliculty consisted in deciding where 
the right place was to be found. Nobody cared to have a 
groyne just to windward of his property, and as everybody 
could not be on the right side of the groyne, so there was 
a great diversity of opinion as to the proper mode of 
proceeding. 

The controversy to which we allude was greatly intensi- 
fied by an alarming irruption of the sea which befell the 
town about seven years ago. The damage was serious, 
and for the time being the mischief was most severe in 
what may be called the fashionable part of the sea front. 
Hence arose a loud demand for protection in those quarters 
which had suffered most, and this cry was met, as a matter 
of course, by the construction of some more groynes. But 
the authorities, that is to say the Town Council, were wise 
enough to seek skilled advice. They called in Sir John 
Coode, who examined the shore and drew up a long report, 
showing the Town Council what in his opinion they ought 
todo, It is complained that the Town Council failed to 
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carry out the plan of Sir John Coode in its entirety, and 
proceeded ‘to protect the wealthier ‘part of the town, while 
leaving the fishing interest to the mercy of the waves. As 
the groyning went on, so occasionally there were high tides, 
in which the sea came dashing in at various points with 
mischievous results, and always with an indication that it 
was quite possible, with a certain combination of 
causes, for something very much worse to happen. 
There was an inexplicable disappearance of shingle, and 
a consequent increase in the depth of water. Rocks 
unseen before were laid bare by the denudation of the 
beach, and the very sands were reduced in their area. It 
was argued by some intelligent observers that the Town 
Council had committed a serious blunder by commencing 
with their new groynes at the extreme west of the sea 
front, at the outer border of the contiguous township of 
St. Leonards. Thus, it was alleged, the beach was pre- 
vented from having sufficient freedom of access to the 
entire front. It was contended that the new groynes 
should have been erected in the first instance at the 
eastern extremity of the borough, where there was 
nothing to leeward but a range of cliffs. The terms 
“windward” and “leeward” are used in our remarks as 
conveniently expressing the fact that the beach generally 
travels in one direction along the shore. That is to say, it 
obeys the impact given to the pebbles by the waves under 
the influence of the prevailing winds. On the south coast 
—and very decidedly at Hastings—the shingle travels 
from west to east, except during brief periods when the 
winds happen to be easterly. The average direction of 
. the wind is from the south-west, and the general tendency 
of the waves is to drive the shingle to the eastward. As 
the Hastings Fish Market occupies the extreme east of the 
sea front, the formidable array of groynes studding the 
whole foreshore of the borough to the westward is evi- 
dently calculated to deprive the fishermen’s quarter of its 
natural protection. 

Be the exact explanation what it may, those who re- 
member the eastern beach of Hastings in its former 
beauty cannot but be shocked at its present appearance. 
Its aspect now is hideous—we might almost say ghastly. 
Instead of the beautiful slope which formerly charmed the 
eye, there is now a precipitous descent, bristling with stakes 
and faggots, like chevaxwx de frise intended to keep out some 
besieging force. Were it not for this rude defence, the 
sea would attack the solid earth and cut its way into the 
foundation of the road which runs parallel with the 
shore. In such a case the adjacent property would 
be in imminent danger, and could scarcely escape 
destruction in the event of a high tide, such as occasionally 
visits this part of the coast. The faggots, we may 
observe, are by no means secure. Every high tide, though 
only moderate in its degree of violence, carries away whole 
masses of the basket work, as it may be termed, and no 
small expense must be incurred in keeping up this 
miserable fortification. The Hastings fishermen have 
lately held a meeting on the subject, and despairing 
of effectual help from the local authorities, have 
drawn up a memorial to the Board of Trade, a copy of 
which has been sent to the Home Secretary. It is 
also proposed to petition Parliament, and in other 
ways to bring the subject before the notice of the public. 
The question is one of more than local importance, seeing 
that a large supply of fish has been furnished by the 
Hastings boats in years gone by. The value of this 
supply is stated to be as much as £50,000 per annum. 
The boat-owners and fishermen state in their memorial that 
the strand is in such a condition as to prevent them from 
pursuing their occupation in a proper manner. Their net 
and rope houses are being washed away, and their boats 
have holes stove in them by the faggots and stakes. ‘The 
secretary to the Fishermen’s Society, in addressing the 
Home Secretary on the subject, says :—“ The condition is 
a lamentable one, and it is hoped that you will think fit to 
take steps necessary to protect the fishermen, or in the 
coming winter their dwelling-houses will probably be 
destroyed, and there will be some lives lost.” 

There can be no doubt that, not only the fishermen’s 
quarter at Hastings, but a part of the town adjacent to it, 
are both alike in considerable danger from the sea. The 
shingle has disappeared to an extent which justifies the 
most lively apprehension. The crisis may pass without a 
catastrophe ; but, if so, the authorities can thus far claim 
very little credit. We do not like to impute blame, but it 
would certainly seem as if the Corporation had begun at 
the wrong end, giving protection to what we term the 
windward part of the borough before attempting to guard 
the leeward part. Time may repair the mischief. The beach 
shows some signs of creeping along from the western groynes 
to the eastern; but until the process is complete, the eastern 
part lies exposed to the fury of any storm that may come. 
Unfortunately, there are signs of something going wrong 
which may baftle the best engineering skill. This, how- 
ever, supposing it to be true, offers no excuse for blunder- 
ing, or for neglect. If the sea, independently of groynes 
and building operations, is really threatening a portion of 
the southern coast, there is the more reason for the exer- 
cise of sound judgment in meeting the difficulty. The 
Hastings Town Council may have erred and made things 
worse, and if so, it is a serious and grievous matter. But 
they cannot be charged with causing the sea to encroach 
outside their western boundaries. As a matter of fact, the 
sea is running in between Hastings and Bexhill after a 
fashion which suggests some curious reflections. This is a 
purely natural action, and has resulted in the destruction 
of Martello Towers and other landmarks, so as clearly to 
show that the sea is overleaping its former limits. The 
phenomenon has been lately referred to in a petition from 
Earl Delawarr in the Chancery Division of the High Court 
of Justice. His lordship is described as possessing a life 
interest in certain land at Bexhill, about three miles to the 
westward of St. Leonards, on which area he is desirous of 
building. It is stated that at this place the sea has of late 
made encroachments, and it is proposed to erect a sea 


wall and groynes to stay the inroads which thus occur. 
These works will cost a considerable sum, but evidence 
is adduced to show that unless the land is thus protected 


there is danger of its being inundated by the incursions 
of the sea. Vice-Chancellor Bacon, before whom the peti- 
tion came, approved of the building and other schemes 
contained therein, and the project is therefore to be carried 
out in accordance with the provisions of the Settled Estates 
Act. But supposing these works to be constructed, there 
arises the usual “windward” and “leeward” question. 
Hastings is to leeward of Bexhill, and its supply of beach 
will be intercepted by the Bexhill groynes. St. Leonards, 
as being nearer than Hastings to the spot in question, will 
suffer more. Immediately to the westward of St. Leonards 
is a marshy flat protected by a “full” of beach, and here 
there is the greatest possible chance of an irruption of the 
sea, such as will seriously inconvenience the South Coast 
Railway and absorb a large area of land. 

We might say very much more on this subject, and, 
unfortunately, it is more easy to point out the peril than it 
is to specify the remedy. One thing, it seems to us, the 
Hastings Town Council should have done long ago. They 
should have restricted, if not absolutely prevented, the 
removal of shingle from the foreshore. The quantities taken 
away by builders and others have been enormous. Even if 
removed solely from the eastward the effect is mischiev- 
ous. So great is the greed for appropriating the shingle, 
that even under the restrictive regulations recently adopted, 
as many as 2200 cartloads have been removed in six 
weeks. Some further restrictions are now being put in 
force, and none too soon, Another question is that <f 
erecting a large stone or concrete groyne at the extreme 
east of the town, as recommended by Sir John Coode. 
Instead of this powerful bulwark, the fishermen complain 
that only “a paltry wooden” groyne has been erected, 
which is “ of very little service.” Of course when this is 
put up, if ever it is, there will be mischief done to the 
eastward of that point. As yet that part of the shore is 
uninhabited. But the beach is getting very bare, the 
cliff is falling, and the sea has run in so as to compel 
the removal of the coastguard station. So the process 
goes on, and we only hope that Hastings—which in the last 
seven years has lost some thousands of pounds by the 
attacks of the sea—will escape the peril which still besets 
it. The fishermen, as a class, are popular, and it will be 
a matter for much regret if they should be driven from 
Hastings by the destruction of their landing plaze. They 
may reappear elsewhere, but their banishment, should it 
occur, will be a source of suffering to themselves, and, we 
believe, of permanent injury to the town. 


THE THEORY OF WELDING. 

THE operation of welding is one of so much importance 
in metallurgy, and one around which so much mystery 
may be said to have accumulated, that any attempt to 
investigate and explain it on rational principles deserves to 
be welcomed. To some such attempt we propose now to 
direct attention. An opinion has lately been gaining 
ground on the Continent that difficulty in welding is 
entirely due to the infiuence of foreign substances, and 
not to any differences in the condition of the iron itself. 
Professor Ledebur is the latest exponent of this idea. He 
tested a number of specimens of rolled iron, both easy and 
hard to weld, and found that the total percentage of silicon, 
sulphur, phosphorus, oxygen, manganese, copper, Kc., was 
on the average 70 per cent, higher in the latter than in the 
former. He also found that the presence of oxygen in 
chemical combination up to 07 per cent. was less injurious 
than a larger quantity of manganese, silicon, or phosphorus ; 
but that if the oxygen exceeded 1 per cent. welding became 
impossible. On these experiments he based the theory that 
all foreign elements, equally with carbon, have an injuri- 
ous effect upon the welding capacity of iron ; and this in 
two ways—first, by lessening its ductility; and secondly, 
by lowering the welding point. The first evil prevents 
the molecules at the surfaces to be welded, from flowing 
into intimate contact with each other under pressure ; 
the second makes the iron so nearly liquid at the welding 
heat that it flies to pieces under the hammer. 

This interesting theory has been partially adopted—but 
partially only—by another worker in the same field, Herr 
Reiser, of the Kapfenberg Lronworks in Styria, While 
admitting that phosphor and manganese, as well as carbon, 
have a hardening effect upon iron, and thus lessen its 
ductility, he points out that Ledebur’s specimens were after 
all wrought iron, not steel; that they were therefore far 
more ductile, for instance, than ingots from open-hearth 
steel containing 0°08 to 0°1 per cent. of carbon ; and yet such 
steel is easily welded. The want of ductility cannot there- 
fore play more than a secondary part. With respect to the 
melting point, this is no doubt lowered by the presence of 
silicon, of sulphur, and—especially with a high percentage 
of carbon—of phosphorus. Manganese, however, even in 
small quantities, raises rather than lowers it; for steel 
which, on account of a high proportion of silicon, is red- 
short, may be cured by an admixture of manganese. 
Chromium and tungsten have a similar effect, so that the 
elements enumerated by Ledebur do not all act in the same 
direction. It seems then that other causes for the un- 
favourable influence of such elements upon iron must be 
sought for, and these may be found, according to Reiser, in 
their capacity for oxidisation, their own capacity for weld- 
ing, and their tendency to crystallisation. 

With regard to the first, or oxidisation, it is well known 
that steel, if heated too long or too highly in the presence 
of air, becomes weak, and loses its steely properties. This 
is no doubt due to a partial oxidisation of the material. 
Some kinds of steel are more easily damaged than others ; 
and it is feared that such steels contain higher proportions 
of elements, such as chromium and tungsten, which oxidise 
easily at high temperatures, and thereby lose their hard- 
ening properties. Now it is well known that oxidisation 
of the surfaces is fatal to good welding, and the onl 
advantage derived from the various welding nostrums, suc 
as borax, Jies in their rendering fiuid, and therefore easy 
to remove, any scale of oxide which may have accidentally 
formed. But supposing the surface thus to be cleaned, yet, 
if there be oxidised elements deeper down in the mass, 
their tendency will be to cause the oxidisation to spread 
again to the surface, and hence we see why the presence of 


easily oxidised elements is injurious to welding. With 
regard to the second point, the presence of a metal, even 
in small quantities, which cannot itself be welded, must 
of course have pro tanto a bad effect on the welding of 
the entire mass. This applies to copper—which can onl 
be welded by special methods—and no doubt also to suc 
brittle and oxidisable metals as manganese, chromium, and 
tungsten, though direct experiments on these are wanting ; 
nickel and cobalt, on the other hand, are easily welded, 
With regard to the third point ; iron, to weld easily, must be 
in a plastic and coherent condition ; and this is character- 
istic, not of crystalline, but of amorphous structure, Steel 
is harder to weld the higher its proportion of carbon ; but 
at the same time it becomes so much the more liable to 
crystallise, and at lower temperatures. This tendenc 
reaches its maximum in the well-known crystals of spiegel- 
eisen. The effect of crystallisation, pte to Reiser, is 
two-fold. In the first place, the polar forces, whatever 
they are, which give the form to the crystals, seem to con- 
centrate, as it were, the attraction of the molecules, and 
prevent them from exercising that attraction freely on 
other molecules which may come into their neighbourhood, 
as they do when in the amorphous condition. In the 
second place, the effect of crystallisation is to bind up in 
intimate connection with each minute crystal a portion of 
some foreign substance which melts at a lower tempera- 
ture than the iron itse!f ; when a welding heat is reached 
these foreign substances are apt to liquefy, and in so doing 
to destroy the cohesion throughout the whole mass, 

It will be seen that the general conclusion reached by 
Reiser, equally with Ledebur, is that all foreign substances 
—except the special fluid silicates, which are known to assist 
the removal of scale—are an obstacle to welding ; and con- 
sequently that we may lay down the general principle that 
the purest iron is the easiest welded. The reasons, how- 
ever, why these substances exercise a deleterious influence 
are of high importance, not so much to the theorist as to 
the practical ironworker, since it is only by knowing the 
reasons, and knowing them thoroughly, that he can hope 
to devise means for removing or diminishing the evil 
effects. Herr Reiser’s conclusions are at once practical and 
scientific, and deserve the attention of all who are inter- 
ested in the using or making of iron, They add another 
argument to the conclusion which most engineers will be 
prepared to endorse, namely, that wherever iron has to be 
worked, hot or cold, or to be used for any but the most ordi- 
nary purposes, it is worth while to spend very great pains 
in manufacture, in order -to reach the highest practical 
standard of purity. We do not mean by this that it should 
reach the excellence of Swedish or best Yorkshire, but that 
it should at least be as good as the best Staffordshire of 
former days—iron that a blacksmith or an engineer can 
take up and use as it comes to hand, secure that it will 
answer well to any fair test that is put upon it. To 
take only the present instance of welding, the cost of a bad 
weld that is discovered will many times outweigh a saving 
even of some pounds per ton in the prime cost of the iron, 
while che cost of a bad weld that is undiscovered may be 
almost incalculable, not only in hard cash, but in human life. 
From this point of view even the carbon of steel must be 
considered an impurity, since it undoubtedly diminishes, 
to some extent, the welding ability of the metal. As a 
matter of fact, however, there is no real difficulty in weld- 
ing, at any rate, the “mild steel” or “ingot iron” of which 
we now hear so much. It is true that Dr. Siemens has 
been charged with committing himself to the opinion that 
“ steel will not weld ;” but if his speech on the subject— 
which was delivered many years ago—be examined, 
it will be found that he was merely referring to 
the question whether white-hot fragments of steel, such as 
amass of scrap, will close up into a solid and firm mass 
under the hammer, as iron scrap is known todo. Ina 
word, he denied that steel fee weld itself ; he did not 
say it could not be welded. In any case the welding of 
mild steel is now a simple and every-day fact of the work- 
shop ; and steel may even claim a pre-eminence over iron 
in this particular, inasmuch as, if richer in carbon, it is far 
purer as regards the more hurtful ingredients than any but 
the costliest forms of wrought iron can be. Practically, a 
smith dealing with steel has nothing but carbon, and pos- 
sibly manganese, to think of ; he need not trouble his head 
about sulphur, phosphorus, arsenic, and other materials, 
whose influence on welding Herr Reiser has done his best 
to set forth in detail. No difficulties as to welding will be 
likely seriously to hinder the advance of mild steel as the 
metal of the future. 

The facts we have been considering may be looked at 
from another and not less interesting point of view, 
namely, as throwing some light on the meaning and nature 
of the process of welding itself. What has happened 
when two masses cf iron have been welded together ! 
Simply, we believe, that the forces of cohesion, which were 
previously in action on either side of the bounding sur- 
faces, have now crossed those surfaces, and formed the two 
masses into one coherent whole. With a perfect weld any 
signs of the former division should be completely 
obliterated, and the cohesion over the original surfaces 
as strong as anywhere else within the mass, Pro- 
bably this is never quite the case, Recent German 
experiments are said to have shown that, even 
with thoroughly satisfactory metal, there was a dimi- 
nution of cohesion to the extent of about 17 per 
cent. This average diminution is doubtless due merely 
to the fact that at certain points of the welded sur- 
faces the causes which prevent the cohesive forces from 
asserting their action have not been entirely removed. 
These causes have been already indicated. They fall under 
two heads—(1) the presence of any coating, whether con- 
sisting of a foreign element or an oxide upon the surface 
of the pure iron ; (2) the presence of any crystalline struc- 
ture in the iron itself. The exact way in which these 
causes act we cannot hope to determine, until we come to 
know much more than we do as to the forces of cohesion ; 
but that they do act to the prejudice of welding cannot be 
doubted. Conversely the two great requisites for a suc- 
cessful weld are (1) to ensure that the surfaces shall be 
perfectly clean, and (2) to bring the iron into an amorphous 
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but not into a fluid condition. It only remains to use a 
moderate pressure, such as shall force the molecules at the 
surfaces into close and intimate junction with each other, 
and thus introduce them within the sphere of each other’s 
cohesive action. 

On the other hand, any attempt to cement the pieces 
together by means of a film of fluid metal interposed 
between the surfaces, is known to be useless, probably 
because the molten mass oxidises more rapidly than it 
sets, and thus takes the form of a scale, instead of uniting 
itself firmly to the surfaces on either hand. It may be 
suggested to physicists, in this connection, whether the 
interesting phenomenon known by the name of regelation 
—in which two pieces of ice, when pressed together, form 
themselves into a single mass—is, after all, anything more 
than a case of welding. It has generally been supposed 
that the union is due to the freezing of a tilm of moisture 
enclosed between the surfaces of junction; and much 
ingenuity has been expended to explain why this freezing 
takes place, even when the mass is at a temperature of 
32 deg. Fah. It seems at least worthy of inquiry whether 
this film of moisture really freezes at all—whether it is 
not, as a fact, driven out by the pressure, either at the 
edges or into the porosities within the mass ; and whether 
the regelation is nut merely the junction, by true welding 
or cohesion, of the still solid material on either side of the 
surface of junction, 


THE PORT AND TRADE OF SUNDERLAND. 


In the statement of the tonnage of vessels, &c., of the receipts 
issued by the River Wear Commissioners, there are some facts 
that indicate the movements in the trade of the northern ports. 
A rather curious table is given showing the fluctuations in the 
tonnage of the vessels using the port in the first half of the 
present year, and in the corresponding half of last year. The 
sinall decreased very greatly in the year bridged by the compari- 
son. There were 111 less vessels under 150 tons register in the 
six months; 67 less between 150 tons and 250 tons ; whilst 
above the latter tonnage there was a not inconsiderable increase. 
And a detailed comparison of the average tonnage of the vessels 
used in the port may be summarised in the statement that in the 
year compared the average tonnage of the vessels has increased 
3°8 per cent. Another table is also curious—one showing the 
kind of trade done by the vessels frequenting the port in the first 
half of last year and of the present. Last year 69°2 per cent. of 
the whole of the vessels were in the coasting trade ; this year the 
proportion has fallen to 66°5 per cent. On the other hand, the 
vessels in the European trade rose from 26°8 per cent. of the total 
to 30°1 per cent.; but the proportion of the vessels engaged in the 
trade beyond Europe fell from 40 per cent. to 3°4 per cent. 
The total trade of the port shows a declension in the half year 
of 103 vessels, but owing to the larger average tonnage, the total 
is about 10,000 tons above that of the past year. The financial 
results are not so satisfactory. The inward tonnage rates show a 
slight increase, but the outward, and several other items of 
the receipts, show a declension. The coal shipped is 50,000 tons 
less for the half year, and the receipts are thus effected, and the 
total shows a decrease in the receipts for the half year of 
£2769 15s. 5d. It is said that in part this is due to the mild 
winter. There is a little to the south of Sunderland the small 
port of Seaham Harbour, which is in rough weather not always 
obtainable by vessels, but which has this year shipped consider- 
able quantities of coals that would otherwise have gone to 
Sunderland. How far this explanation may be the correct one 
cannot be said, but possibly that and the comparatively high 
charges may have something to do with the declension of trade. 
The latter, however, may be temporary, and indeed ought to be, 
because there are few of the north-eastern ports that have the 
advantages possessed by Sunderland in being on the very verge 
of the Durham coalfield, and in furnishing ample facilities for 
the shipment of coals in certain classes of vessels. It has not 
magnificent works on its banks like those on the northern river, 
the Tyne, nor has it the splendid lock accommodation that West 
Hartlepool can afford ; but it ought to be able to attract a very 
large and a growing tonnage of vessels and to enter into the 
supply of London with seaborne coal. The fact that it is the 
second in the ports that enter into that supply is an indication of 
the possibilities that are before it in thisrespect, and these possibili- 
ties it ought to turn into facts by judicious continuation of its 
river works, and by the adoption of newer modes of shipping 
coal wherever they can be brought into use advantageously. 


LITERATURE. 


Worked Examination Questions in Plane Geometrical Drawing for 
the use of Candidates for the Royal Military Academy, &e. By 
F. E. Hume, F.L.S., F.S.A. London: Longmans, Green, and 
Co. 1882. 

A nook of this kind always conjures up a host of thoughts, 

most of which, however, are but indirectly connected with 

the special work under notice. Is our educationa failure ? 
and is the Caucasian played out? Bret Harte may be 
able to answer these questions, but we doubt if that 
ubiquitous author could satisfactorily solve the problem of 
examinations. Are examinations real tests! Do they 

discriminate the chaff from the wheat, or is there ever a 

natural tendency for the examined who best satisfy the 

examiners standing in the forefront in the battle of life? 

No doubt there is much to be said in favour of examina- 

tions, yet we all feel an inkling that they are a little over- 

done. One effect of examinations has been to increase 
scholastic books to a startling extent, many being written 
from the narrow-minded standpoint of the mere crammer ; 
others by men of wide culture as well as deep insight into 
the special subject they treat. The former may be tolerated 
because of the latter. The work before us necessitates the 
question, Is it desirable to put solved or worked questions 
into the hands of the student? and to this we are inclined 
to emphatically answer yes, provided the worked questions 
are selected with judgment. We have ayain and again 
heard a mathematical master explain a new rule, and 
seen four-fifths of his class fail to apply the rule to 
the solution of a problem. The student may in his 
fashion know, say, the whole of Euclid’s first four books, 
and yet fail to solve a question requiring but the appli- 
cation of a few of these problems. Indeed, it was not 
the fashion till the era of examinations commenced to 
attempt to apply, but only to learn the bare letters of Euclid. 
How many students have read Todhunter’s first chapters 


in his “ Differential Calculus,” and failed to answer his 
first example? and so on. A worked-out and thoroughly 
dissected question frequently throws a flood of light into 
the student’s mind. Holding these views, we are inclined 
to look with considerable favour upon such as the 
one now before us; and we could have wished that Mr. 
Hulme, in his preface, had dealt more with the educational 
than the examination idea. Do not tell a boy that his 
be-all and end-all is to pass a certain examination. His 
purpose is to gain knowledge of natural laws, and apply 
such knowledge to the benefit of himself and his fellow 
beings. Mr. Hulme has given the solutions to two hundred 
questions, and, as an exercise to the student, has asked 
another hundred questions. The questions solved are 
fairly selected, and as a rule the solutions are well indi- 
cated. More details of the method of procedure should 
have been given in a few of the earliest examples in each 
branch, ax less knowledge assumed. The space for this 
could easily have been obtained, and we might have been 
spared such irrelevant remarks as, “ The paper from which 
this question was taken was a particularly easy one,” &c. 
Mr. Thies book is good and useful ; but if he were 
to cut out in a second edition all reference to exami- 
nations it would be even more useful than it is now. 


Electric Lighting. By Le Comte Tu. pu Moncer. Translated 
y R. Rovuriepcr, B.Sc. London: George Routledge and 

Sons. 1882. 

Tuis is a translation of the second edition of Comte du 
Moncel’s “ L’éclairage Electrique.” The Comte du Moncel 
is well known to us as one of the most prolific, and at the 
same time one of the most painstaking, of French authors. 
This work is intended for tke general reader, hence it is more 
descriptive than analytical. hile generally agreeing with 
the matter and method of the book, the nature of the con- 
tents of which we shall indicate directly, we may say that 
readers will havesome little difficulty in reconciling sentences 
to be met with on various pages. Thus, on page 4 we read, 
“Tn the first place an electric current is, in fact, nothing in 
itself but a dynamical action or motion resulting from the 
destruction of electrical equilibrium in a conducting 
system, its effect being a Pe ve to the re-establishment 
of the disturbed equilibrium through the medium of 
another conductor ;’ while on page 7 we read, “The 
resistance of a conductor represents the magnitude of the 
obstacles offered by its material particles to the free 
passage of the fluid.” The italics in the latter sentence 
are ours, 

The tirst part of this book discusses certain definitions, 
also what the electric light is and how it differs from other 
lights, describing the electric arc and its peculiarities. The 
second part deals with generators—following the historic 
plan al commencing with voltaic generators, passing to 
thermo-electric generators, giving due credit to Seebeck, 
Farmer, Bunsen, Becquerel, Chamoin, and No¢é. Magneto- 
electric generators next claim attention. Under this 
head most of the electric light machines are briefly 
described. A large amount of very interesting informa- 
tion is given, which, so far as we know, is to be found in 
no other book, but if wanted had previously to be 
sought scattered through volumes of technical papers. 
The same may also be said of that portion of the work 
devoted to lamps. The various lamps, arc, and early 
incandescent, are briefly described, their specialities men- 
tioned, and frequently their value estimated. We have 
reason to suspect that considerable alterations will be 
made in the next edition, inasmuch as Edison’s work, for 
example, has gone far past the point described in the book; 
in fact the lamps described are those of his early and long 
given up patents. In the body of the work, again, there 
is no mention of the lamps of Swan and Maxim, a void 
which the translator has endeavoured to fill by the addi- 
tion of two or three pages as an appendix. The informa- 
tion given in this appendix is of the most meagre descrip- 
tion, and altogether unsatisfactory. The value of the book 
would have been greatly enhanced had its information 
been brought down to date ; as it is, the information is at 
least two years old, and the greatest strides in incandescent 
lighting have been made during these two years. 

There is, no doubt, a great desire in the public mind to 
obtain information about the electric light, and toa certain 
extent they cannot do better than read this book. It is, 
of course, unfortunate that the English edition, issued in 
1882, is not brought down to date, and is therefore lacking 
in much that is of interest. It is unfortunate, too, that 
the translator did not take more pains to ascertain a few 
facts about the present condition of incandescent lighting. 
Had he done so, he would hardly have spoken of Fox- 
Lane’s lamps, but rather have reversed the components 
of the name. We notice, too, that Higgs goes lamely as 
Higs. Just fancy, too, an author saying, “The resistance 
of Edison’s lamp is about the same as that of Maxim’s, 
while the resistance of the Fox-Lane lamp is less than 
that of the Swan.” This is popularising with a vengeance. 
We advise the reader to stop at page 313. The book is 
fairly illustrated, printed, and neatly got up, for which 
thanks are due to the publishers, 


WIND WATER-LIFTS. 

Tue facility with which steam power can now be applied in 
civilised countries has led to the gradual abandonment of the 
motive force of wind. The unvarying regularity with which the 
former can be applied, and the improvements which have been 
made in the various forms of the portable steam engine, have 
resulted in an economy with which in but rare instances wind- 
mills can compete. There do occur constantly, however, within 
our colonies, and even in districts at home remote from railway 
communication, instances where wind power might be usefully 
employed if the required machinery could be readily obtained 
and at a moderate cost. The drainage of submerged lands is a 
question constantly arising in newly-settled countries, and on all 
farming lands at home, if the cultivator were in the possession 
of means whereby the water might be got rid of, thousands of 
acres in all countries at present uncultivatable might be recovered. 
In days gone by, and, in fact, from the earliest ages, men gave 
much attention to utilising the power of the wind for such 


operations, and our ancient histories prove how the greatest 


minds, including that of Archimedes, devoted their energies 
towards the construction of machinery for raising water. 
Colonists, as well as many of our own smaller farmers, have a 
dread of employing machinery which renders necessary skilled 
attendance, and hence steam power, even in cases where it may 
be readily obtained, is resorted to with reluctance; but we 
venture to think that if it were generally known by what simple 
means wind power can be applied to drainage purposes, it would 
be extensively used. For centuries the inhabitants of the Low 
Countries have employed windmills in their great draining 
operations, but these have gradually been superseded by the use 
ot steam power for the reasons we have named above. Our 
reference to the prejudice existing among colonists and small 
farmers against the employment of steam machinery extends 
also to all kinds of pumps, the valves of which readily choke 
when used for the raising of foul water, and need labour of a 
skilled kind to keep them effective and in repair. To one class 
of water-raising machinery this objection cannot apply, any more 
than it can to windmills of simple construction. We allude to 
the water screw invented by Archimedes. The combination of 
this with a windmill affords the simplest form of water-lift with 
which we are acquainted, and its construction in a rough-and- 
ready form is within the limit of the powers of any village black- 
smith and carpenter, or even of any emigrant possessed of 
common sense and a fair elementary knowledge of the use of 
ordinary tools. 

A mill may be constructed for draining purposes at a cost not 
exceeding £5. In one case the conditions worked under were very 
similar to those which we have described above, and with the most 
crude materials and workmanship. The lift was to be 4ft. and a 
screw 12ft. in length set at an angle of 45 deg. was proposed. The 
axis upon which it worked was a pole of wood of the required 
length and 5in. diameter. Circular plates of stout zinc were 
cut having a hole for the axis pole, which had the edges turned 
up as a flange, by which the plate, when extended on the pole in 
the line of the proposed thread or pitch, could be screwed to it. 
A similar turned edge on the circumference of the plate gave a 
flange, to which the staves forming the barrel could be attached ; 
the diameter of the screw was 3ft. After the zinc plates were 
screwed to the axis pole, their edges were united by soldering, so 
forming a continuous thread. The barrel was made of wood 
staves very roughly united, as it is a condition of the working of 
such screws that they should not be cased in air-tight, and very 
imperfect cooperage work was therefore well suited. These 
staves as they were laid on were screwed to the zinc flanges of 
the screw, and the whole was roughly hooped together. The 
windmill was 8ft. in diameter, and consisted of two stout poles 
crossing one another at right angles on an iron centre pin, the 
blade being formed of lighter pieces of wood nailed together, on 
which light canvass was tacked. Two bearings of hard wood 
mounted on a frame of the required height, and set at a slight 
upward angle, carried the axis of the mill, which was joined to 
the pole axis of the archimedean screw by a clutch universal 
coupling, such as any village blacksmith can make. By this 
means all difficulty as to union of the differing angles of the 
mill and screw were overcome, the power of the former being 
transmitted to the latter without irregularity of motion. On 
the extended base of the framework was placed a hard wood 
block, drilled to receive a pin fixed in the end of the axis pole of 
the screw, and having a small iron plate at the bottom to receive 
the principal wear. The whole machine was therefore on one base, and 
its framework could be readily taken to pieces for removal. When 
in situ the whole could be readily shifted by handspikes to face 
any quarter from which the wind was blowing. Of course it 
would be easy, were it desired, to add means by which this could 
be self-effected, as in the case of more elaborate mills; but in the 
colony where that we have described was used, the wind always 
blew steadily from one quarter for months together, and shifting 
was, therefore, but seldom necessary. The action of this machine, 
roughly constructed as it was, was to all intents and purposes 
perfect. During the whole time that we saw it in operation it 
was never once stopped for repair, and the splashing of the water 
over all its parts, the coupling joint included, gave sufficient 
lubrication. It raised from 50 to 100 gallons per minute, accord- 
ing to the speed given to the mill by the varying force of the 
wind. 

We admit that the archimedean screw in this form cannot be 
relied upon for lifts exceeding 6ft.; but this, in the majority of 
the cases we have supposed, would be sufficient. Were greater 
lifts demanded, a succession of such machines might be used ; 
but we hold that in such instances their employment would be 
uneconomic. We only desire to point out to readers in the colonies 
and elsewhere, where it is difficult to obtain skilled mechanical 
aid or more complete mechanical means, how readily they may 
in such cases help themselves, and to an intelligent man, aided 
perhaps by the reading of some elementary work on the con- 
struction of windmills, the construction of such a machine as we 
have briefly described should present no difficulties, and the mill 
might be made useful for many other purposes when not required 
for water lifting. 


LAUNCH AT WoRKINGTON.—On Saturday the Aigburth, sister 
ship to the Grassendale, was launched from Messrs. Williamson 
and Co.’s yard, the christening of the boat being performed by Miss 
Williamson. The new boat has been built for Messrs. Leyland and 
Co., Liverpool, and is intended for colonial traftic. The Aigburth 
drove a few of the ways before her, and landed on the beach, 
where she stuck, but was got off without damage on Sunday 
morning. 

GERMAN SUBMARINE MINING EXPERIMENTS. — The German 
Government are prosecuting a series of important torpedo 
and submarine mining experiments in the Baltic. Two 
hulks have been fitted up for the purpose at Brunhausen, near 
Baudor, the German torpedo depét. 300 pioneers and five 
officers have been detailed to assist in carrying out the experi- 
ments, which consist in coast defence and ship attack drills. These 
commenced on the 20th of July, and are to terminate on the 23rd 
of August. The results of the experiments are being kept per- 
fectly secret. 

THE WINTER ELECTRIC EXHIBITION, RoyaL AQUARIUM: AWARD 
List.-—The list of subjects, suppl tary to that we gave at 
page 85 last week, for which prizes will be given, and amount of 
each prize, will be shortly issued. Meanwhile two of the more 
important, i.¢., for storage batteries—No. 2 on list—and for incan- 
descent lamps—No. 21—have been arranged at £100 each. In 
conditions of latter, 100 lamps on a single chandelier will be requi- 
site, with separate driving power. To replace broken lamps during 
course of Exhibition, the chandelier will be lowered once a day in 
presence of the authorities of the building, and such lamps 
replaced as may be requisite, and number recorded of broken ones, 
&c. The chandeliers must be lit and maintained alight for the full 
period the Exhibition is proposed to be kept open. This, with the 
records kept of breakages and the tests from time to time of power 
absorbed by the machine and light given by any selected lamp on 
the chandelier, will go far to make a fair comparison of interest to 
the public amongst the many competitors for favour in incan- 
descent lighting. 
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CONTRACTS OPEN—TRINITY HOUSE BUOYS. 
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OCONTRAOTS OPEN. 


TENDERS are invited for the construction of ten iron buoys for 
the Corporation of Trinity House, addressed to the Secretary and 
marked “‘tender for iron buoys,” on or before the 17th inst. The 
following extracts from the specifications give the principal 
particulars. 

13-/t. Iron Buoy (Water Ballasting).—This contract is to include 
all the works necessary in the construction and delivery at the 
Trinity Buoy Wharf, Blackwall, of three 13ft. iron buoys 
—water ballasting. The ironwork to be of the best and 
toughest quality of S.C. Stourbridge iron, or other of equal 
and approved quality; to bear a tensile strain of twenty-two 
tons per square inch of original sectional area. All rivets to be of 
Bradley’s charcoal iron, or other of equal and approved quality. 
The gun-metal for the bosses of the ball to be in proportion of 
140z. of copper to 1 oz. of tin and 1 oz. of zinc. The buoy to 
be formed as shown above; to be 13ft. high, and 10ft. 
diameter at the line of floatation ; to be fitted with two bulkheads, 
forming three water-tight compartments. The buoy to be sur- 
mounted by a wrought iron mast socket and mast, and four-foot 
ball as shown. The plating of the buoy to be lap-jointed, and 
close rivetted with strong-headed rivets, snapped externally. The 
plating to be of the following thicknesses, viz., lower tier of 
outside plates and lower bulkhead ;yin., upper tier of outside 
plates jin., upper bulkhead ;,in., dome plate on top ,%in., centre 
eo of bottom and lower bulkhead @in., centre plates of upper 

ulkhead ;;in. The internal centre plate attached to the bottom 
plate of shell to be 15in. diameter by }in. thick, to be securely 
rivetted to the centre plate of bottom with lin. rivets. The laps of 
the plating of the shell of the buoy, and lower bulkhead to be 1jin. 
wide, with rivets 8in. diameter, and 1in. apart, centre to centre ; 
the laps of the upper bulkhead to be l}in. wide with rivets Zin. 
diameter, and lin. apart, centre to centre; the laps of the centre 
plates to be 2in. wide, rivetted with #in. rivets, 13in. apart, centre 
to centre. The centre finn of the bulkheads to securely 

i 


rivetted together with fin. rivets. The lower bulkhead to be 
connected to the side of the buoy, and rivetted to it with fin. 
rivets, 1#in. apart, centre to centre. The upper bulkhead to be 
connected to the side of the buoy, and rivetted to it with §in. 
rivets, 1gin. apart, centre to centre. Forged wrought iron circular 
sockets are to be securely rivetted to the centre-plates of bulk- 
heads and dome-plate, and fitted with a ljin. by in. key, for 
securing it to the mooring bars, as shown. The mooring and 
eye to be forged to the form and size shown, the eye to be steeled. 
The bar to be clenched, while hot, over the centre plates of the 
bulkheads and inner centre plate of the bottom of the buoy. 
A T-iron fender, 4}in. by 3in. by 2in. by lin., weighing about 
12}1b. per lineal foot, is to be in one length and welded and 
double-rivetted to the shell of the buoy, with }jin. rivets, 2in. 
apart, centre to centre, to bear fair and solid on the plating. The 
iron for this purpose is to obtained of Messrs. Moser and Sons, 
Borough, S.E. An oval manhole, 17in. by 13in. in the clear, is to 
be formed in the upper tier of plating of the shell of the buoy, and 
in the — and lower bulkheads, as shown; each manhole to be 
provided with a cover }in. thick, secured by jin screws, 2sin. 
apart, centre to centre. Thee 

on the inside by a ring 2}in. 
countersunk for the cover. 


water-tight, with a vulcanised 


e of each manhole to be thickened 
by 4in., close rivetted with in. rivets, 
The joint of each manhole to be mad 

india-rubber washer, l}in. by 


tin. 
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The words “Trinity House, London,” in 2in. letters, are to 
be re A cut in cover of the manhole in the shell of 
iso the of as shall be 

‘or the purpose of testing each com ent a te Gin. 
diameter pe ljin. thick is to be vivetted on the inside of each 
manhole cover, into which and the cover is to be tapped a 2in. 
screwed plug. Eight holes, lin. diameter, to be made in the 
bottoms, as shown, for filling the lower compartment with water 
ballast. The sharp arrises of the holes to be taken off, and each 
hole to be fitted with an English oak plug. A ball and spindle to 
be furnished of the form and size shown. The ball to be formed of 
twenty 2in. by jin. vertical staves of ask, rivetted to three 
horizontal hoops of iron, 1}in. by }in., to the gun-metal bosges gin. 
thick, fitted to the spindle. The iron spindle to be 8ft. long, 2in. 
diameter at the collar under the ball, and tapering to 2in. diameter 
at the top; to be secured to the ball by a split pin, -. diameter, 
and fitted through the top of spindle. The lower end of spindle to 
be squared, an Ants { to fit the socket, to which it is to be 
secured with a l}in. by jin. split cotter. The buoy, after bein, 
completed, to be weighed on the contractor’s premises, and tes 
with water. The shell of the buoy to be tested to a pressure of 
20lb. per square inch, and each bulkhead to a pressure of 101b. 
per square inch. The necessary ‘holes for attaching the 
pressure gauge to be drilled, and tapped in the buoy, as shall be 
directed, and afterwards to be fitted to a screwed plug, and 
rendered perfectly water-tight. The weighing and testing to be 
done in the presence of the superintendent. The buoy, after being 
tested and proved to be perfectly water-tight throughout, is, after 
approval, to be thoroughly cleansed and free from rust. In this 
state it is to be slightly and uniformly heated, and, while warm, 
to be coated externally and internally with boiled linseed oil ; and, 
after the work has cooled, and the coat hardened, to be painted 
three coats in pure red lead paint. The specifications for the 8ft. 
iron drum buoy, and for the 8ft. iron conical buoy, are similar to 
the foregoing, except as to dimensions, which will be found on 
the drawings, which we give herewith. 


Stack Cootrnc oR DryinG BY ARTIFICIAL MEANS.—At a 
recent meeting ot the Carse of Gowrie Analytical Association at 
Inchture, a paper by Mr. Watson, Inchcoonans, on ‘‘ Stack Coolin 
or Drying by Artificial Means,” was read, in the course of whic 
the author described what he had found by experience to be a 

ractical and simple plan, and one which was tried by the late 
rd Kinnaird = Mr. M‘Laren about forty years ago, viz., by 
applying smiths’ blowers or bellows in blowing cold air into a 
meadow hay stack, by which the bay was much improved, although 
the actual results obtained he could not then give. About twenty 
years ago his Lordship and the writer, along with Mr. M‘Laren, 
tried to devise a method of safe harvesting the crops in late or 
damp seasons; and, at his Lordship’s request, the writer erected 
on the home-farm of Castlehill what was termed a hot-air kiln, 
its dimensions being about 14ft. square, and something similar 
in construction to that of an ordinary corn mill drying kiln, with 
the furnace placed about 2sft. above the ground, and the fire fed 
in the same way as these kilns, and as a number of bent 
pipes 5in. to 6in. in diameter, placed internally all round under 
the second floor, for heating the air by the furnace, and so p) 
as to admit of the fire playing fully upon them all round, on nearly 
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the same principle as that for heating water for vineries or similar 
erections, The air was admitted by ventilators from the outside into 
the furnace of the kiln, as well as into the pipes. While i 

through these pipes the air got heated from he Sunes, the fue 
used being coke. The flooring over and above the fire and pipes 
was made of perforated bricks, which also partook of the heated 
air, the same as the pipes, and also permitted the heated air 
to pass through them. A fan blast was then placed on the upper 
floor or second storey in an air-tight room, to draw the heated 
air from both pipes and furnace, and discharge the same 
through common clay drain pipes or wooden boxes into the 
stacks, which pipes or boxes were introduced into the bosses, or 
other vacant _— purposely made and left in the stacks at 
suitable parts for ing. After being tried several times, the 
experiment was found to be practicable, and generally served the 
end in view, although it was more particularly tried for the curing 
and drying of meadow hay in the stack or sow. The heated air 
entered into the centre or boss, and ultimately discharged itself 
near the top of the stack, still, however, leaving some wet 
parts where the hay was very green and damp, causing it to “sit” 
close together, which prevented the heated air getting properly 
in at the part most required, and these parts becoming over- 
heated, moulded and rotted. This I consider could be remedied 
if faucit-jointed pipes were laid down from the fan similar to that 
previously suggested, having the joints carefully cemented to be as 
near oy as possible, to convey the wind produced by the fan 
out into the stackyard or where wanted—means being provided 
whereby a hose-pipe could be attached in the same way as is done 
in the case of a engine to a water-pipe conductor. This would 
in all likelihood get over the difficulty experienced at Castlehill, 
because the person in attendance could conduct the wind or air 
produced by the fan through the agency of this flexible tube 
or pipe, and introduce it to any part of the stack ees 
it the same as conducting water in the case of fire. con- 
sider it would be better that a little air be introduced at the 
bottom of the stack to carry the damp or foul air out at the top, 
where a pipe or tube full of holes placed in the centre while build- 
ing would act as a funnel for that purpose. This pipe, if desired, 
might be taken out when the grain in the stack was found to be in 
proper order, and used in another while building. This would give 
the foul air a free current of escape. When the funnel or opening 
is not required, a ‘‘feal” or some straw might be _ on the 
top thereof, so as to prevent the rain lay | in and doing injury to 
thestack. I would further suggest that this tube or pipe already 
mentioned might be useful in an emergency in the event of fire 
breaking out in the premises, to in the same way as apply- 
ing water from the hose of an engine, or at all events blowing back 
the flame or smoke, and rpew «, Boge fire from spreading or 
getting so quick a hold. is could be done by a n directing 
the mouth of the conducting pipe similar to that before mentioned. 
In many cases where the wind is blowing contrary to the or a | 
material the further spread of the fire is hindered or prevented. 

the wind was ienunaiie to the spread of fire, this pipe could be 
—— as a powerful opposing agent, and perhaps be the means of 
at least assisting in putting an end to destruction, more particu- 
larly where water was scarce, or could not be got. The hot-air 
kiln previously referred to—like many other similar improvements 
when followed with a few good seasons—was not required for some 
time, and it therefore a little out of order, and was after- 
wards converted into an ital, with Turkish bath for beasta. 
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NEW WORKS AT CALAIS HARBOUR. 
No. II. 

Tue sluicing lock forms a dam capable of resisting the pressure 
of a head of water of about 7 metres. This dam is built upon a 
foundation of sand naturally liable to be undermined and 
permeated by water, and the depth of the concrete foundations 
is such as to effectually prevent the bursting up of subterranean 
springs through the sand ; hence the necessity for very prolonged 
aprons before and behind the sluicing lock. To strengthen the 
floor of the lock, properly so called, there are two parafouilles of 
concrete, each between two lines of piles and sheeting piles. The 
positions of the aprons and parafouilles are like those in the locks 
at Dunkirk, and are the result of experience gained through acci- 
dents at Calais, Gravelines, and Dunkirk. The thickness of the 
piles has been fixed at 3°5 metres, but it has been reduced to 
2°5 metres to the right of the recesses for the caissons. The 
floor of the lock proper has a thickness of 3°5 metres at the 
sill and 3°25 below. It is formed of a layer of concrete 1°75 
metre thick, covered with a bed of masonry 1'75 metre or 
1:50 metre thick. The concrete rests upon the sand, into 
which 685 piles are driven in rows, with a space between 
each row of 2 metres. These piles are 4 metres long and ‘3 metre 
in diameter ; their heads protrude ‘5 metre into the layer of 
concrete above. This piling is n also to sustain the 
heavy portion of the lock in the event of springs tending to 
undermine even that part of the work. 

The parafouilles between which the lock is included are formed 
ofa layer of concrete 2 metres thick and 5 metres below the sill, 
placed between two continuous ridges of piles driven to a depth of 
8 metres, and sheet piling driven in 7°5 metres. The aprons at the 
two ends form an essential part of the lock, and the inadequacy of 
works of this nature has caused all the accidents to sluicing locks 
which have hitherto been known. The currents of the sluice 
produce channels the depth of which might amount to 8 or 
10 metres. If sufficient care is not taken to lengthen the pro- 
tecting portions, the sand on which the constructions rest falls 
little by little into the water-worn channels, the slope extends 
under the foundations of the lock, the lock gives way as at 
Calais before proper precautions were taken, as at Dunkirk, to 
make it safe in times of danger. The water-made hollows most 
to be feared are those which form below the lock during the 
sluicing ; they cannot be prevented, but they should be made to 
form as far as possible from the lock. 

The lower apron is made in three parts: (1) The first part is 
absolutely fixed and solid to prevent all slipping which might be 
produced at the sides even of the construction, and to receive 
the first shock of the sluice. It consists of a platform 
of concrete the whole width of the canal, and is con- 
nected with the stone pitching of the banks. The concrete 
* is protected by a layer of stones. The total thickness of 
the apron is 1°8 metre ; its length is 30 metres. It is bounded 
at the upper end by the parafouille of the end of the lock, and 
at the lower end by a series of piles and sheeting piles driven toa 
depth of 7 metres. The apron before and behind is of 
superfluous thickness, and forms a sort of parafouille to a 
depth of 4 or 5 metres. (2) The second part is flexible in its 
vertical aspect, and is intended to protect the first apron of 
which mention has been made ; it should be joined on to it to 
secure a firm foundation. The second apron should be movable, 
to press at all points like a carpet on the loose sand, to prevent 
the latter being washed away at once by the sluicing current or 
by the returning water. This apron should be composed of a 
first layer of clay ‘8 metre thick, covered with straw to ‘3 metre, 
on which is a layer of stone blocks ‘6 metre thick, and on these 
‘7 metre of masonry composed of isolated artificial blocks, one 
with another forming a kind of pavement. This apron is 
30 metres long. (3) This should be followed with stone blocks, 
forming an inclined plane disposed with care over a certain area. 
These blocks are intended to fill water-worn excavations, and to 
prevent them from getting larger ; they have to be continually 
watched, and fresh supplies have to be added from time to time. 

Above the lock is the same system of aprons, but on a less 
extensive scale. The first apron above the lock, made like the 
one below, is only 20 metres long ; the second 30 metres. They 
are followed by stone blocks in proportion until equilibrium is 
established. 

The total length of quays for the wet dock is 1640 metres; 
for a length of 1035 on the east side the walls are solidly formed 
of rubble stones from quarries in the neighbourhood, and rest 
upon a bed of concrete ; along the remaining 605 metres on the 
west side the quay wall is channelled to allow the passage of 
drainage waters from the graving dock, and the waters from the 
lock connected with the interior navigation, and the overflow 
water of the Canal de Calais. It contains an aqueduct with an 
elliptical roof, 3 metres wide and 4°5 metres high. The arch is 
built of bricks and is one metre in thickness ; the walls support- 
ing the arch and the floor are of ordinary rough hewn stone ; all 
the interior surface is coated with Portland cement in a layer 
03 metre thick. The quay wall will be crowned with a granite 
coping, 1:10 metre wide and ‘04 metre thick. The face of the 
wall on the side of the basin follows a straight line inclined 1 in 
10, sweeping tangentially to the base in a curve of 8 metres 
radius. The pavement of the quay grounds will be formed of 
rough stone blocks, which have the advantage of being very 
economical, and of forming with the rest of the masonry a homo- 
geneous whole of all the solidity desirable, thanks to the employ- 
ment of Portland cement as mortar. 

The excavation of the dock was finished in 1879, at which date 
the foundations of the quay walls were commenced. The con- 
crete bed of the side of the dock has been cast in a mould formed 
by a line of piles and sheeting piles, and on the side of the quay 
grounds by a simple boundary formed of deal planks driven into 
the ground with great facility by the water injection process, 
and withdrawn again after the concrete has set. Iron ladders to 
the number of seventeen are fixed and soldered in holes made in 
the coping of the quay walls. Three sets of stone stairs are 
built in the entrance angles of the dock.. 

The plan of the works ordered to be executed by the law of 
August 3rd, 1881, includes the dredging of the entrance channel 
of the port of Calais outside the jetties, to increase the depth 
of water over the bar. The Chamber of Cx ce obtained 


last two dredgers ceased to work. The following is the total 


dredged during six months of work. 
| No. of days | Cubic 
Date. 1881. of effective | metres Observations. 
| work. dredged. 
20th to 80th June .. .. 8 10,147 
Ist to8lstJuly .. .. .. 14 28,514 Three dredgers to 
Ist to 3lst August .. .. 12 24,531 November 15th, 
lst to 30th September .. 4 86,114 1881, 
lst to 3lst October .. .. 3 4,745 
lst to 30th November .. 16 82,679 A single dredger 
lst to 17th December... 16 14,270 after Nov. 15th. 
| 


When the work was begun the depth of water at the highest 
part of the bar was only one metre below the low water level 
of spring tides; at the end of last year it was 2°5 metres, so 
that a depth of 1°5 metre had been gained in six months by 
dredging and sluicing combined. 

All the harbour works of the new port of Calais have been 
executed in an area of fine sand. This sand, which is so easily 
excavated, offers to pile-driving a resistance which is very diffi- 
cult to overcome by ordinary methods. The difficulty was par- 
ticularly felt during the driving of the line of piles and sheeting 
piles, which was to form the base of the pitching of the sluicing 
basin, alongside the practice ground of the Artillery Commis- 
sioners. The piles were driven on the sea beach when the tide 
was out, on an area exposed to the action of the successive tides ; 
the sand thus exposed to the tidal action was so compact that it 
opposed almost absolute resistance to pile driving. Sheeting piles 
only 2°5 metres long and ‘08 metre thick were broken under the 
repeated blows of the monkey, and their thickness was increased 
first to ‘12 metre and next to ‘15 metre. 

The idea then occurred to Mr. Steecklin and Mr. Vétillart, resi- 
dent engineer of the works, to try the effect of water under pres- 
sure to facilitate the pile driving. At first great water pressure 
was applied, but it was discovered that the remarkably good 
results obtained from the first were due, not to the pressure of 
the water, but to the establishment of a continuous current 
along the piles. Great pressures were then abandoned ; little 
garden hand pumps were used with great success, and subse- 
quently a fire-engine. After several days’ experimentation with 
the fire-engine it became possible in fourteen minutes to drive in 
panels of sheeting piles 2°5 metres long and 1°7 metres wide, 
instead of taking eight or ten hours to do so as at first. 

The water from the fire-engine first passes into a forked tube, 
to which two lengths of india-rubber hose are attached. These 
lead to various iron tubes, 27 to 35 millimetres in diameter, and 
of variable length. The pump is worked by hand on the sea 
beach. The india-rubber tubes pass over pulleys carried by 
the framework of the pile-driver ; the injection tubes are disposed 
vertically, one before and one behind the pile or sheeting pile, on 
which the monkey of the pile-driver rests with all its weight. 
While the blows are being given a slight lateral movement is 
given to the nozzles to keep up a continuous current of water all 
round the pile and to prevent the scattering of the sand below. 
The piles are often driven in a little by their own weight, after 
which it is necessary to apply the monkey; the sheeting piles 
which have grooves and tongues, and which form the panels 
squeezed in between the piles, generally require several blows of 
the monkey to overcome the friction of the neighbouring sheeting 
piles. This method has since been applied on a large scale to 
drive in piles for the foundation stones of the more massive har- 
bour works. It has been employed with advantage for the lock 
boundaries of the sluicing basin and for the foundations of the 
quay walls. 

For the locks of the dock, and for nearly all the works 
necessary to be executed at a little distance from the central 
part of the sea-wall of the sluicing basin, the necessary water for 
the injections has been obtained by fixing in the drain pipes 
from the embankment a relay pump, which raises also some of 
the water from the excavations into a reservoir 15 metres above 
the level of the works in progress. This reservoir has a conduit 
formed of galvanised sheet iron ‘2 metres in diameter, in which 
water-plugs are fixed at various places. By the aid of this conduit 
the piles and sheeting piles of the outer part of the foundations 
of the locks reached a total of 600 metres driven up to the end 
of last year. Some of the wood employed in this work is 7 to 8 
metres long. To work the injection process properly, the driv- 
ing can never be altogether renounced, especially when placing 
grooved and tight-fitting sheeting piles. The pile-drivers which 
have given the best results under these special conditions are 
the automatic steam ones of Lacour. The 
hammer, weighing 1200 kilogrammes, is 
driven constantly with its piston rod rest- 
ing on the end of the pile and keeps it well 
down, so that the blows of the monkey— 
20 a minute—utilise all their force. With 
any other system elm piles, when driven in 
a certain depth begin to spring up at each 
blow, so that the efficacy of the blows is 
notably diminished. 

In Lacour’s system, illustrated by the 
accompanying cut, the piston A B rests on 
the head of the pile D, and the monkey 
E F H, while running up and down the 
piston, never has its weight removed from 
the pile. For the enceintes of the founda- 
tion of the quays, which are a kilometre 
and a-half long, a pipe of large section 
could not be laid from the machines by 
the sea-side, so on each pile-driver a little 
steam pump on Tangye’s system was fixed, 


\\ 


ZY 


the sluice. It is asmall direct-action pump ; 
it occupies little space, and gives a rela- 


2 kilogrammes per 9 centimetres. A spe- 
cially-contrived ball safety valve prevents accidents from any 
irregular action of the pump. 

The advantages of this mode of working are :—(1) It facili- 
tates quick work by making a hole for the pile or batten, by 
means of the injection stream, before putting the pile in place. 
(2) Rapidity and regularity of driving. (3) Almost absolute 
exactitude and closeness in the position of the foundation piles. 


authority to begin this work before the law was passed, by 
offering the State, for this purpose, 800,000f. The work was 
begun on the 20th June, 1881, with the funds of the Calais 
Chamber of Cx ce, and it has been continued to this day. 
Between June 20th and December 15th the amount dredged was 
150,000 cubic metres. Up to November 15th three dredgers 
worked at the entrance channel of the port; they consisted of 
one dredger with a centrifugal pump, which dredger carried awa; 

its own clearings, and of two centrifugal pump dredgers anes | 
turned the sand raised into barges. November 15th the 


(4) E y of material resulting from the great rapidity of 
execution. (5) Economy of wood, because of the reduction 
rendered possible in the thickness of the piles and sheeting piles. 
(6) Facility of extraction in those cases in which from any cause 
it is necessary to withdraw the piles. 

The following table in relation to the quay walls of the dock 
gives a comparison of the expenses actually incurred over the 
coffer dams of the foundation, with the amount estimated, and 
pile-driving part of the work, if it m necessary to do it by 
ordinary methods. Over an estimated expense of 442,162°59f., 


the saving effected has been 288,051°49f., the total expense not 
having been more than 154,111°10f. :— 


Cost of the Coffer Dams of the Quay Walls of the Floating Dock. 
1. Prosectep Works. 


Francs. 
Elm for pile (2), 303°89 cubic metres, at 88°35f. per 

cubic metre, deducting rebate... .. .. .. .. 26,848°68 
Ditto for sheet (‘1), 730933 cubic metres, at 102°3f. 

per cubic metre, deducting rebate... .. .. .. .. 74,774°45 
Ditto for piles (3) for coffer dams, 32°442 cubic metres, 

at 88°35f. per cubic metre, deducting rebate .. .. 2,866°25 
Grooving and tonguing, 49,228 metres, at ‘21f. per 

2. Works tN ConsTRUCTION. 
Deal yionking road for the pile-driver, and for various 

works, 12°813 cubic metres, at 79°05f. .. .. .. .. 1,102°87 
Cost of a Lacour pile-driver .. .. .. .. .. .. .. 9,500°00 
Cost of a Tangye pump, india-rubber hose, iron tubing, 

Manual labour, including working the points, 10°79f. per 

Maintenance, 3°08f. per cubic metre driven .. .. .. 3,188°14 
Deal for small piles, 44°842 cubic metres, at 79°05f. 

Manual labour and diversexpenses .. .. .. .. .. 5,620°10 

Total co oo 254,111°10 


This sum includes all the expenses of 1472 metres of quays 
and 36 metres of aqueduct. 


Expenses which it would have been necessary to incur over the 
same work without the water injection process. 


The works for the improvement of the port of Calais were 
begun in 1876. The expenses incurred to December 31st, 1881, 
amounted to 11,500,0U0f. in all. The plans have been revised 
and the work executed under the direction of Mr. Stoecklin, chief 
engineer of the seaports of the Pas-de-Calais, and by Mr. 
Vétillart, engineer of the port of Calais, 1875 to 1879—Plocq, 
1879 to 1881—and Guillain, 1881. Messrs. Varinot and Caville 
have constructed, as contractors, the embankments and the quay 
walls of the floating basin. The locks of the floating basin, and 
the sluice, are constructed directly by the Government, without 
any contractor. 

In the month of February last an accident occurred to the 
embankment of the sluicing basin, which was broken down for 
a length of 100 metres by an extraordinary high tide and wind. 
The sea has been dammed out again, and everything is now in 
order, except that the sluice floor partially constructed has to be 
cleared of the sand washed in. 


ELECTRIC LIGHT METERS. 

A NEw industry requires new tools. The introduction of 
electrical appliances generally, whether for light or power, re- 
quires that the current used should be measured. In our 
description of Mr. Edison’s work, we incidentally referred to the 
means he adopted for measurement. Since then a few modi- 
fications have been made in his apparatus, and since then the 
work of Mr. Sprague has become more prominent, and the two 
systems may well be com The principles underlying the 
apparatus of both these inventors are the same, viz., the laws of 
electrolysis. The art of electro-deposition “may,” says Smee, “be 
said to have its origin in the discovery of the constant battery 
by Professor Daniell, for there the copper was constantly reduced. 
upon the negative plate.” De La Rue, in a paper in the Phil. 
Mag., 1836, relating to experiments on this battery, says, “the 
copper plate is also coated with a coating of metallic copper, 


which plan has answered well, and is at | which is continually being deposited.” Professor Jacobi, in St. 
present in use in the pile-driving work of | Petersburg in 1838, announced that he could employ the reduc- 


tion of copper, by galvanic agency, for the purposes of the arts. 
It was, however, due to the work of Mr. Spencer, of Liverpool, 


tively large result with a pressure of | that definiteness of direction was given to the utilisation of 


electro-deposition. He executed medals, &c., in copper, and 
described the process in a paper printed in the “Journal of the 
Polytechnic Institution of Liverpool,” 1839. The subject was 
investigated by Faraday, and we know that experimentalists 
have continually found this a fruitful field of investigation. One 
of the most recent and valuable papers was last year read at the 
Birmingham Philosophical Institute, by Dr. Gore, F.R.S., which 
paper showed the directions in which error of measurement was 
possible, and by showing this, suggested the how to avoid such 
errors. 

It will not be necessary here to more than state that the same 
quantity of electricity, that is, the same electric current, whether 
passing the circuit in a shorter or longer time, performs the same 
work of chemical decomposition. If, therefore, the work of the 
current is to deposit copper, from a sulphate of copper solution, 
upon a copper plate, the same weight will be deposited by 
x units of current, whether those x units traverse the circuit in 
one hour or two hours, or two weeks, months, or years. Mr. 
Sprague says the principles underlying all these apparatus are 


Cubic 
Francs, 
| 
For 1472 metresof quays..| 887,616 | Elm for piles (3) 
“603 cubic metre, 
courant, at 88°35f. 
| percubic metre ..| 78,420 87 
Ditto .. .. «+ «+ 1,589,760 Elm for sheet piling 
| (*15) 1°08 cubic me- 
|  trecourant,at102°3f.| 
percubic metre 162,632°45 
For 36 metres of aqueduct.| 21,708 Elm for piles, °603 
| eubie metre, cou- 
rant, at 88°35f. per 
| cubic metre... .. 1,917 90 
Ditto .. .. .. «| 88,880 Elm forsheeting piles 
1°08 per metre, cou- 
' rant, at 102 3f. per 
cubic metre .. .. 8,077 
Cubic total .. ..  ..| 2,537,964 
Total for pile shoes for 1472 metres of quays + 36 metres | 
of aqueduct = 1£08 metres X 38°18 kilogs. = 57,575°440 
Grooving and tonguing 100,864 metres, at ‘21f. per 
Deal for roadways for three pile drivers and other pur- 
poses 15 cubic metres, at 79°05 permetre .. .. .. 1,185°75 
Cost of three Lacour’s pile drivers, at 9500f.each.. .. 28,500°00 
2,537 964 cubic metres completed in manual labour, 
maintenance, fuel, 50f. per cubic metre—minimum.. | 126,898°20 
Actual cost .. 
Saving effected by the injection process .. 288,051°49 
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“the production of motion in a set of wheels by the agency of 
plates of metals alternately dissolved and deposited on.” This 
alternate deposition and dissolution is obtained by reversing the 
direction of the current, so that what is a positive pole at one 
time becomes a negative pole when the direction of the current 
is reversed. Suppose now we have the two plates in a solution 
of sulphate of copper (Cu SO,). When an electric current is 
sent through the cell, one plate is positive and the other negative, 
the CuSO, is decomposed, and the Cu deposited upon the 
negative plate. As we have said, a definite current always 
deposits one and the same quantity, all other conditions being 
the same, such, ¢.g., as temperature constant. On reversing the 
direction of the current, the same definite current will deposit 
an equal weight of Cu upon the other plate, and at the same 
time cause a chemical action whereby the Cu previously deposited 
is dissolved off, leaving the first plate in its initial condition as 
regards weight. If now each reversal of the current is shown 
by any means, we have a system of measurement, the only 
objection to which is that some of the current generated is 
utilised for the purpose of measurement, and not directly for the 
purpose for which it is generated. 

This objection is met by saying that the current used in mea- 
suring is small compared with the total current. One of the 
best known laws of electricity is that the current is inversely as 
the resistance, and by making the branch measuring circuit of 
high resistance compared with the main circuit—say as 1999 :1 
—then only 205 of the total current goes through it or is lost 
in the measurement. 

The most recent form of Mr. Edison’s meter is shown in the 
accompanying figure. It is divided into two compartments. The 


one on the left-hand is called the monthly cell, the other the 
quarterly, the latter being used to check the former. The plates 
in the first cell are weighed every month, those in the second 
being weighed quarterly, and the deposit in the latter case must 
bear a certain proportion to the sum of the deposits in the former. 
A is the monthly, A’ the quarterly cell, Band B* are compen- 
sating resistances for temperature. C and C? are shunts or 
branches, from which the cells receive their currents. The shunt 
C has a resistance of ‘01 ohm, C* hasa resistance of *0025 ohm; 
so that one cell receives, according to the above law, four times 
the current of the other. D is a heating arrangement, devised 
to prevent the freezing of the solution used, viz., a solution of 
sulphate of zinc consisting of 90 parts of pure sulphate of zinc 
and 100 parts of pure water, with a specific gravity at (18 deg. C.) 
(64 deg. Fah.) of 1°33. The plates used in this solution are 
amalgamated zinc. The thermo-arrangement consists of a strip 
of brass and steel rivetted together. As these metals expand or 
contract differently with the rise or fall of temperature, and the 
strip is so adjusted as at a temperature of about 42 deg. Fah. to 
make contact at the point F, this puts the lamp E into the 
circuit. The heat from the lamp raises the temperature and 
contact is broken, and the lamp is out of circuit till the tempera- 
ture falls. It will be seen at once that there is no great fluctua- 
tion of temperature if the meter is properly situated, that is, in 
a place where the temperature never rises greatly beyond about 
42 deg. or 43 deg. Fah. The partition G divides the cells from 
each other. The use of this meter necessitates the periodical 
visits and weighings of an overseer, but Mr. Edison has other 
devices which we have before referred to, by means of which 
when one plate has received a certain weight from deposition a 
contact is made, a train set in motion, the current reversed, and 
a record made. 

Mr. Sprague, working on the same principles, uses the alteration 
in specific gravity of a moving electrode. This electrode is 
simply made to fioat in the liquid, connection being made to it 
by a tube containing mercury in which a wire dips, so that the 
only resistance to motion is the viscosity of the mercury and of 
the liquids in the cell. The weight of the electrode itself has no 
longer to be supported, and the metal, as it deposits, merely 
alters the specific gravity of the electrode, which acts like a 
hydrometer, and when this addition has sunk it to the defined 
level, the circuit of the reverser is closed, the metal re-dissolves, 
the electrode rises to its upper limit, again actuates the reverser, 
and so continues the process ad libitum. Mr. Sprague has also 
devised a heating arrangement. His heater is constructed of two 
glass tubes placed vertically in the liquid, and enclosing between 
~— a wire which, being heated by the current, warms the 

quid. 

In a recent pamphlet describing the Edison meter Mr. F. Jehl 
enters somewhat fully into the discussion of the principles and 
practice of such measurements. Mr. Jehl has had ample oppor- 
tunity of obtaining a thorough knowledge of this subject, as he 
was Mr. Edison’s laboratory assistant, and carried out the inves- 
tigations made at Menlo Park. The method of calculation 
employed is simple, and we think effective, as will be seen from 
the following example taken from the pamphlet referred to. 
“‘ Suppose one set of zincs, before sent out, weigh as follows :— 
monthly zinc, 92,800 milligrams ; quarterly zinc, 92,600 milli- 

ms. Now after being in a house for about one month, having 
about twenty lights, and using them about four hours a day, we 
find when the zincs are taken back to the station and weighed 
they have the following weights :—-Monthly zinc, 95,317 milli- 
grams ; quarterly zinc, 93,229°2 milligrams. Now taking their 
original weight and subtracting it from the latter, we find the 
gain in the one case to be 2517 milligrams ; in the other 629°2 
milligrams.” Jt will be seen that the gain on one side is about 


four times that of the other, showing that the meter is all right. 

The constant 1336 has been ascertained to be correct for the 

finding of the current per hour with the small Edison meters. 

Thus, Gain in milligrams 

1°336 

above case 


= Amperds per hour. Hence in the 


1883 Ampéres, and the householder would 


be charged so much per Ampére current, just as he is now per 
thousand feet of gas. 

It will be seen that the consumer is in this case wholly in the 
hands of the office, and we have no doubt it will be found more 
advantageous to all parties to use meters that register the cur- 
rent used, which means simply arranging for the reversal of the 
current under given conditions. Although the meters at present 
described are based upon electrolytic principles, there is no 
reason why meters altogether different should not be designed, 
meters in which none of the current is used for other than the 
purpose for which it is generated, and thus become as economical 
as gas meters. 


TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE hot weather and the local holidays have somewhat disturbed 
mill and forge work, but have not interfered with the promptitude 
in deliveries which many customers are just now requiring at 
makers’ hands. The system, too, which has become more general 
of late, of having weekly “‘ pays ” at the works, is likely to favour- 
ably operate in minimising the restlessness of the men, which a 
spell of unusual heat in summer nearly always occasions. At 
works, however, where monthly *‘ pays” and fortnightly ‘‘ draws” 
are still in vogue, managers will have to exercise their patience. 

On ‘Change in Birmingham this afternoon, and in Wolverhamp- 
ton yesterday, trade fully maintained its former satisfacto 
aspect. Most of the finished ir ters da fairly brisk 
demand, and prices all round were firm. The galvanisers in 
particular were vigorous in their declarations that a statement 
which has in some quarters obtained publicity, that prices of 
galvanised sheets are down, is inaccurate. They assert that there 
is no giving way, and the price of the majority is £14 10s. for 
22 w.g. to 24 w.g. at the outports. A few makers quote £15. 
Their order books are well filled on Australian, New Zealand, 
South American, South Africa, and Indian account. 

Ordinary sheets in the black keep very active. This afternoon 
prices were, singles, £8 5s.; doubles, £8 15s. to £9; and lattens, 
£10 to £10 5s. The two last gauges are the favourites with pro- 
ducers, and where a contract embraces plenty of these sizes, singles 
will be accepted at a lower figure than where the contract is made 
up of singles chiefly. 

Best steel firms—such as manufactured tin-plates—also announce 
that they find no difficulty in running full time, but that they 
would like to see orders on their books further ahead. The 
antipodes and the European Continent, together with India, are cus- 
tomers. General market prices may be gathered from the follow- 
ing, which are those of Messrs. E. P. and W. Baldwin, “Severn” 
brand, £12; B., £13; B.B., £14; and B.B.B., £15. 

The demand for tin-plates is unimproved, and orders are rather 
badly wanted. Ordinary cokes remain at 18s. at outports, while 
best I. C. cokes are quoted as high as 20s. per box, and best char- 
coals as high as 24s. to 25s. Ped box. At this last figure there have 
been a few recent sales for delivery in London. 

Merchant sections of manufactured iron, such as bars, hoops, 
strips, and nail rods, are in brisk inquiry. A proof of this activity 
is found in the very different picture which presents itself to the 
eye of, for instance, the traveller by rail at night between Birming- 
ham and Wolverhampton now as compared with some months ago. 
As early in the week as Monday night he will, as he passes, see the 
red glare in the numerous mills and forges, indicating an activity 
that at the former period was mainly conspicuous by its absence. 
Prices of these sections of iron are—Marked bars, £8 2s. 6d. to 
£7 10s.; medium bars, £6 15s. to £6 10s.; and common ditto, £6. 
a £6 10s., as a minimum, to £7, and gas strips £6 5s. to 

6 7s. 6d. 

The steel trade is without new features of note, but it was 
rumoured on ’Change this afternoon that we shall soon have before 
us the prospectus of the proposed pany for facturing 
steel-iron from common native pigs by the Thomas-Gilchrist process. 

The foreign pig iron trade keeps time as regards new business. 
Nevertheless, Leicestershire pigs are this week quoted up between 
1s. 6d. and 2s. 6d. per ton, making the quotation 50s. delivered. 
The figure was, however, too high to permit of business. Indeed, 
vendors did not attempt to hide the fact, but their principals being 
well sold forward, they prefer to stand at the advance. 

Derbyshire pigs were generally 48s. 6d. at consumers’ works, and 
Northampton sorts 47s. 6d. Thorncliffe—South Yorkshire—pigs 
were quoted 60s.—a figure at which they have remained for a 
considerable time past. Ashton Vale part hematite, made at Bed- 
minster, near Bristol, were priced at 55s. Not much business was 
done in any of these sorts, consumers having bought well previ- 
ously ; but inquiries for brands that showed an upward tendency 
were certainly more numerous. 

Native pig makers here and there reported a little better 
demand, but the alteration was not conspicuous. Hot blast all- 
mine sorts were 65s. to 67s. 6d.; and cold blast 85s. Part-mines 
were 55s.; and cinder pigs 42s. 6d. to 38s. 9d. as the minimum. 
Hematites were quoted : Blaina sorts, 62s. 6d.; Wigan, 65s.; and 
Barrow and Tredegar each 67s. 6d. 

Ironstone was quiet, but vendors of foreign sorts having recently 
made some capital sales, did not complain. Northampton stone— 
of which great quantities are consumed here—was 5s. 4d. to 5s, 8d. 
delivered. South Wales washed cokes were 17s. 6d. for furnace 
and 21s. to 23s. for foundry sorts, best. South Yorkshire qualities 
were 15s, 6d. delivered. 

Coal is unimproved alike in demand and in price. 

The Australian trade in iron, galvanised sheets, and general 
hardwares is becoming peter En important to this district. 
Certain of our local merchant houses, who do an Australian busi- 
ness, are about to establish branch establishments in London. 

A big contract for wrought iron tubes has been placed at Wed- 
nesbury with Messrs. James Russell and Sons, Limited. It is for 
water conveyance at Kimberley, in South Africa, and will consume 
some 500 tons of iron. The mains are of 144in. diameter, and each 
one weighs 5cwt. Thisis the second contract of this nature that 
the firm have received. In the manufacture of engineers’ tools, 
engineers’ brasswork, tubes for land and marine boilers, makers are 
also very busy. The wrought iron tube trade in the district, as a 
whole, is, however, flat. 

Our manufacturers continue to be benefitted by the needs of 
Government in carrying on the war in the East. One of the latest 
of such orders is for spikes for urgent shipment to Alexandria, to be 
used in making good some of the damage to the town caused by 
the bombardment. 

The directors of the Birmingham Railway, Carriage, and Wagon 
Company have declared an interim dividend for the past half-year 
at the rate of 5 per cent. per annuwn on the original and second 
issue shares, and at the rate of 6 per cent. per annum on the pre- 
ference shares, 

The Great Western Railway Company and the South Stafford- 
shire Waterworks Company have pened against the valuation 
recently made by the Assessment Committee of the Wolverhamp- 
ton Board of Guardians of those portions of their respective pro- 
perties which lie within the jurisdiction of the Board. e 
grievance is stated to be unfairness in these assessments compared 
with those of other assessments of the union. The railway com- 


pany demands a re-valuation of all property outside its own, 
"he matter will be considered by the Board on the 11th inst.; but 
as a re-valuation would cost from £3000 to £4000, it is likely that 
some compromise will be made. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There is very little change of importance to notice 
in the iron trade of this district during the past week. Inquiries 
still come in only slowly, and for no great weight of iron, as a rule ; 
but makers being mostly well sold—in some cases having large 
deliveries before them, which will carry them well over the year— 
they are not at all anxious sellers, Prices for makers’ iron conse- 
quently remain firm, with comparatively very little underselling, 
even amongst second-hand holders of iron. 

Lancashire makers of pig iron are still making very fair deliveries 

inst contracts, and their quotations remain at about 46s., less 
23, for both forge and Sounday pig iron, delivered equal to Man- 
chester ; but new business only to a small extent is at present 
coming in. 

District brands of pig iron coming into this market still rule 

high in price as compared with the local makers. Lincolnshire 
iron in exceptional cases might be bought at 47s. 6d., less 24, but 
the average price asked is 47s, 10d. to 48s. 10d., less 24; whilst for 
Derbyshire makers are asking 49s. to 50s., less 24; and for g.m.b. 
Middlesbrough quotations range from 51s. 10d. to 52s. 10d. net 
cash, delivered equal to Manchester. These figures, however, are 
only being obtained as a rule for small parcels. 
Finished iron makers are generally kept well employed on speci- 
fications, and there are fair inquiries for shipments, but on home 
accounts sales only to a limited extent are at present being effected. 
In exceptional cases bars can be bought at as low as £6 5s. per ton 
delivered into the Manchester district, but the average quotations 
are £6 7s. 6d. to £6 10s., and at these figures makers generally are 
firm. 

The engineering branches of trade throughout this district are 
kept well employed on orders in hand, but I still hear complaints 
that new business is not coming in at all satisfactory. 

The members of the Manchester district of the Amalgamated 
Society of Engineers, which is composed of twenty-one branches, 
with a total membership of about 4000, held a festival at the Belle 
Vue Gardens, Manchester, on Saturday. It is ten years since a 
similar festival was held, and the proceedings were very successful, 
about 2000 members and friends being present. There was, of 
course, the usual procession through the principal streets and at 
the gardens, and after tea had been disposed of a meeting was 
held under the presidency of Mr. R. Austin, the local representa- 
tive of the executive committee, and an address was delivered by 
Mr. J. Burnett, the general secretary of the society, who urged 
more energy and zeal amongst the younger members in carrying 
out the objects of the society, and in securing for themselves the 
social and political influence which, as workmen, they ought to 
exercise. 

A month or two back I referred to an exceptionally heavy pair of 
combined rolling mills for roughing out and finishing iron or steel 
tires, which Messrs. Wm. Collier and Co., of Manchester, had in 
hand for an ironworks in Belgium, and as the work has now been 
completed, I am able to give a few additional details, which will 
be of interest. The mills are constructed to roll tires from lft. 6in. 
up to 9ft. diameter. Two sets of rolls are provided, one set for 
roughing out the blooms as they come from the hammer until they 
are within a few inches of the size required, and the other for 
finishing the tires to the size and section required. The operation 
is carried through all the same heat, and the scale being removed 
from the blooms in the roughing process. The finishing rolls are 
kept clean for their work. The machine consists of a large frame, 
cast in two pieces, weighing thirty tons, with two upright 
shafts in the centre for carrying the rolls constructed of 
Bessemer steel, and ranging from 10in. to 12in. in diameter. 
These shafts are driven G powerful gearing, consisting of bevel 
wheels upon the roughing roll shaft 12in. wide and 4in. pitch, 
which by spur wheels also 12in. wide on the teeth and 4in. pitch 
and nthe on both sides, drive the finishing rolls. The rou en 
out slide carries a vertical steel shaft Sin. diameter with rollers at 
the top, and held in at the bottom by an adjustable foot-stop, 
whilst to take up the wear in the centre there is a friction clip 
keyed on, and made in halves so to be readily removed. Facing- 
up rolls are carried on horizontal slides. At the finishing end there 
are in addition to the large and small rolls a pair of side rolls 
carried on swing brackets, which are brought out to their 
work by worms and worm quadrants. The swing brackets also 
carry two small adjustable rolls to keep the tire in position as it is 
being rolled, whilst the side rolls keep the tire rigid and true 
between the large rolls as it expands in diameter. There are also 
five horizontal rolls, two at each side of the machine and one in the 
centre, on which the tire rests. These rolls are set at one level, 
and are carried on brackets with brass steps and adjustable bear- 
ings, the centre roll being carried in a bracket which is attached to 
the horizontal slide by set screws, and when this slide is moved the 
roll is carried with it, so that as the tire expands in diameter the 
roll moves further off. The main roll shafts are carried on 

werful brackets, and at the bottom are supported on 

oot-plates, with gun-metal bearings adjustable by wedges and 
screws. The half-finished tires are moved from one set of rolls to 
the other by means of a small hydraulic crane, and the moving 
rolls at each end of the machine are actuated by hydraulic pres- 
sure. An hydraulic steel-lined cylinder of 15in. diameter and 
ram of 12in. diameter is attached to each of the roll slides—the 
water passing through the centre of the rams—for keeping the 
pressure on the rolls, and smaller hydraulic cylinders are also 
attached to bring back the roll slides and take out the tires. The 
hydraulic power is obtained by a pair of pumps with large and 
small plungers, the large ones being used only for the rapid motions 
of the slides, and throw themselves out of gear when the pressure 
comeson, The slides are then moved forward to their work by the 
small plunger. These pumpsare worked by a pair of steam cylinders 
attached to the side of the pump cistern. Above ground and by 
the side of the engine are — the hydraulic valves, by means of 
which the slides carrying the moving rolls are —. moved back- 
wards and forwards. The steam valves for working the large and 
the small engines are also placed close to the hydraulic valves, so 
that the whole machine is under the control of one man, All the 
rolls are also put in operation by one man by means of a large 
hand-wheel at the side, and both roughing out and finishing can be 
carried on simult the i The engines for driving 
the mill consist of a pair of horizontal compound condensing en- 
gines, with variable expansion gear. The construction of the 
engines is of the box form, with cylinders bolted on at the end of 
the engine beds, with the whole pair of engines carried on one 
foundation plate. One cylinder has a bore of 26in., and the other 
20in., with a stroke of 3ft. Gin. The small cylinder works on a 
double-throw crank, and the other on a cast iron crank hinged on 
to the end of the engine shaft. The condenser is of the ordinary 
type with a 10in. plunger, and worked by a pair of levers. The 
rolling mill itself weighs nearly 70 tons, and with engines and con- 
densers the total weight is about 100 tons. 

The coal trade continues very quiet, without any alteration in 
prices, except so far as odd sales are made at very low figures to 
move away stocks. The demand shows no material change, house 
fire coals still moving off very slowly, with a moderate inquiry for 
iron-making and steam classes of fuel, but with supplies all round 

lentiful and pits not working more than about four days a week 
in most cases. 

In the shipping trade there has been rather more activity during 
the last week or two, and in coastwise cargoes, chiefly to Ireland, 
there has been a fair business doing. Vessels, however, continue 
scarce, and low prices have still to be taken, steam coal deliv 
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either at Liverpool or Garston being obtainable at from 6s. 6d. to 
7s., and seconds house coal at 8s, 3d. to 8s. 6d. per ton. 

The strike in the St. Helens district continues and shows no 
indication of any early termination. In the Oldham and Ashton 
districts, where the sliding scale for the settlement of wages has 
now been adopted at all the collieries, the arrangement has been 
renewed for another twelve months, the only alterations being that 
in future the scale will oscillate 24 per cent. for every rise or fall 
of 3d. per ton in coal instead of 4d. 


Barrow.—Owing to bank holiday, business has been interfered 
with to a considerable extent, and prices have remained stationary 
in consequence. The amount of business done, however, goes to 
show the healthy state of the market, and the outlook at present 
indicates pretty plainly, I think, a brisk winter’s trade. Prices 
have a tendency to advance, and it is expected that quotations will 
be 1s. per ton higher all round at the beginning of next week. The 
deliveries of metal increase weekly, and as a consequence stocks are 
being reduced very considerably. The demand for mixed samples 
of pig iron is well maintained, and although there is no new feature 
in connection with busi this week, I am able to say that makers 
are asking 60s. for No. 1 Bessemer ; and if the inquiries are kept 
up on the same scale as at anne, they will, in a very short time, 
ask higher values, as the demand outstrips the oe 5 Second- 
hand parcels are scarce. Steel makers are busy, and their position 
is cnchnaged. Prices are firm, and the demand fully maintained, 
Tron ore in better request, at last week’s prices. Iron shipbuilders, 
engineers, ironfounders, boiler-makers, and others, steadily engaged, 
although shipbuilders might be better supplied with orders. The 
demand for coal and coke is good. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Tue largest turret ever made at the Atlas Works—Messrs. John 
Brown and Co., Limited—has been completed this weex for H.M.S. 
Ebinburgh—formerly the Majestic. It is the first of two ordered 
for that vessel, pm is entirely constructed of compound—steel- 
faced—plates, on the principle patented by Mr. J. D. Ellis, the 
chairman of the company. There are seven plates in each turret— 
one 16in. thick, equal to 20in. of iron armour, with two portholes 
3ft. Llin. by 2ft. 7in.; the other six plates are l4in. thick. The 
diameter of the turret—outside measurement—is 28ft. 6in., the 
height 7ft. 24in., and the finished weight is 152 tons, so that in 
the two turrets alone, exclusive of the ordnance to be mounted in 
them, there will be a weight of 304 tons, The turret is a splendid 
specimen of Sheffield manufacture, and is strong evidence of the 
perfection to which compound plates have been brought, not only 
in securing a perfect weld between the two metals, but in the 
uniformity of surface and quality of material throughout. Messrs. 
Brown and Co, are at present full of work in armour-plates, and 
have completed important extensions and additions to facilitate 
their production, These include a new planing shop, 190ft. by 
60ft., where Messrs. Shanks, of Johnstone, near Glasgow, have 
fitted up several fine machines, One of these weighs 170 tons, and 
will take in plates 14ft. by 10ft. A new press is also being con- 
structed, in which it is intended to flange marine boiler fronts of 
18ft. diameter in two plates. 


The Sheffield Chamber of Commerce have had their attention 
seriously directed to the conditions of cial relations between 
this country and Spain. At present the Spanish tariff is even 
more prohibitory than the French. Spain, nettled at what she 
considers the undue favour shown in the admission of French 
wines, has carefully arranged the tariff to operate oppressively on 
English goods. At present the Spanish duties on British manufac- 
tures are higher than on those of all other European countries by 
from 15 to 300 per cent. Common cast iron is 22 per cent. higher, 
finer iron wares 48 per cent. higher, and steel, ordinary and better, 
20 and 30 per cent. higher respectively. Under these circumstances 
it is scarcely surprising that the Chamber should have moved “ that 
a memorial be presented to the Prime Minister pointing out the 
probable destruction of English trade with Spain by reason of the 
admission into that country of French goods at very much lower 
rates than English manufactures, and praying the Government to 
take steps immediately as they may deem expedient, to remedy this 
state of things.” 

A statement has been published to the effect that Messrs. Charles 
Cammell and Co, have given out a contract for the erection of their 
new works at Workington, and that it amounts to something like 
£50,000. I have authority for stating that this statement is not 
correct, Additions and extensions are contemplated at Work- 
ington, but no contract has as yet been given to any builder, nor 
will it amount to much more than one-fourth of the sum named. 


Messrs, Samuel Fox and Co., Limited, present a most satisfac- 
tory report for the year ending 30th June last. They have made 
a profit of £43,381, which, added to the balance from the previous 
qe: gives a total of £48,442. It is proposed to pay a dividend of 

5 per cent per annum, towards which an interim dividend at the 

rate of 10 per cent. per annum was paid on the 1st of March last. This 
will leave £12,442, of which it is proposed to carry £11,780 to the 
reserve fund, increasing that fund to £45,000, and carrying for- 
ward the balance, £662, to next year’s account. This company has 
a private line from Deepcar station to its works at Stockbridge. 
The company took up all the ordinary shares and guaranteed 
payment of principal with interest, and dividends on the deben- 
tures and the preference shares which were issued to the public. 
The debentures for the most part fall due on the 30th September 
next, and the company is gradually acquiring them, being already 
in a position to hold £12,000 of the railway debentures in addition 
to the ordinary shares. Mr. Frederick Bardwell retires from the 
directorate by rotation, and is recom led for re-electi 
important extensions have been made at the works during the las 
few years, and as the next meeting is to be held on the premises, 
pas shareholders will have an opportunity of seeing what has been 
done. 
_ The Sheffield Wagon Company, Limited, in its annual report 
issued on the 9th inst., state that the defalcations of its late 
secretary, Mr. J. M. Wing, entirely preclude the possibility of a 
dividend. A careful examination of the company’s books shows 
the loss thus sustained to be £30,302 15s. 6d., and this is believed 
to be the total amount. At present, however, the amount has 
been carried to a suspense account. 


A very great improvement has latterly taken place in the South 
American demand for sheep-shears, and from Australia the call 
for both sheep-shears and edge tools has recently been remarkable. 
For edge tools several ve eavy orders have also been received 
from the Continent. In fact, the leading makers of sheep-shears 
and edge tools in Sheffield assured me this week that they had not 
been so busy for years as they are now, and that the orders from 
the markets named are larger than at any period since 1872-3. 

The Midland Railway Company, in its half-yearly report, states 
that during that period the mil of 7 ger trains has been 
6,159,417 ; of goods and mineral trains, 9,267,142—a total of 
15,426,599 miles, showing an increase, when compared with thecorre- 
sponding period of last year, of 127,386 miles. During the half- 
year the renewals have been 39 engines, and there have been laid 
51 miles and 57 chains of steel rails, and 60 chains of renewal 
with cross-bed sleepers. The total revenue receipts are £3,451,839 ; 
the working expenses are £1,790,882—including interest on deben- 
tures, &c.—and there is available for dividend £1,248,317, which 
admits of £2 15s. on each £100 consolidated ordinary stock, and the 
other stocks as usual, leaving a balance of £11,878 to be carried 
forward to the current half year. 

The Cutlers’ Company met on the 8th inst., when Mr. Albert A, 
Jowitt, of the Scotia Steel Works, was chosen Master Cutler elect, 
as successor to Mr. J, E, Bingham, silver and electro-plate manu- 

t—trading as Walker and Hall—who retires in Ragtasher. 


Very 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was but a poor attendance at the Cleveland iron market 
held at Middlesbrough on Tuesday last, attributable partly, per- 
haps, to a prolongation on the part of some, of the Bank Holiday 
of the previous day, and partly to the Redcar races which may 
have tempted others. The tone of the market was quiet, witha 
tendency to weakness. ‘‘he war with Egypt helps to produce a 
certain amount of hesitation and uncertainty as to the future, and 
discourages speculation. Again, the occurrence of Stockton races 
next week will lay off completely nine manufactured ironworks, 
consuming collectively from 8000 to 9000 tons of pig iron per week, 
and accumulations to that extent must then take place either in 
makers’ or in public stores. There was, therefore, some solid 
ground for the tendency to weakness discernible on Tuesday. The 
price asked by makers for No. 3 g.m.b. for prompt delivery was 
44s. Gd., f.o.b., and for No. 4 forge, 1s. per ton less. Merchants 
were willing to sell at 3d. per ton under these prices, and in some 
cases, and for forward delivery, at 6d. under. Warrants were 

uite a drug. The nominal price was 44s,, but little business was 

one. The stocks of iron in Connal’s store are still decreasing a 
little, but next week the position will probably be reversed. Ship- 
ments continue to be very brisk, owing no doubt to the fine 
weather, and the gradual approach of the less favourable seasons. 

The manufactured iron trade is in about the same condition as 
pig iron, viz., steady and quiet. The increase of ironworkers’ 
wages by 2) per cent., which took place from the 31st of July, has 
handicapped employers to the extent of about 9d. per ton, and they 
have to face the prospect of another 9d. per ton in six weeks, in 
accordance with Sir J. W. Pease’s award. Inasmuch as their 
selling prices have gone down steadily since that award was given, 
they find it rather hard to have to pay increased prices. They 
have, therefore, given, through their secretary, notice to the iron- 
workers’ secretary that they will require a substantial reduction of 
wages at the termination of the award in October, the exact 
amount of reduction to be fixed later, or according to the then 
position and prospects of the trade. 

Ship plates were on Tuesday still quoted at £6 15s. for large and 
favourable specifications, and £7 for small lots delivered Middles- 
brough, less 2} per cent discount. Bars and angles were £6 5s. 

The half-yearly meeting of the Board of Arbitration was held at 
Darlington on Touscber week, Mr. William Whitwell in the chair, 
and Mr. Cullen in the vice-chair. The report which was read 
showed that twenty firms and 9861 ironworkers were now in mem- 
bership. There is a cash balance in hand of £580 18s, The 
notice for a reduction of wages at the termination of the Pease 
award, which was decided on before and delivered during the 
meeting, produced, as might have been expected, a considerable 
commotion among the delegates. The vice-chairman said he should 
advise the men to claim a rise of 15 = cent., instead of submitting 
to any reduction whatever ; and Mr.Trow, the operatives’ secretary, 
sarcastically alluded to the excellent balance-sheets which had 
been issued recently, hinting especially at the annual report of the 
Consett Iron Company. It was urged on the other hand 
by the ae that the price of manufactured iron had 
fallen considerably, and that at least three firms had recently 
failed, and that the strike of a fortnight in May against the Pease 
award had caused them a heavy loss, which they were entitled to 
recover by lower wages. They had thought it wise and right, how- 
ever, that the award should be absolutely respected during its con- 
tinuance. Along and wearisome discussion took place on the ques- 
tion of compensation to two firms whose men had carried on par- 
tial strikes to carry particular points. Although resolutions were 
passed that the men were entirely in the wrong, and that the 
employers were entitled to compensation, the operative members of 
the Board flatly refused to vote for any compensation whatever 
being paid to the aggrieved employers out of the funds of the Board. 
By a narrow majority, and in face of numerous abstentions, it was 
ultimately carried that the employers might, if they chose, fine the 
offending workmen a small amount each, This, however, was as 
good as non-suiting them, for the men will certainly refuse to pay 
the fines, and the Board has shown itself almost completely power- 
less to enforce its own decisions. A claim from the workmen for 
6d. extra for — half-pig of hematite worked in each —- 
furnace heat was siiaal by the employers, and finally referred to 
Mr. David Dale to decide. 

Messrs. Bolckow, Vaughan, and Co. have issued a circular to 
their shareholders, asking for an increase of capital to the extent 
of £350,000. Of this £250,000 is to be raised as ordinary share 
capital, and the remainder as preference stock. The need is occa- 
sioned by a scheme for developing the now nearly-unoccupied site 
of their old works in Vulcan-street, Middlesbrough. They say 
their present plant is equal to an output of 5000 tons of finished 
steel per week, and they wish to increase this. They also are 
improving their blast furnaces, and intend to develope a trade in 
salt, which underlies their premises. 

Apropos of the salt trade, Messrs. Bell Brothers have now actu- 
ally commenced to make salt at Port Clarence ; and it is said that 
Messrs. Allhusen, of Newcastle, are anxious to acquire a site in the 
same district for a similar purpose. 

A meeting of the creditors of Mr. C. E. Muller, iron merchant, 
of Middlesbrough, and late owner of the Erimus Steelworks at 
South Stockton, has been held. The liabilities to unsecured 
creditors amount to £62,963 9s. 6d., and the available assets to 
£11,705 5s. 6d. This shows a dividend of 3s. 9d. in the pound, 
and there is a probability that the creditors will actually recover 
2s. 6d. It was decided to wind up the estate by arrangement, and 
not in bankruptcy. Mr. W. B. Peat was elected trustee, and 
Messrs. Whitwell, Gjers, Rogerson, Bell, and Thompson a com- 
mittee of inspection, A resolution was then passed to grant the 
debtor his immediate discharge, and he was even highly com- 
plimented on his personal merits, and on his past services to the 
istrict. 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


Arter the breakdown in the warrant market early last week 
the tone of business has been steadier, and a fair amount of trans- 
actions have taken place chiefly among dealers. The unsettled 
state of affairs consequent upon the — war seems to pre- 
clude speculation on the part of the public. But the legitimate 
departments of the iron trade are busy. The past week’s ship- 
ments of pig iron aggregated 13,579 tons, as compared with 13,116 
in the preceding week, and 12,669 in the corresponding week of 
1881. Large consignments are being made to Canada and the 
United States, whilst a fair business is being done with the Con- 
tinent. In the course of the week the stock of pig iron in Messrs. 
Connal and Co.’s Glasgow stores has been reduced by 980 tons, 
but two extra furnaces having been lighted up during the past week 
or so, the output is increased by about 380 tons weekly. 

Business was done in the warrant market on Friday forenoon at 
from 50s. 5d. to 50s. Gd. and down to 50s. 3d. cash, and from 
50s. 7d. to 50s. 5d. one month, the afternoon quotations being 
50s. 44d. to 50s. 6d. cash and 50s. 7d. to 50s. 8d. one month. 
Monday being a bank holiday no market was held. On Tuesday 
forenoon business was done at 50s, 6d. to 50s. 10d. cash and 50s. 4d. 
to 51s. 04d. one month. The market was strong in the afternoon, 
with business at 50s. 10d. ten days to 51s. 1d. cash and 51s. to 
51s. 3d. one month. The market was firm on Wednesday, with 
transactions between 50s. 11d. and 51s. 3d. cash, and 50s. 6d. to 
5ls. 2d. one month. To-day—Thursday—business was done at 
51s. 44d. to 51s, 3d. cash, and 51s, 6d. one month. 

The quotations of makers’ iron are firm as follows :—Gartsherrie, 
f.o.b, at Glasgow, per ton No. 1, 62s, 6d.; No. 3, 55s. 6d.; 
Coltness, 66s. and 56s.; Langloan, 64s. 6d. and 56s.; Summerlee, 
62s. 6d. and 54s, 6d.; Calder, 62s, 6d. and 54s.; Carnbroe, 56s. 
and 52s, 6d.; Clyde, 55s, and 52s, 6d.; Monkland, 52s, 6d. 


50s. 6d.; Quarter, 52s. 6d. and 50s, 6d.; Govan, 52s, 6d. and 
50s. 6d.; Shotts, at Leith, 63s. 6d. and 56s.; Carron, at Grange- 
mouth, 53s, — specially selected, 56s. — and 52s.; Kenneil, at 
Bo'ness, 52s. and 51s.; Glengarnock, at Ardrossan, 56s. and 
_ 6d.; Eglinton, 53s. and 51s, 6d.; Dalmellington, 53s. and 
52s. 


The past week’s arrivals of Middlesbrough pigs at Grangemouth 
were 3825 tons, against 4690 in the preceding week and 4790 in the 
corresponding week of last year, and there is a total decrease on 
these imports from Christmas to date of no less than 46,254 tons. 

At Glasgow very large imports of minerals are taking place, the 
arrivals of iron ore from Bil alone, in the course of four weeks, 
amounting to about 23,000 tons. Notwithstanding this activity the 
demand for hematite is a little easier at the moment, the price 
being 56s. 6d. per ton f.o.b. Cumberland. 

The export department of the coal trade, though not showing 
quite so well as it did a week ago, is still active, and large despatches 
are expected in succeeding weeks. At Glasgow 17,252 tons of coal 
were shipped; Burntisland, 16,789; Ayr, 7110; Greenock, 7175; 
Grangemouth, 6105; Leith, 6228; and Troon, 5737 tons. The 
inland demand continues satisfactory for the season, and prices are 
firm, although not materially improved. 

A strike has occurred of about 150 miners at the Elgin and Well- 
wood Collieries, Dunfermline, the reason assigned by the men being 
that Messrs. Spowart and Co., their employers, have introduced a 
new method of weighing the coals which they consider dis- 
advantageous. 

Mr. David Richmond, of the City Tube Works, Glasgow, has 
purchased the large works of a similar nature in Broomloan-street, 
Govan, which he will carry on under the style of the North British 
Tube Works. Operations at the City Tube Works will not be 
affected by this purchase. 

During July, 82,300 1b. of gunpowder—less than usual—was 
— from the Clyde, of which 44,8001b. went to Melbourne, 
and 37,500 lb. to Valparaiso. 

The appointment of Sir James Falshaw, Bart., as chairman of 
the North British Railway, in succession to the late Mr. Stirling, 
of Kippendavia, has given much satisfaction in railway and com- 
mercial circles, 

Messrs. Stevenson, M.P., Newall, Leslie, and Co., a deputation 
of the River Tyne Commissioners, along with Mr. Urwin, the 
secretary, Mr. Messent, engineer, and Mr. Leishman, harbour- 
master, have been on a visit to the Clyde, inspecting the harbour 
works, and particularly the Glasgow underwriters’ apparatus for 
raising sunken vessels. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THERE is a notice in the Times of a considerable extent of bitu- 
minous coal-field in the neighbourhood of Swansea for sale. The 
time is opportune for such investments. Next week the coal-field 
of Plymouth will be brought to the hammer. The sale in London 
is taken as suggestive. More prospects, it is maintained, of a sale 
being effected would be given if carried out on the spot, where 
purchasers could see what the property was worth for themselves. 
The statement made of a leading railway being in the field as a 
purchaser may be dismissed. One of the principals was questioned 
as to the truth of the statement, and his reply was, ‘‘ Not at all 
likely. We can buy rails cheaper than we can make them.” 

Good progress is being made at Cyfarthfa, and the foundation of 
the new furnaces is being laid in. Mr. William Evans is now in 
charge as manager, and will reside at Linyncelyn, the family 
residence of the Kirkhouses, who have held it for 100 years, the 
first of the name being a manager with the first Crawshay. Con- 
siderable satisfaction was given in Cardiff this week when it was 
announced that the Bute Dock Bill had passed the third reading. 
As I stated last week, it was a foregone conclusion; still, until it 
had actually passed, public expression was withheld. Now even 
the opposers are beginning to think that ‘‘ itis better as itis.” It 
secures the te gd of Cardiff for a long term of years again. 
Mr. W. T. Lewis has earned a vast amount of gratitude by his 
labour, and this success is, so far, the most important. I am glad 
to hear of his improving health. The efforts of the last twelve 
months have been sufficient to tell upon the most vigorous 
condition. 

The iron trade is in a brisk state, and every encouragement is 
given to makers to carry out their alterations and conversions. 
It is now genererally admitted that iron and Welsh mine are 
amongst the obsolete, but inquiries for good Welsh mine are still 
coming to hand, and old scrap iron, broken mouldings, &c., are 
readily bought. I note an important sale of cast and wrought iron 
at Nantyglo next week. 

An important case was heard at Swansea Assizes last week, in 
which a claim was made upon a colliery owner for damage caused 
at Maesteg by working too near the foundation of ahouse. It was, 
however, shown that in the lease accepted by plaintiff, it was 
stipulated that no damages would be allowed in the event of any 
subsidence of ground, and so a nonsuit was entered. The affair 
has been freely discussed in the coal district, and the general 
scrutiny of leases has been the result, the point being of vital 
importance. 

Arching with masonry is resorted to in the deep Navigation pit, 
Treharris, and is found to answer well. A large output is pro- 
mised when this has been effected. 

There is a good inquiry for coals of all descriptions, house and 
steam, and prices are remarkably firm for the season. Small coals 
are in excellent demand, and g rices are secured. 

The total exports of coal from the Welsh ports to foreign and 
coastwise destinations exceeded last week 200,000 tons. Our next 
total will not be so large, the colliery population having taken a 
good deal of holiday-making this week, and the Rhondda colliers 
have been engaged, some as volunteers, others at one of those 
Welsh Olympian contests known as an Eisteddfod, held at Aber- 
gavenny, whereat they figured remarkably well in vocal melody. 
Notwithstanding these relaxations, a good deal of satisfactory 
business is being done, and coalowners are not slow in attributin 
the firmness of the market and its healthy state to the successf 
passing of the Bute Dock Bill. 


NavAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William E. Pileher, chief 
engineer, to the Invincible ; William J. Cauter, chief engineer, to 
the Humber; James G. Bain, chief engineer, to the Asia, for 
service in the Rupert; Andrew Watt, chief engineer, to the 
Duncan, for service in the Hydra; Richard H. Tregenna, engineer, 
to the Indus, for service in the Hotspur; William H. Moon, 
engincer, to the Indus, for service in the Industry ; and Henry G. 
Burr, engineer, to the Asia, for service in the Elk. 


Twin First-class CARRIAGES. — Some new twin first-class 
carriages just completed at the Wolverton Carriage Works of the 
London and North-Western Railway Company were on Saturday 
run from London, attached to the mid-day train. The two 
carriages are each rather larger than the ordinary first-class 
carriages. One is devoted to gentlemen, and has a small separate 
smoking-room for six persons; the other has its central saloon 
devoted to family parties, with a separate compartment of like 
dimensions as the smoking-room — about 6ft. square — devoted 
exclusively to ladies. Each carriage has its lavatory, and the two 
carriages are coupled together, the interspace being covered by an 
enclosed platform, forming, with the end compartments of the 
carriages, an ante-room, in which an attendant travels with the 
carriages, and is summoned by the traveller by electric bell. 
There is a gangway completely through the whole length of the 
twin carriages, being, including the intermediate platform, a total 
of 72ft. Doors close one carriage from the other, by which suffi- 
cient privacy is ensured, whilst there still remains, in case of need, 
@ means of communication. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-offiice Sales Department, for Patent Specijications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to pages and 
tiading the numbers of the Specification. 


Applications for Letters Patent. 

*,* When patents have been “‘communicated” the 
‘name and address of the communicating party are 
printed in italics. 

lst August, 1882. 

8638. Cottectinc Dost, A. Stevenson, Chester. 

3639. Puriryine Gas, J. Waiker, Leeds. 

3640. Distittinc Tar, W. Maxwell, Gartsherrie. 

3641. G. W. von Nawrocki.—( Messrs. & Stern 
and Sohn, Germany.) 

3642. ScuLLING Boats, T. J. Edwards, London. 

3643. AmMonta, A. Feldman, Germany. 

3644. InpicaTiNG FrREDaMP, Kitsee, Cincinnati. 

3645. ANTI-FRICTION Bearincs, W. P. Thompson.—(Z. 
Solomon and B. Armant, Montreal.) 

3646. Propucts from So.ip Matrsrs, G. F. 
Redfern.—(4. Wurtz, New 

3647. Packine, J. Brown, 

3648. FASTENING, G. F. C. C. Henderson, 
Picton, and T. A. McDonald, Durham.) 

8649. SckEW PROPELLERs, H. Hardy, Edinburgh. 

3650. Trousrrs, R. Redman, Hebden Bridge. 

3651. Preventine IncrustaTion in Bor.ers, W. E. 
Gedge.—(J. Boissié, Paris.) 

3652. Drivinc Be.t, W. H. Chase, London. 

3653. PERMANENT Way, A. Vogt and A. Figge, London. 
3654. Saw-Fitinc Apparatus, A. M. Clark.—(C. M. 
Blkins, Matteawan, and WW. R. Wi eston, Newburgh.) 

3655. Exvecrric Lamps, O. G. Pritchard, Penge. 

3656. CicaretTes, W. R. Lake.—(The Cowman Cigarette 
Machine Company for Foreign Countries, New York.) 
3657. Emprorpery Apparatus, W. R. Lake.—(F. H. 

Chilton, New York.) 
3658. Steam Pumps, W. W. Beaumont, London. 


2nd August, 1882. 
8659. InrprEsstnc the Postmark, &c., on Letrers, E. 
Brydges.—(D. Grove, Berlin & Plitmecke, 
3660. InsTRUMENTs, P. Ehrlich, Go 
3661. TeLEPHoNeE Circuits, J. W. Fletcher, Stockport. 
3662. TuBe Expanpine, G. —(P. 
France.) 
3663. Steam Traps, H. Lancaster, Pendleton. 
3664. FasTeyrne, T. Marlborough and J. Cunningham, 
Sunderland. 
3665. Prares of Barrerres, T. Cuttriss.—(C. Cuttriss, 


U.8.) 
. R. de Faucheux d’Humy, London. 
3667. Railway Switcnes, H. J. Haddan.—(G. Otte, 
Apeldoorn, Holland.) 
3668. Lusricatine, B. A. Dobson, Bolton. 
3669. Looms, J. Whittaker, Padiham, and R. Claydon, 
Richton. 
3670. Sroprerinc Bortrtves, T. and J. Brooke, Sheffield. 
3671. Rartway Switcues, &c., P. Prince, Derby. 
572. Ficurep Cuotn, J. Kirkman, R. Smith, P. 
Entwistle, Bolton. 
3673. STEEL, &c., Rops, E. Deeley, Walsall. 
3674. PRevestine AcciDEnts, Williams, Newport. 
3675. CLeaninc Woot, W. P. Thompson.—({A. Frayss¢, 
Anvers, Belgium.) 
3676. SLiDInc Gates, W. Thompson.—{J. Sherwin, U.S. 
3677. Stupe Vatves, A. M. Clark.—(J. De Lancey, U.S. 
3678. Water, L. A. Groth.—(F. Pichler and C. Sedldcek, 


ienna.) 

3679. Permanent Way, L. A. Groth.—(F. Schanman, 
Sweden.) 

3680. Rives, R. J. La Grange, St. Leonard’s-on-Sea. 

3681. TELEPHONic CommunicaTIoN, J. Cowan, Garston. 

3682. Grass Ciiprers, T. Green, 

3683. Lockruye Mecuanism, W. R. Lake. —(. F. New- 
bury, Brooklyn, New York. ) 

3684. Fire-arm, W. R. Lake.—(C. Coronini, Austria.) 

3685. DyNaMO-ELECTRIC MacHINEs, W. Lake.—(d. 
C. Sampleand F. Rabl, Camden, U.S. 

3686. Exuaust Fans, F. M. Eden, Kettering. 

3687. Workinc Macuinery, J. Hircock, Birmingham. 

3688. Door Kyoss, W. Thomson, Shaw. 

3689. Evecrricat Exercy, W. Lake. —({M. Levy, Paris.) 

3690. HorsesHogs, J. R. Thompson, Buckden. 

3691. CHaNnNELS, &c., G. M. Edwards, London. 

3692. Tension, &c., Wispinc, Y. Duxbury, jun., Over 
Darwen. Lancashire. 


8rd August, 1882. 

3693. Evaroratine, &c., Liquips, H. Gardner.—(F. B. 
Nichols and C. Thompson, Halifaz.) 

8694. Wacor, E. Hollingworth, Dobcross. 

3695. Preservine MiLk, H. von Roden, Hamburg. 

8696. Prevestine Norse, W. Ney, London. 

3697. Intestines, E. de Pass.—(S. Oppen- 
heimer, New York.) 

3698. MicropHoyic Apparatus, J. H. Johnson.—(Dr. 
A. D Arsonval, Paris.) 

3699. J. ‘Harrison, Birmingham. 

8700. Seconpary Batreries, E. G. Brewer.—(0. 
Schulz, Germany.) 

3701. Preventinc Down Dravcut 1n Camyeys, C. E. 
Hanewald.—{F. Haszelmann, Germany.) 

3702. Cement, L. Roth, Wetzlar, Prussia. 

3703. Ice, T.. Watts, Newport and W. Gorman, London. 

4th August, 1882. 

3704. Vacuum Brake, J. Gresham, Salford. 

3705. Evecrric Lamp, J. L. Somoff, London. 

3706. Harmoniums with Pianos, L. 
Kiistner, Hamburg. 

8707. STEAM Exornes, C. J. Galloway and J. H. Beck- 
with, Manshester. 

3708. Woot, H. Haddan.—(F. Fernau d& Co., Belgium.) 

3709. PROPELLERS, W. G. Wrench, Glasgow 

3710. ELecrric LicHTING, T. Parker, Coalbrookdale, 
and P. B. Elwell, Woiverhampton. 

871L. BorLer BRIDGES, C. Hill, Blaydon-on-Tyne. 

8712. Evecrro-macnets, 8. C. C. Currie, London. 

3713. Evecrric Arc Lamps, E. G. Brewer.—{ Société 
Anonyme des Ateliers de Construction Mécanique et 
d@ Appareils Electriques, Paris.) 

8714. SuLpHUROUs ANHYDRIDE, 8. Pitt.—(Compognie 
Industrielle des Procédés Raoul Pictet, Paris.) 

3715. Dressinc WasTE SILK, 8. Lister, Manningham. 

3716. CUBE FIRE-LIGHTERS, T. V. Trew, Plaistow. 

3717. Axies, W. R. Lake.—(D. Anderson, Australia.) 

3718. Treatinc Ore, W. R. Lake.—(R. McCully, U.8.) 

3719. Fotpine Seats, W. H. Avis, Polegate. 

3720. Sourrarres, &c., A. B. Furlong, London. 

3721. Bortmic Liquors, A. Barraclough, York. 

3722. Button, A. Combault and W. T. Taylor, London. 

3723. PLovcninc, &c., J. Imray.—(P. Dietrich, Berlin.) 

3724. SutpHo-acips, F. Wirth.—(Farbfabrick vormals 
Bronner, Germany.) 

3725. Vaporisine, &c., E. J. C. Fear, Redland. 

3726. Fac-siMILE of WRITINGS, T. H. Taylor, 
Manchester. 


5th August, 1882. 

8727. Type-writers, A. Boulton and C. Dickie.—(A. 
Hausen, Hamburg. 

3728. CARRIAGES, t. Scott, London. 
3729. WasH-sTANps, A. J. ‘Boult.—(N. 0. Bond, U.S.) 
3730. Bicyces, J. G. Horsey and T. Bell, London. 
3731. Recoverine Try, A. T. Becks, Aston. 
3732. Preventinc the RemovaLt of Corks from 


Bortties, H. Shaw, Aston, near Birmingham. 
3733. Propriiers, G. C. Parini, Lom ly, Italy. 


$734. Conveyine, &c., Grain, L. E. Mansfield, Paris. 
8735. REDUCING, MUsERALS, R. J. Cunnack, Helston. 
$736. Heatine, Fiuips, W. & G. Lawrence, London. 
737. Ceramic Composition, B. Mills.—(F. @illet, Paris.) 
8738. Houper for C. E. Bryant, London. 
8739. Rorary Enoungs, J. G. Jones, London. 
$740. Bieacuina, &c., J. C. Mewburn.—{(J. Vercraysse- 
Degraeve, Belgium.) 
8741. Bricks, &c., A. Bauquié, Paris. 
3742. I. T. Townshend, Coventry. 
3743. Hay Rakes, G. Perrott, jun., Cork. 
3744. &., Fasrics, D. Guille, London. 
3745. Recuuatise the of Gasgs, R. Macintyre, 


London. 

$746. Dverse, &c., of Hanks, G. Heywood and 8. 
Spencer, Lancaster. 

8747. Sprinc Matrresses, G. H. Slack, Manchester. 
3748. Moves, J. E. Eppenstall, Milnsbridge. 

3749. Faprtc for WaLL Hanornas, A. M. Clark.—(A. 
Hutchinson, Paris.) 

3750. DENTAL Pcates, J. H. Gartrell, Penzance. 

8751. ELEcTRIcAL SIGNALLING, W. R. Lake.—-(@. W. 
and A. D. Blodgett, Boston ) 

$752. TransmiTTine Ececrricity, T. J. Handford.— 
(T. A, Edison, Menlo Park, U.S.) 

$753. Hoiper for ELecrric Lamps, C. Sibley, London. 

3754. Furnaces, W. R. Lake.—(C. P. de Bondini, Con- 
stantinople.) 

3755. EvecrricaL Meters, T. J. Handford.—(T. A. 
Edison, Menlo Park, U.S.) 

3756. Dynamo, &c., MACHINES, T. J. Handford.—(T. 
A. Bdison, Menlo Park, U.S.) 

3757. Licnt Emrrrine Conpvcrors, R. Werdermann, 
London. 

Tth August, 1882. 

$758. VentTiLaTina, A. R. and J. W. Harding, Leeds. 

8759. PerroraTinG CHEQUES, &c., P. Jensen.—{0. A. 

. Bricsson, Sweden.) 

8760. TuRBINEs, J. McConnell, Ballymena. 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
3644. Inpicatrnc the Presence of Fire-pamp, I. 

Kitsee, Cincinnati.—lst August, 1882. 

3656. CicareTres, W. R. Lake, London.—A commu- 
nication from the Cowman Ci tte Machine Com- 
pany for Foreign Countries, New York.—lst August, 
1882. 


3676. Strprinc Gates, W. P. Thompson, London.—A 
communication from I. 8. Sh Battle Creek.— 
Qnd August, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 

3106. Locks, J. Betjemann, London.—3lst July, 1879. 

3119. Stoppers for Borrtes, W. W. Bird, jun., St. 
Sampson's, Guernsey.—Ilst August, 1879. 

$401. FirE-ENGINES, B. Massey, Stafford.—23rd August, 
1879. 

$142. Sream Generators, T. Russell, Aberdeen.—5th 
August, 1879. 

$227. Moutpine Macuings, F. Wirth, Germany.—11th 
August, 1879. 

$245. Gas Moror Enorves, C. D. Abel, London.—12th 
August, 1879. 

3271. and Castine Grass, H. Simon, Man- 
chester.—13ta August, 1879. 

$282. Friction Brake, C. Fairholme, London.—1l4th 
August, 1879. 

3131. Cuuckine, &c., Pires, T. Milburn and C. W. 
Haydon, Staley Bri —2nd August, 1879. 

$172. Vatve Gear, J. R. Jefferies, Ipswich.—7th 
August, 1879. 

3173. Hames, C. Kesseler, Berlin.—7th August, 1879. 

ENGINES, Pitt, Sutton.—13th August, 


ses. and Ropes, G. Hawksley, London.—l4th 
August, 1879. 

3153. Dear Persons to DistincuisH Sounps, 
W. R: Lake, London.—5th August, 1879. 

= Gavans, R. Arnoldi, Ottawa.—6th August, 


Haddan, London.—7th August, 1 


Patents on_which the Stamp Duty of 

£100 has been paid. 

3521. TreatInc Dryinc O11s,G Hadfield, Manchester. 
—19th September, 1877. 

2881. Fixinc of Taper and Fiancep Tvses for 
Borzers, C. J. Galloway and J. H. Beckwith, Man- 
chester.—1l6th August, 1875. 

2727. Propucinc R. P. Pictet, Geneva. —3rd 
August, 1875. 

2752. Revotvinc Suvtrers, H. Woodburne, Ulverston. 
—4th August, 1875. 

2786. Firinc, &c., ToRPEDoEs, C. A. McEvoy, London. 
—ith August, 1875. 

2788. Corrins, J. Larkman and J. Diprose, London.— 
7th August, 1875. 

2866. MorpanTinc, &c., Yarns, M. Baerlein, Man- 
chester.—l4th August, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 25th August, 1882. 

1513. Taps and Vatves, F. Robinson, Bradley.—29th 
March, 1882. 

1514. Excrnes, G. Tidcombe, jun., Watford.—29th 
March, 1882. 

1533. EXTRACTING Gases from MoLTEN MeTALs, &c., 
R. Aitken, London.—29th March, 1882. 

1556. GENERATING, &c., ELECTRICITY, J. 8. Williams, 
London.—30th March, 1882. 

1566. Looms, J. Wade, Wortley.—3lst March, 1882. 

1576. Tix, W. A. Barlow, London.—A communication 
from L. Bourau.—3lst 

1583. Evectric BELL, inko, Hornsey. 
—Com. from M. I. Siegel. mies April, 1 

1598. GRINDING ey G. Ryder and aL Fielding, 
Bolton.—lst April, 1 

1603. Pianos, W. Fischer, ‘Dresden.—3rd April, 1882. 

1651. Frre-escape, &c., W. R. Lake, London.—A com- 
munication from L. D. B. Shaw.—5th April, 188%. 

1670. Ececrric Lamps, J. Jameson, Akenside Hill.— 
6th April, 1882. 

1785. VenTitatinc Apparatus, T. Rowan, London.— 
14th April, 1882. 

1847. Printinc Apparatus, J. F. Haskins, London.— 
18th April, 1882. 

1928. TREATING Minera O1ts, E. de Pass, London.— 
Com. from P. J. N. Labouret.—22nd April, 1882. 

2203. Printinc Macuies, W. R. Lake, London.— 
Com. from J. T. Hawkins.—10th May, 1882. 

2204. Printinc Macuines, W. R. Lake, London.— 
Com. from J. T. Hawkins.—10th May, 1882. 

2208. Prrntinc Macuines, W. R. Lake, London.— 
Com. from J. T. Hawkins.—10th May, 1882. 

2639. Fotpinc Cuarrs, &c., J. Hayes, Kingsland.— 
5th June, 1882. 

3025. DysaMo-ELECTRIC MacuingEs, E. A. Sperry, Cort- 

8.—27th June, 1882. 

3231. FasTENING Letters, &c., F. A. R. Russell, 
London.—7th July, 1882. 

3281. ELecrricaL Conpuctors, F. Jacob, London.— 
11th July, 1882 

3419. DyNaMo-ELEcTRIC Macnings, 8. Z. de Ferranti, 
Shepherd’s-bush, and A. Thompson, London.—18th 
July, 1882. 


Last day for filing opposition, 29th August, 1882. 
1396. Poriryinc Sewace, &c., G. J. Andrews and 
F. H. Parker, London.—22nd March, 1882. 
1610. Woot, W. Cliffe, Ley Moor—3rd April, 


188: 

1613. ™ and Cocks, F. G. Fleury, London.—3rd 
April, 1882. 

1614. DyNaMo-ELEcTRIC Macuines, W. R. Lake, Lon- 
don.—Com. from E. Weston.—3rd April, 1882. 

1616. Currents, W. B. Brain, Cinderford.— 
8rd April, 1882. 


1617. Currine Woop Brocks, F. Wirth, Frankfort-on- 
the-Maine.—Com. from G. Sebold.—3rd 1882, 
1619. Carson Conpvuctors, W. R. Lake mdon,— 

Com. from H. 8. Maxim.—8rd April, 1882. 
1623. Bicycus, A. E. Gorse, Birmingham.—4th April, 
188) 


1632. aay E. Priestman, Sheffield. 
—4th April, 1882. 

1639. ELecrro- &c., W. H. Walenn, 
London.—4th 

1646, an J. Spence, Shipley.—5th 
April, 1 882. 

1652. Roap Curss, J. J. Wheeler, London.—5th Apri, 
1882. 


1653. TRAVELLING _— &c., T. A. Mitchell, Chisle- 
hurst.—5th April, 1882. 

1655. WaTeR-cLosetTs, Conolly, London.—5th April, 
188 


2. 

1569. Urriisinc Sea Waves, R. J. Scott, London.— 
5th April, 1882. 

1662 Weer or UNDER Frames, R. Hadfield, Sheffield. 
—5th April, 1882. 

1663. TELEPHONE Circuits, F. D’A. Goold, London.— 
5th April, 1882. 

1665. Tannin, E. A. Upton.—A 
tion from A. Mitscherlich.—6th April, 188 

1669. Tippinc Frame for Wacons, R. Haaheld, London. 
—6th April, 1882. 

1674. Sarery Apparatus, C. D. Abel, London.—Acom- 
munication from F. Pelzer.—6th April, 1882. 

1680. y—* &c., W. Scantlebury, Lower Clapton. 


April, 1882. 

1691. Movuntinc Tosacco Pipss, &c., W. Rest, London. 
—6th A » 1882. 

1697, ELecrric Lamps, Hon. R. and F. A. 
Ormiston, London.—8th April, 188: 

1700. Gatvanisinc Saeet Iron, T. London. 
—8th April, 1882. 

1703. ane for OnpDNaNCcE, E. Palliser, London. 
8th ow, 

1716. HING Ries &e., ry Bell, jun., York, and W. 

say, Durham.—11th 4 1 
1731. BevELLING GLass, arsonage, London.—12th 
pril, 1882. 

1742. CrEaMs or Brveraces, F. P. Beck, Brussels.— 
12th April, 1882. 

1806. Casino for Surps, &c., A. L. 8. Leighs, London. 
—15th April, 1882. 

1808. Picktinc, &c., MetaL J. R. Turnock, 
Dafen.—15th April, 1882. 

1883. Paintinc Macuinery, W. Conquest, London.— 
Com. from R. Hoe and Co.—19th April, 1882. 

1945. TELEPHONE ALARMs, W. Morgan-Brown, London. 

om. from J. F. Kettell.—25th April, 1882. 

1947. Coxe, J. “Jameson, Newcastle-on-Tyne.—25th 
April, 1882. 
1965. Heap Coverrnos, C. E. Naish, Birmingham.—A 
communication from W. Gotaus.—26th “Apa, 1882. 
2147. Topacco Poucues, B. L. James, Wanstead Park. 
—6th May, 1882. 

2166. Uritisinc Heat, T. Charlton and J. Wright, 
London.—9th May, 1882. 

2715. TreaTiInc Reoutvus or Marre, E. A. Parnell, 
Swansea.—9th June, 1882. 

2771. DyNaMO-ELECTRICAL J, Farquharson, 
Fulham.—13th June, 1882. 

2872. Distituinc Spirit, J. T. Board, Bristol.—l7th 
June, 1882. 

29:9. CaBLe TRACTION &c., J. Wright, 
London.—Com. from C. F. Findlay.—20th June, 1882. 

2980. HorsesHogs, J. C. Mewburn, London.—A com- 
munication from L. G. Claude.—23rd June, 1882. 

$250. Furnaces, J. Burch, Stockport.—8th July, 1882. 

3348. TREATING SkIM MILK, H. J. addan, Lon on.—A 
communication from D. H. Burrell. —l4th July, 1882. 

3363. Hoop Joints, C. E. Gibson, Birmingham.—15th 
July, 1882. 

3383. Ice, H. J. Haddan, London.—A communication 
from T. 8. Rankin. —lith July, 1882. 

$445. Dryinc, &c., Apparatus, H. J. Haddan, Lon- 
don.—Com. from F. H. C. Mey.— July 1882. 

$446. Steam Enorne Governors, H. J. Haddan, Lon- 
don.—Com. from F. H. Ball. —20th July, 1882. 

3644. Frre-pamp InpicatTor, L. Kitsee, Cincinnati, U.S. 
—lst August, 1882. 

3676. SLIDING P. Thompson, London.—A 
communication from I. Sherwin.—2nd August, 1882. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
4th August, 1882.) 


561. Dust Cottectors, P. V. Gelder, Sowerby Bridge. 
—6th Febuary, 1882. 

577. Cocks orn Vatves, T. Morgan, London. — 6th 
February, 1882. 

578. Evectric Lamps, B. J. B. Mills, London.—7th 
February, 1882. 

583. re B. Roberts, Wolverhampton. — 7th 
February, 188: 

600. Smith, Eccles.—8th February, 


ons. Fivurp Meter, C. D. Abel, London.—8th February, 
1882 


615. Wixpow-sas and Door Frames, J. H. Miles, 
Southampton.—8th February, 1882. 

620. Tr1PLE ALLoys of Mancanese, &c., G. Scott, 
London.—8th February, 1882. 

621. ELectric J. B. Rogers, London.—8th 
February, 188 

622. LEATHER iene, E. A. Brydges, Upton. —8th 
February, 1882. 

STAMPING Macurnes, J. G. A. Haller, Hamburg.— 

10th February, 1882. 

654. Linines for Vent Fives, &c., T. Fraser, Aber- 
deen.—10th February, 1882. 

697. Horsrsnogs, G. Collier, Newcastle-upon-Tyne, 
and W. Armes, "Norwich. —13th February, 1882. 

700. GENERATING, &c., Evecrriciry, J. 8. Williams, 
London.—13th February, 1882. 

716 Poriryine Coat Gas, T. E. Jones, Tottenham.— 
14th February, 1882. 

FEEDING R. B. Pope, Dumbarton.— 
15th February, 1882. 

738. Cases or Receptacies, J. Ferguson, Ashton 
Keynes.—15th February, 1882. 

743. Urizisinc Sewace, G. H. Gerson, Berlin.—15th 
February, 1882. 

750. TRANSMITTING Motion, W. Spence, London.—16th 
February, 1882. 

753. TRAVELLING Bortprxe for a Circus, C. H. Keith, 
Bradford.—16th February, 1882. 

758. TeLecRaPaH InsTRUMENT, F. J. Cheesbrough, 
Liverpool.—16th February, 1882. 

810. VentiLaTinc Vatve, A. 8.-C. Buxton and F. 0. 
Ross, Hammersmith.—20th February, 1882. 

824, Drivino, &c., Metatiic Stapies, W. R. Lake, 
London.—20th 1882. 

845. Seats or Sappies, C. Edwards, Birmingham.— 
2lst February, 1882. 

864. Furnaces, J. H. Johnson, London.—22nd Febru- 
ary, 1882. 

889. WaTeR-cLoseTs, J. C. Mewburn, London.—23rd 
February, 1882. 

892. Desiccatinc Sewacr, &c., J. H. Johnson, Lon- 
don.—23rd February, 1882. 

963. PrEventTiING Accipents, C. N. Leroy, 
Paris.—28th February, 1882. 

993. PocKET-HANGER, A. M. Clark, London. — lst 
March, 1882. 

= ALUMINIUM, J. Morris, Uddingston.—4th March, 

1882. 


1080. Reers of Reapisc Macnines, A. M. Clark, 
London.—6th March, 1882, 

1255. RepgaTine SMALL-ARM, F. J. Cheesbrough, Liver- 
pool.—15th March, 1882. 

KnitTeD R. Mackie, Stewarton, and 

Start and H. Scattergood, Nottingham.—15th 

1882, 

1304. TuRasninc Macnings, T. and W. Nalder, Wantage. 
—lith March, 1882. 

1409. ARMOUR-PLATES, H. Reusch, Prussia, — 23rd 
March, 1882. 


1753. Sutpaipe of Sopium, &c., W. Weldon, Burstow, 
—18th April, 1882. 

1912. Buckley, Sheffield. —2lst April, 1882. 

2064. MeasuriNG InstRUMENTs, H. H. Lake, London. 
—2nd May, 1882. 

2263. Barrerigs, A. Tribe, Notting-hill.— 
18th May, 1882. 

2391. Seconpary Batrerigs, J. Pitkin, London.—20th 


May, 1882. 
2412. Marker, T. Green, Leeds.—22nd May, 
1882. 


2414. INSULATING Marteriats, J. A. Fleming, Hamp- 
stead.—22nd May, 1882 

2427. Knives, C. H. Wood, Sheffield.—23rd May, 1882, 

2432. Evecrric Lamps, G. G. André, Dorking.—23rd 


May, 1882. 

2452. Ececrric Lamps, J. Wetter, New Wandsworth.—- 
24th May, 1882. 

2471. CoLourine -+ R. Meldola, Hackney 
Wick.—24th May, 1 

2577. Wasuina, &c., E. Lofts, Cherryhinton. 
—S8lst May, 1882. 

2662. feng 3. Davis, Kearsley Moor.—7th June, 1882, 

2719. CoupLine and Burrina Apparatos, W. R. Lake 
London.—9th June, 1882. 


(List of Letters Patent which passed the Great Seal on 

the 8th August, 1882.) 

631. Corsets, &c., A. Wardrop, London.—9th February, 
1882. 


635. Steam Borers, W. Arnold, Barnsley. — 9th 
February, 1882. 

645. &e., Iron, R. Thompson, Wigan.—10th 
February, 1882. 

658. Stass or Panes, A. M‘Lean, Surrey. — 10th 
February, 1882. 

677. INTERLOCKING Apparatus, W. E. Langdon, Derby. 
—llth February, 

W. Watson, Leeds.—11th February, 


690. FasTENING G. Schwartzkopff, 
Berlin.—13th February, 1 

718. Hat Naps, E. K. Dutton, Manchester. —14th 
February, 1882. 

723. Spgrep Governor, G. B. Goodfellow and R. 
Matthews, Hyde.—15th February, 1882. 

766. GeneraTine, &c., Evecrricity, J. 8. Williams, 
London.—16th February, 1882. 

775. PHOTOGRAPHY, T. Wall, Longfleet. — 17th 
February, 1882. 

783. Fountain F. F. Benvenuti, Swan- 

sea.—l7th February, 1882. 
815. Riverrine, &c., Apparatus, F. J. Rowan, Glas- 
w.—20th February, 1882. 

831. “Euacrato Lamps, J. Rapieff, London. — 2lst 
February, 1882. 

841. Knittino Macuines, J. W. Watts, Countesthorpe. 
—2lst Februa 882. 

846. WELDLEss UBES, R. Elliott, Newcastle-on-Tyne. 
—2lst February, 1882. 

850. Rarsina, &c., Buinps, J. Everard, Birmingham.— 
2lst February, 182. 

888. WarTer-cLosets, H. Sutcliffe, Halifax. — 23rd 
February, 1882. 

994. Gas-moTor Enaines, J. Fielding, Gloucester.—1st 
March, 1882. 

1087. Pumps, R. Skene, London.—3rd March, 1882. 

1092. KNITTING MACHINES, T. Priestley, Bradford, — 
7th March, 1882. 

1269. Fixina Tusive Pins, &c., G. Wilde, Selston.— 
16th March, 1882. 

1590. Gas-MoTOR Enoines, R. Skene, London.—lIst 
April, 1882. 

1821. Smuicrous Copper, &c., J. C. Mewburn, London. 
—I7th April, 1882. 

1949. BessEMER 8. G. Thomas, London. 
—25th April, 188: 

“LOCK, J. Haddan, London.—25th April, 


wi J. and 8. H. Ogden, Man- 
chester.—26th A 1882, 
1982. CARTRIDGE Macazines, G. E. Vaughan, London. 


—27th April, 1882. 

2134. Gas, &c., Meters, W. C. Parkinson, London.— 
6th May, 1 1882. 

2144. a Lamps, J. H. Johnson, London.—6th 
May, 1 


2328. &c., F. J. Smith, Heywood.— 
18th May, 

2352. J. Preston, Stratford-le-Bow.— 
18th May, 1882. 

2426. Borrtinc Apparatus, F. Foster, London.—23rd 


May, 1882. 

2458. “Georrans for Borries, &c., N. Thompson, Lon- 
don.—24th May, 1882. 

2540. Fornaces or Fire-orates, G. F. Janes, London. 

—27th May, 1882. 

2568. Barres and Keys of om &c., G. Bolton, 
Wolverhampton.—3lst Ma 

2612. Stoves, C. Lister and War Wardle, Middlesbrough. 
—2nd June, 1882. 

2613. Evecrric Lamps, W. E. Ayrton and J. Perry, 
London.—3rd June, 1882. 

2630. DyNamo-ELectric Macuines, A. J. Jarman, 
London.—5th June, 1882. 

2885. DyNamo-ELectRic, &c., Macuines, J, A. Berly, 
London.—19th June, 1882. 


List of Specifications published during the 
week ending August 5th, 1882. 
4880, 6d.; 5524, 8d.; 5552, Lae 6d.; 5629, 6d.; 


90, 2 


121; 6d.; 123, 4d.; 124, 2d.; 128, 6d.; 
180, 6d.; 192, 2d.; 204, 1s. 10d.: bor, bac: 209, '10d.; 
1221, 6d. 
*,* Specifications will be forwarded by from 
the receipt of the amount and 

tage. ceeding 1s. must be remitted by 
onde ote, ble at the Post-office, 5, 
High Holborn, to Mr. Reader Lack, her Majesty's 
, Ch y- 

on, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Toe ENGINEER at the 
Office of Her Majesty’ of Patents. 


4880. PorTaBLe Foros, G. G. H. Pym, Nottingham.— 
8th November, 1881. 6d. 

The inventor claims the construction and employ- 
ment of a self-acting clutch for operating the fan of a 
portable forge. 

5524. Lamps, R. Kennedy, 


881. 

This relates both to incandescent and arc —— 
With regard to incandescent lamps, the inven 
consists of in a mercury pump for 
hausting the = The inventor constructs 
his carbons 0! bres of the aloe plant, and the 
joint of the Leer wires with the carbon is made 
durable by the deposition of carbon on it. In the 
inventor's arc lamp the upper carbon is attached to 
the core of a solenoid in the current. The lower 
ths core of in the eu by cords passing 


| 
| 
| 
5718, 6d.; 5720, 6d.; 5723, 6d.; 5725, 8d.; 5728, 8d.; 
5732, 6d.; 5734, 6d.; 5736, 4d.; 5741, 8d.; 5743, 6d.; 
5745, 6d.; 5746, 6d.; 5747, 8d.; 5748, 6d.; 4, 6d.; 
6, 6d.; 7, 6d.; 8, 6d.; 10, 4d.; 14, 6d.; 15, 6d.; 21, 10d.; 
22, 2d; 23, 2d.; 26, 6d.; 29, 2d.; 30, 2d.; 31, 8d.; 
$2, 2d.; 38, 4d.; 84, 8d.; 
43, 2d.; 45, 8d.; 47, 4d.; 
| 54, 2d.; 56, 2d.; 57, 2d.; 
62, 4d.; 63, 2d.; 64. 6d.; 65, 6d.; 66, 2d.; 67, 2d.; 68, 2d., 
| 69, 4d.; 70, 6d.; 71, 10d. 
| 78, 10d.; 80, 6d.; 81, 4d. d.; 93, 4d.; 
94, 2d.; 96, 2d.; 97, 2d.; -; 101, 4d.; 
102, 6d.; 103, 6d.; 105, 4d.; 106, 6d.; 112, 2d.; 113, 2d.; 
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over pulleys to counterweights proportioned to give 
the Suer carbon an upward feed. On the pulleys 
are fixed ratchet wheels, and in connection with these 
wheels are catches which are movable by the holder 
of the Ford carbon, When the current through the 
solenoi too weak, the upper carbon descends, and 
at the same time releases the pulleys, so that the 
lower carbon rises, 

5552. ror Boots anp Suors, A. M. Clark, 
London.—19th December, 1881.—(A communication 
from P. Lemarchand, Paris.) 4d. 

This relates to the construction of heels of boots and 
shoes made of horn, moulded or otherwise shaped, of 
hollow form, either in a single piece or in sections 
united together, with or without a suitable filling. 
5620. tHe Sarery VALvE or BoILerRs BY 

THE ACTION OF A FLOAT ACTUATED BY THE 
IN THE Borer, 7. Rogers, Smethwick.— 
23rd December, 1881. 6d. 

The drawing shows a longitudinal section of a Cor- 
nish boiler, Ata convenient distance from the ordi- 
nary safety valve is secured a cast or wrought iron 
stem or pillar A having a slot or aperture at the top, in 
which the weighted lever B works by means of a centre 


(5620) 


improved arrangement of brake for acting on both 


wheels simultaneously. 


5691. Truzinec THE SURFACES OF THE CYLINDERS OF 
CALENDERING AND FinisHinG Macuines, C, A, 
Barlow, Manchester.—28th D ber, 1881.—(4 com- 
munication from J. Tolra, Barcelona.) 6d. 

The inventor claims the methed of trueing the 
surfaces of the paper or cotton cylinders of calendering 
and finishing machines, by a grinding wheel or roller, 
with or without removing the cylinders from the 
calendering or finishing machine. 


56902. Macuinery EMPLOYED IN THE APPLICATION OF 
DESIGNS AND OTHER DELINEATIONS TO VARIOUS 
Surraces, &e., 7. Jones, Clerkenwell.—28th Decem- 
ber, 1881. 6d, 

This relates to improvements in the general con- 
struction of machinery or ap tus employed in the 
application of designs and other delineations in paint 
or other colouring material, in gold or other leaf, or 
in bronze or other powders to various surfaces and 
materials, 


5699. Feepixc Apparatus FoR GRAIN MILLS AND 
Dressinc Macuines, &., J. Hurt and A. M. 
Strathern, Glasgow.—28th December, 1881. 6d. 

The essential nature and novelty of the invention 
consists in the use of a single simple feeding hopper 
over the feeding roller or other equivalent of the mill, 
into which the grain or g 1 bet: ppli 
in an approximately regular stream from the supply 
bin, hopper, or elevators above. 

5'702. Improvements 1n Sockets oR HOLDERS FOR 
Execrric Lamps, J. W. Swan, Newcastle-on-Tyne. 
—28th December, 1881. 

This relates to holders for incandescent lamps, 
whereby a lamp without any external —- can be 
readily attached to the conducting wires. e holder 
is provided with two hooks insulated from each other, 


and termi in binding screens on opposite sides 
of the holder. Connection between the lamp and 
holder is made by engaging the two hooks of the 
holder with the two eyes which constitute the ter- 
minal conductors of the lamp, contact between 
the two being effected by a spring, which must be 
compressed to join the lamp to the holder, and which 
thereafter exerts an outward pressure on the lamp, 


yin, which forms the fulcrum of the lever B. At oneend 

of this lever is secured a small chain, to which is sus- 

pended arod C. To the end of the rod C is attached a 

float D. The rod C works through a stuffing-box E. 

The lever B is balanced and capable of being nicely 

adjusted by the weight of the float D in connection 

with the weighted ball F at its other end. The safety 
valve lever G is weighted and adjusted in the ordinary 

way, viz., by means of the weighted ball H. 

5629. Apparatus For SHIFTING GRAIN AND OTHER 
SUBSTANCES IN THE Houps or VEssELs, &c., J. 
Power, London.—23rd December, 1881.—(A communi- 
cation from W. H. Power, New York.) 6d. 

This consists principally in giving a to-and-fro 
transverse motion to scoops or shovels used for shift- 
ing grain and other substances by means of ropes led 
over and under guide pulleys. 


5649. Gas Buryers, W. 7. Sugg, Westminster.—24th 
December, 1881. 6d. 
The object is te so construct the burner as to pre- 
vent the “ roaring” of the burners when the supply is 
at full pressure. 


5654. Macuines ror Rirtinc Gun anp Piston 
Barre.s, P. Mauser, Germany.—24th December, 
1881. 

The invention relates to peculiar arrangements and 
devices on those parts of machines for rifling gun and 
pistol barrels which produce the shape and direction 
of the rifle cuts, and its object is by means of these 
arrangements and devices to produce tapered cut 
grooves, and to make the machine adjustable to such 
an eased that any desired twist may be given to the 
cuts. 


5662. Swarts anp Poves ror VeHIces, A. M. Clark, 
London.—2th December, 1881.—{A communication 
from A, V. Silliére, Paris.) 6d. 

This relates to the construction of the shafts and 
poles for vehicles of discs (of cardboard, paper, leather, 
or equivalent material) juxtaposed upon a metal 
or core, and glued and compressed together to form a 
solid continuous body. 


5663. Extixcuisuine Fire 1x Tueatres, &., W. R. 
Lake, London.—24th December, 1881.—(A communi- 
cation from H. 8 Maxim, Brooklyn, U.S.—(Not 
proceeded with.) 6d. 

This relates to a system of water supply pipes for 
extinguishing the fire. 


5664. Mecuanism ror Propvucinc TRAVERSE FOR 
Cuttinc Freps MACHINERY FOR CUTTING 
Merats, W. W. Hulse, Manchester.—24th December, 
1881. 10d. 

The chief objects are to give greater steadiness to 
the cutting operation, and thus enable a greater 
amount of work to be done in a given time ; to in- 
crease the extent and range of the width of the cut, 
which may be applied to enable unusually long lengths 
of work to be operated upon; and to diminish the 
wear and tear to which the mechanism of the cutting 
feed apparatus is generally subjected. 


5669. Destroyine Insects wHICH INFEST VINES AND 
OTHER Pants, &., H. H. Lake, London.—26th 
December, 1881.—(A communication from La Société 
La Reconstitution Viticole, Paris.) 6d. 

This relates to the method of destroying phylloxera 
and other subterranean insects which are injurious to 
agriculture, which method comprises the injection 
into the ground of sulphide of carbon finely divided 
or vaporised by a current of air or steam, or by other 
suitable means, by causing the liquid to escape 
through a small pipe, and by the employment of appa- 
ratus which distributes the sulphide of carbon in a 
furrow formed by the said apparatus. 


5674. ImpRovVEMENTS IN TRANSMITTING AND RECEIVING 
APPARATUS FOR TYPE-PRINTING TELEGRAPHS, 
Pitt, Sutton, Surrey.—27th December, 1881.—(A com- 
munication from H. van Hoevenbergh, Elizabeth, 

This relatos to printing telegraphs, th 

relates to p ng telegraphs, the t wheels 
of which are impelled A a weight and al work, 
and the progressive movements of which are con- 
trolled by a series of electrical pulsations, alternately 
of opposite polarity. In the inventor's improved 
apparatus the printing is effected by increasing the 
strength of the current during some one of the pulsa- 
tions, without reference to its polarity, at the instant 
the required division of the type wheel is opposite the 

<— The printing instrument is provided with a 

ouble type wheel and an oscillating printing platen, 
so that either one of the wheels can be printed from. 

For this apparatus two independent circuits are 

required, one to control the movement of the type 

wheels, and the second to control the angular posi- 
tion of the oscillating platen. Other improvements 
are also described, 


5676. Macnivery For BLAcKING, CoLouRING, oR 
Dressino LeatuHer, Hines, &c., W. Morgan-Brown, 
London.—27th December, 1881.—(A icati 


ping the hooks and eyes in good contact. 
5714. Ovens ror Baxina Brean, &c., J. 
H. Johnson, London.—29th December, 1881.—({A com- 
ication from Messieurs Geneste, Herscher, and 
Company, Paris.) 6d. 
This consists in constructing the ovens in sections, 
whereby they are rendered capable of being trans- 
po shin te whedled 


steam multitubular boilers with a front and back wall 
of tubes connected ether so that the steam has 
liberty to ascend and the water to circulate through 
the various members with the utmost freedom; 


Secondly, the particular plan of setting with the blocks 


lece or 
or con- 


K; Thirdly, the use of the slotted king 
pO inn 4 plate F in combination with an 
necting together the boiler tubes. 


5'745. Sorrenina, PurIFYING, AND FILTERING WATER, 
W. G. Atkins, London.—3lst December, 
1, 

This relates to apparatus for filtering water treated 
with lime or other softening or —- substance, 
and it consists, First, in an improved valve for regu- 
lating the flow of water and lime to the mixing vessel ; 
Secondly, toa mixer for intimately mixing or com- 
bining the lime and water, and consisting of a trough 
having a series of openings and baffle plates ; Thirdly, 
to the filter which consists of a tank in two parts 
bolted together, and between which is fixed a plate 
with a series of parallel slots to receive the filter bags. 
5'746. Numperine Macuines ror Printine, W. 

e, London.~-31st December, 1881.—(A communi- 
cation from P. L. Hanscom, Chicago.) 6d. 

The object is to produce a numbering machine 
which with two type wheels will _— consecutively 
from 1 up to and including 100, and repeat indefinitely, 
and ists in providing an ordinary unit wheel and 


to localities i 5 
and the operations of erecting them and taking them 
to pieces are also greatly expedited and facilitated. 
5'716. Roastinc Corree, &c., M. Robinson, Man- 

chester.—30th December, 1881. 6d. 

This relates to the general construction of the 
machines, so as to render them as light as possible. 
5'717. Brousnes, W. Willeringhaus, London.—30th 

December, 1881. 6d. 

This relates to ero handles of brushes to 
their frames by means of a hinged joint and a bolt or 
fastening. 

5718. Mecuanicatty Muosicar 
InstruMENTs, W. P. Thompson, Liverpool.—30th 
December, 1881.—(A communication from M. Harris, 
New York.) 6d. 

This relates to improvements in wind instruments 
mechanically played or controlled by perforated strips 
of paper. 

5720. Fire-vicuters, F. Holmes, New-cross.—30th 

er, 1881. 6d. 

This relates to the construction of ‘wheel fire- 
lighters,” 

5723. Freepinc Hurpves ror Sueer, &c., A. J. Scott, 
Rotherjield Alton, Hants.—30th December, 1881. 
6d. 


This relates to making feeding hurdles, so that they 
may be folded up and rendered portable. 
5'725. Manvractvure or Livoievum, &c., M. B. Nairn, 
Kirkcaldy.—80th December, 1881. 8d. 
This relates to hinery for facturing lino- 
leum, and consists of a cylindrical mixer mounted 
horizontally, and traversed by a revolving shaft carry- 
ing arms, which pass between other arms fixed within 
the cylinder. Over the mixer at one end is a bin con- 
taining und cork, which is passed to the mixer by 
means a. revolving measure, and when a sufficient 
uantity has been supplied a slab of cement made 
rom oil is thrown in and the whole well mixed. The 
mass as it is delivered from the outer end of the cylin- 
der is cut into slices, which are acted upon by crush- 
ing rollers. The material adheres to one of the rollers, 
and is taken off in small fragments by a spiked drum 
enclosed in a case, which serves as a hopper to deliver 
the material to spreading rolls, bet which the 
cloth to form the back of the fabric passes. 
5728. By Sounp at J. M. Gray, 
Edinburgh.—30th December, 1881.—(Not proceeded 


with.) 8d. 
The Sbhect is to enable vessels ina eb communi- 
cate to other vessels the direction in which they are 
moving without having to commit the signals 
employed to memory, and consists in producing long 
bee short sounds on the signalling apparatus. 


5732. Towne or LicuTers Sim1Lar VESSELs, 
te, London.—30th December, 1881.—(A 
communication from H. Ressel, Vienna.) 6d. 

This relates to the ae of lighters on rivers and 
canals, and consists, First, in giving the bottom of the 
tug steamer and the lighters the shape of a flat tray, 
pe face downwards, and in maintaining a layer 
of air in these trays by means of air yee Secondly, 
in giving the stern of the tug and of each lighter a 
concave shape, and to the bow of each lighter a corre- 
ae convex shape, so that the tug and lighters 
can be closely jointed together and form a continuous 
articulated body for the purpose of confining the 
shock of water to the bow of the tug boat; and 
Thirdly, in a special construction of steam steering 
gear connecting the tug with the lighter immediately 
behind it, for the purpose of causing the latter to act 
as a rudder. 

5'734. Binpr8c SHEETS OF PAPER METAL 
Fasteners, &c., W. F. Lotz, London.—81st Decem- 
ber, 1881.—(A communication from G. W. McGill, 
New York.) 6d. 

This relates partly to improvements on a) tus 
described in patents No. 756, A.D. 1879, and No. 369, 
A.D. 1881, and one improvement consists in providing 
special mechanism to automatically feed forward to 
the plunger the staples which are held in a suitable 
receptacle. A coiled spring is fixed to the upper front 
end of the press behind the plunger, and acts on the 
staple pusher, which consists of a metal bar-lying on 
the staple track and travelling in a groove in the 
upper part of the press. 


5'786. Surrts anv Surrt Fronts, J. Ridley, London. 
—S81st December, 1881. 4d. 
This relates to constructing shirts and fronts so as 
to prevent them creasing when the wearer stoops, and 
it ists in forming the bottom part of the front 


from F. B. Batchelder, East Boston, U.S.) . 

The invention consists chiefly in a small rotating 
supporting surface for the leather, a receptacle for 
blacking or dressing, receptacle roller therein, and a 
blacking or dressing applying brush or roller located 
between the receptacle roller and the said supporting 
surface, and a spatter brush or roller back of the 
blacking applying brush or roller combined with a 
wiper or cleaner. 


5682. Vetocirepgs, J. White and J. Asbury, Coventry. 
—27th December, 1881. 8d. 
The invention relates to improvements in the 
driving gear of velocipedes in which one travelling 
wheel is driven, and also in which both travelling 


wheels are driven. It has likewise reference to an 


tongued or tapered on each side of the centre line, and 

poe by of such a depth as not to reach the lowest 

rib of the body. 

5'748. Improvements IN ELECTRICAL 
Pfannkuche and R. E. Dunston, Fitzroy-square, 
London.—81st December, 1881, 6d. 

This relates to a device for rendering resistance 
coils more handy and inexpensive, by embedding the 
wires in plaster of Paris or glass, so that the heat 
engendered in them may be readily diffused. By this 
means it is claimed that smaller wires than at present 
in use can be employed. 

5'741. Srzam Borrers, &c., G. H. Lloyd, Birmingham. 
—31st December, 1881. 

The inventor claims, First, the construction of 


a tens wheel provided with types to print 10, and to 

which at the proper time a double motion is imparted, 

so as to bring the blank space on such wheel in line 

with the one of the units wheels and print 1 again. 

5'74'7. Roors anp Roor CovERINGS FOR PROTECTION 
OF BUILDINGS {N COURSE OF CONSTRUCTION, &c., 
A. M. Clarke, London.—31st December, 1881.—(A 
— a from Le Compte A. C. de Barbaran, 
Paris. 

The invention relates to a system of roofing for the 
protection of buildings in course of construction from 
rain, and also to apparatus for raising the roofing as 
the construction of the building progresses. 


5748. Consuminc Smoke axp Economisinc Furi 
in Furnaces, J. MacDonald and A. J. M. Bolanachi, 
Dulwich.—3lst December, 1881. 6d. 

In the drawing the air is taken in at Al by the lower 
pipe B, and the vn is introduced into the air by the 
small pipe Bl. e mixture is then taken along the 
lower pipe B, placed in flues C, and back to front of 
boiler by the return pipe D. Itis then introduced 
into the injector E, where the steam jet forces it 
through a delivering pipe and deflector into furnace 
H. The steam pipe C! passes through a superheating 


[ 57483 
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coil of pipe D1, and is then brought into injector E by 
another pipe. In the arrangement for using liquid 
in with hot air, gas, and dry 
steam, the small pipe F! is attached to the injector, 
and supplies the hydrocarbon to be mixed with the 
hot air, gas, and dry steam. 


4. Locks or Fasrenincs ror Bacs, PORTMANTEAUS, 
&c., V. Huppe and A. P. Bender, Offenbdach-on-the- 
Main.—2nd January, 1882. 6d. 

This relates to the construction of the lock, and to 
the means of fastening. 

6. Nicxet Puiatine, &c., J. B. Chaster, Manchester.— 
2nd January, 1882. 6d. 

The invention consists, First, in using the double 
citrate of nickel and ammonia, instead of the double 
sulphate; Secondly, in the arrangement and con- 
struction of battery for electro-plating with nickel. 

'7. DovBLE-acTING Hort-aiR ENGINES, T. Morgan, 
London.—2nd January, 1882.—(A communication 

S. Sudheim, Cassel.) 6d. 

This relates to the general construction of the 
machine. 


8. Deap-weIcHT SaFety VALVEs FoR STEAM ENGINES, 
J. T. Stubbs, Manchester.—2nd January, 1882. 6d. 
Aisa central hollow pillar attached to the shell of 
the boiler or steam generator and having free openings 
into the steam space thereof. At the upper end isa 
large valve C C with corresponding seatings B B per- 
forated to afford communication with a transverse 
chamber, at each end of which is a small valve seating 


D; covering the isa saddle, which is con- 
nected with the valves E corresponding to the seatings 
D. Acrutched fork is attached to each of these valves, 
having pendulous weights proportioned to the deter- 
mined pressure of blow off, and prevented from rising 
too far by the fork being checked by the under exterior 
surface of the transverse chamber. On the upper 
inner surface of the boiler is suspended a bracket O 
which carries two excentric sheaves or cams, which 


have attached thereto a lever or levers connected with 

the float U in such manner that when the water sinks 

below the determined point, the float or floats follow- 
ing it turn the excentric sheaves or cams, thereby 

saking the lifter P. 

10. Tuyeres or Furnaces, B. G. Brewer, 
London.—2nd January, 1882.—(A communication 
from T. Martin, Victoria.) 4d. 

This relates to the construction of blast furnaces 
with a poker or rod for each air channel through 
which the blast passes, such poker or rod being 
sufficiently long to quite through ead gg away 
any obstructions t may have gath in or in 
front of such passages. 

14. ImproveMENTs IN APPARATUS USED FOR ELECTRIC 
Licutine, A. Mackie, Pimlico, London.—2nd Janu- 
ary, 1882. 6d. 

This relates to an apparatus for preventing any one 
of a series of incandescent lamps in a circuit from 
being overheated and destroyed by an excess of 
current. All the positive terminals of the lamps, 
when in multiple arc as in the illustration, are con- 
nected to studs fixed in insulating material as shown. 
A sliding contact piece is attached to a spindle con- 
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nected with the armature of an electro-magnet. The 
current passes through this magnet, and according to 
its strength as compared with that of the opposing 
spring, so the armature is attracted and one or more 
studs covered by the contact piece, and consequently 
one or more lamps supplied with current. 

15. Transmitrinc Heat To Fiuips, &€., T. W. Duffy, 
Liverpool —2nd January, 1882. 6d. 

This relates to the use in the apparatus of corru- 
[yon concentric tubes or casings united at their ends 

pairs by ring flanges. 

21. Macnrnes ror Prepartnc WIRE FOR SECURING 
Corks ok Stoppers 1n Borrues, &., W. R. Lake, 
London.—3rd January, 1882.—(A communication 
trom 0. R. Chaplin, Boston.) 10d. 

This relates to the construction of machinery for 
cutting, looping, and twisting pieces of wire which are 
to be used in securing the corks or stoppers in bottles 
and other like vessels, 

22. Imrration Lace Printine, A. @. Tottem and J. B. 
—8rd January, 1882.—(Not proceeded 
with. 2 

This relates to the treatment of the material for the 
ye sag of printing from a lithographic stone or plate 
of zinc. 


23. MacHINERY FOR PRODUCING AND APPLYING 
Motive Power, J. Jeffs, Islington.—3rd January, 
1882.—( Not proceeded with.) 2d. 

This relates to the employment of clockwork or other 
suitable gearing for the purpose of setting in motion 
one or more fans or bellows, which in their turn blow 
or project air against the vanes or pallets of one or 
more windmills or paddle wheels causing the same to 
rotate. The motion is then transmit to the ma- 
chinery or other object to which it is intended to im- 
part motion. 

26. Fittincs ror Suips’ Ancuors, &., S. Bazter, 
Hornsey Lane.—3rd January, 1882. 6d. 

The inventor claims fitting hawse pipes with their 
external entrance a distance within the outer skin of 
the ship sufficient to permit of the arms and flukes of 
the anchor —— sea’ in a recess specially formed 
= the same, and entirely within the outer skin of the 
ship. 

29. Seconpary Batteries, D. G. FitzGerald, C. H. 
W. Biggs,and W. VW. Beaumont.—3rd January, 
1882.—(Not proceeded with.) 2d. 

Electrodes are obtained by utilising local action. 
80. Fire-crates, Sir W. W. Hughes, Bayswater.—8rd 

January, 1882.—(Not proceeded with.) 2d. 

The object is more especially to construct an open 
fire-grate, suitable for burning anthracite coal. 
$1. VessELs ror AERIAL NavicaTion, W. R. Lake, 

London.—3rd January, 1882.—(A communication 
trom C. W. Petersen, San Francisco.) 8d. 

This relates to an air ship formed of niding and 
reefable lifting vessel or vessels, whereby the ship 
may beat or tack regularly in the air in vertical incli- 
nations. 
$2. Fasteners, &c., F. Wirth, Frankfort.— 

8rd January, 1882.—(A communication from F. Koch, 
Frankfort.)—(Not proceeded with.) 2d. 

PR sass relates to a button or stud fastening for gloves, 
33. Srreer CLEANSING AND SWEEPING APPARATUS, 
8. L. Hunt, Holborn.—3rd January, 1882. 4d. 

This relates to the application of a horizontal cylin- 
der to street-sweeping apparatus. 

34. Enoine, J. K. Smythies, London.—3rd 
January, 1882. 8d. 

The flying engine is driven through the air without 
a balloon, gas, or hot air to give it buoyancy, solely by 
reciprocating action of wings flapped by a steam 
engine, gas engine, or other prime mover. 

3'7. Compound Packine FoR STUFFING-BOXEs, P. 
Blair, Birkenhead.—4th January, 1882. 6d. 

This relates to the combination of metal and fibrous 
or like packing. 

40. MANUFACTURE oF GraPE SucarR, W. R. Lake, 
London.—4th January, 1882.—(4 communication 
from Dr. A. Behr, New Jersey, U.S.) 4d. 

One of the objects is to produce crystallised anhy- 
drous grape sugar, or, in other words, crystallised 
anhydride of grape sugar from a watery solution. 

41. Manvuracrure or &c., C. Touaillon, 
Paris.—4th January, 1882.—(A communication 
from J. G. Bertry, Paris.)}—({Not proceeded with.) 
9, 


This relates to the manufacture of metal rings with- 
out soldering. 

42. Stoves anp Furnaces, E. G. Lakeman, Modbury. 
—4th January, 1882. 6d. 

This relates to the method of effecting the com- 
bustion in stoves and furnaces of the smoke and un- 
consumed gases which usually escape by the chimney, 
by causing the same, with a supply of air, to be con- 
veyed from over the fuel by a flue or flues into a per- 
forated combustion flue in the fire. 

43. Barces, &c., B. Moxon, Tunbridge Wells.—4th 
January, 1882.—(Not proceeded with.) 2d. 

The object is to obtain increased buoyancy combined 
with greater strength. 

45. A. V. Newton, London.—4th Janu- 
ary, 1882.-(A communication from A. Mechwart, 
Buda Pesth.) 8d. 

This relates to improvements in roller mills, and 
consists mainly in so arranging the adjustable rollers 


that when thrown out of action the feed rollers of the 
hoppers shall cease to act. 
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47. PortaBLe CanpLe Casks, &c., A. M. Clark, Lon- 
don.—4th January, 1882.—(A communication from 
J. B. B. Choisy, Lyons.)—( Not proceeded with.) 4d. 

This relates to an improved candle case or holder for 
the pocket, or for attachment to a walking or um- 
brella stick or otherwise, for the use of railway 
travellers and others. 

48. Macuives ror AND Hot PREssING OR 
IrnoninG Neckties, M. Steinbock, New York.—4th 
January, 1882. 6d. 

The object is to receive the strip of material from 
which the necktie is to be made, and fold over its 
edges inwardly, then to fold the strip lengthwise 
either in its longitudinal axis or at one side of the 
same as desired, then to hot press or iron it when thus 
folded, and then to deliver it finished. 

49. IMPROVEMENTS IN MEASURING AND RECORDING 
Quantity oF Execrricity, &c., J. Hopkinson, 
F.R.S., Westminster.—4th January, 1882. 6d. 

This relates to apparatus for measuring the whole 
quantity of electricity passing through a conductor. 
In Fig. 1, A A are the magnets of a smail dynamo 
used asa motor. This dynamo is arranged with fine 


wire as a shunt to the current to be measured ; this 
derived current passes through magnets A, by one 
brush to the armature, thence by brushes D and E to 
the insulated ring F—see Fig. 2—through wire G to an 
insulated ring H. Here the circuit can be made or 
broken, according as core I be lowered or raised; J is 
a coil of wire through which the current to be 
measured passes; it is surrounded by iron tube K, 
supported by the framework; L is a shaft driven by 
the electromotor, carrying an iron case M fixed to the 
shaft; N N are governor balls which by levers and 
links raise I, which revolves with shaft L, and can 
slide upon it. The revolutions of L are counted by 
worm and worm-wheel, connected with pinions, 
wheels, and dials as shown. Springs T take the 
weight of I, and are so adjusted that when no current 
passes through J, contact is broken with insulated 


Fice 


ring H, but that a small current through this coil will 
make contact and cause the electromotor to begin to 
revolve. When a current passes through J, it causes 
attraction between K and the flanges of the moving 
cores M and I; also between the cores M and I the 
magnetic force upon | is vertically downwards, and is 
proportional within limits to the square of the current 
in the coil. When the governor is revolving, the cen- 
trifugal force on the balls is proportional to the square 
of the speed of revolution. and tends to lift I in oppo- 
sition to the magnetic force. These forces balance one 
another, the result being that the system will revolve 
with a velocity proportional to the current through 
the coil. 

51. Manvracture or ArtiFictaL ParcHMeEnt, &c., C. 
Weygang, South Hornsey.—5th January, 1882, 4d. 

This relates to the treatment of various fibrous 
fabrics (which are prepared for the purpose) with 
animal glue, so as to cause the fibres to adhere closely 
to each other, and then reducing the glue insoluble 
by treatment with some of the chromic compounds, 
such as chromate or bichromate of potash, in com- 
bination with alum or other salts or acids which 
liberate the chromic acid, or by treatment with chrome 
or iron alum. 

52. Apparatus FoR PLayinc THE GAME oF LAWN 
Tennis, A. W. Franklin, London.—ith January, 
1882.—(Not proceeded with.) 2d. 

This relates to a combination of means whereby the 
extent of play given to the balls may be controlled 
or regulated, and the net is maintained at the proper 
height. 

54. Currey Port, J. Wetton, Abergavenny.—5th Janu- 
ary, 1882.—(Not pr with, 

The objects are to increase the draught, and entirely 
or partially prevent smoking. 

55. Apparatus Usep THE DisTRIBUTION oF ELEc- 
TRICAL Enerey, J. Perry.—5th January, 1882. 4d. 

Magnetw-electric machines are used in series with 
dynamo machines. 

56. Apparatus ror Opentnc Oysters, H. J. Haddan, 
Kensington. January, 1882.(A communico- 
tion from A. Lesquillons, Pontoise, France.) -(Not 

with.) 2d. 

The instruments consist, First, of a grooved holder 
provided with a handle, and serving to clip the oyster 
in the desired position ; and Secondly, in a specially 
shaped knife. 

57. Toous ror Serrinc Saws, H. J. Haddan, Kensing- 
ton.—5th January, 1882 —{A communication from 
A. A. Rigaud, Clermont-Ferraud, France.)—(Not 
proceeded with.) 2d. 

The object is to set the teeth of saw blades correctly 
and rapidly, by means of a simple tool. 


58. Macuines, H. J. Haddan, 
—Sth January, 1882.—(4 commu 
ref N. Spreecher, France.}—(Not with.) 


The object is to comb the whole length of the 
material by means of two combing rollers acting suc- 
cessively. 

59. Canpies, H. J. Haddan, Janu- 
ary, 1882.-(4 communication from F. EB. Berta, 
Germany.)—{ Not proce 

The object is to prevent the loss of tallow or ‘ 
material from which candles are composed, 
dropping down over the sides of the candle after iS 
upper end has become liquid. 

60. Rattway SIGNALs, er’ S. Allin, Bedford Park. 

—b5th January, 1882. 

The object is to ‘the now ex 
enced in working the signals, in consequence o! the 
expansion and contraction of their metallic connec- 
tions, and to maintain the signals automatically in the 
same positions in varying temperatures. 

61. Excines Workep spy STeEaM OR OTHER FLUID 
Pressure, J. James and W. Wardrop, Lambeth.— 
5th January, 1882. . 6d. 

The inventors claim in multiple cylinder en 4 
having their pistons linked to a single central 
working from the piston or connecting rod of = 
cylinder, the slide of the next cylinder in order. 

62. TREATING TIMBER WITH ANTISEPTIC OR PRESERVA- 
Tive Fivurps, &c., S. B. Boulton, London.—5th 
January, 1882. 4d. 

This consists partly in the use, for preservin 
timber, of compounds consisting of the tar acids an 
other constituents having antiseptic or preservative 
properties extracted from the heavy oils of tar, and 
mixed with diluent liquids. 


63. Rexpermsc Fasrics, &c., UNINFLAMMABLE, J. 


being mixed together in such proportions that white- 
wash or distemper may be produced by the addition 
of water to the said powder. A modification is 
claimed. 


89. Locx-WasHER For Securine on Botts, &., 
T. H. Drew, Walsall.—7th January, 1882. 

In the drawing, A is the seating to which ‘the bolt is 

secured ; Bis the bolt; C thenut; D the lock washer 

having one of its teeth or projections E turned up 


against the side of the nut, and another of such teeth 
or projections F turned down into a hole formed in the 
seating, thus effectually securing the bolt in position. 


90. Back-sionts For Fire-arMms, &c., P. Taylor, 
Manchester.—7th January, 1882. — (Not proceeded 
with.) 2d. 

The inventor dispenses with the Bee i 
and forms the sight in one piece having the different 
ranges marked upon its face, with corres; ding the 
per tly fixed sighting ints, thus avoi Guan the 


Jensen, London.—5th January, 1882.—(4 

cation from A. S. Suillot and H. David, Paris.) 2d. 

The fabrics are impregnated with a solution of salts 
having incombustible properties. 

64. ImpRovEMENTs IN MAGNETO AND DYNAMO-ELECTRIC 
Macurngs, L. A. Groth, Finsbury Pavement, London. 
—5th January, 1882.—(A communication from R. J. 
Gilcher, Biala, Austria.) 6d. 

This relates to imprevements in magneto and 

—— machines, whereby heating effects are reduced. 

e inductor rotating between the magnetic poles 
consists of a formed of separate insulated plates 
of soft iron to facilitate the change of the magnetic 
poles during the rotation of the ring. This allows the 
wires wound round the inductor to be exposed to the 
inducing action of the magnetic poles from all sides, 
thereby obviating the production of heat by the 
passage of the current through those parts of the 
wires not exposed to this action. Arrangements are 
also made for the flow of air through the ring. The 
poles of the inducing magnets are also of a U or 

nel form. 

65. Brivcgs, H. H. Lake, London.—5th January, 1882. 
—(A communication from G. Buffel, Paris.) 6d. 

The object is the construction of bridges by means 
of separate parts, all of which are similar to one 
another, and by the employment of which, in a suit- 
able number, any distance compatible with the resist- 
ance of the materials whereof they are composed may 
be spanned over. 

66. Grass SurFace Testino Piates, &c., G. Richards, 
Manchester.—t6th January, 1882.—(Not proceeded 
with.) 2d. 

The invention ists in the lication or use of 
suitable sized pieces of hard plate glass provided with 
true surfaces or edges, as may be req , to be used 
as surface plates and straight edges. 

67. Stamps wiTtH Cacenpar, A. C. Henderson, 
London.-— 6th January, 1882.—(A communication 
Srom EB. Blum, Paris.)—(Not proceeded with.) 2d. 

This consists in the novel application to hand 
printing stamps, with or without a calendar, of a 
composing frame, admitting of the partial or entire 
change of the type, or a modification thereof, without 
recourse to skilled operatives to effect the requisite 
alterations of text, and so avoid expense. 

68. OpricaL APPARATUS FOR MULTIPLYING DEsIGNs, 
J. B. Fenby, Sutton Coldjield.—6th January, 1882. 
—{Not proceeded with.) 2d. 

This relates to the employment of one or more pairs 
of mirrors. 

69. Manvracture or Incanpescent Lamps, H. T. 
Liveing and C. V. Boys.—6th January, 1882. 4d. 

For the filament of small lamps capillary coke is used. 
Instead of platinum connections, the conducting wires 

pass through along narrow tube and are connected 
well boiled pitch or resinous cement, and the 
parts are made so as to be replaceable. 

'70. CoNSTRUCTING AND Fittinc THE Seats or Sarps, 
&c., TO RENDER THEM AVAILABLE as Lire Rarts, 
B. 8. Copeman, Downham Market, Norfolk.—6th 
January, 1882. 

The object is to construct and fit the deck and other 
seats of ships, and boat seats for piers and other 
places, in such manner that they can readily be con- 
verted into life rafts in case of need. 

71. An Improvep System or Automatic ELEcTrRic 
Prietinc REGISTERS AND RETURN SiGNats, &c., 
A. J. Boult, of Thompson and Boult, High Holborn, 
London—6th January, 1882.—{A communication 
from B. F. Valentine, New York.) 10d. 

This invention relates toa system of telegraphing 
signals for different purposes, such as to call the police, 
give alarm of fire, &c., and has for its object improve- 
ments on present systems, legible and last- 
ing record of the printed by the 
receiving apparatus, ‘oa whereby the nature of the 
call and the source from which it came shall be 
indicated at a single impression of the paaing 
mechanism. 

‘72. SeconpaRy oR REVERSIBLE ELECTRIC 
R. Kennedy.— 6th January, 1882. 2d. 

- The electrodea are lead, upon which spongy lead is 

eposited 

75. Srrews FoR Reservoir Pens, &c., J. D. 
Carter and J. A. Baker, London.—6th January, 
1882.—(Not with.) 2d. 

This relates to the special construction of syphons 
for filling or cleansing reservoir pens. 

‘76. Domestic Frrepiaces, J. H. Johnson, London.—6th 
January, 1882.—(4 communication from M. Perret, 
Paris.) 6d. 

This consists essentially in contracti comely 
of the combustion tes in a vertica ion 
the employment of a louse slab or cover arranged 
operating to prevent the rapid escape of heat. 

78. Macuines ror PrintTinG AND MakinGc LaBELs, 
Tacs, &c., A. a Providence, U.S.—6th 
January, 1882. 

The invention iat in the liar and novel 
construction of the machine, and in the novel com- 
bination of the parts, by which one, two, or more 
printing, stamping, or embossing devices are made to 
7 rate on a continuous and automatically supplied 

eet of paper or other suitable material, cut up into 
the desired form by devices operated automatically, 
and, if desired, bronzed and eyeletted, so as to deliver 
the "complete article, and allow of the ready adjust- 
ment of the co-operating devices to ensure accurate 
work and prevent waste. 

80. Convertine Iron into STEEL BY MEANS OF THE 
Bessemer Process, W. F. Jackson, Bradford.—6th 
January, 1882. 6d. 

The object is to give the tipping gear used in the 
Bessemer process greater safety than hitherto. 

81. Preparation OF MATERIALS FOR FACILITATING 
THE PREPARATION OF WHITEWASH AND DIsTEMPER, 
J I. Fordham, Shoreditch.—6th January, 1882. 4d. 

The inventor claims a preparation consisting essen- 


tially of size, glue, gelatine, or other gelatinous 
matter and whiting in powder, the said ma 


necessity of shifting the t with 
distance. 


98. Metat, F. Wirth, Frankfort.—7th Janwu- 
ary, 1882.—{4 communication from L. Rohr, Ger- 


many.) 4d. 

The drawing illustrates the combination of a pair of 
working rollers A and B with an adjusting roller - in 
whose circumference are fixed two leces 
DD. With this arrangement the voller er A approaches 


twice towards the roller B during each revolution of 

the roller C, and recedes from the same twice in the 

same time. thereby causing the material through 
pany ir of rollers to become thinner in two places than 
e rest of its length. 

94. Manvracrure oF Sucar, J. W. Culmer, Moscow. 
—Tth January, 1882.—(A communication from 8. 
Wernickenck, Moscow.)—({ Not proceeded with.) 2d. 

This relates to improvements in the manufacture of 

“loaf” or “lump” sugar, and more especially that 

= known as “cube” sugar, and in apparatus there- 

or. 

96. Lock anp Latcu Spinpies, &c., 8. Collett, =. 
— —Tth January, 1882. ' (Not proceeded with.) 


mais relates to means for facilitating the use of 

spindles = square 8 renee to different thicknesses of 

doors, and its of locks or latches. 

97. Bo.ts or FOR CARPENTERS’ BENCHES, 

, C. J. Coxhead, Kilburn.—7th January, 1882.— 

ptati d application to the 
This tes to the ada) on and a) DY 

work-benches of an improved bolt or Elta. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gasette 


260,864. Circuit-cLosinc Key yor ELEcrric 
Lamps, John H. Guest, Brooklyn, N. ¥.—Filed April 
24th, 1882. 

Claim.—{1) The combination, a glass 
containing mercury, of two electri BC 


260, 940. CoNNECTING-ROD Bu, Charles Clapp, Tru- 


to Gregg and Co., same 
place. —Filed. June 14th, 1882. 

Claim.—{1) The base or "lower section of the hoad 
consisting of a tubular shank for the attachment ot 
the connecting rod, the socket, the transverse groove 
between the socket and shank, and the locking yoke 


or stirrup on the opposite side of the socket. (2) The 

head cap constructed, as set forth, with a socket, - 

transverse flange on one side thereof, and a } 

the opposite side, for the pur specified. (3) the 

sectional interlocking head —— described, 
isting of the ination of the 

transverse groove, and yeke with the 

its interlocking flange and stud, and the alt which 

connects the two sections. 


261,264. Cannon For _ Lamps, A, 
to George W. 

Stockly, Cleveland, Ohio pied) Janwary 10th, 1882. 

Brief.— he weak portions of one of the layers are 
re-enforced by the strong portions of the adjacent 
layers. Claim.—{1) An electric vn incandescent 
carbon composed of paper or paper-like substance, 
having two sets of long fibres oe in layers, and 
the long fibres of one portion of the layers being at an 


angle to those of the other layers. (2) The method of 
manufacturing incandescent carbons for electric 
lamps, substantially as described, the same consisting 
in cutting layers or elementary filaments in different 
positions from paper having its long fibres parallel 
with each other, and combining a number of these 


layers havi the fibres in different positions to form 
a complete or filament, and then carbonising 
the whole. 


261,432. Governor ror Suirrixc Excentrics, 
Williard A. Clark, Stillwater, Minn., assignor to 
the North Western and Manufacturing Car Com- 
pany, same place.— Filed May 9th, 1882. 

Claim.—(1) In a steam engine governor, the combi- 
nation of the ws elements, namely : the shaft, 
wheel carried by the shaft, the sleeve and excen- 
tric mounted send on the ‘shaft, the weight arms 
pivotally connected to the excentric, - pivots of the 
weight arms passing through the spokes, the cams J 
J, carried by the pivots on the side of the wheel oppo- 


[261.432] 


site to the weight arms, and the sprin aap Ie L, arranged 
to bear against the cams, substantially as set forth. 
(@ In an engine governor of the class described, the 
combination of the shaft, the wheel attached thereto, 
the excentric and sleeve mounted loosely on the shaft, 
the weight arms pivotted to the wheel, the centri- 
petally- “ee ra te to return the weight arms, the 
sockets P, carried by the wheel and projecting later- 
ally therefrom, and the cushions O in the sockets, all 
arranged and operating substantially as set forth. 


g into such vessel, a turn Seton supporting 
such vessel and contact sur- 
faces, and contact surfaces upon the tum button, sub- 
stantially as set forth. (2) The combination, in a 


[260.864] 


Y 
< 


circuit-closing key, of an insulating vessel containi) 
mercury, and _ which vessel the metallic circui' 
wires pass, and a cells in the vessel, containing 
mercury around the ends of such wires, and means for 
moving the vessel and bringing the mercury therein 
into contact with the mercury in the cells for closing 
the circuit, substantially as set forth. 


as08 921. Pump, Nestor R. Alpuche, Merida, Yucatan, 
Mexico.—Filed May 17th, 1881. 
Claim.—The combination, with a tube having an 
unobstructed bore, and pivotted at its lower end ina 
water reservoir, of mechanism, substantially as de- 


scribed, whereby a rapid vibratory motion is imparted 


to the ‘tube, and the water raised therein by centri- 
fugal action, substantially as set fi 
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THF INSTITUTION OF MECHANICAL ENGI- 
NEERS AT LEEDS. 


In accordance with the programme which we published last 
week, the summer meeting of the Institution of Mechanical 
Engineers commenced on Tuesday, witha reception by the 
Mayor—Mr. George Tatham—of Leeds in the Civil Court of 
theTown Hall. Afteranappropriateaddressby Mr. Tatham, 

The President, Mr. Percy G. B. Westmacott, of the 
firm of Sir William Armstrong and Co., of Elswick, 
Northumberland, acknowledged the hearty welcome given 


to the Institution by the chief magistrate. He then spoke 


2 


concentration of work to the fullest extent upon a limited | 


area had not always been properly recognised by dock com- 
panies, It had frequently happened, but more so abroad 
than on our own coast, that where a yoo due to an 
increase of trade had come upon a dock, it had been met 
by enlarging the dock area and lengthening the quay space 
at a great cost, instead of first making the best use of me- 
chanical arrangements. In conclusion, the President 
pointed out the importance of sutlicient and constantly 
increasing precautions to protect this country’s trade, and 
of providing every means for moving war materials in 
times of difficulty with the least amount of manual labour. 


for the whole country ; 3 forges for the making of iron, 
&e.” Leeds, however, must have given employment to the 
civil engineer long previous to this date, and of this fact 
the author gave several examples. Mechanical engineer- 
ing, however, appears to have made but little progress 
prior to the commencement of the present century. The 
ni machinery for the various mills in the district, 
whether driven by wind or water power, was of a very 
simple character, and the appliances for colliery working, 
or for the smelting and working of iron, were of a very 
primitive description. It was about a hundred years ago 
that improvements in the steam engine gave an impetus to 


SECTION 


SCREW PUMP 


SINGLE LEVER TESTING MACHINE, BY MESSRS. J. BUCKTON AND CO., LEEDS.—(For description see page 117. 


of the eminent engineers of past days in Leeds, among the 
successors of whom they now met. He paid a tribute of 
respect tothememory of the late Mr. W. Menelaus and Mr. C. 
P. Stewart,after which hespoke of the importance of anation 
ora community applying itsinventive faculties to the moving 
of materials for useful purposes with 
the least amount of manual labour and 
waste. To extend and cheapen trans- 
port by land and by water was, in fact, 
to be in the van of all real work of 
substantial progress, wealth, and civili- 
sation. Inthe marvellousand gigantic 
structures of the East there was an 
enormous waste of manual power. 
They served no good or useful pur- 
pose for mankind, and stood only as 
monuments of man’s pride and self- 
glorification. We might feel pride in 
the vast strides which science, art, and 
engineering had made in our own time, 
but posterity would assuredly lay its 
finger upon the great blot of waste and 
stigmatise our age as the black age, 
which had spoilt by careless, unneces- 
sary, and selfish, inexcusable emissions 
of smoke and noxious gases many a 
noble town and many a lovely spot 
on earth. He said no really good 
invention was ever completely thrown 
aside, even though it might be 
superseded by some other invention. 
For instance, candles had not inter- 
fered with the use and progress of the 
oil lamp ; ee had not snuffed out 
candles; and he did not agree with 
those who believed that electricity 
would totally supersede gas. As tothe 
means of transport across land, it might 
at first sight seem singular that rail- 
ways, lessening as they had done to an 
enormous extent the cost of land carri- 
age in comparison with other traffic, 
had neither done away with horses and 
carts nor drained canals of their 
freights. He told how on the Aire 
and Calder Navigation, which termi- 
nates at Goole, a boat containing 30 
tons of coal is by a hydraulic hoist lifted 
bodily out of the water and its contents are directly upset | 
into the larger river craft ; and, as this system is being | 


further developed for boats of 150 tons, the President pro- | 


ceeded to ask, might there not be in this the precursor | 


A vote of thanks to the President for his address was 


wag on the motion of Mr. Windsor Richarde, srconded 
y Mr. Williams, of Middlesbrough. 


A paper was then read by Mr. A. H. Meysey Thompson 


mechanical engineering throughout the country, and the 
genius of Matthew Murray soon enabled the Leeds dis- 
trict to take a prominent place in this industry. The 
author gave many interesting particulars concerning 
Murray’s work which we regret we have not space to refer 
to here. Murray commenced his career 
in Leeds at the flax mill of John Mar- 
shall, about the year 1789, at a time 
when the manufacture of flax by ma- 
chinery was just commencing, and by 
the improvements which he introduced 
= into the machinery, he gave to the flax 


On THE History oF ENGINEERING IN LEEDS. 
Mr. Meysey-Thompson began by pointing out that the 
connection of Leeds with engineering dates from a very 
early period. As early as the commencement of the six- 


trade of the district a start which it 
has never lost. Perhaps his most 
important inventions in this class of 
machinery were the hackling machine 
—which procured him the prize of the 
gold medal of the Society of Arts— 
and his machine for wet fiax spinnin, 
by means of sponge weights, whic 
proved of the greatest practical value. 
Murray continued in Messrs. Marshall’s 
service up to the year 1795, when, 
realising the great want there existed 
for trained mechanics and organised 
works for the better manufacture of 
improved flax machinery, he secured 
the co-operation of Fenton and Wood, 
and started—in the works known as 
the Round Foundry, and now in the 
occupation of Messrs. Smith, Beacock, 
and Tannett—the well known firm of 
Fenton, Murray, and Wood, afterwards 
Fenton, Murray, and Jackson. Two 
engines of his make, one of 50 the 
other of 16-horse power, are still driv- 
ing machinery at Messrs. Titley Tatham 
and Walkers, Water Hall Mills, Hol- 
beck. For one of his engines, sent to 
Russia, he received a gold medal from 
the Emperor. Whether this medal 
= was the only payment received fos 
the engine, history does not state. Mr. 
Thompson explained at some length 
Murray’s connection with Blenkinsop, 
: and his part in introducing locomo- 
os tives.Coming down to more recent 
em times, Mr. Thompson gave facts 
which may be thus summarised :—In the year 1826 
mechanical engineering in Leeds comprised: (1) Textile 
machinery ; (2) locomotives; (3) fixed engines; all of 
which were then made solely by the firm of Fenton, 


of the time when ocean-going steamers would without teenth century we find Bishop Tonstall asserting, at the | Murray, and Wood. By the year 1866 the tool trade of 


loss of time, on arriving in port, 


lifted bodily time of Henry VIIIL.’s visit to Yorkshire, that this dis- | Leeds had grown to very large 


proportions, employing 


out of the water and then scuttled of their con- trict was the richest he found in all his travels through | about 8000 men. About the year 1854 a new branch of 
tents right and left into warehouses at a rate and | Europe; there being within ten miles of Hazlewood, inter | machine making was introduced, owing to the outbreak of 


with a saving of labour which would far exceed unything alia, “ 120 rivers and brooks, whereof 5 be navigable ; 76 the Crimean War. 


Leeds has also sent out a great 


hitherto attempted? The extraordinary results from a | water mills ; 25 coal mines which yield abundance of fuel | number of very powerful tools for turning, boring, and 


» 
EE 
| = |= 
Hi 
J 
= 
| 
== | 
| 
| 
| | | 
le 22 
| BSE 
~ 
de 
AND CO.’S TESTING MACHINE, WITH TRANSVERSE TESTING 
= 


116 


THE ENGINEER. 


Ava. 18, 1882. 


rifling heavy ordnance. Locomotive engine building in 
Leeds has for the last fifty years held a prominent position, 
and of late it has received a further development by the 
introduction of tramway engines. Another branch of this 
manufacture, that of agricultural machinery, was com- 
menced in 1860 with the introduction of the steam plough, 
and is now one of the most important industries of the 
town. There are certain industries of comparatively recent 
date, and to a certain extent peculiar to Leeds, and the 
author thought a short notice of them might be of interest 
to the members. The trades are as follows :—(1) Machine- 
made clothing; (2) machine-made hats and caps; (3) 
machine-made boots and shoes ; (4) machine-made nails. 
(1) As regards the first, the tirst stage of the manufac- 
ture is to cut out the cloth, for which purpose a machine 
is employed similar in construction to a band saw, but 
having a knife edge. Some twenty-five double pieces of cloth 
laid on one another are cut ata time. The parts thus cut 
out are then united by sewing machines, running at from 
700 to 800 stitches per minute, normal speed; though 
some travel as fast as 2000 stitches. The seams have next 
to be ironed ; and as the old system of heating irons in a 
fire has been found both troublesome and costly, metal 
cases have been adopted, inside each of which isa Bunsen 
burner with upwards of 100 jets of gas, the case itself 
being fixed at the end of aradial arm provided with elbow 
joints. The necessary 250 lb. pressure for the ironing 
is applied by the foot of the attendant pressing on 
a treadle. To such an extent is the subdivision of 
labour carried, that each suit of clothes passes through 
the hands of from twenty-five to thirty persons. The 
several processes of cutting-out, sewing together, binding, 
braiding, putting in sleeves, sewing on buttons, making 
button-holes, and ironing, are all done by machinery. The 
effect of this system has been to cheapen the cost to a 
remarkable degree ; so much so that a suit of clothes for 
an adult can be bought at 13s, and for a child at only 
2s. 9d. Power was applied to the machinery about seven 
years ago, and it has been found that 1-horse power is 
sufficient to drive from twenty to twenty-five machines. 
(2) A kindred industry, the hat and cap trade, is rapidly 
assuming large proportions; the machinery employed is 
much the same as that for the machine-made clothing, and 
the turn-out of hats and caps per week is about 70,000 
dozen. The total number of hands employed in these two 
industries in Leeds is estimated to be between 6000 and 
7000; of these nearly 5000 are women, whose wages range 
from 12s. to 30s. per week. (3) The manufacture of boots 
and shoes by machinery is also becoming an important 
industry. It commenced about the same time as the 
machine-made clothing trade, with a few simple machines, 
but has grown rapidly, and now gives employment to 
nearly 5000 hands. The whole of the leather, with 
the exception of the “uppers,” is stamped out by a 
machine. Very powerful sewing machines unite the 
parts thus cut out; whilst the “lasting machine” 
and “ finishing machine,” recently perfected, have enabled 
manual labour to be still further dispensed with. Each 
boot passes through the hands of from six to twelve 
persons, and so rapid can the different processes be per- 
formed that a boot can now be turned out complete in 
about half-an-hour. From one two million pairs of boots 
are annually produced by the above processes in Leeds, and 
so cheap have they become that a pair of strong workman’s 
boots can be bought retail for Gs. The manufacture of cut 
nails has made most rapid strides of late years. Formerly 
nails were made in presses by manual power. In 1819 
steam was first applied in Leeds to this manufacture by 
Messrs. Roberts, who cut a ton a week, which was then 
regarded as a large quantity. Since that time the machines 
have been sonny improved. A nail is now cut, 
headed, and pointed at one stroke; and by a recent im- 
provement a self-acting feed is provided, thus further 
diminishing manual labour very considerably. In the 
year 1858 Mr. Kitson, in a paper read before the British 
Association, estimated the number of hands employed to 
be 188, of whom 100 were women; and the annual weight 
of nails made to be 3452 tons. At the present time the 
annual make of nails is about 15,000 tons, employing nearly 
600 hands, of whom about two-thirds are women. 

In connection with the engineering of Leeds, it would 
be interesting to mention the works, now nearly completed, 
for supplying Leeds with water. The operations at pre- 
sent in progress consist of the construction of a reservoir 
at Eccup, about five miles from Leeds, which is intended 
to contain when completed 1400 million gallons of water. 
This is about six months’ storage at the present rate of 
consumption; and as the water will enter in a regulated 
quantity at one end, and be drawn out at the same rate at 
the other end, it is anticipated that the purity will be 
much increased by slow deposition during so long a period. 
The water is in the first place obtained from the moors 
about 20 miles from Leeds, the area of watershed drained 
being 25,000 acres. This water is collected in three reser- 
voirs, at Lindley Wood, Swinsty, and Fewston, about 
13 miles from Leeds as the crow flies; their respective 
capacities being 750, 960, and 870 million gallons, with a 
total water acreage of 426 acres. From these reservoirs 
the water will gravitate to Eccup, through two 30in. pipes, 
and from Eccup it will flow through a tunnel under Black 
Moor, and thence by a 40in. pipe to the filter beds at 
Weetwood, whence it will be distributed to the several 
parts of the town. The grand total capacity of the four 
reservoirs mentioned will be 3980 million gallons. The 
present daily consumption of water averages 74 million 
gallons, the population supplied being about 300,000 
persons. It may be stated that the present charge for 
water, collected, stored, transmitted, filtered, and delivered 
to the consumers in Leeds, is 1}d. per ton. 

No discussion took place on Mr. Thompson’s paper, 
because, as was explained by the President, it was historical. 
A very long paper was then read by Mr. Chas. Cochrane, 
On Workine or Biasr Furnaces or LArcE Size at 

Hicu TeMPeERATURES, WITH SpeciAL REFERENCE TO THE 

PosiTION OF THE TUYERES. 

This paper mainly deait with the effects produced by 


altering the position of the tuyeres. The author held that | 
in all the discussions which have taken place, it would | 


ap that two important elements in the successful 
working of a blast furnace have been overlooked or alto- 
gether ignored, namely, the size of the hearth, and the 
overhang of the tuyeres, or, as it may be put by preference, 


the distance of the tuyeres apart across the hearth. The 
experience gained by the author during the eight 
years, and his special observations during the last two of 


these, point to the fact that in the employment of high 
temperatures of blast the distance of the tuyeres apart 
from nose to nose is of great consequence; and that, 
ceteris paribus, if they approach too close together, the 
effective capacity of the furnace is materially reduced. 
This reduction may easily go so far as to destroy the 
economy which should have resulted either from extra 
cubic capacity of furnace, or from extra temperature of 
blast employed. The effective capacity, spoken of in 
contradistinction to the actual capacity, is estimated in 


accordance with the curve of furnace capacity and coke | 


consumption given herewith. The writer’s observations 
have extended to four furnaces numbered respectively 1, 2, 
3, and 4 :—No. 1 furnace is of 33,400 cubic feet capacity ; 
No. 2 furnace is of 35,013 cubic feet capacity ; No. 3 fur- 
nace is of 20,454 cubic feet capacity ; No. 4 furnace is of 


BLAST-FURNACE WORKING. 


CURVE OF FURNACE CAPACI 


COKE CONSUMPTION. 


603 up to 630 tons per week. The tuyere area was unal- 
tered, being 141 square inch total. The temperature of 
escaping gases at the tunnel head in March was 100 deg. 
Fah. less than before the withdrawal of the tuyeres, viz., 
617 deg., whereas ey it had been 717 deg.; whilst 
the temperature of blast was increased by 109 deg., being 
1321 deg. in January and 1430 deg. in March. The 
author then proceeded to consider why this gain was 
obtained. He held that the result of the tuyeres pro- 
truding too far into the furnace is that a larger volume of 
heated and expanded gases ay square foot of transverse 
sectional area must necessarily be delivered up the centre 
of the hearth than at its circumference. Between the 
central column of reducing gas ascending at high velocity 
and the walls of the furnace there remains an annular 
space charged with materials needing reduction, but to 
which the requisite volume of reducing gas cannot gain 
access. Thus we have the explanation of a large furnace 
doing only the duty of a smaller one. This arises from 
the circumstance that the hearth, or rather the arrange- 
ment of the tuyeres, has not been duly proportioned to the 
cubical capacity of the furnace. The day on which the 
work commenced of drawing back the tuyeres at No. 4 
furnace of 20,454 cubic feet capacity from 6ft. to 7ft. apart 
from nose to nose, the slag turned gray, indicating a much 
higher temperature in the hearth; 
and it was necessary to cool down the 
heated blast by an admixture of cold 
air, until the heavier burden of iron- 
stone and limestone, which the furnace 
ultimately proved itself capable of 
carrying on a standard weight of fuel, 


TY 


renwace FuRNACE had worked its way down to the 
capacity capacity’ hearth. The result of drawing back 
— ruse the tuyeres from 6ft. to 7ft. apart was 
| 49.500 in fact to prevent the centralisation of 
ze ajals heat, and to bring about a uniform or 
the ascending gases over the whole 
| | | | =] ale transverse sectional area of the fur- 
(a) WP 2 FURNACE EFFECTIVE caraciTY NEARLY SAME AS ACTUAL. —- apart, none of the ore is subject to the 
35.000 £9 ce 1887 cwrs.iecasy 35.013 influence of a greater volume of gas 
| | | | than is needed for its reduction, nor is 
— = deprived of the volume needed to 
FURNACE -FFFECTIVE CAPACITY. NEARLY SAME AS ACTUAL: effect its reduction. Thus all the 
|WARCH IBB2. IRON. COKE 18170 CWTS.|BLAST materials arrive at the hearth in a 
’ | 7 over the area of which the tempera- 
(€) -2-FURNACES— EFFECTIVE -CAPACITY.—AF TER — foot of sectional area is practically the 
| | i rs | 
73° at — — sider at length the results obtained 
= 25.640 with the remaining furnaces. Seeing 
ae | va late 12—a curve was constructed by 

FURNACES CAPACITY. of 0.454 the author, giving the results of expe- 
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capacity in use at those works, namely, 
20,624 cubic feet. This curve was ex- 
tended to show what might probably 


17.420 


| | 


— 


| 


| 
10.008 


= 
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be the further economy to be obtained 
by increased capacity up to 40,500 
cubic feet. It is indicated by the thin 
line, which was adjusted to No. 4 
quality of iron, being the standard 
quality to which at that time it was 
thought proper to refer the working of 
blast furnaces. The horizontal lines in 
the diagram are divided into units of 
ewts. of coke consumed per ton of 
| iron, whilst the vertical lines are 
divided into units of 1000 cubic feet 
of furnace capacity, commencing with 


7.172 


6.000 


6000 cubic feet. The thick line repre- 


30 22 28 27 26 25 2 23 22 2i 
COKE CONSUMED 
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PER TON OF IRON MADE 


sents the curve of manufacture under 
identically similar circumstances to 
those described in 1870, but adjusted to 
the production of No. 3 iron instead of 
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20,454 cubic feet capacity. No. 1 furnace was constructed | No. 4 iron ; the correction being made at the rate of 4 cwt. 


with a hearth of 10ft. diameter, and an overhang of 1Gin. of 
tuyeres ; making the distance apart of opposite tuyeres 
7ft. 4in. across the hearth from nose to nose. It is shown 
on the sketch with this distance 8ft. apart, being that at 
which the tuyeres were placed in February, 1882. The 
furnace was blown in on 18th March, 1874. The No. 2 
furnace was constructed with a hearth of 8ft. dia- 
meter, and an overhang of 12in. of tuyeres, making the 
distance apart from nose to nose 6ft. It was blown in on 
10th May, 1876. In June, 1880, the tuyeres at this fur- | 
nace were each drawn back 8in., making the distance asunder 
of the tuyeres, from nose to nose, 7ft.4in. No. 3 furnace 
was constructed with a hearth of 8ft. diameter, the dis- 
tance from nose to nose of tuyeres being 6ft., and was blown 
in on 27th November, 1876. No. 4 furnace was con- 
structed exactly as No. 3, and was blown in on 8th 
January, 1880. At the end of January, 1882, the tuyeres 
were drawn back to a distance of 7ft. apart.; with what 
excellent results we shall presently see. 


of coke per ton of iron for the difference between Nos. 3 
and 4iron. To quote a single example : Whereas in 1870 
to make a ton of No. 4 iron in a furnace of 20,624 cubic 
feet required 20 cwt. of coke, to make No. 3 would have 
required 20} ; hence the thick line shows 20}, whilst the 
thin shows 20cwt. This change has been rendered necessary 
because No. 3 iron has gradually become the current stan- 
dard of reference in the district, as the quality at which 
manufacturers aim, and of which they desire to produce 
the largest proportion ; with the further condition, imposed 
by ale exigencies, that the No. 3 shall include every 
intermediate shade of grayer grade, from No. 3 up to No. 1, 
which may not be gray enough for the manufacturers to 
insist on calling No. 1. 
There remains one point to be dealt with in connection 
with the blast furnace, in order to clear up allusions which 
have been made to the distribution of temperature in the 
hearth. It might be thought that, in the plane of the 
tuyeres, the heat is greater, or not less, in the centre of 


Commencing with No. 4 furnace—the tuyeres of which, 


till the end of January, 1882, had been only 6ft. apart, and | 


during the months of February and March, 1882, were 


separated to a distance of 7ft. apart—the following were | 


the remarkable results obtained :—The make, which had 
been limited to an average of 483 tons per week, over the 


preceding months of November, December, and csp | 


rose in March to 599 tons per week ; whilst the gross con- 
sumption of coke was only increased by 27 tons, or from 


the hearth than at a short distance from the nose of the 
tuyere; but this is not so, The author believes the 
observations he has made on this point will be worthy of 
record. On thrusting a round bar of lin. diameter into 
the hearth of a furnace, it will be found that if the tem- 
| perature of the blast be nearly red hot—say, 1200 deg. to 
1250 deg.—the bar will become actually red hot, as seen 
by daylight, at a distance of 2in, from the nose of the 
tuyere ; and that the temperature will rapidly rise until it 
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attains the highest degree at 14in. from the nose of the 
tuyere. This temperature is so intense that in the Cleve- 
land district 30 seconds exposure will nearly suffice to 
sever the bar at this point of maximum temperature, from 
which there is a steady fall through diminishing degrees 
of temperature till dull red is reached at a variable dis- 
tance of 8in. or 10in. from the centre of the hearth. The 
curve is as shown in the engraving, page 116. 


Thispaper evoked a long discussion, which was adjourned 
to Wednesday morning, and which we shall give in another 
impression, In the afternoon several works which we 
have described in previous impressions were visited. 


On Wednesday morning the proceedings commenced 
with a renewed discussion on Mr. Cochrane’s paper, and 
then a paper was read by Mr. Henry Davey “On Mining 
Machinery.” This we shall give in another impression. 
The last paper read on Wednesday was by Mr. J. 
Hartley Wicksteed, of Leeds, 


On A SINGLE-LEVER TESTING MACHINE, 


The writer did not propose to contribute a critical paper 
upon various makes of testing machines, but merely to 
give an accurate description of an individual machine ; 
or which purpose, however, it would be useful to sketch 
beforehand some of the general considerations which have 
influenced the design. Every dead-weight testing machine 
is in some form or other a weighing apparatus, and that 
which it weighs is the amount of resistance offered by the 
test sample to an attempt to distort it. The lines upon 
which a testing machine may be constructed are as various 
as the different well-known types of weighing machines ; 
yet there are one or two essential differences between the 
conditions under which a dead load may be accurately 
weighed, and those under which the strains upon a test 
sample can be ascertained. In the first place, a ponderable 
article counteracts the weights simply by its own gravity, 
leaving the weigh beam free to oscillate until the balance 
is found ; whereas a test sample, while having one end 
attached to the weigh beam, must have the other end 
firmly held by an independent support. Hence care must 
be taken that no unrecorded strain passes through the 
sample, such as might be due to shocks which with a free 
load would expend themselves in oscillations, Also, since the 
weigh-beam in the case of a testing machine is not, as in 
a weighing machine, free to be adjusted into the horizon- 
tal line regardless of time, it is important that the balance 
be “ just” in all positions of the beam throughout its 
range of deviation from the horizontal line. The limits 
of deviation should be small ; and as the sample is subject 
to extension during the testing process, provision must be 
made for moving the position of the independent support. 
For testing moderate strains the writer prefers the steel- 
yard in the form of a single lever to any other form of 
weighing a tus ; and this is the type adopted in the 
50-ton about to be of which 
we give illustrations on page 115. The lower figure 
shows the machine with the deflecting or transverse 
strength testing apparatus attached, and the sliding weight 
in the position of equilibrium with the index at zero. 
The upper figure shows the machine with this apparatus 
removed and with a sample fer tensile strength in the 
holders. This shows the same weight travelled out into a 
position where it balances the pull of 28 tons. The novelties 
introduced into this steel-yard are the travelling of the 
weight beyond the fulcrum, on to the short end of the 
lever, till a point is reached where the long end is 
balanced ; the arrangement of a non-pendulous travelling 
weight, of which the centre of gravity moves along a 
centre line drawn through the point of support and the 
point of attachment of the sample ; and the indifferent 
equilibrium of the whole, which is attained by arranging 
the weight of the lever and all its attachments symmetri- 
cally above and below this centre line. The clips that 
hold a sample for tensile testing are parallel and serrated 
on their inner faces, and at the back are tapered to an 
incline of 1 in 6. At this angle the clips are found 
to give the necessary bite, but loosen the hold when the 
strain is removed. At the back of the clips are half-round 

ieces, made free to revolve in the cast steel clip-box ; 

y this arrangement the clips are enabled to swivel, and 
so can adjust themselves to bite fairly across a sample 
even should it not be of truly rectangular section. e 
sample is similarly held by clips at its lower extremity ; 
and the lower clip-box is attached to a bonnet, which 
screws on to the rod of a hydraulic piston. The section 
shows in detail the pulling cylinder. The long horizontal 
cylinder, shown at the back of the machine, with central 
piston-rod and pair of parallel horizontal screws connected 
to it by a crosshead, has the same arrangements in section 
as the pulling cylinder, but it is one-fifth the area, and 
five times the length of stroke. The annular space at 
the ——— end of the horizontal cylinder communicates 
by a hydraulic pipe with the annular space at the top of 
the pulling cylinder, and the piston area at the left-hand 
end of the horizontal cylinder communicates with the 
piston area at the bottom of the pulling cylinder. By 
this arrangement the mechanical parts, as screws and gear- 
ing, are only called upon to act under a pressure of 10 tons, 
and no further friction, except water friction, comes 
into play in transmitting this into a 50-ton pressure 
upon the slower moving pulling piston. This piston 
has a vertical motion of Gin. in its cylinder to allow for 
extension in the sample. Besides this, the bonnet attached 
to the shackle can be screwed upon the piston rod over a 
range of 6in. to accommodate different lengths of samples. 
Water is forced into this cylinder either above or below the 
piston, by means of a smaller piston in a horizontal 
cylinder. This small piston is forced along its cylinder by 
means of twin screws, acting through a crosshead upon 
the piston rod, and driven through gearing actuated either 
by hand or by power. Thus a A sere steady motion is 
obtained. The annular area in front of the small piston 
bears the same ratio to the annular area on the top of the 
large one as exists between the whole areas of the two 
pistons. There is, therefore, solid water from piston to 


piston on both sides, and the large piston responds at one- 
fifth the speed to every motion made by the small one. 
It will be understood that the hydraulic piston through 
its attachments puts the required pull upon the test sam 9 
and takes up the necessary extension ; the other end of 
the sample is carried by attachments from the steel yard, 
and, as the pull at each end of the sample is necessarily 
equal and opposite, it follows that the weighing apparatus 
balances and indicates the precise force with which the 
hydraulic apparatus is pulling. The lever for thus weigh- 
ing the pull has a 1-ton weight upon it ; this weight lies 
over the lever like a saddle, and will travel from end to 
end of it. When the weight is at the short end of the 
lever it balances the long end ; and the adjustable index 
finger, carried on the weight, is made to coincide with 
zero on the fixed scale when the weight has reached a 
position which puts the lever and its attachments 
into equipoise. The knife-edged centres being 3in. 
apart, it follows that, after zero has been established at 
the balancing point, every 3in. that the 1-ton weight is 
traversed along the lever, as indicated on the scale, throws 
one ton of unbalanced load upon the test sample. The 
weight travels 150in., or fifty times the distance between 
the centres, so that at the end of its travel it will balance 
a pull of 50 tons. Every 3in. on the fixed scale is divided 
into tenths and hundredths, so that with the index finger 
on the travelling weight the load can be read off in tons to 
two decimal places. There is moreover upon the index 
finger a pow vernier scale, which again subdivides the 
hundredths on the fixed scale into ten; and by means of 
this vernier the third decimal place of tons, equal to 2} lb., 
can be read with the greatest facility, Thus, without the 
use of any small auxiliary weights, the most accurate 
results can be ascertained by the mere position of the 
heavy travelling, weight upon the lever, and errors are 
reduced to a minimum; for there need be no more 
margin of error in a one-ton weight than ina 56 lb. weight ; 
and here, with the extreme leverage of 50 to 1, that error 
can only be multiplied by 50, instead of by any higher 
multiplier. As the moving weight is not hanging freely, 
but is carried by four wheels, it is kept rigidly in line with 
the lever ; and as its centre of gravity coincides with the 
centre line of the lever, it follows that, however fast it is 
propelled, or however suddenly its motion is arrested, the 
momentum can have no effect whatever upon the oscilla- 
tions of the lever. Motion is imparted to the travelling 
weight by a screw passing along the lever between the 
side plates. The screw is driven by a small countershaft, 
bracketed out from the side of the lever, and the counter- 
shaft in its turn is driven by a belt from a pulley running 
in supports on the main body; but as the centre line 
through both spans of this belt lies in a vertical plane 
passing through the fulcrum of the lever, the pull upon 
the belt in no way affects the equilibrium of the lever. 
The belt is driven either by a hand wheel or from a lay shaft, 
as most convenient. The outer end of the lever oscillates 
in an opening through a vertical standard, in which it has 
a range of about 1 deg. above and 1 deg. below the hori- 
zontal line. In the bottom of the opening there is a thick 
block of wood, upon which the end of the lever falls, 
without undue jar, when the sample breaks. Throughout 
the whole of a test it is easy to keep the lever floating ; 
for, owing to the low multiple of its power, its movement 
is slow. The aim is to avoid all vertical movement of the 
steelyard, and thus to prevent any unrecorded augmenta- 
tion of pull upon the sample, such as would be due to the 
momentum of a moving steel-yard. 


Of the discussion on this paper, which was adjourned 
until yesterday, we must speak in another impression. 


COoNVERSAZIONE. 


On Wednesday evening a conversazione was held in the 
Philosophical Hall, which was in every sense a success. 

At 8.30 the chair was taken in the Lecture Theatre by 
Mr. James Kitson. Mr. Davey made some explanatory 
remarks on the machinery and models, and Professor 
Riicker then delivered a lecture “ On the Dynamo-Electric 
Machine,” which we shall publish hereafter Mr. T. R. 
Crampton then lectured “On Removing the Excavated 


Chalk from the Channel Tunnel” by his hydraulic method ; | Th 


and Mr. Fletcher, of Warrington, gave a demonstration 
of his discovery of “ Flameless Combustion ” and discourse 
“On Fuel Utilisation.” 

The Yorkshire Brush Electric Light and Power Com- 
pany erected at the entrance porch and in several of the 
rooms, — arc lamps of their ordinary 2000-candle 
power, and in the room known as the Industrial Museum, 
18 Lane-Fox incandescent 20-candle power lamps. The 
whole electricity was supplied from a 16-light dynamo, 
installed 100 yards down Russell-street, and driven by one 
of Messrs. Fowler and Co,’s 8-horse power patent “ York- 
shire engines,” with compound cylinders; first cylinder 
5in. diameter, with 125lb. steam; second cylinder Qin. 
diameter, using the steam down to 71b. above atmosphere ; 
stroke 12in., making 180 revolutions per minute. The 
mae dynamo, and engine were lent by Messrs. Fowler 
an 


In the Industrial Museum, among the more interesting 
exhibits were a pumping engine recorder and well gauge, 
contributed by Messrs. Hathorn, Davey, and Co. This 
recorder gives a chart of the working of the engine, so 
that variations in working, stoppages, and the quantity of 
water pumped for all times, are graphically recorded on a 
sheet of paper, which forms a check on the engine-driver. 
A self-registering ships’ compass, contributed by Mr. Pick- 
well. By this invention the ordinary steering compass 
produces a diagram showing the exact steered course of 
the ship. The diagram is produced by a ray of either day- 
light or lamp-light passing through the compass card on 
to a prepared paper. A model of Parson’s variable expan- 
sion gear. This gear is for obtaining a high degree of 
expansion by working the ordinary slide valve > the 
compound motion derived from two excentrics, one on the 
engine shaft and the other on a separate shaft driven at 
three times the speed by spur gearing. The range of 
expansion can be varied from one-eleventh to eleven- 


sixteenths of the stroke while running, automatically or 
otherwise, 

In the Inner Vestibule was shown M. de Laval’s 
centrifugal cream separator, contributed by Messrs. D. 
Auld and Co., which we have already fully described in 
our notice of the Reading Skow. The original model of 
Blenkinsop’s locomotive was contributed by Mr. Embleton ; 
also a piece of the original cog rail, which has been pre- 
sented to the Institution of Mechanical Engineers by Mr. 
Alexander Allen. This, it is claimed in Leeds, was the 
first commercially successful engine used on any railway. 
Four of these engines were made by Fenton, Murray, and 
Co., of Leeds. ‘The Salamanca and Prince Regent were 
set to work August, 1812; the Lord Wellington and 
Marquis Wellington, 1813. These engines worked for 
about twenty years on the railway extending from 
Middleton Collieries to the town of Leeds, about 34 miles, 
with trains of 30 coal wagons. The well-known model 
locomotive, made by Murdoch in 1784, was contributed by 
his grandson, Mr. Murdoch. 

In the Library was a microscopical exhibition of slides 
of micro-organisms of disease, by Mr. Crookes ; the germs 
that have been identified with certain acute specific dis- 
eases. Bacilli found in swine, fever; and in man, typhoid 
and tubercle (phthisis) diphtheria. The Bacilli of anthrax 
or Woolsorters’ disease ; also “ fire-fly” electric gas lighter 
and Swan’s 5-candle electric lamps, contributed by Mr. Rey- 
nolds. ‘A model of Sir W. Armstrong’s unarmoured cruiser 
wascontributed by the President of the Institution of Mecha- 
nical Engineers, Mr. Westmacott. This is an unarmoured 
ship of war, carrying bow and stern guns of 10in. calibre, 
25 tons weight ; six broadside 6in. guns; two 9-pounder 
guns ; and four machine guns. The dimensionsare, length 
over all, 290ft.; beam, 42ft.; draught, 18ft. 6in.; displace- 
ment, 2000 tons; indicated horse-power, 5500 ; speed, 17 
knotsan hour. The coal storage will enable the vessel to 
steam at full speed a distance of 1280 knots, or at half 
speed a distance of 8000 knots. The 25-ton guns are 
loaded and worked by hydraulic power, under cover of 
screens. The vessel has an underwater deck of steelfrom stem 
to stern, covering engines, magazines, &c. An example of 
high-speed multiple drilling, with a hole of small diameter 
through a long bore, was shown by Mr. T. R. Harding. 
A beautiful model of Messrs. Fowler and Baker’s bridge 
to be erected across the Firth of Forth was also shown ; 
2 spans, each 1700ft.; 2 spans, each 675ft.; depth of main 
girders at piers, 330ft.; depth of main girders at centre, 
50ft.; width of bridge at piers, 120ft.; width of bridge at 
centre, 27ft.; clear headway for navigation at high-water, 
150ft.; deepest foundation below high-water, 90ft.; highest 
part of bridge above high-water, 354ft.; —_ of water in 
centre of channel, 210ft.; weight of steel used in con- 
struction, 42,000 tons. This is a “continuous ” girder to 
be distinguished from an “ independent” girder, and the 
points of contrary flexure are about 600ft. from the piers. 
Close by were comparative diagrams of large span railway 
bridges and a diagram of ancient bridge, contributed by 
Mr. Davey, to illustrate the principle of the continuous 
girder, which is virtually composed of a suspended girder 
in the middle, supported by cantilevers from the piers. 
Models of hydraulic coal hoist and train boats as used 
upon the Aire and Calder navigation were contributed by 
Mr. Bartholomew. The hoist has a gross lifting power of 
120 tons—load lifted, 42 tons; height of lift, 30ft.; 
shipping capacity, 150 tons per hour; working pressure, 
850 Ib. on the square inch. Train boats, capacity of each 
compartment, from 35 to 40 tons. These compartments 
can be either propelled or towed. When propelled, a train 
consists of ten compartments; they are steered by means 
of wire ropes and steam power ; when towed they reach 
thirty in number. Dimensions of compartments, length, 
19ft. 8in.; breadth, 15ft. 14in.; depth, 7ft. 7in. A model 
of a governing and reversing motion for marine and steam 
steering engines, was contributed by Mr. Davey. In this 
gear an independent motion is given to the valves, so as to 
cause the engine to respond to the independent motion. 
When applied to steam steering engines, the independent 
motion is that of the steering wheel, and when applied 
to marine engines the motion is that of a small subsidiary 
engine. A calculating machine was contributed by Dr. 


orpe. 
Inthe other rooms were to be seen illustrations of com- 
pound vibration and geometric tracery, by Mr. Teasdale ; 
also photographs printed by the platinotype process; 
photographs of the oe gg locomotive engine “ Ex- 
periment,” by Mr. Webb, already illustrated in our 
columns; an observatory hive, with bees working 
under the influence of the electric light; also some 
other beehives, contributed by Mr. Daniel. A diagram 
of Joule’s apparatus was contributed by Mr. Davey; a 
model of Cowper’s regenerative fire-brick hot-blast stoves. 
These stoves are employed to utilise the gases from the top 
of a blast furnace, to heat the blast for the furnace ; they give 
a temperature of 1500 deg. Fah.—equal to a full red heat. 
The stove is first heated by passing a large flame up the 
flame flue, and down through the numerous passages of 
the regenerator, which thereby becomes heated to a good 
red heat ; then the gas is shut off, and the cold blast is 
introduced through the bottom of the regenerator, and in 
ascending becomes of a thorough red heat, and so passes 
to the blast furnace. Two stoves, each alternatively receiv- 
ing and imparting heat, complete the system. A 
yrometer was also contributed by Mr. Cowper. A copper 

ll is heated in the hot blast until it is of the same heat. 
It is then dropped into a pint of water, the temperature of 
which is thereby raised 1 deg. for every 50 deg. of heat in 
the ball. A model of coal wagon, with hopper bottom 
and patent catch, was contributed by Mr. Brig: The 
catch is pendulous, held to its place by a weighted excen- 
tric ; when the excentric is lifted the catch is set free. It 
is designed to supersede the use of cotter pins for securing 
bottom doors of wagons. 

A working model of 250-horse power differential pump- 
ing engine, scale lin. equal 1ft., was contributed by Mr. 
Davey. ‘ 

The proceedings of Thursday and to-day we shall give 


in another impression, 


f 
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FIVE-ROLLER CALENDER. 


MESSRS. THOMSON AND SONS, DOUGLAS FOUNDRY, DUNDEE, ENGINEERS. 


FRONT ELEVATION 


WE illustrate this week an example of a five roller calender, 
having two paper and three iron rollers, the width of the paper 
on the rollers being 180in. This, we believe, is the widest 
calender that has yet been constructed. It is made for calender- 


Perth. 


END ELEVATION 


ing, chesting, or glazing finish. The centre roller is steam | BOTTING’S AIR-TIGHT DRAIN AND MANHOLE 

rhe er Sea t motion. It is driven by two! ‘Tyg accompanying illustrations show an air-tight cover for 
pulleys having an open and cross belt. The double friction | drainage and Saoepumpenms, mete by Me. Botting, 29, Mount- 
clutch betwixt these pulleys allows the calender to be stopped or | street, Grosvenor-square. Air-tight covers are now very generally 
reversed at pleasure. | specified by sanitary engineers, and for this one the inventor 

The gross weight of the machine is about 56 tons, and the | claims the following advantages :—That it is perfectly air-tight ; 
total pressure on the lower journals is about 70 tons. The | it can be removed and replaced without the aid of skilled labour ; 


calender was designed and constructed by Messrs. Thomson, Son, | no key to get lost; no lock to get rusted or out of order, and 
and Co., Douglas Foundry, Dundee, for the well-known firm of | having no hinges it can be taken away while any repairs are going 
Messrs. J. Pullar and Sons, proprietors of Pullar’s Dye Works, 


on; no cement is needed to re-make joint ; and that the joint will 
| not set as the metal is not in contact. The hole at the side is a 
cold air inlet, the arrows A A show the course of the current 


Fig. 


MOUNT ST 
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Vere: 


along the top of the drain, and the arrow D the course of the 
sewage into the trap. B is a hole in the base of the pit for access 
to the trap. F is the intercepting trap. The overflow discharges 
into sewer—or in the case of isolated houses into the cesspool. 


Fig. 2 Fig. 3 
Figs. 2 and 3 show different sections of the air-tight cover and 
itsframe. Fig. 1 shows the cover as fitted over an intercepting 
manhole, of the form usually recommended by the engineers of 
the London Sanitary Protection Association. 


Docks ON THE THAMES.—Under the title, ‘‘ Particulars of Dry 
Docks, &c., on the Thames,” Messrs. E. and F, N. Spon are 
publishing a table either in a sheet form or folded and in covers, 
compiled by Chas. H. Jordan, M.I.N.A., of Lloyd’s istry. 
Of the dry docks it gives dimensions, constant for height of high 
water, material of which constructed, by what closed, locality, 
side of river, proprietors, and how reached. Similar imformation 
is given with respect to floating docks, pontoons, and slips, and a 
map of the shipping part of the Thames shows the positions at a 
glance. It is a most useful table to all interested in shipping. 

MIDLAND INSTITUTE OF MINING ENGINEERS.—On Friday last a 
meeting of the members of the Midland Institute of cS - 
neers was held at the Bull Hotel, Wakefield. Mr. T. W. Emble- 
ton, of Methley, in the absence of the president, occupied the chair. 
Mr. Jefferson, of Leeds, submitted a paper ‘‘ On the Coincidents of 
the ,” whilst the chairman submitted a paper entitled 
‘*The Connections between Explosions and the state of the Baro- 
meter and the Direction of the Wind.” The latter paper was 
considered and adjourned for further discussion at a subsequent 
meeting. The preliminary report on accidents in mines was 
further csamtneeel Gal again adjourned to the next meeting. 
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MESSINGHAM@DISTRICT DRAINAGE WORKS. 


Slope of Drain 
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THESE works, which we illustrate herewith, have recently | 


been erected at Butterwick for her Majesty’s Commissioners of 
Sewers for the Wapentokes of Manley, Coningham, and Aslacoe, 


MAXINUM 
WIGH WATER 


important advantage of being able to work continuously through- 
out a whole tide. The pump is shown below. 
The extreme range of a spring tide in the Trent at this place 


for the drainage of part of the levels under their jurisdiction in | is about 18ft., and the consequence is that the scoop-wheels, 


the county of Lincoln. The district drained includes 3250 acres 
adjoining the tidal portion of the river Trent, and comprises some 
very low-lying land. Hitherto 
the drainage has been by 
gravitation, through outfall 
sluices, the sills of which are 
placed at about the level of 

i low-water in the 
river. But this system was 
found to be most inefficient 
in wet seasons, when good 
drainage was of the greatest 
importance. For when there 
is much rain falling in the 
upper districts drained by 
the Trent it causes what is 
locally known as a “fresh” 
in the river—that is, the 
water does not ebb out to 
normal low-water level by 
several feet. The consequence 
is that the sluice doors are 
kept closed sometimes for 
days together, during which 
the rainfall on the district 
accumulates in the drains 
and ultimately overflows the 
low grounds. The result 
during the recent wet seasons 
has been most disastrous to 
the agricultural population of 
the district, and as the only 
means of relieving them, the 
Court of Sewers has deter- 
mined to erect pumping ma- 
chinery. The cost of the 
works was defrayed by a 
tax on the land and as 
many of the contributors 
had become greatly impoverished by several successive bad 
harvests, the greatest economy had to be exercised through- 
out. The works were arranged and carried out under the super- 
intendence of Mr. Alfred Atkinson, the surveyor to the Com- 
missioners, Owing to difficulties in the way of obtaining a suit- 
able site for the engine-house, it was built over the main drain 
near the outfall sluice. The engine and pump-house is con- 
structed of timber and is carried on piles. At present only one 
engine and pump have been erected, but it is intended to fix the 
duplicate set as soon as it is practicable. 

The engine is made by Messrs. Marshall, Sons and Co., and is 
of their double-cylinder semi-portable type, fitted with Hart- 
well’s patent automatic expansion valve gear. It drives, by 
means of a belt, one of Hett’s improved “accessible” centri- 
fugal pumps, with suction and delivery pipes 2lin. in diameter. 
This pump is so arranged that the side of the case can be 
removed, and the interior inspected or the disc removed without 
breaking any pipe joints or connections. The pump is charged 
| means of a steam jet exhauster not shown, which acts most 
efficiently. The delivery pipe has a submerged bell-mouth, and 
is fitted with a sluice valve near the pump. The feed-water is 
lifted to a tank under the smoke-box of the engine by one of 
Hett’s jet pumps, and every — is made for working with 
a minimum of attendance. centrifugal pump possesses the 


which have hitherto been almost exclusively used for e 
purposes in that part of the country, can only work for four or 


five hours each tide, or in some cases for even less. The pumping 
machinery was formally started on the 11th March last, and has 
since been working very satisfactorily. The engine house and 
engine were constructed by Messrs. Mi , Sons, and Co., 
Limited, of Gainsborough, and the pumping machinery by Mr. 
C. G. Hett, of the Ancholme Ironworks, Brigg. 


QUICK’S BREECH-LOADING MECHANISM. 


Mr. Grorce Quick, chief engineer, R.N., has proposed a 
breech-loading mechanism, which is to be tried by the United 
States Ordnance Committee shortly it is hoped. It is shown in 
Figs. 1 and 2 herewith. It consists of a wedge entering the 
breech like Krupp’s, but sliding on grooves, and moved not hy 
the direct action of a screw, but by a lever and ring witha 
counter lever moving in a slot. Until the wedge is home, the 
lever, which is worked like the lever and tappet ring of the old 
Armstrong system, forces the wedge along, the counter lever 
stud pin in Fig. 2, working in the slot, being the fulcrum, the 
moving wedge the resistance, and the handle G the point of 
application of the power with a lever of two to one. When the 
wedge is home, the same continued movement of the lever 
handle G, whose counter lever is now clear of the slot, forces a 
gas check R R in Fig. 2 home. 


ORAINACE LEVEL 
| LOW WATER 


Mr. Quick claims the following advantages :—Simplicity, 
facility, and safety in working. The French system, he pleads, 
needs three motions to open it for loading and three to close the 
gun ready for firing. In the Krupp’s he observes two are neces- 
sary for opening and two for closing, while he only asks for one 
in each of these operations. the French system the breech 


screw is exposed and swings round on a hinged bearer; in Mr. 
Quick’s system there is nothing of this kind, and the screw 

are protected throughout. He pleads that on service 
such speed, simplicity, and safety will greatly increase the power 
of each gun, and that great durability and strength are obtained 
in hissystem. Like Vavasseur, he does not throw the longitudinal 
strain on the inside tube of the gun. The system is ingenious, 
and speed and protection of parts appear to be attained im the 


model. It is clearly necessary, however, to try on full sized 
ordnance whether a lever with a power of two to one is capable 
of moving the breech as easily as desired, especially when it is 
fixed in prolongation of it, so as to work it when moving in and 
out from one side altogether. This may be shortly tried by the 
Americans, and we may then have much better data on which to 
speak than at present. 


PorTHCURNO LISBON CABLE.—The Eastern =} Cable 
Company have, August 11th, successfully repaired a fault in this 
cable in Sine thee Since J: nity have 
been watching and wai opportunit repair. 

but the weather has prevented it, ; 
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ROAD LOCOMOTIVE LEGISLATION. 

THE carriage accident near Sheffield, which arose from the 
folly of a coachman who attempted to pass from behind a trac- 
tion engine and loaded wagon without warning the driver of his 
presence, and which occurred some few months back, has brought 
some obloquy on a long-suffering and useful portion of the com- 
munity, namely, traction engine owners. As there is some 
reason to fear that the opinions so violently brought forward on 
the subject by some correspondents in the columns of some of 
the daily newspapers may not be without influence on magis- 
trates in country districts, it may be well to say a few words, 
first, on the extent of the interest involved ; secondly, to compare 
the cost of steam haulage with the same work done by horses— 
to estimate the comparative injury to roads by the two systems; 
and, thirdly, to show in what way the Road Locomotive Act, 
known as the Highways and Locomotive Amendment Act, 1878, 
bears unfairly 6n owners of engines. 

The majority of the writers alluded to, whose cry is for the 
total suppression of self-moving engines, or the imposition of 
such restrictions as to their use as,would be practically the same 
thing, have, it may be said without disrespect, no knowledge of 
the subject on which they write, or of its importance. Were 
they better acquainted with the matter they argue on, their pens 
might be more convincing and less romantic. For instance, one 
writer found the editor of a London daily paper good-natured 
enough to hand down to posterity the following illustration of 
his ignorance :—“ Why should these horrible smoke-emitting 
nuisances be tolerated on our roads, which surely were originally 
made for horses, animals far more picturesque; or, if the 
exigences of agriculture require the aid of steam, let farmers 
use that kind of engine whose boilers I believe can be placed on 
: wagon so that they can be transported from place to place by 

orses.”” 

After reading correspondence of this calibre it is perhaps 
instructive to recall what was apprehended by an imaginative 
public when railways were being introduced :—“ Cattle were to 
die of fright, birds were to fall dead from fiying over the fiery- 
breathed monster, people were to die for lack of breath at speeds 
of forty miles, and horses were to become extinct.” In fact, 
whilst arguing that railways could not possibly succeed, it was 
admitted that they would do what they have not done, namely, 
supersede horses. It cannot be denied that railways have suc- 
ceeded, and instead of their superseding horses, there are now 
about three times as many horses in this country as at the com- 
mencement of this century. What railways have done is, by 
cheapening conveyance of food and produce, permitted mankind 
to live in places which without the means of conveyance would 
not have supported them. They have, in fact, rendered it 
possible for a nation to increase threefold in numbers and ten- 
fold in wealth, and these results in a lesser degree must be 
brought about by every appliance which greatly reduces the cost 
of transit. 

A traction engine is undoubtedly such an appliance, as all 
those who have gone into the matter know, and for those who 
have not gone into the matter we propose later on to give some 
figures. The question, then, as to whether traction engines are 
to be permitted to travel on public roads, under conditions remu- 
nerative to their owners, can neither stand or fall by arguments 
such as those alluded to as having appeared in certain daily 
papers. If it can be shown that traction engines can draw 
heavy loads more economically than horses, and also that they 
can draw easily, loads which cannot be drawn by horses, loads 
moreover, which, as in the case of the new bell for St Paul’s 
Cathedral, railway companies refused to take, except at exor- 
bitant charges, and further, if by the use of steam it is possible 
to cultivate at a profit land which without its aid would go 
out of cultivation, then the opponents to steam on common roads 
must turn their attention, not to the suppression of traction 
engines by Act of Parliament or the imposition of laws relating 
to their use which practically prohibit their being worked, but 
rather towards effecting such legislation as may lead to the charge 
of horses and engines being entrusted to a more intelligent class 
of driver than is at present always the case ; for it is not too much 
tosay that it is to a want of intelligence, frequently accompanied 
by a want of good temper on the part of the drivers of both 
animals and engines, that much of the alleged danger in the use 
of steam on common roads arises. To bear out this we may state 
that it has often been observed that horses driven by ladies pass 
traction engines with much less fuss than when driven by men ; 
and this fact is not entirely explained by the supposition that 
horses driven by ladies have been selected for their docilty, 
but rather is it due to the fact that ladies do not, as a rule, 
bully their horses by tugging and flogging them, which add to 
the fright of a nervous horse. 

Whenever an outcry against traction engines arises, every acci- 
dent which can, however remotely, be traced to a traction 
engine, is raked up; whilst the accidents produced by barrel 
organs, street cries, German bands, gipsey fires and railway 
whistles, which causes produce about one hundred accidents to 
every one produced by traction engines, are looked on as evitable, 
or as the acts of God. 

At the present moment a memorial has been put before the 
Home Secretary and the President of the Local Government 
Board, which if acted on would practically suppress the use of 
them on roads. This memorial owes its rise to the accident 
already alluded to as having occurred near Sheffield in the spring 
of this year. Bearing this accident in mind, it is interesting to 
note the following : On Monday evening, the 17th of July, a 
serious accident befel the Brighton coach as it was passing Bel- 
mont Station, near Sutton. The horses shied at a tricycle, up- 
set the coach, by which five persons, some of whom were ladies, 
received severe injuries, some having legs and arms broken. 
Nothing has been heard of a memorial to stop tricycles or 
bicycles, and probably nothing will be heard of such a memorial, 
as the fact is recognised that they are owned: by the public and 
benefit the public, albeit they are a futile source of danger to 
foot and horse traffic; were it equally well recognised that traction 
engines by cheaper haulage benefit the public to a far greater 
extent than bicycles or tricycles can ever do, there would have 
been no necessity for us to write this article. 

The principal outery against traction engines comes from those 
who possess carriages and horses for pleasure purposes, who seem 
to forget, judging by the line of argument they take up, that 
roads were not made expressly for them, that roads are not 
merely recreation grounds, but means of communication and con- 
veyance of produce from one district to another. Roads are for 
the benefit of the community, not merely for the minority who 
ride or drive, but for the majority who walk. ll are alike inte- 
rested in the good condition of roads. A good road was recog- 
nised by the Romans as the first essential in civilisation. To 


show the importance of the traction engine question, we may 
state that it is estimated that there are at present employed in 
this country about 4000 road locomotives, self-moving thrashing 
engines, and ploughing engines, all of which are road locomo- 


tives within the meaning of the Act. These engines, for the 
most part, range in size from 6-H.P. nominal to 14-H.P. nominal, 
and in weight from 6 to 14 tons. Their average nominal H.P. 
may be taken as 10, and weight 10 tons. Inasmuch, however, 
as each engine is capable of indicating from double to four times 
its nominal horse-power, we find that these engines are doing 
work which—taking the lowest figure, the nominal horse-power 
—it would require 80,000 horses to do. It has been reckoned by 
competent authorities that the cost of a horse’s labour per day of 
ten hours, including interest on value, sinking fund, feeding, 
stabling, shoeing, and other expenses, exclusive of management, 
is 5s. per day. The total cost, then, for horse labour capable of 
doing the work done by these 4000 traction engines would be 
_ = £20,000 per day, exclusive of wages for drivers and 
carters. Allowing an average of one driver to every three horses, 
at 3s. per day each, we find 26,666 drivers are necessary, whose 
wages would amount to £4000 per day, or £24,000 in all per day as 
the cost of the labour per ten hours of 80,000 horses. Taking the 
4000 engines’ original cost at £50 per nominal H.P., aver- 
age 10-H.P., we find the total value of the engines is £2,000,000. 
Interest at 5 per cent.; maintenance of value, 10 per cent.; 
repairs, 5 per cent.; together, 20 per cent., the totai capital charge 
will be £400,000 per annum, or £1095 10s. per day. 

Allowing each engine 5 lb. coal per indicated horse-power per 
hour, say, 1 ewt. per hour, or for ten hours, 4 a ton at 41 per 
ton; 10s. per engine per day ; £2000 per day for the 4000 
engines ; wages of two men per engine at 4s. 6d. and 3s. 6d. and 
oil 2s., together 10s., we find the total cost for a day’s work of 
the 4000 traction engines to be as under :— 


£ 8 
Capital charge, maintenance of value, renewals, 

W: of 8000 men per da 1600 0 

Total cost of one day's work of 4000 engines 5095 10 
Deducting then this sum from the cost of one day's 

work of 80,000 horses.. .. oe 24,000 0 

5095 10 

18,905 10 


we find that there is a saving to the country of £18,904 10s. 
r day. 
" ite the capital invested in self-moving steam machinery, 
we have stated that the amount invested in engines is £2,000,000. 
To this must be added the value of the machinery driven by 
them, and dependent on traction engines for motive power. 
This may be correctly estimated as half the value of the engines. 
The total capital involved is therefore some £3,000,000—an 
interest sufficiently large to deserve and to command more 
attention, if not more deference, from the Legislature than it 
has at present received. Although in the heading of the Loco- 
motives on Turnpike and other Roads Act—Ist August, 1861— 
the probable growth of road locomotive traffic was recognised as 
the following passage shows :—“ Whereas the use of locomotives 
is likely to become common on turnpike and other roads; and 
whereas under and by virtue of certain local turnpike Acts tolls 
may be levied upon locomotives drawing or propelling wagons or 
carriages, or upon the wagons or carriages so drawn or propelled, 
which are or may be prohibitory of the use of locomotives on 
the roads to which the said Acts respectively apply; and 
whereas the weighing clauses of the General Turnpike Acts have 
not been framed in anticipation of traffic by locomotives, and are 
in many respects ill adapted to the profitable carrying of goods 
or to the just and adequate tells upon wagons or carriages drawn 
by locomotives, &c.” From the above it is clear that the 
importance and probable future growth of the traffic were fore- 
told by those who framed the amended Act of 1865. 
Bearing weight upon the road of an 8-ton traction engine, 

with coal and water weighing 9 tons, two-thirds weight 

upon driving wheels, driving wheels l6in. wide—bearing 1b. 


An Aveling’s wagon to carry 6 tons—weight 1 ton 10 cwt. = 


3360 Ib., tires Sin. wide = . 105 
Total bearing perinch .. .. .. .. .. .. 525 
A Pickford’s spring wagon tocarry 2 tons—weight 1 ton 1 cwt. 
= 2352 Ib., tires Zin wide= .. .. .. oo 204 
Total bearing perinch .. .. .. .. .. .. 854 
A ditto to carry 3 tons—weight 1 ton 7 cwt. 2 qr. = 2080 Ib.,, 
Total bearingperinch .. .. .. .. .. «. 980 
A Hayes and Son’s wagon to carry 4 tons—-weight 1 ton 5cwt. 
Total bearing perinch .. .. .. .. .. 735 
A ditto to carry 3 tuns—weight 18 cwt., tires 3in. wide = .. 168 
Total bearing perinch .. .. .. .. 728 


As regards the alleged injury to roads, the accompanying table 
shows conclusively that with the wide wheels of the traction 
engine, the pressure on each inch in width of road is considerably 
less than half that of a Pickford’s van, to carry 2 tons, with tires 
2in. wide, whilst with a 3 ton van, tires 24in. wide, the difference 
is even greater. It follows then that in mere crushing force on 
the individual stones in a road, the traction engine is much less 
severe than the van at equal speeds, and when one bears in 
mind that the van frequently goes at eight miles an hour, thus 
producing a violent hammering motion between the tires and the 
road, and that the engine never exceeds four miles an hour, the 
superior destructive action of the van is still more apparent. In 
the recent case of transporting Great Paul it is worthy of note 
that the engines met with no trouble on the road, but the great 
weight of the bell and its truck—20 tons approximately—have 
been too much for the bearing surface afforded by four wheels ; 
the truck consequently crushed some parts of the road completely 
in over which the engines had passed without making any impres- 
sion. Although agreat deal may be said on thecost of steam traction 
on roads, and on the necessary reforms of the Highway Acts as 
respects road locomotives, at present it must suffice to call atten- 
tion to the following suggestions sent by a correspondent for 
those interested in traction engines and horses :— 

“Tf your horse be nervous, do not tug, flog, or shout at him. 
Hold your hand up for the driver to stop his engine, and then 
either lead your horse past yourself, or get the man on foot to 
do so. After meeting engines two or three times, and finding 
that no ill effects of whip or spur ensue, the horse will become 
quite bold. 

“Never attempt, when overtaking a traction engine—either 
with wagon attached or not—to pass it until you have made the 
driver aware of the fact of your being there, otherwise he may 
= into a cross road and nip you between the wheels and the 

nk. 

“Drivers of engines should remember that albeit their engines 


make a good deal of noise, their speed is slow, and that conse- 
quently vehicles wishing to pass from behind are nearly as fre- 
quent as those meeting them. They should therefore frequently 
cast a glance behind them, instead of continuously watching the 
crank revolve. And they should further remember that any 
abuse or bad language which may be addressed to them is not 
levelled at them personally, but is the result of mingled anger 
and nervousness at the possible effect of the engine on horses, 
and should consequently treat it with the silence it deserves, If 
they would always do this, and remember that a soft answer 
turneth away wrath, there would probably be far fewer lawsuits 
and other inconveniences in connnection with the working of 
traction engines.” 

Much unpleasantness has sometimes arisen from the reckless 
way in which men in charge of engines treat ponds and other 
places from which water can be obtained. Cases are common of 
the men having broken down fences into orchards and gardens 
in order to get water, and we know a village in which a large 
pond, almost the only source of supply to the entire population, 
has been almost spoilt by drivers of engines recklessly taking 
their heavy engines quite into the pond, thereby cracking and 
ruining the clay lining and reducing the holding capacity of the 
pond. By this much inconvenience and serious monetary loss 
has been entailed in the village, and the only advantage gained 
by the men has been the saving of a few feet in carrying 
buckets. It is this kind of conduct which has given traction 
engines in some districts a bad name. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


THE CALLINGTON DISTRICT AND ITS MINES, 


S1r,—It is gratifying to see that some of our long abandoned 
mines are opening up well; New Halmbush, for instance, is pro- 
ducing some splendid silver lead in addition to the copper and 
arsenical mundic. They are now preparing a parcel of the former 
for market. New Redmoor, which adjoins Halmbush, and under 
the same management, was formerly worked for silver lead only, 
although there are five east and west lodes running through the 
entire breadth of sett. Comparatively speaking, there was 
formerly nothing done to prove them, but now in cleaning  f they 
have found one of the tin lodes in the eighty fathom level very 
good in tin and arsenical mundic. All the lodes in Kithill, of 
which a great deal has been written, are the same lodes as those 
met within this property, as the two setts adjoin, Redmoor being 
on west. In addition to the five east and west lodes there are four 
cross courses and a counter helven course, the strata being chiefly 
blue clay slate highly minerahsed. The plant comprises some very 
fine machinery. There are two account houses, blacksmiths’ and 

nters’ shops, timber and sawyard, a newly-erected engine and 
boiler house, engine with 80in. cylinder, pumping engine, and a 
winding engine, with steam capstan. The water is drained to the 
100 fathom level by the aid of the 9in. cylinder engine at 
Halmbush mine, but there will soon be a special engine to work 
this and to get the mine dry to the 125 fathom level, their bottom 
level, and there is no doubt they soon will be preparing tin, copper, 
and silver lead for market. JNO, BUCKINGHAM, 

Callington, August 16th. 


THE SANITARY STOVE, 


Srr,—I have to thank you for the notice of my stove in your 
issue of last week, and for the lucid description given of it. Will 
you allow me to supplement this with a few abstracts of the report 
of Messrs. Verity and Hunt, brietly referred to at the end of the 
description? The stove tested by these gentlemen was, as stated, 
a two-light circular one, fixed in an office, measuring 17ft. by 
15ft. 6Gin., and 10ft. high, having a capacity of 2635 cubic feet., 
and it was placed so that the lights were available for general use 
in the office. The test lasted over a period of eight hours, and the 
consumption of gas was at the rate of 174 cubic feet per hour. 
The temperature of the external air was 434 deg., and the air in 
the room was raised from 574 deg. to 714 deg., showing that, with 
the above consumption of only 174ft. per hour, a difference of 
28 deg. between the internal and external temperatures could be 
maintained—a difference, I believe, quite sufficient for this country. 
A constant ventilation was the whole time going on, at the rate of 
about 1750 cubic feet per hour, the air entering the room at about 
152 deg. 

Seaed. Verity and Hunt conclude their report by stating that 
the circulation of the air in the room was very satisfactory, the 
temperature being nearly the same in all parts, and the air at all 
times quite fresh, and not in any way vitiated by passing through 
the stove. W. SCHONHEYDER. 

London, August 9th. 


ENAMELLED PIPES. 


Srr,—In your “‘ Notes and Memoranda” for last week, you refer 
to a patent taken out by two inventors in Bohemia for a method 
of enamelling cast iron pipes, the glaze being laid on to the core 
before running in the metal. This very process was patented in 
1850 by Messrs. Cochrane and Slate, of Dudley—see patent No. 
12,918. Like the Bohemian inventors, Messrs. Cochrane and Slate 
did not claim any particular composition of glaze, the essential 
feature of the patent being the mode in which it was applied. 


NAVAL ENGINFER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Henry Jones, chief engineer, 
to the Inflexible ; William P. Ward, chief engineer, to the Jumna, 
vice Jones; Felix Foreman, chief engineer, to the Bittern, reap- 

inted on promotion; William Nicklin, chief engineer, to the 
Scien, reappointed on promotion; Richard J. Tench, engineer, 
to the yenlieen, vice Feak; James C. Oare, to the Alexandra, 
vice Craddock, and Robert J. Barker, engineer, to the Vernon, 
additional, 


THE Miners’ NATIONAL ASSOCIATION AND THE NEw MeTHOD 
or Workinc Coat.—In the programme issued by the Miners’ 
National Association for the forthcoming conference to be held at 
Manchester, notice has been given by the representatives of the 
Yorkshire miners with respect to the new method of getting coal 
by the use of lime cartridges. The notice is as under :—'‘ That we 
urge upon the Home-office the necessity of finding means to test 
the principle of bringing into use the new system of getting coal 
with lime.” The question is an important one, and is likely to give 
rise to an important discussion, inasmuch as Mr. Burt, M.P., 

resident ; Mr. Pickard, vice-president; Mr. Nixon, treasurer ; 
Mr. Crawford, secretary ; and other members of the Union, have 
recently visited the Shipley Collieries, Derbyshire, and seen the 
system at work, and were very favourably impressed by what they 
saw. The system will, it is understood, be recommended, owing 
to its enabling miners to wedge or remove coal without having resort 
to blasting or drilling, thus making it valuable in the fiery seams, 
which are wrought in Yorkshire and other coal-fields, It is 
also said to be even quite as economical as blasting, whilst the coal 
is brought down in much larger and more saleable blocks. A trial 
of the system has been made at one of the largest collieries in 
South Yorkshire, where the measures worked are subject to those 
sudden outbursts of gas from the roof and floor, necessitating the 
strict use of the very best safety lamps, accompanied with strict 
discipline. 
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RAILWAY MATTERS, 


THE French Government have declared to be a measure of public 
utility the establishment of a tramway to be worked by lo¢omo- 
a | between Fourmies and Wignehies, in the department of Le 

ord. 


THE Taff Vale Railway report is to hand, and showsa most satis- 
factory state of a On the 31st August 10 per cent. and 8 
bonus will be paid. Mr. Nicholson has been appointed secretary, 
vice Mr, Geo. Robertson, who retires after thirty-one years’ service. 
The Rhymney Railway report is also a hopeful one. They declare 
a dividend of 12 per cent, 

AccoRDING to the Gazette de Lausanne, the report of M. Mar- 
teau, French Commissioner, appointed by the Government to 
report on the effect of the St. Gothard Railway on French trade, 

vises in the interest of France the construction of another 
Alpine railway between the St. Gothard and Mont Cenis, and 
recommends the adoption of the Simplon scheme. 


On Saturday week the new Calais Station, 100 metres long, 
situated alongside the landing quay, was opened in the presence of 
of M. Sartiaux, chef de l’exploitation of the Northern Railway of 
France; M. Muet, chief inspector; and M. Bourrat, assistant 
locomotive superintendent. During the first seven months of the 
present year there have been 117,041 passengers between Dover and 
Calais, against 104,243 for the corresponding period of 1881, thus 
showing an increase of 12,798. 


THE directors of the Bristol Tramways Company have 
accepted the tender of Mr. August Krauss, contractor, &c., 
Bristol, fur laying the new double line between the city and 
the suburb of Redland, about three and a-quarter miles of 
single tramway. Mr. Kincaid, of London, is the engineer for 
same. The work will have to be commenced in six weeks and 
finished within nine weeks from commencement. The contractor 
has constructed several tramways, and has now before him asmart 
piece of work, 

Messrs. FUESSLI AND Co., of Zurich, are publishing an “ Illus- 
trated Europe” series of hand-books, chiefly illustrations of those 
| mae and sceneries which are reached by well-known railways. 

hey are of a handy size, 7}in. by 4}in., and are exceedingly well 
illustrated, part has just been published descriptive of the St. 
Gothard Railway, It contains a great deal of interesting descrip- 
tive matter; the engravings, forty-three in number, by J. Weber, 
are good, It is published in English, French, and in German. 
The English edition is published at 63, Charing-cross, by C. Smith 
and Son. 

THOSE who may have thoughts of residing south of the Thames 
near London will do well to remember the fact that they cannot 
select those places which are most easily reached by the London 
and South-Western Railway by its trains running into Ludgate- 
hill without subjecting their visitors to the enormous extortions of 
the company for first and second-class fares. For instance, the 
fare for some of the short distances is more than three times more 
for first-class than for the ordinary third-class, and 233 per cent. 
more for the second-class. The season tickets may not be 
much higher than on the Chatham and Dover line, over which the 
South-Western runs, and so the holders of these may not be much 
affected, but those who have occasionally to take day tickets will 
not care to travel much on a line that charges to this extent. 

A LOCOMOTIVE gas engine is described in Herapath’s Railway 
Journal as having been tried in the United States. The report 
describes an Erie-road locomotive, fired entirely by hydrogen gas, 
»roduced by the decomposition of water under the action of 
ignited naphtha, and says it was successfully run from Paterson to 
the station in Jersey City, making the trip one minute and ten 
seconds ahead of time, and coming into the depét with a pressure 
of 140 lb. of steam, being nearly three times as much as the ordi- 
nary locomotives carry at the end of such a trip. The engine had 
been constructed under the supervision of the inventor. During 
the above trip so much steam was generated, that the safety valve 
had to be opened nearly all the way. The amount of naphtha 
used for 19} miles was 84 gallons, costing 2°08 dols., or about one- 
third of the cost of coal usually consumed for the distance. 


AN express train from Derby to London, on the Midland Rail- 
way, has had a very narrow escape, the Z'iimes of Tuesday said, of 
being wrecked through the extraordinary conduct of a man in 
charge of a wagon and a team of horses. The driver of the express 
when nearing Leicester at full speed saw a man deliberately take a 
large farmer’s wagon and horses on to the line by a level crossing 
at a road between two fields. The engine-driver blew his whistle, 
and at once applied the vacuum brake with which the train was 
fitted throughout. The wagoner made no attempt to get out of 
the way, and the express was only brought toa stop within ten 
yards of the obstruction. After waiting till the wagon had been 
moved out of the way, the guard and driver of the express remon- 
strated with the man as to the extreme danger which his conduct 
had caused, but he only laughed at them, and treated the matter 
asa —_ It is expected that the company will take some action 
in the matter, and certainly such a wagoner deserves severe 
punishment, 

A sysTEM for enabling a railway train in motion to send and 
receive telegrams was recently tried, but it is not said with what 
success, on the Altanta to Charlotte aérial railway in America. It 
is the invention of Captain C. W. Williams, of the United States 
Army, and is described as consisting of a telegraph wire running 
along the track, but insulated from it, and interrupted at intervals 
of 40ft. The ends at each break are connected to copper rollers 
which normally are in contact, so that the electric circuit is com- 
pleted through them. One car of the train is fitted up as a tele- 

ph office, and two long metal strips or rails projecting from 

low the car rub against the metal rollers as the car passes. In 
doing so they depress the rollers, thus causing them to break 
contact with one another. The strips are connected together 
through the instruments in the car, and the electric current passes 
from one roller through the instruments to the other roller, and 
thence pursues its way along the rest of the wire. The circuit 
through the apparatus thus established is never absolutely inter- 
rupted, for as the car moves from one pair of rollers to the next, 
the strips make contact with the latter just before contact with the 
former is broken. The system enablesa passenger to send or 
receive an important telegram while travelling, or the position and 
state of the train to be communicated to a distant station. 

BELGIAN railways are under the control of the Administration 
des Ponts et Chaussées, and consist of four different classes, 
according to the conditions under which they are constructed. 
The first class consists of railways construc by the State to 
plans and sections prepared by the Ponts et Chaussées, and let by 
public contract, the State generally purchasing the land. The 
second class comprises lines pscewie Hs for the State by companies 
or by individual contractors to plans and sections prepared by 
them and sanctioned by the Government, subject to the necessary 
modifications. The contractors have to purchase the lands and 
carry out the works in accordance with the plans approved. In 
the third class, the project is prepared by the State, and the works 
are let by contract; but the contractor has to submit the final 

lan and section, and also to purchase the land. Railways of the 

ourth class are conceded to, and constructed by, companies, who 
are authorised to charge fares. Generally the companies also work 
the lines ; but sometimes the State works them and pays the con- 
cessionaires a ye on the receipts. Experience has shown 
that the second and third systems lead to many difficulties, the 
chief of which is the antagonism of interests between those who 
construct and those who work the line. The former have every 
inducement to make the line as cheaply as ible; while the 
State has every interest in its being the most favourable for work- 
ing. The best system is found to be that in which the State con- 
struct as it thinks fit the line it has to work, and pays in propor- 
tion to its requirements, 
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NOTES AND MEMORANDA. 


Tue census of India gives the total population for the North- 
West Provinces and Oude as 44,107,889 against 43,028,389 on previ- 
ous returns, 22,912,556 being males, 21,195,333 females. Villages, 
105,124 ; towns, 297. The number of persons per square mile, 415. 


At a recent meeting of the Academy of Sci 8, Paris, a paper 
was read on the vaporisation of metals in vacuo, by M. Demargay. 
This was effected at comparatively low temperatures ; the vola- 
tility of cadmium was proved at 160 deg., zinc at 184 deg., 
antimony and bismuth at 292 deg., lead and tin at 360deg. The 
in twenty-four to fourty-eight hours were weighable— 
5 to 15 mer. 


THE call for an electrical sheep-shearer made by a New Zealand 
correspondent in Z'he Scientific American some months ago, has 
apparently brought forth fruit in an unexpected quarter. It is 
now announced that the head of the Hudson Bay Fur Company, 
Sir Curtis Lampson, has applied electricity to the trimming of seal- 
skins. The skin is ‘‘fed” over a knife-edge bar, above which is 
strecched a fine platinum wire, which, raised to a white heat by an 
electric current, meets the longer hairs which rise above the under 
fur, and mows or burns them down. 


Scraps of mackintosh and other india-rubber coated fabrics have 
hitherto been useless because the india-rubber could not be profit- 
ably extracted from them. An American inventor, however, finds 
that strong hot sulphuric or muriatic acid has no effect on the 
rubber, but a strong corrosive action on the textile fabrics, and he 
has taken out ~— for a process of recovery in which he eats 
away the textile fabrics with these acids, preferring hydrochloric, 
as it forms more soluble salts with the zinc and whiting than sul- 

a If the original stuff be in lumps, it is first softened with 
nzol, 

As an artificial marble the following has been patented :—Equal 
weights of Portland cement, blue lias cement, cinder dust, and 
marble dust are mixed with water containing 1 per cent. of borax 
and run into moulds to set. Next day‘the casts are smoothed 
down with sand paper and enamelled with a succession of coats in 
the following order, baking for twenty-four hours at from 150 deg. 
to 200 deg. Fah. and smoothing down after each coating: (1) Best 
tar varnish ; (2) Pontypool varnish ; (3) pale mixing varnish ; (4) 
copal varnish and extra fine polishing varnish. The ground colours 


are applied after coating No. 1, the marbling after coating 2 or 3. 


THE following are given in the Railroad Gazette as the freezing 
points of drying oils, some of which are in common use: 
— “Lin — flax — seed oil freezes at 16 deg. below zero; poppy 
seed oil freezes at 4deg. below zero; walnut seed oil freezes at 
16 deg. below zero; prunella—a Japanese oil—hempseed oil freezes 
at 16 deg. below zero; castor oil freezes at 1 deg. above zero; sun- 
flower seed oil freezes at 1deg. above zero; grape seed oil freezes 
at 1 deg. above zero; cotton seed oil freezes at 28 deg. above zero; 
fish oils freeze at 32 deg. above zero. Some of the above are more 
properly half-drying oils. Linseed oil stands first in every good 
guality, except for its tendency to change colour.” 

At a recent meeting of the Paris Academie a paper was read ona 
use of electrolysis in dyeing and printing, by M. Goppelsrceder. For 
example, he impregnates tissues or paper with an aqueous solution 
of chlorhydrate of aniline, puts it on a non-attackable metal plate, 
which he connects with one pole of a battery or small dynamo. 
On the tissue or paper is placed a second metal plate having a 
design in relief Ln joined to the other pole ; on pressure and 

e of the current the design is coed weed | A modification 
of the method gives chemical discharge of colour. The current, 
again, is used to prepare vats of indigo, aniline black, &c.; the 
hydrogen which arises at the negative pole being utilised. It is 
also used to prevent oxidation of colours in printing. 

In the course of a discussion in the Morning Post, on the subject 
of creaming machines, a correspondent points ovt that the scienti- 
fic principle upon which they are based has long beeg known. Dr. 
Desaguliers, in his ‘‘ Natural Philosophy,” vol. i., p. 313—third 
edition, London, 1763—describes a very simple experiment showing 
how centrifugal force tends to promote the separation of substances 
of different specific gravity. Ifa glass tube, hermetically sealed, 
containing non-miscible liquids, or foreign matter mechanically sus- 
pended in a on a such as muddy water, be whirled round by a 
pen fastened to a loop at one end, the various substances will 
rapidly arrange themselves in the order of their density, the heaviest 
being at the end of the tube farthest from the point of attachment 
to the string. This is just what happens in the centrifugal cream- 
ing machine. 

A STRONG and durable article of belting is made at Oakland, 
California, out of the entrails of sheep. The entrails, which will 
average about 55ft. in length, are first thoroughly cleansed and 
then placed in vats of brine, where they remain some days. When 
thus prepared they are not much thicker than a piece of common 
cotton twine, and will sustain a weight of about 10lb. The next 
stage in process of manufacture is to wind the prepared material 
on bobbins, after which the process is the same as in making 
common rope. This method is used to produce a round belt; but 
where a wide flat belt is to be made, a loom is employed, and the 
fine strands are woven together, as in ribbon manufacture. The 
fiat belts are made of any size, and the round of sizes varies from 
vein. up to 1hin. diameter. The round belts are made either in 
the form of a smooth cord, or as ropes with from three to five 
large strands. The jin. rope is said to stand a strain of seven tons. 

A PAPER was recently read before the Academie des Sciéneés on 
the properties of antiseptics, and volatile products of putrefaction, 
by M. Le Bon. The disinfectant power of any antiseptic is weaker 
the older the putrefaction. The strongest disinfectants are 
permanganate of potash, chloride of lime, sulphate of iron acidified 
with acetic acid, carbolic acid, and the glyceroborates of sodium 
and potassium. There is no parallelism between disinfectant 
action of an antiseptic and its action on microbes; nor between the 

wer of preventing putrefaction and that of stopping it when it 
has begun. Except a very few substances, strongly poisonous— 
such as bichloride of mercury—most antiseptics, and notably 
carbolic acid, have very little action on bacteria. There is no 
parallelism between the virulent power of a substance in putrefac- 
tion and the toxical power of volatile compounds liberated from 
it. The volatile alkaloids from advanced putrefaction are very 
poisonous. According to M. Le Bon the air of cemeteries may be 
very dangerous, 


REFERRING to some recent articles by Dr. J. H. Gladstone and 
Mr. Tribe in Nature, on ‘‘ The Chemistry of the Planté and Faure 
Batteries,” Dr. Oliver Lodge asked a question about the lead 
sulphate into which they stated the spongy lead was converted 
during the discharge of a Planté or Faure battery. In reply Mr. 
Gladstone says, ‘‘ In an early stage of our investigation we satisfied 
ourselves that lead sulphate was capable of both oxidation and 
reduction by the voltaic current under the circumstances found in 
these batteries. Our best experiment is described in Nature of 
March 16th. It was made by spreading lead sulphate on platinum 
plates, but I have just had it repeated with lead plates, so as to 
imitate more closely the conditions of actual practice. The 
sulphate was reduced by the electrolytic hydrogen as before. As, 
however, the reduction takes place ret in close proximity to the 
lead plate, it is not easily recognised till the chemical change 
has advanced some distance, and a good deal of the white salt 
always ped d iti But the circumstances of the 
actual practice are much more favourable for the reduction of the 
sulphate than were those of our experiment: for the sulphate is 
formed in perfect contact with the metallic lead of the plate or its 
spongy covering, and the reduction is doubtless facilitated by its 
intimate mixture with the excess of spongy lead. When we stated 
that sulphate of lead is finally the ‘ only product of the discharge,’ 
we were referring to the disappearance of any peroxide, and did not 
mean to imply that in actual practice the whole of the spongy 
metal is us' converted into sulphate.” 


MISCELLANEA. 


Ir seems probable that the electric light will be largely pyr sa 
in dyeing works, where also electricity may be employed for other 

. At night the light permits the matching of colours as in 
Sole ht, and in the daytime the current may be employed for 
electro-chemical purposes. 

Two new courses of lectures, on the applications of machines and 
of electricity, have been added to the curriculum of the Civil 
Engineering College attached to the Ghent a There 
will be one lecture of an hour and a-half a week on both subjects, 
and the fees for each course are fixed at 30f.—24s. 

THROUGH an excess of current accidentally brought about, the 
wires for conducting the electricity for illuminating the stage of 
the Paris Opera lately became red-hot, burnt their covering of 
gutta-percha, and caused a fire, which, however, was speedily 
€xtinguished with a few buckets of water. Such events as these 
are of the class that result from what must be culpable careless- 
ness, 

THE Association des Gaziers Belges, acting for the Brussels 
Municipality, have organised a competitive exhibition of gas stoves 
for industrial, domestic, and culinary purposes. It is to be held in 
the Rue Grétry, Brussels, near the Halles Centralles, from 1st 
August to 1st October. The jury will award gold and silver medals 
and diplomas, not exceeding, altogether, the value of 4000f. The 
President of the eommittee is M. H. Aerts, manager of the Brussels 
gas-works. 

A contact key, which it is said will work with ;7,;in. play, is 
made by Messrs. Cumming and Brinkerhoff, of 219, East Eighteenth- 
street, New York. The contacts, or electrodes, consist of a pair 
of round-edged discs, the periphery of one of which rests on that 
of the other at an angle of 90 deg. The smallest possible surface 
of contact is thus obtained in such a way as to be ever renewable, 
and the invention consists in the discovery that the smallest surface 
of contact is the best for telegraph work. 


THE prospectus is issued of the Bahia Central Sugar Factor es 
Company, Limited, and subscriptions are invi for a part, 
£270,000, in shares of £20 each. It is guaranteed by a Brazilian 
Government decree to the extent of over £37,000 per annum, and 
is formed for the purpose of establishing eight central sugar fac- 
tories, including all other accessory works, such as roads, tramways, 

., in Bahia, Brazil. Mr. James Cleminson, Westminster, is 
the engineer, and the offices of the company are at 9, New Broad- 
street, E.C. 

On the 14th inst. the Noord Braband was launched from the 
shipbuilding yard of Messrs. Raylton, Dixon, and Co., Middles- 
brough, a handsome screw steamer destined for the mail service 
between Rotterdam and Java. Her dimensions are :—Leagth over 
all, 310ft.; breadth, 40ft.; depth of hold, 23ft. 9in., and she will 
carry a dead weight of about 3650 tons. She is built with water 
ballast throughout on the cellular principle ; has iron decks—the 
upper laid with teak—full poop aft for the accommodation of twenty 
first-class passengers, and the second-class in forecastle, and having 
accommodation for her officers, &c., under long bridge amidships. 
This is the seventh vessel built by Messrs. Raylton, Dixon, and Co. 
for the same service. 


A STEAM-WHEEL has been recently patented in Austria by Pro- 
fessor Wellner, of Briinn. The wheel—according to the Polytech- 
nischer Journal—consists of a simple water-wheel, mostly immersed 
in hot water in a closed vessel. Steam is admitted at the lower 
part, and forces the cells of the wheel upward, producing rotation. 
‘The steam fills more and more of the cells on the rising side, and 
at length begins to escape into the steam-space above the water. 
Steam may either be produced directly at the lower part, or con- 
ducted to the vessel oe elsewhere. ‘The upper tube for outlet 
of steam may lead either into the open air or into a condenser. 
The mechanical work is effected by the ascent of the specifically 
lighter steam in the heavier liquid. 


THE completed portion of the Hudson river tunnel, in which 
several men were killed some time ago, at the north end now 
measures more than 1200ft., although little advance has been 
made on the New York side, owing to the difficult charaeter of the 
ground, which is a mixture of sand, gravel, and boulders. The air 
pressure, to keep out the water, has been increased on the New 
Jersey side, and two bulkheads have been erected in the tunnel, 
which is being driven through in somewhat tough silt. The 
severest test has yet to be passed, namely, that spot where the 
water being deepest, the tunnel has to be made closest to the bed 
bottom of the river. The air pressure is already 301b. on the 
square inch, but as little inconvenience is said to be experienced by 
the workmen, it is thought probable that it can be increased 
sufficiently to enable the engineers to complete the work without 
serious accident. 


AUSTRALIANS are vieing with English publishers in the publica- 
tion of works of considerable merit. Mr. W. Crellin, Victoria 
Government surveyor, bas compiled a work of great importance to 
surveyors—namely, a ‘‘ complete traverse table,” which is spoken 
of in the highest terms by all the leading engineers of the Govern- 
ment of Australia, and especially by Mr. R. L. J. Ellery, F.R.S., 
Government astronomer of Victoria, who says it enables computors 
to double the work with half the fatigue resulting from the 
ordinary mode. Mr. Crellin has also made an instrument for 
laying on the tables in the volume in which they are bound, which 
greatly facilitates the reading and addition of the numbers. The 
book is published in Australia by Mr. G. Robertson, of Melbourne 
and the other capitals, and in this at 17, Warwick-square, Pater- 
noster-row. A copy of it and the instrument referred to is to be 
seen at the Institution of Civil Engineers. 


THE syllabus of the course of lectures at King’s Collége on 
metallurgy, by Professor A, K. Huntington, has been issued, and 
contains particulars relating to the Siemens gold medal and prize, 
which has been founded by Dr. C. W. Siemens, with the object of 
stimulating the students of King’s College, London, to a high 
standard of proficiency in metallurgical science. It is open to 
those who have, as matriculated students, studied in the Applied 
Science Department for two years, and who, either in their third 
year, or, if they remain in the department for three years, in the 
succeeding year, make metallurgy a special study. The first award 
will be made at the end of June, 1883, and will depend partly on 
an essay on some particular subject, partly on a written examina- 
tion on the Metallurgical lectures, and partly on actual work done 
in the laboratory. ‘he subject for the essay for 1883 will be, the 
“*Manufacture of Steel suitable for Ship and Boiler Plates.” 


THE New York Evening Telegram says :—‘‘ Natives of the Isle 
of Cuba—‘Queen of the Antilles—were never noted for pro- 
gressive ideas, but, nevertheless, the residents of the old shipping 
port, Cienfuegos, within a few weeks will be edified by the appear- 
ance in their waters of a novel steam craft intended for lighterage 
service. The hull is 100ft. long, 32ft. wide, and, with 100 tons of 
cargo, will draw only 3ft. of water. She will be decked over, and 
has a perfectly flat bottom with vertical sides, and is the first 
example of what is thought by many experts will prove to be a 
revolution in the ‘dark science’ of screw propulsion. A high rate 
of speed, of course, is not expected, but her performance will 
er it is thought, th. economy which Mr. J. B. Root, of the 
Root Manufacturing Company, claims for his novel system of the 
application of screw-propelling wheels. These wheels will be set 
on the ends of an athwartship shaft, the plane of their faces being 
fore and aft, and not as the common type of screw propeller is, at 
right angles to the line of motion of the vessel. They will be 
driven by a single vertical direct-acting engine 10 by 12, The 
boiler will be vertical tubular, 10 by 6, and with 801b. pressure 
will drive the wheels from 150 to 200 revolutions per minute. The 
‘true screw’ type of wheel will be used, 6ft. in diameter, and they 
will be only half submerged when the vessel is loaded. When 
finished, which will be about the last of A t, she will steam 


across the Gulf down to Cuba, She will cost about 15,000 dols,” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIC.—A. Twietmeyver, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-street, 


PUBLISHER'S NOTIOE. 


*.* With this week’s number is issued as a Supplement, the Nieder- 
baum Swing Bridge, Hamburg. Every copy as issued by the 
Publisher contains this Supplement, and subscribers are requested 
to notify the fact should they not receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, yt ae ype by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

a 8.—Tramways of Montevideo, Buenos Ayres, Salto and Bahia, and 

‘alermo, 

C. We.steep (Montreal).—‘* Warlike Woolwich” is to be obtained of Mr. 
Jackson, Thomas-street, Woolwich. 

8. B.—See Toe Enaineer, 8th October, 1881. For 230 revolutions per 
soe read 2300 revolutions per minute, and for 2500ft. per minute read 
25, 5 

H. G.—There is no book specially dealing with the subject as treated in the 
article to which you refer. You may, however, be able to deal with it as 
you wish by the aid of Cottrell’s book ‘‘ On Steam and the Steam Engine,” 
and Box's “ Practical Treatise on Heat,” 


CONVERTING FISH INTO MANURE. 
(To the Editor of The Engineer.) 

§1r,—I shall be obliged if any of your correspondents can give me any 
information as to the best process for converting freshly caught fish into 
artificial manure, with particulars of the requisite machinery, which I 
shall probably wish to W. L. D. 

East India-avenue, E.C., August 12th. 
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DEATHS. 

On the 12th inst., at 5, Cedars-road, Clapham-common, CHARLES 

fare Amos, C.E., in his 77th year. Friends will kindly accept this 
ntimation. 

On the 18th inst., at his residence, at Fairfield, near Manchester, Mr. 
Tuomas Dixon C.E., Ashton-under-Lyne, 50. 

On the 13th inst., at his residence, Cork, Mr. Joun Rina, C.E., aged 
70 years. 
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AMALGAMATION AMONG THE LONDON GAS COMPANIES, 


governed by the Metropolis Gas Act of 1860. In 1870 


ing the City of London Company and the Great Central. 
In 1871 the Equitable went the same road, followed by 
the Western in 1872. A broad sweep was effected in 
1876, when the Imperial was absorbed by the Chartered, 
as also the Independent, while the Ratcliff was taken by the 
Commercial. In 1879 amalgamation began to show itself 
on the South side of the Thames, the South Metropolitan 
absorbing the Surrey Consumers, added to which came 
the Pheenix in the following year. Thus in 1880 the gas 
companies of the metropolis were only four, namely, 
the Chartered, Commercial, London, and South Metro- 
politan. The first two of these companies are situated 
solely on the north side of the Thames, the South 
Metropolitan is wholly on the south, and the London has 
a curiously disjointed district extending to both sides 
of the river. The latest phase consists in a — 
for amalgamating the London Company with the 


> enable them to abolish certain gaswor 


Chartered, for which purpose terms have been ar- 
ranged between the two companies, as ratified by the 
shareholders at meetings held on Friday last. The scheme 
of amalgamation awaits the approval of the Board of 
Trade, and it is well understood that this authority will 
require the Chartered Company to surrender the southern 
rtion of the London Company’s district to the South 
etropolitan. The result will be to place the whole of the 
as supply of South London in the hands of the South 
etropolitan, while the Chartered and the Commercial 
will have the northern shore. Only one more step is want- 
ing, and that is the absorption of the Commercial into the 
Chartered, so as to give the latter company the advantage 
of supplying gas along the whole line of their mains from 
Beckton. The only present difficulty consists in the fact 
that the Commercial Company are supplying gas at a 
cheaper rate than the Chartered. But there was the same 
obstacle years ago with the Independent, and it may be 
hoped that the Chartered Company will be able to reduce 
their charge, especially if they have the prospect of enter- 
ing the Commercial district, which at present is like a 
desert land to the Chartered shareholders, rendering many 
miles of their mains wholly unproductive. 

It is not anticipated that amalgamation will be encou- 
raged to such an extent as to place London in the hands of 
one enormous gas company. The official design is appa- 
rently to have two companies, divided by the Thames. 
The boundary is a neem though it divides the area 
very unequally, and the northern company will be ve 
much larger than the southern. Keeping alive the Sout 
Metropolitan Company is somewhat of a trial for the 
Chartered, as the capital account of the latter company is 
heavily burdened, and comparisons will be made between 
the prices charged by the two companies for their gas. On 
the other hand, the South Metropolitan Company took a 
considerable load upon their shoulders when they absorbed 
the Phcenix, and the success of the southern company 
seems to 5 nay very much on the exercise of a rigid 
economy. They have thus far enjoyed the advantage of 
having a large portion of the old Phoenix district free from 
the supervision of a gas examiner, inasmuch as they have 
by some means or other postponed the establishment of a 
testing station for that area. The Metropolitan Board are 
a little uneasy on this point, and have threatened to apply 
to Parliament for compulsory powers of a general nature, 
so as to prevent such delay in the future. The company 
are promising that there shall be’ no further loss of time, 
and the Board of Trade have expressed a hope that there 
may be no necessity for the proposed enactment. But the 
absence of a testing station is practically nullifying those 
guarantees which Parliament intended to afford to a gas 
consumer in respect to the quality and pressure of the 
supply. In the interest of the company it may be observed 
that if the latter are really fulfilling their obligations, they 
are not likely to have the credit of doing so, unless the 

ublic have positive proof to that effect. Even with the 
ighest official evidence, the consumer is apt to be sus- 
picious that in some way or other, beyond the discernment 
of ordinary mortals, he is being “victimised” by the gas 
company. Independently of this attitude of suspicion on 
the part of the public, it is only fair, if comparisons are to 
be instituted between the Chartered and the South Metro- 

litan, that the two should be placed on the same 
evel as to the conditions of the service. 

The process of amalgamation commenced under the dis- 
tinct approval of Parliament. The Legislature were of 
opinion that amalgamation was favourable to economy, and 
was therefore conducive to the interests of the consumer. 
Another point to which reference was made about the 
same time consisted in the removal of the gas manufacture 
from the metropolis. Gas-making was deemed a nuisance, 
and most people had an idea that gas-holders were much the 
sameaspowdermagazines, TheChartered Company obtained 
favour with select committees, because they proposed to 
erect enormous gasworks near ae Creek, so as to 

8 existing in the 
metropolis. Hence arose Beckton, big in its original 
design, and bigger still as the result of subsequent en- 
largements. But consolidation has its limits, To haveall 
the water supply by one aqueduct seems agreeable to 
some minds, and so also to have all the gas made in one 
place is an idea which finds considerable acceptance. 
But we question the wisdom of such a conclusion. Any 
accident happening to Beckton or to its mains would be a 
very serious matter for the metropolis, and might lead to 
a considerable revulsion of feeling on this subject. It 
may be questioned whether Parliament has done wisely in 
refusing any extension of the Fulham Gasworks. It is 
true that no less a personage than a prelate ob- 
gg to the enlargement; but even bishops may 

mistaken. The result is that land which might 
be profitably used by the Chartered Company for an 
extension of its Fulham works is simply occupied by osiers. 
If these works were enlarged, the supply of an important 
district could be carried on more economically than it can 
be now, and any accident happening to Beckton would be 
less serious to London. With Battersea Bridge improved 
—as it will be—coals could be brought up to Fulham by 
steam craft on the river, in addition to the facilities 
afforded by railway communication on land. The West 
London Extension Railway connects the Fulham works 
with the North-Western and other railway systems ; but 
the river communication is specially important. 
come by the sea route to Beckton, occupying only thirty- 
six hours from the pits to the works. Another six hours 
would bring them up to Fulham. But there is little 
chance in these days of any permission being given for the 
extension of gasworks situated as those of Fulham, valu- 
able as those works must be for the supply of the western 
part of the metropolis. The chatael Company will, 
apparently, have to make the best of the existing area 
occupied on that site, together with their other works 
situated in the north and east. In the meantime Beckton is 
itself becoming the centre of a populous district, The 
marshes are being covered with factories and houses, ex- 
tensive docks have been formed in the neighbourhood, 
new lines of railway are about to penetrate the district, 


and the region which was so lonely in 1868 is rapidly 
growing into an important manufacturing and mercantile 
quarter. 

The extraordinary increase in the consumption of gas in 
London has lately been demonstrated in these columns by 
means of a statistical investigation. The electric light, it 
is thought, has rather stimulated the demand for gas than 
otherwise. Certainly the London gas companies do not 
seem disposed to lose heart. The Chartered Company 
covet a larger territory, and the London Company have 
only submitted to absorption after a long series of nego- 
tiations. The South Metropolitan Company have faith in 
the future, or they would hard!y undertake the erection of 
what may be termed a transpontine Beckton in the 
marshes of East Greenwich. There is also the pressure of 
a statutory obligation in the case of the gas companies in 
common with the water companies. They are bound to 
— a = equal to the demand, and must, therefore, 

ave works which shall be adequate to meet the growing 
requirements of the public. a new works become a 
necessity, and all possible improvements have to be intro- 
duced. Amalgamation is part of the same process, and is 
bringing about a readjustment of the gas supply which 
cannot fail to benefit London at large, though for a brief 
period there may be an apparent disadvantage befallin, 
some localities. Had the Chartered Company been gif 
with greater prescience in its early days, an enormous 
waste would have been avoided in regard to the supply of 

Instead of extending their borders, as the earliest of 

the London gas companies might have been expected to 
do, the Chartered Company allowed the metropolitan field 
to be divided among many comers, and that in the most 
capricious manner. London is only just escaping from the 
complicated system which thus grew up. It was nothing 
strange for one company to have their works in another 
company’s district. Thus the Imperial had works at 
Fulham in the district of the London Company, and the 
Great Central had works at Bow Common in the district 
of the Commercial. Some of the districts were flung about 
London in fragments, a piece being sometimes inserted— 
like a solitary island—in the middle of another company’s 
district. Thus the Western Company stopped short 
at Knightsbridge, and reappeared, with a scrap of terri- 
tory, completely isolated, at the east end of Piccadilly. The 
district of the London Company, pending the coming 
amalgamation, affords a similar example, having a perfectly 
outlying area extending from the Victoria Embankment, 
between Somerset House and the Temple, up to Theobald’s- 
road. Properly speaking, the eastern boundary of the 
London Company’s district is at Westminster Bridge, 
taking the Surrey side of the river; but even then we 
mcet with a severance at Vauxhall. Looking back to the 
time when all the companies were enjoying a separate 
existence, we are not surprised at the story that, during 
this period of complication, the directors of one of the 
companies became a little puzzled at finding that they were 
selling more gas than they made. Inquiry revealed the 
fact that they had been laying on gas from the mains of 
another company instead of their own, and _ profiting 
accordingly. Things are getting into better shape now, 
and the costly chaos of the past is to give place to that 
more orderly arrangement which permits of due economy. 
With the electric light rising above the horizon, the 
London gas companies have more reason than ever to put 
their house in fn The question between them and the 
purveyors of the electric light is simply one of price, and the 
gas interest must study how to eliminate from their nnder- 
takings everything that partakes of extravagance or that 
occasions loss. 


THE BRITISH ASSOCIATION AT SOUTHAMPTON. 


Neary thirty-six years will have passed away between 
the first meeting of the British Association in Southamp- 
ton in September, 1846, and that which commences in 
that town next Wednesday. Names now classical in the 
lists of English science were the leaders at this meeting, Sir 
John F. W. Herschel, Bart., resigned the post of president 
to Sir Roderick Impey Murchison, and thus the two men 
in the first positions, represented the leading thought on 
the architecture of the heavens and of the earth. Not 
that Sir John Herschel was unknown in geological circles, 
for he contributed some most important papers to physical 
geology, but his strength was in astronomy. Of those 
who delivered evening addresses in September, 1846, Pro- 
fessor Owen still remains to us, but of the Council very 
few remain. Dr. Murchison’s address, though largely 
occupied with geological questions, touched upon many 
other branches of science. In those days it was custom 

with the presidents to give an address in which they 
glanced at almost every subject which had prominently 
occupied thought during the past year. This custom 
has of late years been less followed, and the presidential 
address has become more of a special character, and as 
scientific work has been split up into branches, this has its 
advantages, for most of our leauing men have devoted 
themsei.. -specially to one or twosubjects. This, perhaps, 
gives to t..e address a personal element which cannot 

avoided ; but although the address may suffer in popu- 
larity, it is more likely to be of solid advantage to scientific 


TO 
The Southampton meeting is not identified with the 
announcement of any remarkable discovery. A report by 
Professor Owen on the “Archetype and Homologies of 
the Vertebrate Skeleton” occupies a considerable portion 
of the whole volume of the reports of the Association for 
the year. A report on the “Iron Manufacture of Great 
Britain,” by Mr. G. R. Porter, contained a good deal of 
information of statistical value, while in the communica- 
tion to the sections some papers on electrical or electro- 
chemical subjects may be turned to with interest, though 
they possess little special importance. Amongst the 
papers read on mechanical science were those of Fairbairn 
and of Eaton Hodgkinson on the experiments on the 
tubular bridge then proposed for the Menai Straits ; and 
one still of interest by John Scott Russell on “The Law 
which Governs the Resistance to Motion of Railway 
Trains at High Velocities.” Russell made a series of 
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Tue immediate prospect of another amalgamation among 
the London gas companies calls attention to the change 
which has come over the conditions of the Metropolitan 
gas supply during the last few years. In 1869 there were “ 
thirteen gas companies in the area which had _ been 
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experiments with trains on several lines, and reached 
sixty-one miles an hour. The resistances at different 
speeds were recorded, and a formula deduced therefrom 
for the resistance at any speed. The resistances obtained 
by this formula agreed pretty closely with the observed 
resistances, but were in most cases higher. Of the papers 
to be presented at Southampton next week little is known, 
but the address of the president, Dr. C. W. Siemens, may 
be expected to touch upon the several branches of physical 
science in which the president-elect is a known master ; but 
more especially to dwell upon certain metrical questions 
important in the practical application of electricity. The 
determination of electrical units is a subject of growing 
importance, and one in which Dr. Siemens is known 
to take great interest, and in his proposals on this 
subject it may be hoped that he will suggest the 
employment of terminology and units well known and 
commonly employed by English mechanicians and phy- 
sicists. There is no reason why, for instance, we shou!d 
not continue to use feet and pounds and foot-pounds as 
much in electrical matters as in engineering and thermo- 
dynamics ; and as these and other commonly known units 
are and will continue to be used by the leading electrical 
engineers, there will be but little chance of the general 
adoption of the meg erg and centimetre gramme seconds 
system. Tosome minds a gramme raised one centimetre in 
a second may represent a conceivable quantity of work ; 
but a pound raised lft. in a minute will ever remain a 
more tangible and useful quantity to engineers, electrical 
and otherwise. Fancy measuring or talking of the power 
of an engine, or work done by one, in ounces raised an 
inch per second ; yet this is a much greater combined unit 
that the centimetre gramme second. If very small quan- 
tities must be expressed, they may be most accurately ex- 
pressed in decimals of the larger and more generally handy 
units. When the centimetre gramme second system was sup- 
a it was because only very small quantities were to 

measured, but now that enormous quantities of electri- 
city for transferring power and electric lighting have to be 
dealt with, foot-pounds instead of centimetre grammes are 
as necessary to the electrician as to the engineer. 

As a meeting place Southampton possesses many 
attractions, and offers many facilities to those who travel 
thence by sea, holiday bent. In the town and within easy 
distances are many places and remains of great historic 
and archzeological interest. Southimpton is itself a town 
with a history, though, like the modern representative of 
some other old English towns, it does not occupy the site 
of its ancient predecessor. It has, however, existed—it 
was sacked in 1339 by the French or Genoese—long 
enough to have many objects of great interest, including 
old town walls and towers, while some traces of the Roman 
town of Clausentum, looked upon as the predecessor of 
Southampton, may still be found on Bittern Manor Farm 
on a promontory, counterpart of the Northam promontory 
made by the curvature of the river Atchen. It is on the 
east side of ‘the river, and is reached by the Northam 
Bridge. Only a short distance down Southampton Waters 
are the ruins of Netley Abbey. Not far off are the City of 
Winchester, the old town of Romsey, the City of Salisbury, 
Old Sarum, Stonehenge, Cherbury, and Wilton Park, the 
village of Beaulieu, in the New Forest, with the remains 
of Beaulieu Abbey. On the shores of the Solent is Hurst 
Castle, and a little beyond, the priory of Christchurch. 
Less than half an hour away is the Isle of Wight, which, 
like the places already mentioned, has its ancient ruins 
and modern attractions. There are, moreover, the Queen’s 
residence at Osborne House, and facilities which have been 
granted for inspecting the Royal Victoria Hospital at 
Netley, the great naval arsenal, dockyard, &c., at Ports- 
mouth, and the royal yacht Victoria and Albert. The 
geologist will find more than enough to occupy much more 
time than the meeting will afford him, round the Island, 
Headon Hill, and at Swanage, Lulworth Cove, along the 
stratified cliffs of Purbeck stone, gypsum, clay, chalk, c., 
the Purbeck Hills and beds, Studlands Bay, Durlston Bay, 
past Tilly Whim, St. Aldhelm’s Head, and Kimmeridge Bay, 
and also along Southampton Waters. Southampton is 74 
miles by road, 78? miles by South-Western Railway. Of 
the General Local Committee Prince Leopold is 
president, and about two dozen local nobility and gentry 
are vice-presidents. Mr. W. H. Davis, Mayor of 
Southampton, is chairman of the Executive Committee; 
Mr. W. E. Darwin, vice-chairman ; local treasurer, Mr. T. 
Blount Thomas; and the local secretaries are Mr. C. W. 
A. Jellicoe, Mr. J. E. le Feuvre, and Mr. Morris Miles. 

The president-elect, as already mentioned, is Dr. C. W. 
Siemens, F.R.S. The tirst general meeting will be held at 
the skating rink on Wednesday, August 23rd, at 8 p.m.; 
when Sir John Lubbock, F.R.S., will resign the chair, and 
the president-elect will assume his office and deliver his 
address. On Thursday, August 24th, at 8 p.m., there will 
be a soirée in the Hartley Hall; on Friday evening, 
August 25th, at 8.30 p.m., in the skating rink, a discourse on 
the tides, by Sir William Thomson, F.R.S. On Monday 
evening, August 28th. at 8.30 p.m., in the skating rink, a 
discourse on pelagic life, by H. N. Moseley, F.R.S. On 
Tuesday evening, August 29th, at 8 p.m.,a second soirée 
in the Hartley Hall ; on Wednesday, August 30th, the 
concluding general meeting will be held in the skating 
rink at 2.30 p.m. In addition to these arrangements, 
there will be a lecture to the operative classes in the 
skating rink on Saturday evening, August 26th, by Mr. 
John Evans, D.C.L., on “ Unwritten History, and How to 
Read it.” Amongst other places available for the sectional 
meetings are, the Watts Memorial Hall, Zion Hall, the 
Grammar School, Portland Baptist Chapel, Kingstield 
School, the Masonic Hall, the Philharmonic Hall, the 
County Court, the Friends’ Meeting House, the Unitarian 
School, and Taunton’s Trade School. 

The Southampton Yacht Club, the Council of the 
Hartley Institution, the Dock Company, and the Union 
Steamship Company, have made arrangements by which 
the members of the Association are afforded great facilities. 
Beside the work to be done at the sectional meetings, which 
no doubt will be well attended, there are excursions 
which are generally as enjoyable as the work. The excur- 


sion arrangements are very complete, and include all-day 
excursions on Thursday, August 31st, to Salisbury, Stone- 
henge, and Wilton Park ; Portsmouth Arsenal, Dockyard, 
the Royal Yacht, &c.; and a marine excursion to Bourne- 
mouth, or round the Isle of Wight ; as well as afternoon 
excursions on Saturday, August 26th, to Alum Bay ; 
Ryde, Brading, Whitecliff, Newport, and Carisbrooke ; 
drives in the New Forest ; Netley Abbey and Hospital ; 
Romsey, Broadlands (the seat of Lord Mount-Temple), 
&c.; Winchester and St. Cross. The various local factories 
(Messrs. Day, Summers, and Co., Northern Ironworks ; 
Oswald, Mordaunt, and Co., Woolston Shipbuilding Works, 
&e.), and the yard of the Royal Mail Steamship Company 
will also be accessible to the members and associates with 
their friends. Fine weather alone is required to make the 
meeting a successful one. 


THE CITY AND GUILDS OF LONDON INSTITUTE. 

A writer on the “ Human Mind” defines an invention 
as “a device for effecting some purpose which either 
philosophy suggests, pleasure prompts, duty demands, or 
some inconvenience forces us to form.” Inventions are 
not confined to the mechanical arts, but range over every 
subject that man can conceive. Arts are sciences turned 
to practical account by inventive genius. These bear the 
same relation to sciences as wisdom to knowledge, or practice 
to theory. Is, or can, any art be quite perfect ! This ques- 
tion must, we imagine, be answered in the negative. It is 
but quite recently that it has dawned upon the minds of 
enthusiasts that education is a science, and if it be a 
science we presume there is a corresponding art. Further, 
the laws of the science being acknowledged to be at 
present but vaguely known, the art must necessarily be far 
from perfect. It is, therefore, with no suprise that we find 
constant changes in our educational system ; whether such 
changes are good or bad, time alone can prove. 

In order to turn science to practical account it is neces- 
sary that the principles of science should be known. 
These principles cari be known in two ways :—(1) Partially 
and with great trouble from experience ; (2) by a know- 
ledge of the history of the science. The greater part of 
our information is historical. We, thanks to the advan- 
tages derived from the art of printing, to a certain extent 
commence where others left off. The results of their 
labours are tabulated ; some of them may in our so-called 
student days be tested to verify correctness, but by far the 
greater part are taken without doubt. The knowledge 
derived from individual experience is comparatively small, 
that obtained from the experience of the world through 
half-a-dozen generations is immense. Which, then, is 
better—to spend a few years acquiring a knowledge of the 
history of a science, or to plunge into the practice without 
such knowledge and blindly to trust to experience! Since 
we have fallen into the track of quotation, let us hear what 
Bacon in his “Advancement of Learning” says—v. 
Kitchen’s edition, Book IL., p. 111. “But if my judgment 
be of any weight, the use of history mechanical is of all 
others the most radical and fundamental towards natural 
philosophy. Such natural philosophy as shall not vanish 
in the fume of subtile, sublime, or delectable speculation, 
but such as shall be operative to the endowment and bene- 
fit of man’s life, for it will not only minister and suggest 
for the present many ingenious practices in all trades by a 
connection and transferring of the observations of one art 
to the use of another, but further, it will give a more true 
and real illumination concerning causes and axioms than is 
hitherto obtained. For like as a man’s disposition is never 
well known till he is crossed, nor Proteus ever changed 
shape till he was straightened and held fast; so the 

ssages and variations of nature cannot appear so fully in 
the liberty of nature as in the trials and vexations of 
art.” 

We all tacitly agree that this is a fair statement of the 
case, but till quite recently no action was taken to carry 
the idea into effect. The reason is simple, but natural. 
Those who possess the knowledge dread the competition of 
those who have not, but would like to have, the knowledge. 
Fortunately or unfortunately, as the case is viewed from 
different standpoints, the development of the applications 
of recently discovered scientific principles finds all alike 
ignorant ; thus there are no vested interests, and everyone 
starts in the race under similar conditions, and all want to 
know what is known. ‘Ihe application to practical pur- 
poses of the expansive properties of steam has done much to 
educate the world, and if there is any reality in the utility of 
the application of the newer electrical science, the progress 
made from ignorance to knowledge will in the next fifty 
years be proportional to that utility. We are accustomed 
to consider the 1851 Exhibition the cause which led to a 
more generous appreciation of technical or really scientitic 
knowledge. Till then the dictum, work to your orders, 
drawings, specifications, &c., held good ; the wider principle, 
work to drawings because they accord with scientific 
teaching, was unknown. The previous work was good 
when viewed as mere work ; bad because generally neither 
designer, draughtsman, nor workman knew why this or 
that was done, the result being frequently at variance with 
nature’s laws. It is unnecessary to give specific examples. 
Scientific teaching became recognised in our schools, The 
Government granted an annual subsidy and instituted a 
special department to further it. The universities bestirred 
themselves, and for a time all seemed well. Trade became 
dull ; other nationsseemed to be ousting us from our markets, 
and these, added to politic considerations, have led the City 
Guilds to use some of their surplus income in furtherin 
the spread of “ Technical Education.” The best meth 
of doing this is unknown, owing, as we have said 
already, to the ignorance of the principles of the science of 
education. The plan adopted is to pay teachers for pupils 
who pass prescribed examinations. In fact, the ae of 
the Science Department has been slavishly followed. We 


protest most emphatically against the method which 
allows gentlemen, however able and honourable, to be both 
teachers and examiners. Although in such a case the 
teacher-examiner is generally far more careful to frame 
his questions so that they may not be favourable to his 
own pupils, it is impossible to eradicate the idea from the 


minds of other teachers that this is possible. The City 
and Guilds Institute is desirous of providing artisans and 
those engaged in manufacturing industries with a knowledge 
of the laws and principles which guide in the designing of 
their work. They are to know the why and the where- 
fore of all they do. Great care must taken that the 
Institute does not degenerate into a mere examining 
body, looking to the number and the success of the candi- 
dates in the examinations as reasons why it should receive 
support. The examinations, as examinations, should be 
viewed with little favour ; as giving a rough idea of the 
method and matter of the teacher, should be viewed with 
a considerable amount of respect. The vast majority of the 
men whom this instruction should reach have received no 
other than an ordinary elementary education. They have 
passed the sixth standard and have gone to work. 
Grammar and logic are almost negative quantities in their 
minds ; yet the men may know thoroughly the why and 
wherefore of their work. In these examinations do such 
men shine conspicuous by their absence, or are they plucked 
because of bad spelling, bad grammar, or inability to give 
a logical answer! The report states that in November last 
3467 students were attending the technical classes, and 
implies that this number increased ; yet only 1972 candi- 
dated presented themselves for examination. Were the 
students led to believe that the attainment of knowledge 
was the sole purpose of their attending the classes, or were 
they led to suppose that the aim was to pass the examina- 
tion at the end of the session? We fear too much stress 
is laid upon the examination, and that thousands of young 
people who would like to join the classes are thereby kept 
away. At present we imagine that while the cost of a 
scholar in an elementary school is about 10s. a year, the 
cost of a scholar in a technical school is more like £10 a 
year ; yet for the same cost in all probability ten times the 
number of students could be taught. 

That our remarks are warranted by facts may easily be 
seen from the examiner’s report on bread-making. He 
says :—‘ In the past examination forty candidates entered; 
not one has passed. Those numbered 1343 to 1390 seem 
to be children who have been crammed by a person grossly 
ignorant of the subject, and whose sole idea has been to 
get the children to learn by rote various parts of my 
‘Cantor Lectures,’ Parrot-like, they repeat the words, 
not only without knowing their meaning, but mixin 
them up so as in many cases to produce the most absu 
nonsense.” We may here remark that a good deal of 
information would be given to the general public if in 
these reports the “ages” and occupation of the candidates 
were given. Are the candidates really “children”—for 
example, children in board schools? If so, do these form the 
corpus vile the City Guilds Institute wishes to mould and 
shape? Then, again, a pertinent question concerns the 
examiner. The problems he puts may or may not be 
suited to the object in view. If we rightly grasp the 
object of the Institute, we are reluctantly compelled to say 
that 50 per cent. of the questions asked at these examina- 
tions are such as should not be asked,and which the students 
might naturally be expected to fail in answering. 

For centuries the thinkers of the country have favoured 
technical education, and recently an attempt has been 
made to carry out such instruction. We have rather 
adversely, perhaps, criticised the system adopted, but that 
it is able to bear good fruit we have no doubt. The work 
of the City Guilds, even us now carried on, will do a good 
deal of good. The mere suggestion of study in a 
particular direction induces students—these original 
workers influence their friends; and more by book work 
and discussion amongst themselves, and a closer attention 
to principles when at work, than from teachers, such men 
gain knowledge. Masters desirous of earning a few 
pounds by the results of the examinations, influence pupils ; 
and although we decry the methods of cram as much as 
the examiners, we must admit that there is even in such 
cases wheat as well as chaff. Many of the pupils begin to 
get a liking for the subject, and where they are interested 
in it, the master, gud master, be he good, bad, or indifferent, 
is ignored ; but the obtaining of knowledge goes on. As- 
sume, nay prove, that many or most of the science masters 
in connection with South Kensington are charlatans, 
crammers, and so on, it is impossible to ignore the fact 
that since South Kensington came into existence there 
has been a very considerable increase in the general 
scientific knowledge of the British public—and it will be 
so with respect to this technical education. It is wanted 
—it must come—and whether the method adopted to dis- 
semminate the knowledge be the best or the worst, the 
ball has been set rolling, and nothing will or can stop it. 
Good is thus, it may be admitted, being effected by these 
educational establishments, but at present the cost is 
enormously disproportionate to work done. 


ARTILLERY CASUALTIES IN THE BOMBARDMENT OF 
ALEXANDRIA, 


CERTAIN casualties have been reported in the papers as occur- 
ring which interfered with the efficiency of our guns, stopped 
their fire, or lessened its effect. There has been some mystery 
about the matter. We believe we can now speak with confidence 
as to general character and nature of these casualties, The 
most alarming report was with regard to the guns of the Alex- 
andra, which were represented as unserviceable. The facts are 
these: In two 10in. guns of this ship slight imperfections in welds 
and slight movement of coils has been perceptible, but such as in 
no way to interfere with the efficiency of the guns, which are ready 
to continue their work whenever it may be necessary. An 1lin. 
gun of the same ship has suffered from the bursting of a common 
shell in the bore, near the muzzle. The steel tube has, we 
believe, a slight crack in it; the gun was fired some rounds 
afterwards, however. It is proposed to drill a hole at the 
extremity of this crack, to prevent its extension as the gun con- 
tinues to be fired. This is not, however, likely, in our judgment, 
to be satisfactory, because it is very difficult to trace how far a 
crack in steel extends. When opportunity occurs we imagine 
this gun will be exchanged. A shell bursting in the bore of a 
gun near the muzzle of course throws a shock on the weakest 
part of the bore, though injuries effected there are less important 
than those which might occur nearer the breech. We know of 
no other casualties to our guns, although we believe some incon- 
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venience and delay was caused by the jamming of some of the 
Inflexible tubes. This was only the matter of the few minutes 
necessary to remove the axial vent, and the difficulty was known 
beforehand, and an improved pattern has been brought in. Then 
again many shells failed to explode on impact. This is unsatis- 
factory. The fact is that such care has always been taken to 
ensure the Pittman fuse not exploding against a wave, that it 
has not unnaturally become too little sensitive. The proof in 
the Laboratory, we think, has always been that a percentage of 
fuses should be fired in shells against water from a 7in. gun 
with 22 lb. charge, Striking newly dug earth obliquely, there 
might then be a chance of their not exploding. It ought not to 
have occurred in a direct blow against earth, much less against 
masonry. Our readers have doubtless read the absurd account 
in the Standard of a shell of the 80-ton gun, which had been 
fired from the Inflexible, being found in the drawing-room of a 
house, unexploded. On the owner’s request that it might be 
removed, it was carried carefully away rolled up in a feather 
bed. This brings out another question connected with our 
ammunition, one of detail, but one that needs attention, especially 
if our navy are likely to have to deal with fired and unexploded 
shells. Some years since—perhaps fifteen years ago—the great 
danger of handling shells containing percussion fuses whose 
internal parts had been disarranged, or put in action by firing, 
and consequently might be exploded by a very slight shock, 
led to a second hole, termed an “unloading hole,” being drilled in 
each shell in the head, not many inches from the fuse hole. This 
was closed by a screw plug, which could be safely removed from 
a fired shell, so that the charge might be drowned with water 
before tampering with the fuse. Latterly these unloading holes, 
which it appears were practically never used, were discontinued. 
The 80-ton gun shells have not got them. Probably this shell 
might be safely carried off in a feather bed if it had failed to fire 
on impact, however oblique. Nevertheless we confess we should 
have preferred to treat it differently. We should have made a 
sort of little ring wall with clay or putty round some spot of the 
upper side of the shell as it lay, such as enabled us to have a 
small pond of water on it, in the bottom of which we should have 
carefully drilled a hole into the interior of the shell, moving the 
bit very gently, and keeping water on it, specially at the end of 
the process as it broke into the interior. The charge might then 
have been gradually saturated. We presume the shell was 
thrown into the sea in this case, which would have been on our 
plan unnecessary, and a big shell is worth saving. Another 
curious question suggests itself as to what might become even- 
tually of a shell lying in the water. We hear that one of our 
old shell fired in the siege of Sebastopol exploded recently in 
that town on being tampered with. The iron shot brought up 
from the Mary Rose which had lain two hundred years under 
water was so finely honeycombed by the sea water, and presented 
metal in so fine a state of division to the action of the air, that, 
to the horror of the finder, the shell gradually steamed fiercely, 
and became intensely hot. Might this happen if our feather bed 
friend should be taken out of the water two hundred years 
hence, and if so, will the Egyptians of the period find that it 
finishes its performance by exploding / 


THE CHANNEL TUNNEL, 


DIFFERENT opinions will be expressed on the decision of the 
Government with respect to the Channel tunnel, but the fate 
of the bills before Parliament is certainly that which has been 
anticipated by a good many. In our impression of the 10th of 
December last we gave expression to views held by many who, 
without being in the slightest degree of the alarmist disposition, 
could nevertheless see that the Channel could not be tunnelled 
without enormously adding to our military requirements. 
These views met with a good deal of adverse criticism, but 
were subsequently strongly supported by our daily contem- 
poraries. The Government placed the scheme in the hands of 
a War-office Committee, assisted by engineering and other 
experts, and having now the assistance of their report, they have 
decided that it is unadvisable to allow the two Channel tunnel 
Bills to proceed further. This is in spite of the speeches 
and actions of Sir Edward Watkin, whose couleur de rose views, 
and denunciations of all opposed to his actions in the 
matter, have probably done as much to stop as to help 
the scheme to practical realisation. There are objections which 
may be urged against the scheme as an engineering matter, not 
the least of which are connected with the economical working 
and ventilation of the tunnel if finished, and as far as the trial 
heading under our shores has been carried, it has afforded no real 
proof that the tunnel would be carried under twenty miles of sea 
without great difficulties, which might render its completion a 
work of much greater cost and expenditure of time than any 
estimates put forward, to say nothing of the sanguine expecta- 
tions, or, at any rate expressions, of the chairman of the South- 
Eastern Railway Company. So far as they have gone the trial 
headings have indicated that the work might be successfully 
accomplished, but they afford no proof, though they have added 
somewhat to our information on the condition of what is pre- 
sumed to be a tolerably continuous formation through which the 
tunnel would be made. It is not, however, it seems, so much 
from an engineering point of view as from political consideration 
that the Government have arrived at a conclusion adverse to the 
promoters of both the tunnel Bills, and upon these considera- 
tion we have now no reason to add anything to what we have 
already published. It is certain, however, that as far as cross 
Channel traffic is concerned, there is so much possibility of 
improvement in the direction now being taken by the railway 
companies, as by the London, Chatham, and Dover in the con- 
struction of the fine fast vessel, Invicta, and what might be done 
in the improvement of the port accommodation, that with these 
fully carried out, and the Channel crossed in about an hour, there 
would be no arguments in favour of the tunnel on the score of 
economy of cost, little in time, and none as to safety or comfort. 


THE CANAL DU NORD. 


THe Municipal Council of Paris has just adopted the conclusions 
of a report proposing that surveys for this great canal should be 
pushed forward with the utmost possible activity. The Council 
has further adopted a resolution expressing a wish that the canal 
should be extended as far as Dunkerque, which the French wish 
to make a rival of Antwerp. It may be interesting to recapitulate 
a few particulars with reference to this important new canal. A 
law of 1878 authorised the French Government to execute the 
necessary works for giving the Seine a depth of 10ft. between 
Rouen and Paris, English coal, which is already delivered in 
considerable quantities upon the Parisian markets, would, on such 
a depth of water being obtained between Rouen and Paris, reach 
the French capital more easily, and could be sold upon the 
Parisian markets at some reduction in price. The pro- 
spect of this state of things occasions some uneasiness 
among the colliery proprietors of the Nord and the Pas- 
de-Calais, who naturally wish to secure a large share of the 
coal supply of Paris. After consideration of all the 
facts, the parties interested came to the conclusion that, in 


order to increase the outlets of the coal mines of the Nord with 
the Pas-de-Calais, it is indispensable to unite those departments 
of Paris by a direct canal. Paris, in fact, now communicates 
with the northern frontier of France vy a number of navigations 
which have become inadequate to meet the requirements of 
modern commerce. The movement of commodities is effected 
upon these navigations in a sluggish fashion and under relatively 
costly conditions. The Northern of France Railway cannot 
supply the deficiencies of the existing navigations, and the result 
is that Paris, the great industrial centre of France, is obliged to 
apply to England, Belgium, and Germany for half the coal which 
it consumes. The proposed canal would not only accommodate 
coal traffic, but it would be of obvious utility for the conveyance 
of heavy goods, which naturally seem intended to travel by water 
rather than by railway. Two routes for the proposed great canal 
came under consideration, and an inquiry having been opened as 
to the relative merits of these routes, the Commissioners of 
Inquiry pronounced almost unanimously in favour of a direct 
canal vid Arleux, Péronae, Ham, and Noyon. The Commissioners 
further advocated the doubling of'the sluices, and proposed that 
the width of the canal should be carried from 36ft. 8in. to 
56ft. 8in. The Commissioners, in short, adopted the proposal 
for a direct canal of Jarge dimensions. The effect of the pro- 
posed doubling of the sluices and increasing the width of the 
canal will be to carry the estimated cost from £3,320,000 to 
£4,200,000. The expense of maintaining and working the canal 
is estimated at £36,000 per annum. The annual charge for 
interest at 4 per cent. per annum upon the capital which will 
have to be expended will be £168,000; and, accordingly, to 
clear its expenses the canal will have to earn somewhere 
about £204,000 per annum. Should the canal of the 
Nord be carried out, it will abridge the distance between 
Dunkerque and Paris by 68} miles. The district to the east of 
France accommodated by the new canal from the Oise to the 
Aisne will also benefit to some extent, as it will abridge the 
distance between it and Paris by about 63 miles. Finally, direct 
navigation between the Mediterranean and the North Sea will 
also be reduced by the proposed new canal to 7158 miles, or about 
the length of the present railway route from the north to the 
south of France. <A reduction of the distance over which coal 
will have to be conveyed will necessarily involve also a reduction 
of the transport dues; and it is estimated that upon coal for- 
warded from Anzin to Paris, for example, the average saving will 
be about 1s. 7d. per ton. As the consumption of the department 
of the Seine now exceeds 3,000,000 tons of coal per annum, of 
which more than half is imported from abroad, the annual saving 
secured by the district accommodated by the proposed canal 
would obviously be very considerable. 


LITERATURE. 


A School Course on Heat. By W. Larpen, M.A. London : 
Sampson, Low, and Co. 1882. 

In a generally clearly descriptive manner the author 
conducts the student through the various subjects usually 
grouped under the general heading, heat. In some cases 
he refers to Deschanel’s Natural Philosophy, part Heat ; but 
he pays Deschanel a greater compliment than this by an 
imitation whichisatfirst made evident to the reader by many 
of the illustrations, and afterwards by the text. If Mr. 
Larden had exactly followed Deschanel, we should have 
asked why his book was published at all ; but examination 
shows that in places where the former work is not suffi- 
ciently explanatory, he has done his best to make things 
plain. In some respects he has succeeded, but the good 
intention with which he seems to have started, namely, to 
help the student by means of worked-out examples in the 
application of the values found by the methods described, 
seems soon to have tired him, for there is little of this after 
the part dealing with the expansion of solids. Even here, 
however, his method is not as simple as it might be, for 
in giving an example of what he calls “area expansion” in 
one place, and “square expansion” in another, he makes 
the student repeat a lot of figures which would be unneces- 
sary if he simply pc the use of the expression 
A’=A+(A Xt xX 2h), A being the area before the 
rise in temperature through the range ¢ with a co-efficient 
of expansion s. In dealing with the mechanical theory of 
heat, the author has made a few points rather clearer to 
the student than Deschanel has done, or rather Everett in 
his translated and revised edition, but it is not so com- 
plete, while his treatment of the steam engine is no better, 
and the illustrations are copies. The diagram used in 
explanation of the compound engine is the absurd mis- 
leading thing used by Everett. Mr. Larden’s information 
on compound engines is also restricted. He says, “ Engi- 
neers have sought to combine the economy of energy 
gained in expansive working, with an approach to the 
same evenness of pressure during the stroke that we get in 
non-expansive working. Now the total pressure with 
which the piston is urged is given by the pressure of the 
steam per square inch X the area of the piston. If, then, 
we can contrive to admit steam, when it has lost pressure 
by expansion, behind a fresh piston of larger area, this 
larger area will to some extent compensate for the decreased 
pressure of the steam.” After reading the latter paragraph, 
it seemed necessary to go back through the book to see 
whether other fuzzy parts had not been overlooked, but 
the author, like Professor Everett in the translation to 
which we have already referred, and which seems to be 
the author’s model, is safe until he gets on to the practical 
modern steam engine, and there he fails. 

It is curious that authors of works of this kind will not 
turn tomodern books,such as Rigg’s on the “Steam Engine,” 
for their examples, instead of placing before their students 
incorrect ideas both of theory and design. The steam engine 
diagrams and illustrations given in the book are nearly all 
old or incorrect. For this there is no excuse. It makes 
it necessary for the student’s eye to unlearn what it learns 
here, while it might easily be prevented. In his chapter 
on conduction the author is moreover insufficiently 
explicit, and, like his model, does not show at all how the 
observations on conduction may be applied to questions of 
heating liquids, &c. In explaining the expansion of solids, 
the author seems to have had some idea that a well-known 
lecture apparatus was first used on the Thames, for he says 
that volumetric expansion of solids is shown by “the 
Gravesend Ring and Ball,” the illustration showing Grave- 
sande’s ring and ball. Mr. Larden’s book has probably 
been written for the same reason that many school books 


have in recent years been written, namely, because the 
writer found his own lecture notes more handy for his own 
use than other teachers’ books, but there are few teachers 
who will take his book in preference to those with which 
they are acquainted. 


Rules and Regulations Made Under the Adelaide Sewers Act, 1878, 
with Plans and Descriptive Directions as to the Best Method of 
Making House Connections. By OswaLp Brown, M.LC.E., 
Hydraulic Engineer. Published at the Office of the Hy lraulic 
Engineer of Adelaide. 1882. 

Tose interested in the methods of forming house drains, 

and their connections with the main sewers, will be glad 

to possess a copy of these rules and regulations, which 
comprise not only the rules, &c., but complete descriptions 
of the various methods of draining and of ventilating house 
drains, illustrated by twenty-four well executed litho- 
graphic plates. Adelaide contains 65,000 inhabitants, and 
covers 1500 acres, so that its sewerage system is consider- 
able. It has been carried out under Mr. Oswald Brown, 
and is now complete except in respect of the house connec- 
tions, which in Adelaide, as elsewhere, will take time. 
Although the engineer of a town has had a great many 
perplexing systems of water-closets, traps, gulleys, and 
ventilating arrangements to sort out and choose from, the 
designs given in these plates show that Mr. Brown has 
made a selection which at the same time secures effective 
action and simplicity. In a “ Note to the English Editor” 
of these rules, &c., an interesting description is given of 
the water supply and sewerage works of Adelaide, with 
the reasons for adopting the plans which have been 
carried out. Broad irrigation and intermittent downward 

filtration are adopted for the disposal of the sewage, 450 

acres of land of a light loam over a sandy subsoil having 

been obtained for that purpose. 

Did our space permit we would reprint these regulations 
in extenso, but as they can be obtained for 1s. we must 
commend our readers to the book itself, which is in every 
way a creditable piece of work. House connections made 
in accordance with these regulations have been found to 
work very satisfactorily. Since the formation of the 
street sewers in Adelaide some complaints have been made 
of smell from the street ventilators, the cause being the 
fact that, owing to the comparatively small number of con- 
nections at present completed, the quantity of sewage 
flowing is not sufficient to maintain a constant stream in 
the small sewers. Hence, artificial daily flushing has been 
resorted to until all the connections are made, then the 
sewers will all be self-cleansing, having good falls. In the 
wide streets ventilators are provided at the centre of the 
roadway, spaced 100ft. apart. In the narrow streets venti- 
lating shafts Gin. in diameter are carried up above house 
tops in suitable situations. In addition to these precau- 
tions every house, as may be seen from the regulations, is 
isolated from the sewer and provided with its own special 
ventilation of its drains. 
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THE NIEDERBAUM SWING BRIDGE, 
HAMBURG. 


Wir this impression we publish a supplement containing a 
section through the pivot pier of this bridge, and an enlarged 
view of part of the girder, forming Figs. 7 and 8 described in 
THE ENGINEER of the 4th inst. 


THe STEAMSHIP Mary Bratrice.—The new Folkestone and 
Boulogne passenger ship made her first passenger run yesterday, 
when the trip was made in ninety-three minutes with a two and 
a-half knot current against her, 
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THE MECHANICAL REFRIGERATION OF AIR. 
By T. B. Licutroor, M. Inst. C.E., M. Inst. M.E. 
No. Il. 

Iw the first class of refrigerators the expansion is 
accomplished either in a single or double-acting cylinder; 
the whole of the difference between the amount of mois- 
ture held in solution by the air at its entering temperature 
and pressure, say, 95 deg. Fah. and 75 lb. per — inch 
absolute, and t held at its temperature and pressure 
after expansion, or, say, 50 deg. below zero and at atmo- 
pheric pressure, is condensed and converted into ice, which 
is, or should be, discharged with the cooled air, from which 
it must be abstracted by a snow collector before the air can 
be used as a cooling agent. . i 

The amount of ice formed in the expansion cylinder 
of a refrigerator — under the temperatures and 

ressures just mentioned, can ascertained from 
Table L., corrected for the actual pressure, and will be found 
to be 0°68 lb. for each 100 lb. of air treated. This formation 
of ice necessitates the adoption of special exhaust valves, 
these valves being generally of the mitre type, closed by 
means of strong springs against a sharp edge, so as to cut 
through any snow or ice that may have lodged upon the seat. 
Besides the inconvenience which arises from the conver- 
sion of all the condensed vapour into ice, there is an actual 
loss of efficiency, greatest in the tropics, from the libera- 
tion of the heat of liquefaction, each pound of water on 
being frozen giving off 142 thermal units to the expanded 
air, which is accordingly heated to this amount. 

c 


The following diagram Fig. 5 gives the actual expansion 
curve DJ from a refrigerator expanding moist air, also 
the line of adiabatic expansion D E, and the theoretic 
curve D G for moist air. Taking the initial temperature 
at 95 deg. Fah., and the pressure at 75 lb. absolute, and 
assuming expansion to be carried out to atmospheric pres- 
sure, the final temperatures are 112 deg. below zero for 
adiabatic ex ion, 77 deg. below zero for the theoretic 
expansion of moist air, and about 50 deg. below zero for the 
actual case, provided due care be taken to thoroughly 
clothe all parts of the cylinder and valve chests with a 
good non-conducting material. The final volumes are 
proportional to the absolute temperatures. 

Refrigerators of the a ao may themselves 
be separated into two divisions—those in which the 
further cooling of the compressed air is accomplished by 
passing it through an arrangement of tubes, or other 
surfaces, ex directly to the current of intensely 
cold air discharged from the expansion cylinder, and 
those in which the cooling action is derived from the 
spent air passing from the cold chamber. The object 
in both cases is to reduce the temperature of the 
cooled and saturated compressed air as nearly as pos- 
sible to freezing point, so that, by lessening its vapour 
capacity, a condensation and deposition of a portion of its 
contained moisture will be effected. 

Taking air, as in the first case, at 75 lb. pressure 
and 95 deg. Fah., every 100 lb. will contain 0°71 Ib. 
of vapour. On reducing the temperature to 40 deg. 
Fah., under constant pressure, it will be found from 
Table L., corrected for pressure, that only 0°112 Ib. of 
water can now be held in solution. The difference, 
or 0598 Ib., will therefore have been condensed, and 
can be collected and run off. The heat given off in 
cooling the compressed air, and also that rendered sensible 
in condensing the vapour, is im to the cold expanded 
air. In the case just taken, this heat will amount to 1946 
thermal units, made up as follows :— 

Cooling 100 1b. air from 95 deg. Fah. to 40 deg. Fah. 1309 units. 

Condensing 0°598 Ib. vapour... ... ... ... ... 657 


” 


And as this must all be taken up by 100 Ib. of almost per- 
fectly dry air, its temperature will be thereby raised 
82 deg. Fah. 


OF c 


Fig. 6 shows graphically the operation of cooling and 
expanding air on this system. é D is a volume of com- 
pressed air just cooled by the application of water. By 
submitting this to the further action of colder air the 
temperature is reduced from 95 deg. Fah. to 40 deg. Fah., 
during which process the ex’ cooling air will have 
been heated 82 deg. Fah. The volume is now reduced to 
C F, and if this is expanded to atmospheric pressure, F E 
will represent the adiabatic line and F H an expansion 
curve from an actual indicator diagram. For adiabatic 
expansion the final temperature would be 147 deg. below 


zero Fah.; but in practice probably 80 deg. below zero 
would be the maximum degree of cold produced under the 
most favourable circumstances, on account of the t 
losses from conduction of heat from the outside, which 
occur at such excessively low temperatures, 

If the air delivered from the expansion cylinder at 
80 deg. below zero is immediately caused to impinge against 
the tubes of the apparatus for cooling the compressed air, 
as it is in one description of refrigerator, it will at once 
receive the heat given off in the cooling and condensation 
of the vapour; and if this cooling extends .through the 
range taken in our calculations, the cold air will be raised 
82 deg. Fah., and will be delivered for use at 2 deg. above 
zero. This must therefore be taken as the available tem- 
perature for cooling purposes, If the air is not thus heated, 
then the deposition of moisture will be less, and more snow 
will be formed during expansion. In using this apparatus 
care should be taken to avoid the formation of ice in the 
cooling tubes, from the freezing of the condensed vapour. 
This is desirable, not only on account of the trouble in 
thawing the ice and clearing out the obstruction from the 
tubes, but also to prevent the further sacrifice of cold likely 
to arise. 

In the other division of this class of refrigerators, in 
which the spent air leaving the cold chamber is used for 
cooling pur , there is, of course, no danger from 
the formation of ice in the cooling tubes, and in 
this respect this plan is preferable to that just con- 
sidered; but the spent air, which is seldom below 
25 deg. Fah., is pol of but little cooling and mois- 
ti epositing action. This is at once seen by remember- 
ing that if the initial temperature of the partially cooled 
compressed air is 95 deg. Fah., the final temperature of the 
cooling air must be actually, at least, 10 deg. less than 
this, or 85 deg. Fah., so that the difference between 25 deg. 
and 85 deg. Fah. represents the maximum range throug 
which the cooling air can be heated, and this gives per 100 
pounds of air an absorbing power of only 1428 units instead 
of the 1966 which would iven off in cooling the com- 
pressed air to 40 deg. Fah. it is, therefore, evident that 
when the spent air at 25 deg. Fah. is used for cooling and 
moisture depositing purposes, the compressed air can never 
be reduced below 58 deg. Fah. in the tropics, or in cases 
where the cooling water is initially at 90 deg. Fah., and 
will, therefore, be delivered to the expansion cylinder con- 
taining a considerable amount of moisture which will be 
converted into ice during expansion. Another objection 
to this method is the space occupied by the apparatus which 
is necessarily of large dimensions, and there is a difficulty in 
applying it in cases where there is no cold chamber, such, 
for instance, as in the cooling of cellars or moderating of 
temperatures in breweries, as well as in cases where com- 
paratively high chamber temperatures are required. 

In the third class of refrigerators the moisture is also 
abstracted by taking advantage of the varying vapour 
capacity of the air, but instead of the cooling being accom- 

lished by contact with cold surfaces it is effected in the 
ene te manner :—The expansion cylinder is provided 
with a trunk piston, and the compressed air after being 
cooled by the action of water is introduced into the 
annulus and expanded to such pressure as gives a terminal 
temperature of about 35 deg. Fah. The result is the con- 
densation of almost the whole of the moisture, which in the 
form of a thick mist is discharged with the air into a small 
vessel called the separator, having extended surfaces so 
arranged that the mist is deposited on them as water, 
which falls to the bottom and is drained off. The surfaces 
are proportioned so that the air in passing through is 
thoroughly relieved of the water, and dried in this manner, 
is passed again to the cylinder, expanded behind the full 
piston area to atmospheric pressure, and discharged cooled 
and practically free from snow ready for use. 
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Fig. 7 shows this method of expansion. The volume of 
air C D at 75 Ib. pressure and 95 deg. is expanded, 
according to the curve D F, the pressure being reduced to 
about 40 Ib. absolute and the temperature to 35 deg. Fah. 
It is then exhausted and passed through the water separator, 
admitted behind the piston, and the expansion continued 
to atmospheric pressure according to the curve F G, 
this line being nearly a true adiabatic, the final tem- 
perature being about 55 deg. below zero. D E is 
the adiabatic Tine as before with a terminal temperature 
of 112 deg. below zero. According to calculation the 
curve for final expansion on this system should fall a 
little below the curve for moist air expansion given 
by line D G in Fig. 5, as the loss due to the setting 
free of the heat of liquefaction in the formation of ice is 
almost entirely avoided. In practice, however, from con- 
duction of heat which always takes place, no matter how 
carefully it is guarded against, the final temperature is 
always a little higher, though the actual result comes much 
nearer the theoretic than in the case shown in Fig. 6, in 
which by reason of the very low temperature attempted 
the losses from conduction are unfortunately much increased. 

The following calculation shows the quantity of moisture 
that can be abstracted from 100 lb. of saturated air at the 
above-named pressure and temperature expanded on this 
system :— 

Amount entering first expansion cylinder ... ...... O°71 1b. 

Amount remaining after passage through separator... 0°12 lb, 


The 0°59 lb, is run out as water, and of the balance of 
0°12 lb., 0'1 lb. will be condensed and converted into ice 
during final expansion and discharged with the air, the 
remainder, or 0°02 lb., continuing in the state of vapour 
in the cold air. The abstraction of water is therefore 
precisely the same as in the case treated in Fig. 6, but 
while there, in order to obtain the cooling of the air and 
consequent condensation of vapour, the cold air after 
expansion had to be heated by 82 deg. Fah. before it 
could be delivered for use, in this case the air at 55 deg. 
below zero can at once be utilised, and full advantage 
taken of all the cold produced. In order to allow for any 
variation in the temperature of the cooling water the 
cut-off valve of first expansion is made variable, so as to 
increase or decrease the ratio of expansion according to 
the increase or decrease in initial temperature, and this 
adjustment not only maintains an uniform abstraction of 
moisture in all climates, but prevents alteration in the 
temperature of the air after final expansion. 

In these articles but little reference has been made to 
the details of machines for carrying out the various pe 
cesses of compression, cooling, and ex ion. These 
present nothing special beyond requiring that careful 
design and selection of material and workmanship, which 
are Just as much to be desired in an ordinary steam engine 
or machine as in an air refrigerator. While, however, ina 
steam engine a slight leakage at the slides, or bad adjust- 
ment of them, may only affect the result in so far as to 
cause a fractional increase in coal consumption, in a 
refrigerator the same defects, without being what would 
ordinarily be called very excessive, may yet be sufficient to 
cause the air to be delivered some 20, or even 30, degrees 
higher than what would be attained with better workman- 
ship and construction. To produce cold air, heat must be 
converted into mechanical work during expansion, and 
ceteris paribus, that machine in which expansion is most 
efficiently performed will best discharge the function of a 
refrigerator. 

In conclusion, it should perhaps be pointed out that 
though the adiabatic curve fr the expansion of a perfect 
gas has for convenience been taken as the basis for all 
comparisons of expansions, the curve actually to be aimed 
at is the adiabatic for air saturated with aqueous vapour. 
This moist air ex ion curve, as it is called, differs 
slightly from the adiabatic for a gas, inasmuch as owing to 
the continua! condensation of vapour as the temperature is 
lowered, heat of vaporisation is liberated, and being 
taken up by the partially expanded air, its temperature is 
thereby raised. low 32 deg. Fah. heat of liquefaction is 
also set free on the conversion of the condensed vapour 
into ice, but the quantities of moisture existing as 
vapour at any temperature below this point are so small 
that the curve afterwards almost coincides with that for a 
perfect gas. 

For any known temperature and pressure the volumc 
and the quantity of contained vapour can of course be 
easily ascertained by the formule already given, but the 
actual construction of the moist air curve involves the use 
of expressions much too elaborate for reproduction here 
though they have been carefully worked out by that able 
mathematician, Mr. J. McFarlane Gray, to whom the 
writer is also much indebted for many valuable hints and 
suggestions, 


IMPERIAL DOM PEDRO II. BRIDGE. 


THE engraving we give this week on page 104, illustrates a 
bridge, in the design and construction of which are features of 
an essentially practical and important character. This structure 
was designed by Mr. James Cleminson, Mem. Inst. C.E., for the 
threefold purpose of carrying the Brazilian Imperial Central 
Bahia Railway; to form a public highway, and lastly a foot-bridge 
across the Paraguassa River, between the cities of Cachocira and 
Sao Felix. The principle that has been observed by Mr. Clemin- 
son in designing and carrying out this work is the elimination of 
all skilled labour, by utilising the material just in the condition 
that it leaves the rolling mill, and its treatment throughout by 
machinery only. We shall publish details in another issue, when 
we shall describe the methods and appliances that have been 
devised and employed with great success in point of economy in 
the cost of the work. The inception of the work is due to Mr. 
Hugh Wilson, C E., whose energy and judgment in guiding the 
Brazilian Imperial Central Bahia Railway to its present high 
rank in Brazil as a work of public utility have earned signal 
recognition at the hands of his Majesty the Emperor, who 
graciously permits the bridge to be named after himself. This 
work is being carried out under the approval of Mr. A. L. 
Stride, M. Inst. C.E., the consulting engineer of the Brazilian 
Imperial Bahia Central Railway Company. 


CHARLES EDWARDS AMOS. 


THE death is announced, on the 12th inst., of Mr. Chas- 
Edwards Amos, at the age of 77, at his residence, Cedars-road, 
Clapham Common. Mr. Amos, like Sir William Cubitt and 
others, began life as a millwright, to which he served an appren- 
ticeship under Mr. J. Wilkinson, at Elm, Isle of Ely, and early 
started on his own account, for in 1855 he had been in business 
sixteen years as a manufacturer of engines and machinery, and was 
well known as a very skilful millwright and ingenious mechanist. 

Mr. Amos was early associated with Mr. James Easton, and 
became his partner in 1836. Under his directions in 1844 he 
was engaged in the sinking of the well and construction of the 
Government waterworks in Trafalgar-square for the supply of 
the fountains and of all the Government offices. These works 
were commenced in 1844. A good supply of water was obtained 
from the beds beneath the London clay, the boring being carried 
to adepth of 300ft., and a second well to a depth of 168ft., 
the two wells being connected by a tunnel 400ft. in length. In 
1859 a paper on these waterworks was read before the Institution 
of Civil Engineers by Mr. Amos, and a lengthy discussion fol- 
lowed it. Mr. Amos became a Member of the Institution of 
Civil Engineers in 1855. 

For thirty years he was the partner of Mr, Easton, and with 
him was consulting engineer to the Royal Agricultural Society. 
His practical ability and mechanical ingenuity was here ap- 
plied in the arrangement and conduct of the important trials 
of steam and other machinery which used to be carried out by 
the Royal Agricultural Society until its council comprised 
members interested in the trials, When Mr. Amos retired in 
1866, the firm of Easton and Amos became and remains Easton 
and Anderson. 
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A NEW FORM OF GIRDER. 


‘ 


Some experiments were conducted some months ago at the 
Pacific Rolling Mills, of San Francisco, with a form of cast iron 
girder, the invention of P. H. Jackson, of that town, late Chief 
of the Bureau of Iron Construction, Department of Buildings, 
in New York. This girder, in various detail, we illustrate here- 
with. Mr. Jackson hopes a great deal from his design, and 
many will agree with him that cast iron has without cause fallen 
into bad favour amongst engineers and bridge builders. Mr. 
Jackson thus described his designs in the Mining and Scientific 
Press last year :— 

“ By this formation cast iron may be made into girders for 
long “spans, used compressively as in cast iron columns, 


Fig.2 


—- 
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having a resistance of 60 per cent. in excess of wrought iron 
—that is comparing the compressive resistance of wrought 
iron at 18 tons to that of cast iron 41 tons. It is so used 
that its defective strength for long spans may be avoided 
by shert sections, and the tensile strain on the rods utilised 
to destroy the power of the load to rupture the arch. 
The prime cost of the 25ft. girder was 150 dols. The girders in 
common use in this city to sustain 100 tons and 25ft. long, sup- 
ported only at the ends, are sold at about 350 dols each. A 
of the engraving is an elevation of a girder experimented on. 


Length, 25ft.; distance between supports, 23ft. 2in.; height from 
bottom of tie to under side of arch, 2ft. 3in. The cross section 
of arch—see Fig. B—was 16in. wide by 14in. thick at bottom, 
and the greatest height 10in. Two of 2hin. diameter wrought 
iron tie rods sustained the tensile strain. Fig. C shows the 
knuckle joint, the round cast on the centre piece, and the socket 
cast on end pieces, and with the strut cast on same piece, 
this latter resting on the bottom of the tie rods as there 
shown. At the top of this arch will be seen a space of lin. 
Whatever may be the deflection, no parts of the arch, excepting 
the knuckle joint, touch, so that compression is only exerted on 
the line of the bottom flange. The cross section of arch—see 
Fig. B—is of the Hodgkinson form for straight girder and made 
to sustain a 16in. brick wall ; consequently, from its broad bear- 
ing for the wall, it is largely in excess in compressive resistance 
to the tensile capacity of the rods. The following is the cost of 
this girder in San Francisco, where materials and labour are 
higher than in the Eastern cities and in Europe :— 


Weight of arch casting, 9080 Ib., 
Weight of tie rods and nets, 902 Ib., .. 40°59 
Fi four bolts and lead... .. ce oe 5°50 

14919 


Had this been made to sustain 186 tons as a safe load, the 
breaking load, three times greater—the same casting to be used, 
but to have three of 3in. diameter rods, it would have cost :— 


Dols. 
3080 Ib. 
197°38 

Difference .. +» 48°19 dols. 


In the experiment at the Pacific Rolling Mills this ler was 
loaded with 117 tons and 1741 Ib. of railroad iron, the length 
between the supports. Under the weight it deflected fin. The 
foundation on which the girder rested settled 7in., so that loading 
had to be stopped. I have no doubt it would have carried 225 
tons, or until the rods broke. At each of the abutting ends a 
lamina of lead was used to fill in between the castings, which 
were not nicely fitted, as the strength at this place was so much 
in excess of requirements. This was to make up for the 


irregular surfaces, the draught of the pattern making it fuller in 
the middle ia each piece. To make up for the closing up part of 
the lead when the compressive force was exerted, as well as to 
straighten the tie rods, when loaded, the arch was cambered jin. 
at the joints above the true arc. The same rule applies to each 
one of these three sections as that of a continuous arch in one 
piece of its length; that is, they are subject to a bending 
moment and a thrust force, and both compression and tension 
are brought into play, as in a straight girder, but less of 
tension than compression, being of arch form, as mentioned in a 
previous part of this article. But it must be borne in mind 
that the compressive force exerted on each of these three short 
arches, or sections of the long arch, equivalent to three small 
girders, each 7ft. 9in. long, is equal to the compressive force of 
the whole length, 23ft. 3in.” 

Figs. 1,2, 3, 4, and 5 show a railroad bridge which may be 
made 500ft. in length, and of a suitable number of bays. It 
will be seen that the top of strut is round and the ends of arch 
are socketted to meet the round of the strut. Provision is made 
to prevent the girder rising by being loaded only at one end 
with a tendency to raise at the other, as by a railroad train 
on the one end. This is effected by the bottom edges of casting 
pressing together. It will be seen that the ends of arch on out- 
side enclose the strut. Provision against lateral deflection is 
made for long spans by widening the ends where they abut and 
enclose the strut. To sustain the bridge floor wrought iron rods, 
or suspenders, may run inside or on outside of the cast iron 
strut, or a wall on top and floor beams laid on it.” 

This construction Mr. Jackson thinks will be found to be much 
cheaper for equal strength than any now in use. 


YOUNG'S PATENT SPEED INDICATOR. 


Tue want of an instrument which will instantaneously and 
correctly indicate the speed of dynamo-electric and other 
machines adapted to run at highspeeds, has been often experienced 
by engineers and others employing such machines, This want 
is effectually met by the instrument shown in the annexed illus- 
tration, which is a portable speed indicator, and can be applied to 
a rotating shaft in the same manner as the counters hitherto 
employed for ascertaining the speed of dynamo and other 
machines ; it possesses, however, the advantage over the counters, 
in that it indicates the number of revolutions per minute at 
a glance, and without the necessity for using a watch or clock 


in conjunction with it. Owing to its construction, moreover, 
eaclt little machine can be minutely adjusted during final testing 
in the manafactory, and its indications may be so correctly fixed 
that it will show the variations in the speed of a machine caused 
by the slipping of the belt, a point of great importance to those 
employing machines for producing the electric light. In addition 
to the portable form shown, these instruments are made to be 
permanently attached to the machines. The indications are 
effected by means of a small high-speed centrifugal governor, 
arranged within a casing as shown herewith, and acting upon an 
index or pointer by means, shown in Figs. 2 and 3. Two or more 
spindles are provided as shown, upon which to place the carrier 
for thrusting against the end of the shaft. These spindles are 
fitted with multiplying or reducing gear, so that both high and 


low speeds can be indicated, the dial having two or more | Mr. 


graduated circles for this purpose. A number of these instru- 
ments have now been used by some of the leading electrical engi- 
neers with greatsuccess, and have in every case given satisfaction te 


those employing them. These speed indicators are manufactured 


in a durable and highly finished form by Messrs. Elliott Brothers, 
of Charing Cross. = 


In Figs. 2 and 3, A, A’, are the governor balls provided with 


arms a, a’, and conn to arms 6, b', on the sleeve B. The 
arms a, a', are connected to the fiy-wheel P, by a plate n, passed 
over a screwed tube formed on the fly-wheel P until it rests 
against the fly-wheel, and a nut n* is then screwed down over it. 
The said plate nm is formed with lugs n', n?, for the arms a, a! 


Fic.2 


The fly-wheel P is fitted upon the spindle D, so that, when the 
said spindle is rotated, the fiy-wheel will be carried round with 
it by friction as soon as the inertia of the fly-wheel is overcome. 
The spindle D passes through the casing to receive the carrier 
L?. The pinion /? is fixed upon the spindle D, and gears with 
the spur wheel m fixed on the spindle M, in bearings m', m?. 


TENDERS. 


BREWERY AT TADCASTER. 

THE invitations to tender for a 60-quarter brewery at Tadcaste., 
with cooperage, drying shed, stores and offices, boundary walls, &c., 
for Mr. John Smith—Messrs. Scamell and Colyer, architects, 
18, Great George-street, Westminster, S.W., the quantities by 
— R. L, Curtis and Sons, London—resulted in the following 
tenders :— 


Contract No, 1.—BuILDINGs ONLY. £ sda 
J. Hartley, Birmingham - 28,057 v 0 
W. Biscombe, York. . 26,568 0 0 
J. and W. Beauland, Bradford 26,200 0 0 
H. Lovatt, Wolverhampton 24,793 0 0 
W. Nicholson ani Son, Leeds : 24,325 0 0 
Bentley and Burn, Leeds... .. 24,076 0 0 
mi Brothers, Bradford .. 844 0 0 
Lowe and Sons, Burton-on-Trent .. .. .. .. 23,170 0 0 
W. Holdsworth, Bradford .. .. .. .. .. «. 22,658 0 0 
a and Hodgson, Leeds—accepted .. .. 22,103 0 0 
Kell and Chambers, Leeds .. .. .. .. «. .. 19,481 0 0 

Contract No, 2.—GIrDERS AND CoLUMNs. 

Head, Wrightson, and Co., Stockton... . 14,032 0 0 
Laidlaw and 13,993 0 0 
Thornewill and Wareham, Burton-on-Trent .. 13,028 0 0 
Eastwood and Swingler, Derby 12,061 0 0 
Bagshaw and Sons, Batley .. .. .. .. .. .. 11,160 0 0 
Dawson and Nunneley, Leeds ee 00 


—accep' 
No plant fncluded in the above tenders, 


THE PHOSPHOR Bronze CoMPANY, LIMITED, v. BILLINGTON. 
—On Wednesday last, before the vacation judge, Mr. Justice 
North, Mr. Aston, Q.C.—with whom were Mr. Webster, Q.C., and 

. Macrory—moved for an interim injunction to restrain the 
defendant, until the hearing of the action, from advertising certain 
metallic alloys, known as “‘ —— bronze.” An order was made 
restraining the defendant from so advertising any sueh metallic 
= Irn the defendant was directed to keep an account. Mr. 
Ww. ber, Q.C., appeared for the defendant. Mr. T. H. Devon- 
a was.the solicitor, and Messrs, Vaughan and 
or 


Son were agents, 
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THE DOVER-CALAIS CHANNEL BOATS.—THE 
NEW SS. INVICTA. 


Last Saturday morning a special train left Victoria for Dover 
with a number of guests invited to make the first trip to Calais 
on board the new Channel steamship Invicta, which has been 
specially designed by Mr. Ash for the Dover-Calais passage. 
Among those on board tie ship were Mr. J. S. Forbes, chairman 
of the London, Chatham, and Dover Railway Company; Mr. 
M. Harris, the general manager ; Captain Morgan, R.N., marine 
superintendent ; Sir Frederick Bramwell ; Lord Bathurst ; Sir 
S. Waterlow and Lady Waterlow; Mr. Cunningham; Lord 
Kilmorey ; Sir E. Sullivan; Mr. Blackwood, of the General 
Post-office ; Mr. Calcraft, of the Board of Trade ; Sir T. Bruce ; 
Mr. Maudslay ; Mr. Field ; Mr. Peter Rolt, chairman of the 
Thames Ironworks Company; General Newdegate; Major 
Dickson, M.P.; Colonel Rice ; M. Cousin, director of the Northern 
Railway of France ; General Du Plat, and about 150 others. 
The whole party was welcomed by a deputation of the Municipal 
Corporation of Calais, and entertained at déjedner. 

The Invicta passed the Dover pierhead at 11.34 a.m., and the 
Calais pierhead after a run, according to one authority, of 1 hour 
11 minutes, and according to another, of 1 hour 124 minutes. 
On the return trip the distance was run in 1 hour 14 minutes ; 
sea very smooth ; faint breeze from the E.S.E. 

The Invicta, which is built of steel, is 312ft. long, 33ft. beam, 
17ft. 3in. depth of hold, and engines of 600 nominal horse-power. 
The engines are expected to indicate 3900-horse power. The 
engine room is 70ft. long, and there are eight boilers. The 
draught of the ship is 1251 tons, and the builder’s measurement 
1647 tons. The Invicta has an upright stem and stern, and a 
rudder at each end to enable her to get out of the entrance 
channel of the port of Calais, in which there is not room for her 
toturn. Her builders are the Thames Iron Company, and she 
has been fitted with oscillating engines by Messrs. Maudslay 
and Field. When taken over she will become the property of 
the London, Chatham, and Dover Railway Company, which 
owns all the passenger steamships running regularly between 
Dover and Calais, although some of them which carry the French 
mails are obliged to sail under the French flag. 

Passengers embarking on board the Invicta in wet weather 
have entire shelter even while on deck, under the promenade 
deck, which is the full width of the ship. There are two saloons, 
the largest of which is 96ft. long. The refreshment room is 
separated from the cabin, so that sea-sick passengers will not be 
irritated by the sight of persons eating, and the persons eating 
will not be surrounded by a chorus of sea-sick passengers. The 
ship has six watertight bulkhead compartments, and is both 
luxuriously and elegantly fitted up. She has a range aft of 
fourteen private cabins. Swan's electric light will illuminate 
the saloons, engine-room, and other parts of the ship between 
decks at night, and a large electric lamp is fixed upon each 
paddle box. The two paddle-box electric lights will be used 
only when embarking or disembarking passengers alongside the 
piers. 

The dynamo machines are driven by a Brotherhood three- 
cylinder engine. The engines of the Invicta have cylinders 80in. 
in diameter, 6ft. Gin, stroke, 30 lb. pressure of steam, jet con- 
densers ; the boilers have six furnaces each, fired amidships. 
She is fitted with Brotherhood’s steam reversing gear. 

As above stated all the passenger steamships plying regularly 
between Dover and Calais are the property of the London, Chatham, 
and Dover Company, which, in addition to the Invicta, possesses 
nine passenger and three cargo boats, five of which sail under 
the French flag, and are manned by French crews, an imperative 
necessity to enable them to carry the French mails. The boats 
steaming under the English flag are manned by English sailors ; 
each country carries its own mail under a separate contract. The 
English boats carry the night mails, and the French boats the 
day mails. 

The following boats sail under the English flag :—The Maid of 
Kent, paddle-wheel steamer, 200ft. long, 24ft. beam, 334 tons 
gross, nominal horse-power 160, average speed 15 knots. She is 
one of the best of the old class of boats, and was considered too 
large for the port twenty years ago. Her three sister vessels, the 
Samphire, Breeze, and Wave, are of the same construction. All 
these vessels, which are of steel, were built in 1861-62. 

The boats sailing under the French flag are the Foam, paddle, 
230°6ft. long, 26ft. 6in. beam, tonnage 497, nominal horse- 
power 240, average speed 15 knots, built of steel. The Petrel is 
the same. The Prince is built of iron, 206ft. long over all—she 
has a bowsprit 24ft. long—horse-power 180. The France, also 
iron built, is the same. They were built in 1862-64. 

The well-known twin ship the Calais-Douvres, which sails daily 
during the summer under the French flag and a French com- 
mander, is 300ft. long each hull, gross tonnage 1924, extreme 
beam over all 63ft., and is driven by two wheels between the 
hulls, by separate engines. When the wheels are rotated in 
opposite directions at the same time, the ship turns upon its ver- 
tical axis. The nominal horse power is 690, and the speed 14 
knots. In bad weather she compares relatively more favourably 
in speed with the other vessels, because her wheels are always in 
the water, and are not so much knocked about by the waves. 
She is taken off the route in the winter, when passengers are 
fewer, because she is such an expensive boat to run, but in the 
summer she works at a profit, irrespective of the circumstance 
that she also brings traffic to the railway. By her steadiness she 
reduces the amount of sea-sickness, and apparently by about 75 
per cent., so far as average statistics—once carefully collected by 
the London, Chatham, and Dover Railway Company—can throw 
any light upon a problem so intimately connected with the 
uncertainties of organic life. 

The three screw cargo boats are the Chatham, built in 1873, 
of iron, 378: builders’ tonnage, 168ft. long, 22ft. beam, nominal 
horse-power 80. The Calais, built in 1874, is the same. The 
Paris, built of iron in 1878, is 170ft. long, 22°6ft. beam, nominal 
— power 85. At present three passenger ships run each way 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TuHE mills and forges remain in steady—many of them in active— 

operation, and during the past fortnight certain mills have been 

started for the week on Monday instead of Tuesday. 

Prices show a tendency to strengthen for most high-class sorts 
of rolled and of crude iron. 

The chief feature of the market this week is a rise of 1s. 3d. per 
ton in the forge pigs of the Barrow Iron Company. Yesterday in 
Wolverhampton, and to-day—Thursday—in Birmingham, the 
quotation for that iron was £3 8s. 9d. instead of £3 7s. 6d. The 
other brands. of hematite iron remained unaltered upon my last 
quotations, namely, from £3 2s. 6d. to £3 7s. 6d., according to 
district. The same tendency is not seen in all-mine pigs. Nor 
are purchasers in the market for hematites to any considerable 


extent, consumers having largely satisfied their requirements to 
the end of October, and in a few cases to the end of the year. 
New brands of Northampton pigs continue to be placed upon 
the market. Hunsbury Hill is a new brand. It is being 
offered at 47s. 6d. Wellingborough remains firm at 50s., yet 
there were some Northampton’s procurable to-day at down to 
45s. Willingsworth iron, of native part-mine quality, was from 
47s. Gd. down to 45s., and there were cinder pigs to be had at 40s, 
Spring Vale pigs, which are still being turned out at the rate of 
from 1000 to 1200 per week, were quoted at, for hydrate sorts, 
£3 2s. 6d.; mine sorts, £2 12s. 6d.; and common, £2 2s. 6d. per 
ton. Lincolnshire were mostly 50s. for reliable descriptions. 

The number of furnaces now at work in the Staffordshire dis- 
trict has been reduced to forty-seven, the Union Company, West 
Bromwich, having blown out one for repairs. It is satisfactory 
that, with one or two exceptions, no heavy stocks of unsold pigs 
are held in the district at the present time. 

Merchants and large consumers of common and ordinary bars of 
the most serviceable sections were desirous, in Birmingham, to 
place orders for forward delivery, but they were not generally suc- 
cessful. Makers named higher prices than buyers would consent 
to give, such as £6 15s. to £7 for common unmarked qualities ; but 
for delivery to the end of October £6 10s, to £6 7s. 6d. was taken, 
Chain bars were most saleable at from £6 7s. 6d. up to £6 10s. 
Marked bars keep strong at £7 10s., with the usual 12s, 6d. on for 
Round Oak brand. High-class rivet iron and large rounds are in 
better request both for home and export. 

Girder bars and plates are still going with tolerable freedom to 
the yards of the constructive engineers, but new orders do not keep 
level with the orders worked out, a slackened demand for bridge 
and roofing work for India being noticeable—the result mainly of 
the war in Egypt. 

Boiler-plate orders are sought after at £8 up to £9 and £9 10s" 
The boiler-plate mills remain the least actively employed. 

Good orders are being received for best stamping sheets. Makers 
to-day reported the receipt of more valuable advices this week than 
last, and for prompt delivery a little more money was here and 
there required. Medium sheets were demanded by the merchants 
and the galvanisers. There were few firms who roll this class of 
iron who were anxious to book. They sought from £10 to £10 5s. 
and £10 10s. for latens, £9 for doubles, and £8 5s. for singles. 

Excepting at impossible prices, hoops were not asked for. The 
best offers which the holders of baling hoop specifications were 
prepared to make were 5s. under the lowest figures that most 
makers would quote. Buyers expressed themselves able to place 
orders at less than the £6 10s. mostly asked. For bedstead strip 
£6 15s. was again required, and £7 was named as the price for 
coopers’ hoops. 

Galvanised sheets were scarcely so strong as they were a week 
ago, the influence of some lower quotations in the London market 
having a slightly prejudicial influence. 

Slightly more is being done in ironmaking fuel. The quotations 
remain at :—Furnace coal, east of Dudley, 10s.; west, 9s. 6d.; and 
slack, best, 5s.; and medium, 4s.; good mill coal is fetching 7s. 6d., 
and forge coal is to be had down to 5s. 9d. per ton. To-day the 
quotations were strengthened by a possible joint action among the 
colliers throughout several of the districts to restrict the output to 
get up wages, the question being about to be debated with more 

rsistence than heretofore at a conference of miners in Birming- 

m. Colliery owners hesitated to-day to book forward. 

The Sandwell Park Colliery Company is dividing 74 per cent., 
and is carrying forward a larger balance than a year ago. 

Beyond the slackened inquiry for constructive engineering work 
in India, the influence of the war in Egypt is most seen in the sus- 
pension of the demand lately so considerable in pumps and other 
irrigation machinery and general manufacturing appliances of a 
mechanical sort, and the hardware firms are complaining that the 
varied goods which they were accustomed to send to Alexandria for 
distribution over a wide area, extending even to Constantinople, are 
not now being bought. 

Camp requisites to the order of Government have come in to 
make up for some of the foregoing loss. 

The engineea to the South Statfordshire Waterworks Company 
reports that the new reservoir at Burton is finished and in full use. 
The contractor has also finished the pipe-laying for Sutton Cold- 
field, Wylde-green, and Boldmere, and the pipes are all charged 
under pressure, and are now giving a constant supply to those 
requiring it in those localities. The half year’s working of the 
company justifies a 4 per cent. per annum dividend, and permits of 
about £1500 being carried forward. 

The electric lighting companies are alert in this part of the 
kingdom. Hitherto the absence of competition has always led to 
the tacit acceptance by the Corporation of Lichfield of the annual 
tender of the local gas company. This year, however, the contract 
is not to resolve itself into so formal a matter, for in addition to 
the tender of the Lichfield Gas Company, an enterprising electric 
light company has offered to supply the necessary illumination. 
If the electric company should secure the contract they will erect 
incandescent lamps at various points commanding the streets of 
the city, and they would be in a position to lay on private supplies 
to any reasonable extent. 

At Wednesbury, too, the local gas company when the time for 
the next annual contract comes round will have to fight the new 
illuminator. The Birmingham and Warwickshire (Brush) Electric 
Lighting Company has offered to supply the local authority there 
at a price equal to the cost of gas, namely, 3s. per 1000ft., 
assuming that the contract is restricted to street lighting. The 
same company has this week also sought permission from the 
Streets Committee of the Wolverhampton Corporation to make a 
trial of their system in the streets of that town. But the com- 
mittee refrain from taking any action at present. 

The directors of the Midland Railway Carriage and Wagon 
Company, Limited—Birmingham—have decided to recommend the 
payment of a dividend at the rate of 5 per cent. per annum on the 
ordinary, and 6 per cent. per annum on the preference shares for 


the past year. 

The Webvetenuten Tramways Company, though they have 
received £481 less on this than in the previous half-year, yet are 
able to declare the same dividend of 3s. per share. 

Sixty of the members of the South Staffordshire Institute of 
Mining and Mechanical Engineers went on Monday to the Sand- 
well Park Colliery ; to Messrs. Tangye’s Limited ; and to the Ham- 
stead Colliery Workings. 

At Sandwell Park they were shown the endless chain arrange- 
ments, by which the coal and slack is brought from the collie 
mouth to the boats on the canal, together with the fine slac 
hopper. These appliances were in splendid working order, and 
they were effecting economy in time and labour. The pit now 
contains 10} miles of gate roading, and the huge fan still continues 
to ventilate the whole. The new duplicate pit shaft and winding 
plant are now advanced to the following state :—The pair of large 
winding engines, eight boilers, underground hauling engines, bricks, 
and other materials have all been secured by contract at low 

rices, and considerable progress has been made in the erections. 
The shaft has been sunk toa depth of 75 yards, and is being rapidly 
proceeded with. As much of this plant as was erected was criti- 
cally examined by the engineers, and the proposition to use a future 
hauling machine for the purpose of sinking was considered an 
excellent one. 

At Messrs. Tangye’s the party divided, but the whole works 
were visited. Some went through the steel works, where Siemens’ 
process is in use; and they admired the gas faye whereby 
the finest slack is converted into gas to feed the boilers, The 

ump shop contained specimens of the Soho engine, the Colonial 
ae and elsewhere there were all kinds of the manufactures of 
the firm in process of testing. Shipping hoists, pins, brasses, 
blocks, &c., were all shown; nor were the extensive moulding, 
fitting, and blacksmiths’ shops overlooked. 

This week a new central fire brigade station which has been 
erected at the Upper Priory, Birmingham, has been thrown open 


to public inspection. The site has the advantage of being easy of 
access from most parts of the town. The brigade premises comprise 
a residence for the superintendent, houses for the assistant super- 
intendent, and for the firemen and their families, erected on the 
“flat” system, an office and waiting-room, a large engine-house 
75ft. by 17ft., which will afford space for six engines, extensive 
stabling accommodation, workshops, store-room, recreation-room, 
a tower 55ft. high for drying the hose, which can be heated toa 
temperature of 120 deg., and a large drill ground with a glass roof 
at theend. Two men will be on duty at the station day and night, 
and telephonic communication is being laid on to the various police 
stations, theatres, &c., and with the central station of the Tele- 
phone Exchange Company, which in turn is in communication with 
many of the large manufactories of the town. The ironwork for 
the buildings has been supplied by Messrs. Hassall and Singleton, 
and the total cost has been some £20,000. 

The Mayor of Wolverbampton and the chairman of the Chamber 
of Commerce have each had a formal suggestion put before them 
by Mr. A. 8. Hill, Q.C., M.P. for West Staffordshire, touching the 
ay of promoting an industrial and art exhibition in 

Volverhampton, to be held next year, similar, to that which was 
held in the same town some twelve years ago. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—There is just at present neither very much buying 
going on nor any great pressure to sell in the iron trade of this 
district. Consumers, especially founders, are mostly covered for 
the present, and with heads of firms in many cases away for the 
holidays, very few orders of importance are being given out. 
Makers, on the other hand, are still sending away large deliveries 
against contracts, and as these are keeping them well engaged, 
they are for the moment indifferent about further orders. Conse- 
quently, although the market is dull so far as the actual weight of 
new business coming in is concerned, a firm tone is maintained as 
regards prices, and where sales are made they are at fully late 
rates. 

There was only a moderate attendance on Change at Manchester 
on Tuesday, with very little business doing. Quotations were 
unaltered, and for delivery equal to Manchester Lancashire pig iron 
remained at 46s., less 24, for both forge and foundry qualities, with 
distant brands, such as Lincolnshire, ranging from 47s. 6d. to 
48s, 6d. and 4%s., less 24; and Derbyshire from 48s, 6d, to 50s. 
per ton, less 24. 

The finished iron trade is steady, most of the forges in this 
district being well supplied with work, makers in some special 
departments being well sold over the remainder of the year. For 
home requirements the demand is only moderate, but there are fair 
shipping inquiries mainly for sheets and hoops. Bars are not in 
very pressing demand, and boiler plates, which seem to be the 
weakest section of the market, are only dull cf sale. For delivery 
equal to Manchester or Liverpool prices average about as under :— 
Bars, £6 7s. 6d. to £6 10s.; hoops, £6 15s. to £7; and sheets, 
£8 7s. 6d. to £8 10s. per ton. 

In the ore trade 7 al is but little doing, as for the present con- 
sumers are mostly covered by contract. For delivery into the 
Manchester district purple ore can be bought at about 16s, 6d., and 
red ore at from 20s. to 22s, per ton according to quality. 

There is still very little actual change to notice in the condition 
of the engineering trades of this district, except that although 
almost every branch continues busy no advance is being made, and 
the pressure of work, if anything, is not quite so great as it was a 
short time back. This view of the situation is borne out by reports 
which I received from sources representing both employers and the 
men. The usual monthly returns sent in by the various local 
branches connected with the Amalgamated Society of Engineers in 
this district show that the shops all through continue fully em- 
ployed, and there is little or no variation in the number of men on 
donation, the percentage of out of work members remaining at 14 
to 2 of the total membership. Steady employment is reported as 
being afforded to the men generally, although there are not the 
same pressing enquiries for hands as was the case in some depart- 
ments recently. 

There is one point, whilst I am referring to the engineering 
trades, which is deserving of notice, and this is the abnorma 
condition of the iron shipbuilding trade. This branch of trade 
continues as busy as ever, and shows no sign of falling off. This 
exceptional activity in shipbuilding, with the comparatively high 
rate of wages obtained by the men, has a disturbing influence upon 
other allied branches of industry, including iron making and 
engineering, and tends to a restless feeling amongst the men. So 
far as employers are concerned, the general statement that I hear 
is that they are not reaping very much advantage financially from 
the activity in trade, as, where they have been able to get any 
advance in prices—which has been only to a limited extent—this 
has at once been followed by imperative demands from the men for 
an increased rate of wages. 

One-half of the new weir on the river Irwell, at Throstle Nest, 
near Manchester, which has been erected from the designs of Mr. 
F. Wiswell, the engineer to the Bridgewater Navigation Com- 

ny, with the view of obviating the disastrous floods to which the 
ow-lying districts of Broughton have been periodically subjected, 
is now completed. The weir is being constructed on an alto- 
gether new principle, and consists of a number of tilting sluice 

tes on French renege principle, which are being substituted 

or the previously fixed weir and dam boards. The gates 

are designed to open automatically when there is 3ft. head 
of flood water, or they can be opened or closed at any time by 
means of multiple crabs. The width of the weir is 140ft. and it is 
divided into fourteen sluice gates, each held on a swivel in the 
centre, from which they rise 5ft. at an angle of about 45 deg. In 
ordinary times there is a fall from the crest of the weir of about 
9ft., and it is calculated that for every foot of water ing over 
there is a back-pressure rise of 2ft., so that with 3ft. of water 
going over the weir there would be a back pressure of 6ft., which 
would be sufficient to tilt up the sluice gates to a dead level, and 
the water, with the exception of about 18in. of staging carrying the 
gates, would be allowed to pass away freely without obstruction. 
The efficiency of the new weir has been very keenly criticised, and 
in many quarters doubts are entertained as to whether it will 
secure the object of preventing a recurrence of floods in the 
district. Although this question has not yet been practically put 
thoroughly to the test, the portion of the new weir now completed 
has been put to a tolerably fair test by the recent heavy rains, and 
so far has proved very effective, whilst a weir constructed recently 
on the river Medlock at Knott Mill on similar principles has 
worked very successfully. 

The provisional committee aaprieted in connection with the 
proposed construction of a tidal navigation canal to Manchester 
continues its weekly sittings, and the scheme, both by the addition 
of influential names to the list of promoters, and the strong 
expressions of —— received from corporate and other bodies 
throughout the district, is certainly growing in favour. The 
engineers are pushing forward rapidly their investigations by 
borings and surveys, and although no definite report can be expected 
at present, so far I understand nothing like any serious obstacle 
has presented itself in the carrying out of the work from an 
engineering point of view. 

The Iron Trades’ Mutual Insurance Association, the object of 
which is to protect its members against claims under the Employers’ 
Liability Act, will hold its first annual meeting in London ae 
the course of next month. This association is in tion wit 
the Iron Trades’ Employers Association, whose central offices are 
in Manchester, and I understand that the — to be presented 
will show very satisfactory results for the first year’s working. 
After very careful investigation it was decided to adopt a rate of 
premium more than 300 per cent. below the rates asked by ordi 
insurance offices in Manchester and London for covering the same 
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risks, and even upon this low scale the receipts have been found 
considerably more than sufficient to cover the working expenses and 
every claim that has arisen, 

An extension of Messrs. W. H. Bailey and Co,’s Albion Works, 
Salford, is being carried out with the view of practically doubling 
their present facilities for the production of the varied specialities 
pace eee by the firm. The addition will consist of a buildin, 
four stories high, covering about an acre of land, and specia 
machinery is being designed in connection with the boring and 
manufacture of valve and steam cocks. 

The coal trade is without material change. The demand all 
through continues dull in proportion to the supplies, and pits in 
most cases are not working more than about four days a week. 
Quoted rates nominally are unaltered, but low selling continues to 
secure orders, and for quantities prices are very irregular. At the 
pit best coal is quoted at 8s. to 8s. Gd.; seconds, bs. to 6s. 6d.; 
common coal, 4s. 9d. to 5s. 3d.; burgy, 4s, 3d. to 4s. 6d.; good 
slack, 3s. 6d. to 4s.; and common, 2s. 9d. to 3s. 3d. per ton. 

Shipping has fallen off rather during the week; a moderate trade 
is, however, being done, but at very low figures, Lancashire steam 
coal delivered at the high level, Liverpool, or at Garston Docks, being 
obtainable at 6s. 6d. to 7s., and seconds house coal at 8s, 3d. to 
8s. 6d. per ton. 

For coke a tolerably good demand is kept, and prices are steady 
at about 9s. for common up to 11s. and 12s, per ton for the best 
sorts at the ovens. 

The St. Helens strike continues, with the men apparently more 
determined than ever to hold out, and a miners’ conference is to be 
held in Manchester next week, when propositions from various 
Lancashire districts for an advance in wages are to be brought for- 
ward, As the winter approaches there seems to more than a 
possibility that the wages question may again become a disturbing 
element in the coal trade. 

Barrow.—Considerable progress has been made with the business 
in the hematite pig iron market, and, as I foreshadowed in iny 
last, prices have gone up 6d. per ton all round. No. 1 Bessemer is 
quoted at 59s. per ton; No. 2, 58s.; No. 3, 57s., net, f.o.b. west 
coast ports. American demands for some little time past have 
shown an appreciable increase, and it has been evident that Ameri- 
can users would require a heavy tonnage of metal ; but during the 
— week the demand from that quarter has improved very 

largely, and some heavy orders have been given out. Continental 
buyers are also showing a much better disposition to give their 
orders before prices get much higher. Stocks are getting low on 
account of the exceedingly heavy exportations. Second-hand 

reels may be said to be ni/, as very few are procurable. The pig 
iron market all round is very briskly employed, and the prospect 
of a good winter’s trade is a certainty. e gradual recovery of 
prices has a very re-assuring effect on both buyers and sellers, and 
every confidence is felt in the reaction as being sound and likely to 
continue. Smelters in various parts are busily pushing forward 
arrangements for the re-lighting of extra furnaces, in order to be 
better able to cope with the demand which I have no doubt will 
continue to improve weekly. There is an advance to note in the 
price of steel rails this week owing to the very heavy demand, 
and now the prices are quotably higher, other advances may be 
expected, elthongh the output is enormous. Shipbuilders Bod 
improved their position a little. Other industries unchanged. 
Iron ore in good request at late rates, but a few raisers are able to 
get prices a little beyond quotations. Shipping active. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade in this district, though in a very unsatisfactory 
state, is not quite so as in West Yorkshire. Th the southern 
division of the county there are several collieries working fairly 
well, including the Nunnery Company, who have four collieries 
on full time. A slight advance has been secured on coal for the 
London market, varying from 6d. to 9d. per ton. At London, 
according to a circular issued by a leading firm of dealers, an 
advance of 2s. per ton has been obtained. To consumers in the 
Sheffield district summer prices continue to be quoted; but the 
slight change in the weather towards cold would soon cause coal- 
owners to issue fresh lists. 

In West Yorkshire affairs appear about as bad as they can be, 
judging by the annual report of Messrs. Henry Briggs, Sons, and 
Co., Limited, of Normanton, Whitwood, Methley Junction, and 
Streethouse collieries, The directors state that the year’s business 
has been the most unprofitable ever experienced by the company. 
The very mild weather prevalent during the past winter deprived 
the company of the profit which, under the present conditions of 
the coal trade, can alone be made during the winter, and 
reduced the sales of house coal during the season almost 
to a summer level. Sales show a falling off during the 
year of £22,000, and although the utmost economy has been 
exercised, the directors regret that their efforts have not sufficed 
to make more profit than will meet the interest on debentures, 
and under these cir t cannot re lthe payment of 
a dividend. They have closed the Streethouse Colliery, and have 
given twelve months’ notice to determine the lease of Stanley Main 
coal under the portion of Mr. Torre’s estate. The Silkstone seam, 
instead of helping the company, has so far turned out unremunera- 
tive, owing to the large number of small faults and the divisions of 
coal, The sales of coals made £188,901, other items bringing up 
the receipts to £198,987. On the other hand £97,440 has been 
paid for wages, for carriage £39,003, and after various other items 
the balance, being profit, is £3476. 

With all this dulness in the coal trade it is somewhat curious to 
read the returns of the business done with in steam fuel from 
South Yorkshire. No less than 88,256 tons more were forwarded 
in the past seven months than was the case in the corresponding 
period of last year. Last month 49,908 tons were sent by water, 
and 64,457 tons by rail, the total quantity forwarded in the seven 
months ended July last being 730,010, a much larger tonnage than 
has been sent in the same period for a number of years. The 
export season has been brisk throughout, no fewer than 385,732 
tons having been forwarded during the past seven months, against 
278,894 tons in the corresponding period of 1881. Once firm alone, 
the Denaby Main Colliery, has moo from January to July, 
both inclusive, 90,177 tons, against 58,168 tons in the same period 
of last year, 

When the sliding-scale ceases to slide up, and begins to slide 
down, its popularity wanes. At Manvers Main, the other day, the 
accountant’s audit resulted in an advance of wages. At Thorn- 
cliffe it ended in a reduction. Then the miners held what reads 
like an indignation meeting, in which one of the speakers—Mr. W. 
Brown, secretary of the Staffordshire Miners’ Association—stated 
that ‘‘the present wages of miners were no more than a bone 
thrown to a dog, compared with what they ought to be.” The 
meeting after that passed a resolution in favour of better organi- 
sation and increased wages. 

At Dronfield, on Tuesday, Messrs. Wilson, Cammell, and Co.’s 
steel works were in full blast, and seemed very unlikely to be moved 
this side of 1883. I am assured, however, by undoubted authority 
that the transfer to Workington will take place in October at latest. 
To that Cumberland town the Dronfield people are rapidly betaking 
themselves. Near to the Derwent Works, which have been 
acquired by Messrs. Charles Cammell and Co., Limited, of 
Sheffield, along with the Dronfield Steel Works, whole streets 
have lately risen and are still rising. It is stated that with the 
additions to be made the total area of the site occupied by the 
Derwent Works and the new steel works will be about 83 acres. 

Steel rails are not so freely ordered as they were, but most of 
the local houses are full of work on American, South American, 
North American, and home Quotati at present are 
about £5 5s. at Liverpool, and from £5 10s. to £5 15s. at works 
according to sections. Tenders are invited for 35,000 tons of steels 
rails for the Victorian Company, and there is considerable interest 
as to the placing of this large contract, 


The Sheffield Forge and Rolling Mills Company, Limited, 
reports a gross profit on the past twelve months trading of 
738 19s. 7d., and the net profit is £2930, which added to last 
year’s balance, makes a total available for dividend of £4658, which 
ermits a dividend of 6s. per share, and leaves £2407 to be carried 
vad to next account. The whole of the balance due to the 
vendors on purchase account has been paid off during the year, 
and a special loan of £1000 has also been discharged. The 
directors report that a considerable portion of the melting fur- 
naces, which had been unoccupied for several years, has now been 
let, and there is a fair prospect of the whole becoming tenanted at 
an early period. 

The twelfth annual meeting of the shareholders of Samuel Fox 
and Co., Limited, Stocksbridge Works, Deepcar, near Sheffield, 
was held on Wednesday—Mr. James Halliday presiding. The 
meeting was held at the offices of the company, in order to give the 
shareholders an opportunity of seeing the additions to the premises 
during the past few years. The shareholders expressed themselves 
as highly gratified at the condition of the works, and their 
greatly-increased capacity. A dividend at the rate of 
15 per cent. per annum was declared, and much satis- 
faction was expressed with the management of the concern, 
special praise being given to Mr. Fox, the chairman, whose devo- 
tion to the interests of the company, the trustees considered, had 
suggested the question as to whether he was sufficiently com- 
pensated. This suggestion was warmly approved by the share- 
holders, and there is no doubt that the question will soon be 
brought before them in a tangible form. The portrait of Mr. Fox, 
recently presented to him, was on view, and a desire was expressed 
that an engraving should be sent to each shareholder. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market held at Middlesbrough was but poorly attended. 
This was partly owing to Stockton races—regarded in the Cleve- 
land district as justifying a week’s holiday—and partly to the 
absence of many ironmasters at the Leeds meeting of the Institu- 
tion of Mechanical Engineers. 

The tone of the pig iron market was nevertheless firm. The 

rice paid for No.2 g.m.b. was from 44s, 6d. to 45s. f. 0. b. 
Middlesbrough, and for forge quality 1s. less. Manufactured iron 
was also firm. The price of ship plates was from £6 15s. to £7, 
but makers were not anxious sellers. Bars and angles were quoted 
at £6 5s. to £6 7s. 6d., less 24 discount. The whole of the manu- 
factured ironworks, foundries, and engine works at Stockton and 
Middlesbrough are closed for the remainder of the week. 

It now appears that the recent purchase of the Moor Ironworks, 
Stockton, ostensibly by Mr. A. J. Dorman, of the firm of Dorman, 
Long, and Co., Middlesbrough, was not, as was widely stated, on 
behalf of that firm, and in order to place both works under a single 
management. ‘The case was this, Messrs. Backhouse and Co. held 
the Moor Works under a mortgage deed, with an attornment 
clause, in security for a loan of £40,000 and interest. They had a 
right to sell at any time should default be made, in order to recover 
the above amount. But had any greater amount been obtained 
by the sale, they could not have appropriated the surplus, even 
though they had further claims. They must have handed it over 
to the liquidator for the benefit of the unsecured creditors gener- 
ally. They had, therefore, hardly - incentive to sell the works 
for a higher price than they did. They would only have got a 
trifling sum in the pound out of the excess in satisfaction of their 
further claim. They were, therefore, willing to sell the works for 
the amount of their secured debt, as far as their own interests 
were concerned; but very properly offered it first to the 
unsecured creditors that they might get the benefit of the excess 
value if they chose to buy. The policy adopted by Messrs. 
Backhouse and Co. was a most reasonable and liberal one towards 
the unsecured creditors. The latter, however, could not agree 
among themselves, and for this cause their chance seemed likely 
to be lost. Seeing this, Messrs. A. J. Dorman and W. Donaldson, 
of the wealthy firm of James Watson and Co., iron merchants, of 
Middlesbrough and Glasgow, who also were large creditors, went 
to the bank, and in their joint names concluded the purchase, and 
became owners of the property. It was then obviously in their 

wer to do what they chose with it. Under all the circumstances, 

owever, they decided to transfer it, without profit, to a new 
limited company, and to admit into the latter on equal terms with 
themselves any other creditor or creditors who might wish to 
enter. Harmony was thus restored by a masterly stroke of policy, 
for which the principal actors deserve great credit. e works 
have never stopped, notwithstanding the failure, and it is not now 
ed that they will. 
he future of the Erimus Steelworks, lately owned by Mr. C. E. 
Muller, is not yet decided on, There were two mortgages, one for 
£34,000 and a second one for £18,000. Of course the first mort- 
gagee retains ownership, unless, and until, he is paid off. The 
general opinion in the district is that, if sold, the property would 
not fetch more than his claim, if so much. There is, therefore, 
nothing to be expected from it for the second mortgagee, much 
less for the unsecured creditors, The Bessemer converting plant, 
which has been added within the last year and a-half, is well 
arranged, and in excellent condition. It is, however, adapted only 
for the acid process, which can scarcely pay at the present time, 
when rails are being offered at under £5 per ton at works. To 
adapt the plant for the basic process, and to make the mills and 
other appliances sufficient for rolling heavy steel rails in large 
bal would probably require a large expenditure of additional 
capital, 

The North-Eastern Steel Works at Middlesbrough are beginning 
to make a considerable show. It is expected they will start about 
January next. They will produce nothing but basic steel. Two 
converters out of the four in place will at first be set to work, and 
one heavy cogging and one rail mill. Rails will be the only finished 
products, but there will probably be an excess of ingots for which 
a market will have to be found. 

The Durham colliers’ strike is over. The employers’ committee 
met the workmen’s deputation a few days since, the result being a 
complete surrender by the men. They desired to resume work at 
once, and agreed to pay the costs of 500 summonses, together with 
the nominal sum claimed by the owners for damages sustained, and 
that the scale price for working the jet seam should be settled by 
arbitration. ere is the case of a strong employers’ and a strong 
operatives’ union, with a negotiating committee to act between. 

e result contrasts favourably with those which have latterly been 
obtained by the North of England Manufactured Iron Trade. 
There both employers’ and ironworkers’ union have long been weak, 
and the Board of Arbitration, which was supposed to supply the 
place of both, has shown itself quite incapable of enforcing its own 
decisions. Clearly when the latter is remodelled, which is likely 
before long, it should be made to assimilate more to the system 
adopted in the Durham coal trade. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow warrant market has been comparatively quiet 
during the week. The fluctuations in prices have not been very 

eat. At the same time a large quantity of iron has changed 

ands, chiefly amongst brokers, the outside public still manifestin 
little interest in the market. The quantity of pig iron shippe 
abroad is very satisfactory, and it is now believed that the demand 
will keep pretty good throughout the remainder of the summer. 
The bre & of pig iron in Messrs. Connal and Co.’s stores has de- 
creased about 500 tons in the course of the past week. 

Business was done in the warrant market on Friday forenoon at 
from 51s. 34d. to 50s, 11d. cash and 51s, 5d. to 51s. 14d. one month ; 
the afternoon quotations being 51s. 1d. to 51s. 11d. cash and 
51s. 1d. to 50s. 11d. one month. On Monday the market was 
dull at 50s, 104d. to 50s, 74d. cash and 51s, to 10d, one month 


in the forenoon, and in the after part of the day 50s. 8d. to 
50s. 7d. cash and 50s. 104d. to 50s. 94. onemonth. On Wednesday 
business was done at 50s. 104d. to 50s. 64d. cash, and 5ls. to 
51s. 84d. one month. To-day—Thursday—tr tions took place 
at 50s. 4d. to 50s. 2d. cash, and 50s. 6d. to 50s. 4d. one month. 

There is not much change in the quotations of makers’ iron, 
which are as follows :—Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, 62s8.; No. 3, 54s. 6d.; Coltness, 65s. 6d. and Bs. 6d.; 
Langloan, 64s. and 56s.; Summerlee, 63s. and 54s,; Calder, 62s. 6d, 
and 53s, 6d.; Clyde, 55s. and 652s. 6d.; Carnbroe, 55s. 6d. 
and 52s. 6d.; Monkland, 52s. 6d. and 51s.; Quarter, 52s. 6d. 
and 51s.; Govan, 52s. 6d. and 51s.; Shotts, at Leith, 63s. 6d. 
and 56s.; Carron, at Grangemouth, 53s.—specially selected, 56s. 
—and 52s.; Kinneil, at Bo’ness, 51s. 6d. and 50s. 6d.; Glengar- 
nock, at Ardrossan, 55s. 6d. and 52s, 6d.; Eglinton, 53s. and 
51s. 6d.; Dalmellington, 53s. and 52s, 

The past week’s imports of Middlesbrough pig iron at Grange- 
mouth were 3910 tons, as compared with 4166 in the same week of 
1881. The total imports to date since Christmas are 147,246 tons. 
showing the large falling off of 35,914 tons as compared with the 
corresponding week of last year. It is believed that an extra 
amount of Scotch pigs fully equal to this decrease has been used 
here in the manufacturing works, the relative prices of the English 
and Scotch make admitting of this being done. 

The malleable works still keep busy, as also do the foundries. 
There is a steady and large demand from abroad for locomotives 
and sugar-making machinery. Nearly all the general engineerin 
works in Glasgow and the western districts of Scotland have geet 
orders in hand, and marine engineers are, of course, sharing in the 
continued prosperity of the shipbuilding trade. 

A strike has occurred of the moulders employed in the casting of 
cart bushes at the Carron Ironworks, the men asking an advance 
= the company does not feel itself warranted in con- 
ceding. 

The coal trade continues very brisk in the west, there being a 
pressing demand for ell and main coals for shipment at prices 
which are about 3d. per ton better than those recently current. 
For splint coals the inquiry is not quite so good, but the demand 
for this quality usually slackens a little at this season of the year. 
Trade is active in Fifeshire, with the miners in full employment. 
At Burntisland steam coals are quoted at 6s. 3d. to 6s, 6d. per ton, 
while household — are about 7s. 6d. at the pits. 

The sanction of the Court of Session has been given to the sale 
by the liquidators of the Benhar Coal Company, Limited, to the 
re-constructed company of the Benhar and Niddries Collieries, for 
£97,000. Of that sum £30,000 are to be paid in November, 
£30,000 in February, the same amount in June, and the balance 
in October, 1883, the company to get possession of the collieries on 
payment of the first instalment. The share capital of the origi- 
nal company was £560,000, and it has all been lost, the price now 
obtained not being sufficient to meet the liabilities. It was, how- 
ever, the best that could be obtained. 

The annual meeting of the Huntington Sulphur and Copper 
Company was held in Glasgow this week, when the report pre- 
sented was not a favourable one. The stat t of t 
showed the amount at debit of profit and loss account to be 
£66,206, as compared with £60,697 last year. Part of the 
loss, it was explained, was caused by a A er in valuations 
made by the new superintendent of the works. Some proposals 
were made for a rearrangement of the capital among them, being 
an increase of it to the extent of £25,000 in preference shares of £1 
each, the dividend to be cumulative and at the rate of 10 per cent. 
on the amount of the shares paid up. 

The Uphall Oil Company, Limited, agreed, at a meeting held a 
few days ago in Glasgow, to empower the directors to borrow 
£20,000. It was explained that £11,000 had recently been expended 
on new plant. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Ir was not to be expected that so important a measure as the 
passing of the new Bute Dock would be signalised without some 
amount of fractious opposition, and accordingly the tippers made 
this week a d d for unr ble ions, and this being 
refused struck work. There was a good deal of alarm in Cardiff in 
consequence. Pessimists said: ‘‘If tippers and trimmers strike 
no coal can be shipped, there will be no use sending coal down, 
and no need for the collieries to be worked—in fact, a thorough 
deadlock must be expected all over Wales.” This view may have 
been an innocent one; but I am afraid that it was purposely 
used in some quarters to coerce Mr. W. Lewis, and thus 
enable the agitators to gain their ends. If so the device was 
ill-conceived, for Mr. Lewis has been in the thick of every 
strike for the last twenty years, and his indomitable resolu- 
tion in withstanding anything like an unjust claim is known 
to every collier. Happily his resolution has not been much 
taxed in this episode, for as the strikers only numbered a few 
hundreds, sufficient men were soon got together to work the 
tips, and the regular men seeing this have given way. 

It would be a great misfortune for anything now to obstruct 
business. Both in coal and iron trade is eminently satisfactory ; 
orders are coming in well, and quotations are firm. 

In iron and steel good healthy business is being done in all the 
works, and at the new works rapid strides are being made towards 
completion. 

Of late Cyfarthfa has been occupied in blowing up the ‘old 
horses,” and what with clearing ground and making preparations 
for the Rhymney line, which will be brought within the precincts of 
Cyfarthfa Works, the activity there’ is marked. The following 
quotations are readily obtained at present:—Common Welsh 
bars, £5 15s.; heavy wrought scrap, £3 a to £3 10s, 

Steel rails, ordinary sections, £5 7s. 6d. to £6. Iron rails are 
still in demand, but in greatly decreased quantities, the chief 
demand being for steel, some of which, brought lately under my 
notice, is of first-rate excellence. Pigiron is fetching better prices, 
and large sales are effected. This is probably due to a better tone 
becoming visible in tin-plate. 

A petition has been presented for winding up the Aberdare 
Rhondda Steam Coal Company. This will be heard this week. I 
have not heard, up to despatch of my letter, how it has fared with 
the announced sale of Plymouth Works and Collieries. I know of 
one gentleman prepared to give a moderate amount, but the 
hindrance in the case of most would-be buyers is the twelve years’ 
lease. As there is a lot of virgin ground, and as new sinkings to 
the lower measures means three or four years, the temptation to 
speculate is not agreat one. Anyhow, the sale may be expected to 
“ clear the air,” and it may yet be Plymouth redivivus. 

The Taff Vale management tried the curves, &c., of the new 
Clydach line this week, and found all in excellent state. A large 
coalowner and ironmaster is in treaty for ‘‘ three pairs of pits” in 
this new locality. 

Numerous single accidents are occurring in the coal districts. 
During the last month or two there has been an average of one 
fatality aday. This in the aggregate approaches the dimensions 
of a great calamity, but does not receive the attention it should 
from the men. I believe that all is now done that can be by coal- 
owners to minimise accidents, but the haste of coal getting is lead- 
ing to some t of reckl on the part of the men. 

This coal get is considerable. Last week the exports, foreign 
and coastwise, from Wales, showed a total of 199,962 tons, and 
this notwithstanding a large amount of holiday making. Prices 
are firm for house and steam qualities, and enquiries justify their 
firmness. An agreement has been made with the Great Western 
Railway for the extension of the line to Cardigan, Appleby and 
Lawton are likely to be the contractors. I had the pleasure of 
noting a fine train of coal this week from the Harris Deep Naviga- 
tion. The coal was of magnificent quality. How comes it that 
this wealthy company have not succeeded in getting a railway 
station for their new town? 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*,* it has come to our notice that some applicants of the 
Patent-office Patent i 


Sales Department, Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 


Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
tinding the numbers of the Specification. 


Applications for Letters Patent. 

*,* ro “communicated” the 
name ani dress communicating party are 
printed in italics. 

8th August, 1882. 

8761. Presrrvinc Woop, F. C. Glaser.{(P. J. F. 
Roper, 

762. Uritisinc the Force of E. E. H. Rous- 
seau, Paris. 

8763. TeLepnonss, J. J. Barrier and F. T. de Laver- 
nede, Paris. 

3764. Permanent Way, J. Dickson, jun., Seaforth. 

8765. Spoo.s, &c., E. Hunt.—{/. C. Davis, U.S.) 

3766. Mountine Orpnance, A. C. Kirk, 

3767. Decornatinc Gass, T. Markham, Man iter. 

3768. Lamps, H. Cullabine, Sheffield. 

3769. Sewrne Macurngs, H. Gardner.—{R. M. Wanzer, 
Hamilton.) 

. Leap, L. Epstein, London. 

. Mrxine, W. R. Lake.—{G@. D. Whitcomb, U.S.) 

. TarasHine, W. R. Lake.—(J. Schleyder, Vienna.) 

Scupuirss, J. Imray.-(F. C. Kudelski, France.) 

3774. Frre-ars, J. Imray.-(F. Mannlicher, Vienna.) 

3775. Bricks, J. C. Bloomfield and J. M‘Gurn, Ireland. 

8776. Coxe, J. Wood, Flockton. 

3777. Gus CarRiacEs, P Jensen.—(M. Bussiere, Paris.) 
3778. WasHine Macuiyg, C. C. Greenway, Streatham. 
9th August, 1882. 

8779. Lamps, B. J. B. Mills.—(W. M. Thomas, U.S.) 

8780 Rotary Enornes, A. Kissam, London. 

8781. VeLocipepes, C. Crozat, London. 

8782. Bicycves, J. Beale, Blackheath. 

3783. AsPHALTE, B. D. Healey, Brighouse. 

3784. Gas Generators, J. Noble, Consett. 

3785. RecuLatinc Apparatus, H. Davey, Headingly. 

3786. Furnaces, J. Imray.—(C. Russmann, Hamburg.) 

3787. GENERATING Apparatus, H. Davey, Headingly. 

3788. Sewrsc Macuings, J. y-—(Grimme, Natalis, 

. OXIDISING ALCOHOLS. A dges.—(D. Sand- 
mann, Charlottenburg. , 

3790. Paint, E. P. Wells, Notting-hill. 

3791. Fire ExtincuisHer, P. M. Justice.—(V. Van- 
keerberghen, Brussels.) 

3792. DistiuLatss, E. K. Mitting, Rye. 

3793. Door Mat and Scraper, J. 8. Willway, Bristol. 

3794. Lips or Covers, E. Green, Wakefield. 

3795. Lamps, W. R. Lake.—{J. B. Wallace, U.S.) 

3796. W. J. Hinde, London. 

3797. Locks, J. Walker and H. Worsey, Birmingham. 

3798. Hop Poies, W. A. Barlow.—{F. Bérner, Cologne.) 

3799. Sreerine Gear, J. H. Smiles, Stockton-on-Tees. 

3800. Boxes, P. Jensen.—(D. L. Caillat, Paris.) 

3801. Curtery, D. Hummel.—(H. Hallstrém, Sweden.) 

$302. SeconpaRy Batrerizs, C. Kingzett, Tottenham. 

3803. TELEPHONIC ApPpaRatvus, 8. P. Thompson, Bristol. 

10th August, 1882. 

3804. Time-Preces, W. Morgan-Brown.—{J. Trenor,U.S.) 

. STEEL Wire, 8., M., and A. Wood, Brighouse. 

. Brake Apparatus, 8. Carlton, Swindon. 

. Conveyine Apparatus, J. Riley, Glasgow. 

. StEam Borxers, G. Sinclair, Leith. 

. CHEMIcALs, J. W. Kynaston, Liverpool. 

. Looms, &c., J. and J. H. Shorrock, Darwen. 

. CLEANING Wixpows, C. H. Southall, Leeds. 

. ELectTRic Batrerizs, J. 8. Beeman, W. Taylor, 
and F. King, London. 

3813. ELecrric Currents, J. 8. Beeman, W. Taylor, 
and F. King, London. 

3814. Lamp Apparatus, H. J. Haddan -(C. F. Brush, 
Cleveland, U.S.) 

3815. Writers, H. J. Haddan.—(B. Schmitz, 
Riunderoth.) 

3816. Stoves, H. J. Haddan.—(D. M‘B. Graham, U.S.) 

iwc Locks, H. J. Haddan.—{ W. Kilian, 

erin. 

3818. Type, J. C. Mewburn.—(A. A. Low and L. K. 
Johnson, Brooklyn, U.8.) 

3819. Gas Enervgs, J. McGillivray, Glasgow. 

$820. J. H. Johnson.—(7. and J. 
Ducousso and the Société Anonyme Maison Breguet, 


Paris.) 
8821. Evecrric Lamps, F. Mori, Leeds. 
3822. Evecrric Batrerigs, F. Mori, Leeds. 
8823. Knives, T.Clark.—(J. Kay & T. Beath, Melbourne.) 
8824. Merers, A. M. Clark.--(L. Hougs-Humbert and 

J. de B. de Liman, France.) 
3825. E_ectrric Motors, 8S. H. Emmens, London. 
3826. Kwrrrinc A. M. Clark.—{I. W. Lamb, 
U.8.) aw. 

. CoMPREsSING Arr, C. W. , King’s Lynn. 

3828. Furnace Lisine, W. H. ponte Wane, Paris. ) 


11th August, 1882. 


3829. VentiLatine Sewers, &c., T. 8. Wilson and H. 
T. Johnson, Manchester. 


3833. Compine Fipres, G. Little, Oldham, T. C. East- 
wood, Bradford, and J. Green & J. Fletcher, Oldham. 
8834. REGULATING Apparatus, H. Wilde, Manchester. 
3835. Atum, &c., P. and F. 
8836. Curtine CLotx, &c., E. Dredge, London. 


) 
3839. TruiinG, J. H. Johnson.—(J. A. Kay, Melbourne.) 
8840. Neckties, D. T. Keymer and F. Theak, London. 
8841. Suretps, W. R. Lake.—{(I. A. Canjield, U.8.) 
8842, Suspenpine Wigs, H. C. Jobson, Dudley. 
12th August, 1882. 
$843. Workrxc Levers, W. Carling, Hitchin. 
8°44. Reep Fasrics, E. A. Brydges.—(P. Siauss and 
A. Ruff, Prussia.) 
8845. GLove Fasteners, W. G. Rigden, London. 
8846. RecuLaTinc Currents, W. 8. Smith, Highgate. 
3847. Lamps, W. H. Bulpitt, Birmingham. 
3848. Stzam Enornes, I. Beck, Sheffield. 
3849. Paratiex Vices, W. M. MacBrair, Sheffield. 
3850. CLosinc Boxes, &c., A. J. Boult.—(C. Dauché 
and P. Deniant, France.) 
3851. Dressinc Grain, G. W. Murray, Banff. 
8852. INDICATING APPARATUS, T. Hughes, London. 
3853. Ciosinc, &c., Doors, F. Pontifex, London. 
3854. Borries, J. Ferguson, Ashton Keynes. 
3855. SigNaLLine Apparatus, G. Porter, London. 
3856. Lamps, W. R. Lake.—(N. EB. Reynier, France.) 


' 8857. PREPARING Paper, G. W. Simmons, London. 


3858. Puriryinc Ores, D. Watson, Manchester. 

3859. Tramway Pornts, H. Scott, Live: L. 

3860. Sewrnc Macuives, J. E. W —(J. Kayser, 
Germany.) 

8861. Lamps, G. Pfannkuche, London, and A. A. 
Dixon, Gateshead-on-Tyne. 

3862. Vatves, D. Hancock, Stratford. 

3863. Dzoporisine APparatvs, R. Nicholls, Hendon. 


14th August, 1882. 
8864. Iron, W. 8. Sutherland, Birmingham. 
8865. Stays, J. Ingleby.—(?. W. Ziegler, Germany.) 
8866. VaLve Motions, J. Edge, Liverpool. 


8867. Inontnc Macuing, H. Podger, Bromley, and W. 
H. Davey, Highgate. 

8868. Cuarr, E. Smith, West Dulwich. 

$869. Moron Macurne, E. 

8870. Boriers, J. Imray.—(C. H. Russmann, Hamburg.) 

8871. Srartine Enorngs, A. B. Brown, Edin! 

$872. Fotpine Cuairs, &c., W. R. Lake.—(F. John- 
son and J. H. Hayward, U.S.) 

8878. Pruytine Inpexes, W. R. Fordham, London. 

$874, Benpine, &c., Mera, C. Seriven, Leeds. 

8875. Corton, &c., E. de Pass.—(H. Anthoni, Paris.) 

$876. CLEARING TRaMwayY Raizs, 8. Shields, Liverpool. 

3877. Fire-arms, W. rs, London. 


8878. Wueets, H. J. Barrett, K: 
8879. Typs Serre, E. W. Brackelsberg, 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
$762. Uritisinc the Force of Fivurps, E. E. H. Rous- 

seau, Paris.—Sth August, 1882. 


from J. B. Wallace, U.S.—9th August, 1882. 


£50 has b 
$194. SutpHuR, W. Weldon, Burstow.—8th August, 


1879. 

$191. Apparatus, W. Clarke, Gateshead.— 
8th August, 1879. 

$192. Dressine, &c., Bacs, F. and L, Marx, London. 
—8th August, 1879. 

$196. Puospuates, 8S. G. Thomas, London. — 9th 
August, 1879. 

G. F. Champney, London.—llth August, 


8306. Maxinc-up Sueets of Printep Paper into Pam- 
PHLETSs, W. Conquest, London.—l6th August, 1879. 
$226. OverHEaD Sewine, C. D. Abel, London.—1llth 
August, 1879. 

$229. Sewine Macuines, 8. W. Wardwell, jun., Provi- 
dence, U.S.—1lta August, 1879. 

$212. Sprnninc, &c., Fipres, W. Sutcliffe and J. 

Treen wood, 79. 

3396. Burren, &c., Apparatus, R. H. Hepburn, 
Llanelly.—23rd August, 1879. 

$251. Raprocrapss, C. Milton, London.—12th August, 
187 


879. 

3230. TreatTiInc Dextrive-Matrosg, A. L. Bruce, G. 
Stenhouse, W. M‘Cowan, and A. Haddow, Edin- 
burgh.—12th August, 1879. 

$234. Leap Picment, H. J. Haddan, London.—12th 
August, 1879. 

3268. Looms for Weavinc, H. Lomax, Darwen.—13th 
August, 1879. 


Patents on which the Stamp Duty of 
0 een paid, 


Patents on which the Stamp Duty of 
£100 has been paid. 

2806. AuDIBLE ALARM Sicnats, N. J. Holmes, London. 
—10th August, 1875. 

2823. Cray Topacco Pipgs, R. Golding, Tooting.—11th 
August, 1875. 

2843. ILLuminaTine Gas, G. Anderson, London.—12th 
August, 1875. 

2870. TickeT-HOLDER, H. J. M. Russell, Ashiesteel.— 
14th August, 1875. 


Notices of Intention to Proceed with 
Applications, 

_ Last day for filing opposition 1st September, 1882. 

1679. Creanine, &., Grary, M. Church, Washington. 
—Com. from D. Lukins.—6th April, 1882. 

1684. TELEPHONIC INsTRUMENTS, A. E. Dolbear, Sum- 
merville, U.S.—6th April, 1882. 

1695. — G. H. T. Beamish, Ireland.—sth 


A 4 4 

1704. Rowxocks, E. J. Robertson, Ipswich.—Sth 
April, 1882. 

1714. or Arm Wuistie, J. Cran, Leith.—1lth 


1720. Cases for Letrers, W. P. Thompson, London.— 
Com. from G. V. Naueth.—11th April, 1882, 

1755. ASCERTAINING GRaDIENTs, P. Jensen, London.— 
Com. from E. F. MacGeorge.—13th April, 1882. 

1830. TRansPoRTING Goons, F. Jenkin, Edinburgh.— 
17th April, 1882. 

1852. Preservinc Meat, E. G. Brewer, London.—A 
communication from A. Lee, J. A. Wallace, and R. 
W. Knox.—18th April, 1882. 

2142. PLocens, C. A. Snow, W: gton.—A commu- 
nication from H. Quin.—6th May, 1882. 

2455. Rarsine, &c., Winpows, R. J. Iron, Dover.—24th 
May, 1882. 

2541. ARCHITECTURAL Work, P. Ross, London.—30th 
May, 1882. 

2679. ATtacHINc Hanpies, &c., T. and J. Brooke, 
Sheffield.—7th June, 1882. 


July, 1882. 
= G. Dalton, Leeds.—14th July, 
1 


$461. Suppty, &c., of Warzr, J. Shanks, Barhead.— 
21st July, 1882. 

3495. Linxs for Atracuine Cuarns, J. H. Shoebotham 
and J. F. C. James, Birmingham.—22nd July, 1882. 

8762. Utiuisinc the Force of Fiuips, E. E. H. 
Rousseau.—8th August, 1882. 


Last day for filing opposition, 5th September, 1882. 
1709. Srzerninc Gear, T. Britton, Sunderland.—11th 


April, 1882. 
W. Lighbody, Edinburgh.—11th 


1717. Gas Burwers, J. A. Drake and R. Muirhead, 
Maidstone.—11th April, 1882. 
1721. Leap PEROXIDE, F. M. Lyte, London.—1l2th 


April, 1882. 

1725. Soap, F. C. Glaser, Berlin.—A communication 
Dr. O. 1882. 

1727. ELecrric Macuings, W. er, Birmingham.— 
12th April, 1882. 

1730. CoLourine Supstances, J. Wetter, London.—A 
communication from O. Bredt.—12'h April, 1882. 

1735. Piston Packine Rives, A. A. Rickaby, Sunder- 
land.—12th April, 1882. 

1741. Borris, J. J. Varley, London.— 
12th April, 1882. 

1743. Moutpep, &., I. Lilley and F. Morris, 
Swansea —12th April, 1882. 

1744. Sewinc Macutnes, A. Guillaume and A. Lam- 
bert, Belgium.—12th April, 1882. 

Szeps, H. Holt, Hull.—14th April, 
1 


1836. ARTIFICIAL Stonz, W. Walker, London.—18¢th 
April, 1882. 

1837. Stzam Borxers, J. Imray, London.—A commu- 
nication from J. P. Bordone.—18th April, 1882. 

1857. Bricks and Tires, W. Blyth, Barton-upon- 
Humber.—18th April, 1882. 

1858. Lamps, A. Leefe, London.—18th April, 1882. 

1866. Puriryine, &c., Raw Spirits, F. M. Lyte, Lon- 
don.—19th April, 1882. 

1875. SeconpaRy Batrerres, D. G. FitzGerald, C. H. 
W. Biggs, and W. W. Beaumont, London.—19th 


April, . 

1956. ELecrric Batteries, T. J. Handford, London. 
—Com. from B. Jarriant.—25th April, 1882. 

1996. MoLeskin Crora, H. W. and H. King, Hebden 

.—27th April, 1882. 

2156. ProtocraPHic Puiates, F. Wirth, 
Germany.—A communication from G. Meisenbach. 
—8th May, 1882. 

Ciocks, A. Harder, Ransen, Prussia.—9th May, 


2220. ORNAMENTING Rispons, &., A. H. Horsfall, 
Coventry.—tlth May, 1882. 

2221. Hotprne Guopes, J. and T. L. Archer, Man- 
chester.—11th May, 1882. 


2224. Nrrrovs Vapours, G. Prim, Mons, Belgium,— 
11th May, 1882. 

2239. SrParaTine SucaR from Mo assgs, Prof. Dr. C. 
Scheibler, Berlin.—11th May, 1882. 

2544. CoLourntna Marrers, J. Erskine, Glasgow.—A 
communication from Dr. C. Keenig.—30th May, 1882. 

2575. Removine VeorTaBLeE from Woot, J. 
Wetter, London.—A communication from A. Snoeck. 
—3lst May, 1882. 

2789. SuppLyine Arr to Furnaces, J. Howden, Glas- 
gow.—l4th June, 1882. 

2888. Capstans, &c., 8. Baxter, London.—19th June, 
1882. 


2929. Meratiic Printinc, H. Panowski and K. M. 
Ross, London.—20th June, 1882. 

3044. Propucrnc Derivatives of ALPHO 
OXYHYDRO-CHINOLINE, &c., J. Erskine, 
communication from F. vorm. Meister, Lucius, and 
Briining.—28th June, 1882. 

3057. Cuuckxs, H. H. Lake, London.—A communica- 
tion from L. Trobeen.—28th June, 1882. 

$160. Reovtatinc Currents, W. R. Lake, London.— 
A communication from J. Carpenter.—4th July, 1882. 

$208. Oprarntnc the Separation of Harr or other 
Coverine from the Naturat Skins of Anima.s, J. 

. Tussaud, London.—6th July, 1882. 

$216. Merny. Inpico, J. Erskine, Glasgow.—A com- 
munication from the Farbwerke vorm. Meister, 
Lucius, and Briining.—7th July, 1882. 

$218. Cinnamic Acip, J. Erskine, Glasgow.—A com- 
munication from the Farbwerke vorm. Meister, 
Lucius, and Bruning. —7th July, 1882. 

$322. ELecrric CurRENTS, J. M. M. Munro, Glasgow. 
—138th July, 1882, 

$362. Comps, W. Spowage, Nottingham.—l5ith July, 


1882. 
$477. Cuay, J. Gillespie, Garnkirk.—2lst July, 1882. 
$485. TELEGRAPHING, Healey, London.—A com- 
munication from W. L. Hunt.—22nd July, 1882. 
8547. Evecrric Cases, J. G. Lorrain, London.—A 
communication from J. André.—26th July, 1882. 
8575. Evecrric Lamps, J. G. Lorrain, London.—27th 
July, 1882. 


Patents Sealed. 

(List 0, Letters Patent which passed the Great Seal on the 
11th August, 1882.) 

693. Rotter Mitts, J. Qualter, Barnsley.—13th Feb- 


ruary, 1882. 
699. Looms, J. Hollingworth, Dobcross.—13th Feb- 


ruary, 1882. 

703. Gas Enornes, C. T. Wordsworth, Leeds, and H. 
Lindley, Salford.—14th February, 1882. 

715. Venetian Buinps, R. M. Chevalier, London,— 
14th February, 1882. 

732. SutpHate of Atumina, W. Gentles, Widnes.— 
15th February, 1882. 

754. Hooxs, M. Benson, London.—1l6th February, 1882. 

777. Recoverine Tin, C. D. Abel, London.—1l7th Feb- 
ruary, 1882. 

782. Winpino Yarns, W. T. Stubbs, Manchester.—17th 
February, 1882. 

785. Textite Fasrics, J. B. Hutcheson and J. J. 
Dobbie, Glasgow.—18th February, 1882. 

789. PoraTo- PLANTING Macuines, G. W. Murray, 
Banff, N.B.—18th Febuary, 1882. 

790. ILLuminatine, J. R. Wigham, Dublin.—18th Feb- 


ruary, 1882. 
792. PLovens, E. G. Lakeman, Modbury.—18th Feb- 


ruary, 1882, 

$22. Castinc Incots of Street, J. D. Ellis, Thurascoe 
Hall, near Rotherham.—20th February, 1882. 

823. Case for Hoipino Paint, W. R. Lake, London.— 
20th February, 1882. 

825. Fountain M. Benson, London.— 
2lst February, 1882. 

852. Reapine, &c., Macurings, J. Harrison, Ipswich.— 
2lst February, 1882. 

872. ELecrropes, F. des Veux, London.—23rd Feb- 
ruary, 1882. 

908. Wasnine W. R. Lake, London.—24th Feb- 


ruary, 1882. 
911. Bricks Tices, J. Parker, Kilmarnock.—25th 
882. 


F 

951. Wootten from VecETABLE 
Impurities, C. D. Abel, London.—27th Februa» y, 1882. 

957. SpinaL Support, G. E. Vaughan, London.—27th 
February, 1882. 

973. CompensaTinc Apparatus, F. W. and W. W. 
Brierley, London.—28th February, 1882. 

977. Srapte, W. R. Lake, London.- 28th February, 


1882. 

1036. Carsons, H. Leipmann and P. 8. Looker, Lon- 
don.—3rd March, 1882 

1048. Fitter Presses, 8. H. Johnson, Stratford.—4th 
March, 1882. 

1062. Bat, A. M. Clark, London.—4th March, 1882. 

Wueets, R. H. Brandon, Paris.—7th March, 


1882. 

1099. Cur-orr Vatve Gear, A. W. L. Reddie, London. 
—7th March, 1882. 

1231. Grinpine L. Gathmann, Chicago.—14th 
March, 1882. 

1241. Brooms and Brusues, J. G. Horsey, London.— 
14th March, 1882. 

1415. Surps’ Ruppers, Sir J. E. Commerell, London. 
—23rd March, 1882. 

1516. Evecrric Insutation, J, Imray, London.—29th 
March, 1882, 

1615. Uriiisation of Tipgs, F. Davies, London.—3rd 
April, 1882. 

a W. W. Nightingale, Southport.—18th April, 


2047. Barpcrs, W. W. Wynne, London.—lst May, 1882. 

2215. Sicuts for Riries, T. Gilbert, London.—11th 
May, 1882. 

2428. TELEGRAPH Printino, &c., J. Imray, London.— 
23rd May, 1882. 

2565. DyNAMO-ELECTRIC Macuines, A. J. Jarman, 
London.—3lst May, 1882. 

2633. Steam Borers, &., A. C. Engert, London.—5th 
June, 1882. 

= Buryers, J. Imray, London.—12th June, 


2921. “Mepicrygs, W. H. McLaughlin, San Francisco, 
U.8.—20th June, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 15th August, 1882.) 

707. Roturse Pamputet Covers, W. P. Thompson, 
London.—14th February, 1882. 

746. VentrLatina, T. F. Wintour, London.—16th Feb- 
ruary, 1882. 

755. R. Weaver, London.—l6th Feb- 
ruary 

763. Nuts for ScREw Botts, R. Harrington, Wolver- 
hampton.—1l6th February, 1882. 

765. Vesseis, &c.,W. May, London.—l6th February, 


1882. 
&c., J. 8. Gates, London.—l6th February, 


768. Rais, Steepers, &c., H. T. Grainger, London.— 
17th February, 1882. 

771. Puncnine J. Tushaw, London.—17th Feb- 
ruary, 1882. 

779. Pianorortes, E, Outram, Greetland.—17th Feb- 
ruary, 1882. 

799. Oxcans, &c., J. B. Hamilton, Greenwich.—18th 
February, 1882. 

802. RerriczraTtor, W. Morton and P. Robinson, 
Burton-on-Trent.—18th February, 1882. 

J. Lumb, Elland.—20th February, 


826. Scorine, &., Faprics, A. C. Adam and D. 
Stewart, G w.—2lst February, 1882. 

871. SHow1ne the Speep of Snips, T. Davison, Glas- 
gow.—23rd February, 1882. 

879. ae, &c., M. Volk, Brighton.—23rd Feb- 
ruary, 

880. C. Spratt, London.—23rd February, 


1882. 
893. Mixina Cow A. J Blan —24th 
CRETE, tyre. 


910. Cores, B. Johnson, jun., Pudsey, near Leeds,— 
25th February, 1882. 

914. Water-cLosets, &c., 8. 8. Hellyer, London.—25th 
February, 1882. 

980. Bricks, T. le Poidevin, Guernsey,— 
28th February, 1882. 

997. Naixs, Briggs and J. W. Booth, 
Birmingham. —1st March, 1882. 

1040. Vatves, W. Brierley, Rochdale, and M. Mitchell, 
Bacup.—4th March, 1882. 

1074. Feepinc Water to Steam Borers, J. Ripley 
and T. Scholes, Bolton.—6th March, 1882. 

1075. Musica. Piston Instruments, W. R. Lake, Lon- 
don.—6th March, 1882. 

1079. Incanpgescent Eveerric Lamps, W. Crookes 
London.—6th March, 1882. 

1108. Carpinac Enoines, A. Holden, Gorton.—7th 
March, 1882. 

1168. EnpLEss TRAVELLING RaiLways, J. C. Mewburn, 
London.—1l0th March, 1882. 

1348. Gas Licutina, &c., T. Thorp, Whitefield.—20h 
March, 1882, 

1887. Vatves, W. ¢, Tlogan.—22nd March, 1882. 

1485. Gas, F. H. Wenham, London.—28th March, 1882. 

15€0. Fasteners for GLoves, &c., E. Horsepool, Lon- 
don.—31st March, 1882. 

1587. Seconpary Batrerigs, A. Tribe, Notting-hill.— 
lst April, 1882. 

1699. Motive Power, A. Wilson, Handsworth.—8th 
April, 1882. 

= Conpensers, A. M. Clark, London.—8th April, 


1882. 

2024. Exnaustina Apparatus, T. Thorp, Whitefield, 
and T. G. Marsh, Oldham.—28th April, 1882. 

2129, Ain Pumps, D. Johnson, Chester, and 8. C. 
Tisley, London.—5th May, 1882. 

2195. Signattina Apparatus, A. Smith and 8. A. 
Taylor, Kibworth.—1l0th May, 1882. 

2545. Mixinc Corrgee Berrigs, Beans, &., E. J. 
Humphery, London.—30th May, 1882. 

2611. Distittinc Coat, W. J. Cooper, London.—2nd 
June, 1882. 

2657. Rartway Brakes, A. E, Harris, London.—6th 
June, 1882. 

2663. PuLverisinc Bioop, &c., J. Farmer, Salford.— 
7th June, 1882. 

2675. TeLepuones, H. Alabaster, South Croydon, T. 
E. tehouse, Camberwell, and H. R. Kempe, 
Barnet.—7th June, 1882. 

2721. Fatse Borroms of Masn Tvuss, A. W. Gillman 
and 8. Spencer, London.—9th June, 1882. 

2759. Execrric Lamps, H. H. Lake, London.—12th 
June, 1882. 

2813, Suirts, D. P. Belknap, San Francisco, U.S.— 
14th June, 1882. 


List of Specifications published during the 
week ending August 12th, 1882. 

578*, 4d.; 3964*, 4d.; 768*, 4d.; 5517, 4d.; 5750, 4d.; 
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107, 4d.; 110, 4d.; 119, 6d.; 122, 6d.; 125, 2d.; 126, 2d.; 
127, 2d.; 181, 2d.; 132, 2d.; 183, 6d.; 134, 4d.; 135, 6d.; 
137, 6d.; 188, 4d.; 139, 6d.; 140, 2d.; 141, 2d.; 142, 2d.; 


181, 2d.; 183, 6d.; 184, 2d.; 185, 2d.; 186, 6d ; 187, 2d.; 
188, 2d.; 193, 2d.; 196, 4d.; 197, 2d.; 199, 2d.; 202, 4d.; 
205, 4d ; 206, 6d.; 211, 2d.; 213, 4d.; 217, 2d.; 220, 4d.; 
224, 6d.; 242, 6d.; 277, 1s. 4d.; 319, 2d.; 411, 6d.; 
414, 4d.; 415, 6d.; 1437, 4d.; 1591, 1s, 2d.; 2223, 6d.; 
2325, 6d. 


*,* Specifications will be f 


tage. Sums exceeding 1s. must be remitted by 
Post-sttice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Ch lane, 
London, 


ABSTRACTS OF SPECIFICATIONS. 


Prepared ourselves express! for Tue ENGINEER at the 
office Her Majesty's of Patents. 


1501. Manvracture oF STARCH AND OTHER USEFUL 
Propucts From Maize, &c., H. H. Lake, London.— 
lst April, 1881.—(A communication from EB 
Wilhelm, New York.) 1s. 2d. 

This relates partly to improvements in processes 
and apparatus described in patents No. 386 and No. 
2840, both in the year 1881; and it consists, First, in 
treating starch water obtained by the separator with 
caustic alkali, after the greater part of the starch has 
been first obtained from such water by subsidence. 
The invention further relates to means for concen- 
trating starch-milk or starch-water, so as to deprive 
the starch of a e quantity of its water, and con- 
sists in supplying the water to the bottom of a tank, 
from the top of which the water flows off, leaving the 
starch behind. The invention further relates to a 
carrier for conveying the starch from the settling 
tables to any desired point, and various other 
improvements are described. 

2325. Boots ayp Suogs, P. M. Justice, London.—-lith 
May, 1881.—{A communication from &. K. Hindley, 
Worcester, U.8.)—(Complete.) 6d. 

relates to improvements in what are known as 

* stitchdown ” boots and shoes, in which the upper at 

the line of contact with the sole is turned outward, 

and fastened to the sole by seams or fastenings outside 
the upper. 

6517. Smoxrnc anp Reapisa Cuair, J. Sothcott, 
B ter.—16th December, 1881. 4d. 


> 
The inventor claims the combination of chair, flap- 
table, countersunk articles, such as tobacco box, 

match box, &c. 

5'750. Unitinc, anp Covertnc METALS 
WITH OTHER Meta ts, P. de Villiers, St. Leonards- 
on-Sea.- -81st December, 1881.—(Void.) 4d. 

This relates to the employment of metallic salts, 
from which by decomposition fine metallic alloys are 
obtained. 

18. SusstiruTe ror &c., W. Morgan- 
Brown, London.—3rd January, 1882.—(A communi- 
cation from G. H. Phelps, Newton, U.8.) 6d. 

The substitute for whaleb is posed of long 
fibres arranged in mass with individual strands 
parallel, the same being coated or treated with a solu- 
tion of gelatine, then with chromic acid, and then 
subjected to the action of light, heat, and pressure. 
46. Oren Frirepiaces orn Grates, &c., W. Haughton, 

London.—4th January, 1882. 6d. 

The grate is designed to consume its own smoke, 
and means are provided for emitting a stream of warm 
air into the apartment. 

58. Mrxixo Coat, W. G. Thompson, Liv 
January, ey communication from J. Du Bois, 
Pennsylvania. 

rire part Bo to the method consisting in 


and backward by hand. 
‘74. APPARATUS FOR APPLYING AND RETARDING MOTIVE 
Power, &c., W. B. Tibbits, Bristol.—6th January, 
By a side elevation of an apparatus as 
a 
applied to the underside of a brake van for example. 


Patients. 
giving the number of the page of Tus ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made ; looking at THe ENGINEER 
$795. Execrric Lamps, W. R. 
144, 2d.; 145, 146, 148, 
153, 2d.; 154, 24.; 155, 2d.; 156, 4d.; 159, 8d.; 161, 2d.: 
162, 2d.; 163, 2d.; 164, 2d.; 167, 8d.; 168, 2d.; 172, 6d.; 
2d.; 175, 2d.; 176, 4d.; 177, 2d.; 179, 2d.; 
the Patent-office on rece! of the amount o! 7 and 
$202. Compinc Woo., F. Fairbank and J. Robertshaw 
Allerton.—6th July, 1882. ‘ 
3240. Preearine Piates for ELEcTRIc ACCUMULATORS, 
8880. Dryinc Fasrics, &&., W. M. Riddell, London. | 
8881. Ones, A. K. Huntingdon & W. E. Koch, London. 
8832. STEaM-TRaPS, L. Dove, Stratford. 
3837. &&c., A. J. Boult.—{J. Gontier, France.) 
3838. TRANSPORTING Loans, A. J. Boult.—(F. Bouquet 
ing & hole in 
which it is to be undermined, and then cutting from 
; the hole outward by successive actions of a reciprocat- 
ing chisel or cutter, a slot or channel extending 
beneath the coal, and also when required — past 
the sides of the same, thereby loosening the body of 
the coal, so that it may fall or be forced down in the 
usual manner. The Second part consists in a channel- 
ling tool, consisting essentially of a reciprocating 
chisel, a guide therefor, and a ram or hammer pro- 
| 
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A is one of the axles of the vehicle; at or near the 
middle of this axle is constructed or fixed an excen- 
tric or const B. C is a bar which is curved at one 
end in such manner that when the said end is raised 
the said curved part half encircles the said excentric 
or brs ges B. The other end of the bar C is forked and 

so as to slide on a bearing pin secured in a 
horizontal frame. D is a pawl connected bya pin to 


the bar C, and arranged to run over the bearing pin. 

E is a bar connected by a pin joint to the arm of a 

lever F fixed on the axis or shaft which applies the 

brakes. This bar E has ratchet teeth formed on a 

portion of its upper side, into which the pawl D catches 

or drops. 

'7'7. ror Movutpine anp Forminc CEMENT 
AND OTHER CONCRETES FOR es, &e., H. Reid, 
London.—6th January, 1882. 

This machine is constructed so as to traverse in a 
horizontal or vertical direction, and on which moulds 
are placed. 

82. Apparatus ror Recorpina FixEep AMOUNTS AND 
THE PoRTION OR PORTIONS OF A JOURNEY OVER 
WHICH A PASSENGER MAY HAVE TRAVELLED, &c., 
J.T. Parlour, London.—6th January, 1882. 4 

This relates mainly to a system of dividing a 

journey into sections, and in identifying each section 

y a symbol or letter which can be stamped or im- 
pressed upon the ticket at the time of issue. 

88. Macuinery ror Low or Swampy 
LAND ADJACENT TO TipaL Water, W. R. Lake, 
London.—6th January, 1882.(A communication 
Srom G. Howell, Philadelphia.) 6d. 

The invention consists partly in the method or pro- 
cess of securing and a applying the necessary material 
— or mud) for filling in such lands without in- 

to the beach where the operation is carried on, and 
without the necessity of resorting to dumping or 
other artificial means of obtaining such material. It 
consists further in the peculiar construction of an 
excavating and distributing apparatus for 
such method into effect. 


86. Steam Generators, J. Jones, Liverpool. —Tth 
January, 1882. 6d. 

In the drawing A is the forward part of generator 
made cylindrical and provided with fire tubes B, 
which lead from the combustion chamber C near the 
back to the uptake D in front. E elliptical _ 
portion of the ——— joined to the forward 
and having the combustion chamber C Goes 


(86) 


therein. The patie E is flush with the top of A, 

and projects or hangs down beneath it so as to form a 

foot or support to the generator and a water back - 

furnaces are separated by 
eather or w: are openings 1 from the 

furnaces into the om 

91. Heppie Frames or Weavine Looms, F. W. Pim 
T. Sands, Harold's Cross, Ireland. —ithJanuary, 


i A represents the frame of the loom, 


Fic.l 


B the shaft on which the cams or hope, 9° 
mounted, C the treadles provided with a 

which latter works in the excentric grooves ioaned 
in the tappets. To these heddles are connected by 
means of a pivot E the vertical bars E!, which carry 


the heddle frames F. The treadles act on a fulcrum 
at G, and their free ends move in vertical slots in the 
ides H. Vertical motion is imparted to the heddle 
rames by suitably formed guides clasping the side 
bars of same in any convenient manner. 
98. Tricycies, &&., W. Leeds.—7th January, 
1882.—(Not proceeded with. 

This relates to the production of a tricycle or other 
manumotive vehicle in which, whilst both the legs and 
arms of the — are employed for propelling, a means 
is embodied he arr t and ee of 
the whole, tL A the guiding and controllin 
be as safely and efficiently effected as in those v on 
in which the legs only are employed for propelling. 
99. Vetocipepes, &c., M. D. Rucker, jun., Bethnal- 

green.—Tth January, 1882. 6d. 

This relates, First, to an automatic clutch action ; 
and Secondly, to the ball bearings. 

100. Macuines ror RaILway VEHICLES, 
&ec., F. Wolff, Copenhagen.—7th January, 1882.— 
S communication from F. Casse, Haarlev, Denmark.) 


This relates to improvements in weighing machines 
for railway vehicles and other heavy objects, and also 
for ascertaining the pressure of the wheels of loco- 
motives, &c. 

101. Writine Paps, W. R. Lake, London.—7th Janu- 
ary 1882.—(A communication from E. M. Engel, 


na.) 4d. 

This 5 relates to a writing consisting of a number 
of sheets of blotting or other paper suitably bound 
together, and having printed upon them consecutive 
portions of a calendar or diary. 

102, Reapina, &c., B. Sykes 
nd G. Abbott, Huddersyjleld.—7th January, 1882. 


This relates to the employment of printed blocks 
which can slide up and down wires. 

108. Borries ror ConTAINING AERATED Liquors, &c., 
A. and J. Jacobs.—7th January, 1882. 

This relates to the employment of a screw-threaded 
stopper. 

104. Apparatus FOR THE MAnvuracrure or Lamt- 
NATED Stee. Sprinas, &c., KR. B. Hansell, Sheffield. 
—Tth January, 1882. 6d. 

The drawing is an elevation of the machine for 
shaping, hardening, and tempering spring blades. E 
is the frame, F is a series of weights loosely held in 
the frame side by side, G isa bed built up of a series 
of separate » H is a holder in which the = G 
can be fix 80 a8 to give to the surface of the ony 
curvature which may be desired. Lisa spring 


resting upon the bed, K is gearing by which the 
holder H = be made to slide “ihe parallel move- 
ment on the frame E. When the blade has been 
laid upon the bed it is raised up to the weights F, 
which then cause the blade to conform to the curva- 
ture of the bed. 
105. Omnisuses, Tram-cars, &., W. Hart, London. 
—ith January, 1882,.—(Not with.) 4d. 
This relates to improvements in omnibuses, tram- 
cars, and other vehicles, parts of such py tor 
having for their object the ay: wll Te of fares paid 
by the passengers therein. 
106. BARRELS MADE OF PAPER OR OTHER PULP, &., 
London, 7th January, 1882.—(A 
communication from @. W. Laraway, Hartford, U.8.) 


This relates to barrels made of paper or other Ps 
and to machinery for making the heads of 

barrels and other articles, 

107. Macuines ror TEenTEeRING, STRETCHING, AND 
OTHERWISE TREATING Fasrics, &€., J. Ashworth, 
January, 1882.—(Not proceeded 

The improvements relate principally to ences 
machines, and some of them to machinery an 
— ements for treating fabrics before and after they 
pass threugh the tentering machine proper, and they 
may be used separate from, but the invention also 
consists in combining them with, the tentering 
machine. 

110. Treatinc Fish FOR PRESERVATION, C. Pieper, 


from J. H Walkog, Hambu 
ists ina Bape operations of 


Thi 
salting the fish, of ee its entrails, of drying 
and paw Be it, and of ange the same, ther 
with sweet oil and with or without the addition of 
spices or aromatic fruits, into suitable vessels, which 
ter having been hermetically closed, are exposed to 
a moderate heat. 


112. Bricks, &c., H. J. Haddan, 
—9th January, 1882. —(A communication from 
Jiger, Germany. proceeded with. 

This in of three revolving 
forms, by means of whiae the filling of one form, the 
pressing of a brick in the second form, and the 
a of a third form are carried out at the same 


118. Empossep Fasrics, H. Cryer, Ilkley.—9th Janu- 
ary, 1882.—(Not proceeded with.) 2d. 

This relates me the ™ loyment of a stiffening com- 

veal composed water, pelts, borax, and 


114. OverstitcHinc Macurnes, J. EB. Richard, New 
—9th January, 1882.—(Not proceeded with, 


This relates to an overstitching machine, which is 
especially adapted to the sewing the ‘‘sweats” or 
“ sweat-leathers” into hats. 
115. Apparatus For WAsHING, SoAPING, &c., 
W. Burch, Salford.—9th January, 1882. 6d. 

The object is to dispense with the top roller, and at 
the same time to provide a self-acting means where! 
the tension of the fEiets under operation is kept eq! 


116. MACHINES, EB. M. Knight, 
Manchester.—9th January, 1882. 

The inventor claims, First, the iieatins and 
arrangement of bearing for the axles or shafts ; 
Secondly, the construction and use of an india-rubber 
roller, an emery roller, and a cleaning brush combined 
on one axis. 

11'7. Construction oF CAMBER AS A MEANS FOR 
SIGNALLING ON M. Ager, 
Pimlico.—9th January, 1882. 6d. 

special manner of s g steel or equivalent ma‘ 

to be affixed in the path of an engine of a railway 

train to open the steam whistle mechanically whil 


the train is passing, and the semaphore 
at danger, whether the said to 


driver or not, 


118. Improvements IN TELEGRA P. 
Chancery-lane, London.—9th 
communication from F. W. Jones, New York.—(. m 
proceeded with.) 4d. 

This relates to duplex cable telegraphs, and the 
objects are to overcome the disturbing effects of the 
electrical disc! e from the cable upon the receiving 
instruments, and to avoid the difficulties arising from 
the use of a check for the static ae in the sha 
of an electro-magnetic coil placed in the main circuit. 
119. Winpow Sasn R. Wethered, 

Woolwich.—9th January, 1882. 6d. 

The object is to provide a simple and efficient 
fastening for window sashes which cannot be opened 
from the outside, and which when fastened hold 
the window sashes firmly together. 


120. Storine Enercy, J. and 


mass. Charcoal, 
lead by electrolysis. Cells are made by filling the 
with lead. Various other ways 

electrodes with finely-divided lead 


121. Stoves or Fire-crates, A. C. Engert, Bromley- 
by-Bow.—9th January, 1882. 6d. 

The ae or on -grate consists of a fuel holder or 
receiver in the form approximately of one-half of a 
barrel divided 

122. Sears ror SHEARING SHEEP, &c., W. Smith, 
Sheffield.—10th 1882. 

The invention consists in the employment of a 
fixed two-edged blade x *+ the two movable 
blades of a of shears, by which two sets of cutting 
edges are formed. 

128. Srituions, R. Moreland, jun., London.—1l0th 
January, 1882. 

This relates to the construction of stillions in such a 
manner that they are simple. 

124. Repropucine on MetaL Encravines, &c., BY 
MEANS OF eng L. H. Philippi, Hamburg. 


—10th January, 1882. 

The inventor aim, Wise in the reproduction of 
drawings or pictures on metal, the application of 
Se or photo-reliefs as patterns for 
castin; - of hard metal, the depressions of which 
are fi he with enamel, niello, or other convenient 
material; Secondly, the process of producing stamps 
of hard metal from photo-engravings or photo-reliefs 
for stamping sheet metal. 


125. Borrres, &c., H. H. Fanshaw, Bast Dulwich, and 
A. J. T. Wild; Ose —10th January, 1882.— 
(Not proceeded with 

This relates to bottles ie containing aerated and 
other liquids or powders, and in the means for closing 
and opening the same. 

126. MecwanicaLLy MovuLpinc ARTICLES, A. 
C. Henderson, London.—l0th January, 1882.—(A 
communication from C. Picard, Paris.)}—{Not 
proceeded with.) 

In principle the invention emanates from the 
rolling mill, in so far that the moulding substance in 


rectio! 
an equal velocity. On the periphery of one ofthe 
dines i engraved or sunk mould of the article 


12'7. Hypraviic Motor, C. Burnett, Ladyston, N.B. 
, 1882.—(Not proceeded with.) 2d. 
This relates to the construction of a motor operated 
by means of a fall or pressure of water. 
128. Army Trencuinc Toot, A. H. Storey, Wands- 
worth.—10th January, 1882. 6d. 
This relates to a combined pick and shovel or spade, 
pivotted or turning on the end of a handle shaft. 


129. An Improvep METHOD AND APPARATUS FOR 
Rattway Trains, W. d. 
Preece, Wimbledon, and J. James, Lambeth, Surrey. 
—10th January, 1882. 6d. 

This consists in the combination of air oe age 
and reservoirs with machines and 
reservoirs are ch d Poo ome 

ing one of the train axles. 

a one air works engines, which in turn 

work the nee by which current is supplied to 

the lamps connected with them by suitable wires, and 
which latter are distributed as required through the 


181. Frxixc Bronze anp BrocapEs oN WOVEN OR 
gfield.—10th 


pasty ferm, a solution of being added 
thereto, so as to make the bronze or brocade ere to 
the fabric. The fabric 
and in contact therewi' 


with bronze or brocade. 

182. ManuracturRE OF MANURE FROM THE WASTE 
FROM DisTILLERIES, EF. Edwards, London.—l0th 
January, 1882.—(A communication from Messrs. 
Gaillet and Huet, Lille.—(Not proceeded with.) 2d. 

This relates to novel chemical processes for the 
purification of the liquid product. 

183. &c., FoR Makino BessEMER STEEL, 
J. H. Johnson, London.—10th January, 1882.—(A 
communation from W. M. Henderson, Steelton, 
Dauphin County, U.S.) 6d. 

In the drawing A is the converter, which may be 
constructed in substantially the same manner as 
ordinary converters, but its. trunnions A instead of 
turning in fixed bearings are provided with flan 
wheels B, adapted to a track consisting of the ers 

C, which are supported on columns in the usual man- 

ner. The object of this arrangement is to permit the 

converter, when it has to be relined or otherwise 


(i133) 


repaired, to be wheeled away on the track and on to 
any siding or turn-out communicating therewith, so 
as to make way for a converter which has been pre- 
pared for immediate use, and which can be at once 
wheeled to the working position previously occupied 
by the temporarily discarded converter. 

184. TREATMENT oF ANIMAL REFUSE FOR THE MANU- 
FACTURE OF ANIMAL J. H. Johnson, 
London.—10th January, 1882.—(A communication 
from A. J. Huet, Paris.) 4d. 

This consists in first preserving the crude materials 
from decomposition by submitting them to the action 
of chloride of aluminium, and afterwards 


the fat or tallow and elatine by the employment of 
heat in conjunction with pressure, 


185. Manvracrure oF F. Holmes, 
New Cross.—l0th January, 1882. 

This relates to forming composition firelighters with 
a conical or tapered hole therein. 

137. Tie ae J. W. Glover, Warwick,—l0th Janu- 
ary, 1882. 

This” relates ng ‘the method of hinging the movable 
bodies of tip wagons or carts, and to means for throw- 
ing them into any desired’ position, and also to a 
removable sliding cover for preventing the dust and 
other refuse from jolting over the sides and end of the 
tip cart or wagon. 

138. Ram, &c., ror anp TRAMWays, 
Bean, Croydon, and B. Thompson, oF ere 
January, 1882.—(Not proceeded with.) 4d. 

a object is an improved and special section of 
ingle rail with four treads and two grooves at an 
le with the tread surfaces, which rail can be turned 

on for end, and the under surface be brought upper- 

most when desired. 

140. Preventixc THE HEATING oF RaILway 
CARRIAGE AxLe-Boxes, &c., 4. M. Clark, London. 
—10th January, 1882.—(A communication H. 
Bouchard, Saint Elmo, U.S.)-{Not proceeded with. 


This: consists partly in forcing a current of cold air 
into each axle box ed means of a rotary gear. 
141. Bicycues, C. W. Francis, London.—11th January, 
1882.—(Not proceeded with.) 2d. 
— relates to improvements in the steering appara- 


142. ManuracrurE or anp STEEL Wire, &., 
G. and Woods, Warrington.—llth January, 
1882. —(Not proceeded with.) 2d. 

The object is to produce galvanised or metal-coated 
iron and steel wire of superior finish. 

145. Fasteners, A. C. Henderson, London. 
—llth January, 1882.—(A communication from 
peri ro Roy and J. Beuste, Paris.—(Not proceeded 
wi 

The fastener comprises two parts, one being a 
metal piece serving as hook for the second part to 
catch in. 

146. LirnocrapHic anp LerrerRPREss PRINTING 
G. Newsum, Leeds.—1lth January, 1882. 


me refers, First, to the inking or forme rollers used 
in lithographic and letterpress printing machines ; 
Secondly, to » | to the arrangement of damping rollers on 


148. APPARATUS FOR INCREASING THE ILLUMINATING 
Power or Gas, J. H. Weston, Shepherd's Bush.— 
11th January, 1882.—(Not proceeded with.) 2d. 

This relates to apparatus which can be adapted to 
any ordinary gasalier, wall bracket, or other gas fitting 
for the purpose of curburetting the ~s on its passage 

to the burner, and thereby increasing its illuminating 
power. 

150. Apparatus ror ExtincuisHine Fire, &., W. 
Dennis, Brixton.—llth January, 1882.—(Not pro- 
ceeded with.) 2d. 

The invention relates to improvements in the 

— ement and construction of a paratus for ex- 

fire of the character di bed in specifica- 

tos of letters patent, dated 25th January, 1873, 


No. 301, in which portable pneumatic apparatus was 
described. for ig @ jet of water under pres- 
sure. 


152. Apparatus FoR DyErNc on WAsHING HANKS OF 

E. Boden, Manchester.—llth January, 
This relates to improvements in that class of dyeing 

and Arne pee | apparatus consisting of a vat or cistern 

provided with a double series of revolving rollers over 

which the hanks are placed. 

158. SHurries ror Looms, J. R. Richards, 
January, 1882.—(Not ‘proceeded with.) ) 


of the shutile. xia 
154. Apparatus ror LUBRICATING THE SPINDLES OF 

MAcHINES FOR ARING, SPINNING, DOUBLING, 
Twistine Corton, &c., @. Bodden, Oldham.— 
1lth January, 1882.—(Not proceeded. with, ) 2d. 

The object is to cause the circulation of the oil to 
take place in whichever direction the spindles are 
driven by the employment of two scrolls or spirals, 
one right-handed and the other left-handed. 

155. Burtons, &. P. Wilding, London.—1lth January, 

1882.—(A communication yt R. Behrendt, Magde- 
burg.)—(Not proceeded with.) 2d. 

This relates to means of affording a more secure 
attachment for, and to obviate certain disadvantages 
in, buttons as at present used, 

156. Treatment or CERTAIN MINERAL PHOSPHATES TO 
OBTAIN USEFUL PRopUCTS THEREFROM, D. Perry, 
Glasgow.—llth January, 1882. 4d. 

This relates to the treatment of mineral phosphates 
containing either iron or alumina, or both, in order to 
obtain the ——, acid and the alumina therein 

of ial value, viz., an 
alkaline or conti, phosphatic and alumina hydrate, or 
any of its compounds. 

159. Macuinery ror Maxine Boxes or CARDBOARD, 

» 8. Wood, Cleckheaton.—12th January, 1882. = 

This Telates to a method of securing and stren; 
ing the angles or sides of boxes made of board 
and other suitable material by wire staples, which are 

ugh the sides of mate: of the box, 
bent to the angle required, and clenched on the other 

160. Fasrenincs ror Stay J. EB. Salisbury, 
—— —12th January, 1882. 

tes to the ‘and use of stay 

PM Beg or clasps provided with covers or shields, 

and made out of one pot craat piece of metal. 

161. ror SPINNING, TwIsTING, AND Dovs- 
LinG Corton, J. Roussel, fils, Roubaix, France.— 
12th January, 1882.—(Not proceeded with.) 2d. 

relates to improvements in the arrangement of 
the spindles. 

162. SypHon Traps For Drains, A. T. Angell, Fulham- 
road.—12th January, 1882.—(Not proceeded with.) 


This relates toa means for the effectual cleansing 
and flushing of the traps. 
168. H. J. Haddan, Kensington.—12th Janu- 
ary, 1882.—(A communication from H. Wirths und 
Sohn, , Germany.)—(Not proceeded with.) 


This relates to the means of attaching skates to the 
boots of skaters, and has for its object to fasten the 
skate by simply treading upon it with the foot with- 
out previously adjusting the mechanism according to 
the size of the boot. 

164. Sautrie Boxes ror Power Looms, 7. W. Pim 
and T. Sands, Harolds Cross, Dublin.—12th Janu- 
ary, 1882. —(Not proceeded with.) 2d. 

relates to improvements in shuttle boxes and 
knocking-off motion of power looms. 

167. AND CoLouriInG FELT, Jute, J. 


used for 
dyeing and colouring felt, ene or other textile or 
Bela fabrics, in which the material to be treated is 
eld firmly between hollow dies or blocks upon which 
he pattern is formed, and through which suitable 
Higuit dye or colour is forced so as to penetrate the 
material, the dye or colour being then withdrawn and 
the hollow blocks separated, so that the material can 
be drawn forward for a sufficient distance, when the 
blocks are again brought together and the process 
repeated, and so on as often as may be necessary. 
168. Lusricant ror Rartway Axtes, &c., 7. G. 
Alcock, Manchester, and J. Johnson, Stretford.— 
12th January, 1882. 2d. 
This consists of tallow, water, and soda, heated 
together. 


| 
i { Small particles of chalk, salt, &c., are covered wit 
|| 
i 
6d. 
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he requisite condition is distributed at the point o 
prain 
| January, 1882. - (Not proceeded with.) 2d. 
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172. APPaARATUs FoR MIXING THE MATERIALS USED IN 
TRE Makino or Concrete, J. Jackson, Kensington. 
January, 1882. 6d. wided with sloph 
is relates to an apparatus pro’ oping 
or inclined shelves on each side, upon which the mate- 
rials fall when thrown into the hopper. 


178. Propvucrnc (AvToMATICALLY) SIGNALS AND 
Acarvu™ Sounps in Houses AND OTHER 
Buripincs uy CasE oF Fire, &c., C. B. Crisp, 
London.—12th January, 1882. 6d. 

The object is to produce signals and sound alarums 
in dwelling houses and other buildings by the destruc- 
tion, the severance, or the releasing of a cord of a sen- 
sitive character, so that an upper vessel may fall 
within a lower one and force the contained air through 
a whistle, and at the same time to uncover and turn 
on a gas or other flame, this being in proximity with 
# bull's eye or lens fitted ina prominent part of the 
wall within view of persons who may be passing or 
brought there through the noise of the alarum bell, 
the catch or hammer of which is also set free by the 
descent of the upper vessel, which is of sufficient 
weight, or muy be weighted according to the degree 
of desired descent of it. 

174. ImpLements For Po.isHine Rops, &c., A. Watt, 
Oid Chariton, Kent.—12th January, 1882.—{ Not pro- 
ceeded with.) 2d. 

This consists of a pair of jaws formed with recesses 
corresponding in size to the rods to be polished and 
faced with felt or leather. The jaws are forced 
towards each other by a spring. 

175. Hoistmse Macuings, 7. King, Birmingham.—12th 
January, 1882.—{ Not proceeded with.) 2d. 

In a strong frame, by which the machine is sup- 
ported by a hook, a vertical axis carrying a drum is 
mounted and driven by worm and worm wheel. On 
one end of the horizontal shaft of the worm a sprocket 
wheel is fixed, and over it passes the endless rope to 
work the machine. The weight to be raised is sus- 
pended to a cord or chain coiled several times round 
the drum. 

176. Bepsreaps ror Miuirary Use, &c., A. M. Clark, 
London.—12th January, 1882.—(A communication 
~ A. H. L. Oudry, Paris.)\—(Not p:oceeded with.) 

The object is to combine strength and economy 
with hygienic conditions, and the bedstead is specially 
constructed to prevent harbouring vermin. The 
bottom is of wire-work, and is stretched in an iron 
frame pivotted at one end on its legs, so that it can 
be raised to a vertical position in the day time. 

177. Maxvracrore oF STEEL FROM THE RESIDUUM OF 
Pyrite Roastinc Furnaces, &., W. T. Whiteman, 
London.—1l2th January, 1882.—(A communication 
C. Martin, Belgium.)—(Not proceeded with.) 


The residuum after being roasted in presence of 
oxidising or desulphuring agents is reduced to 
powder and placed on perforated iron sheets and 
then washed in a vessel, after which it is mixed with 
unctuous clay and lime, added to form a very fusible 
flux. The mixture is moistened with water and 
pressed into blocks, which are subjected to the 
elevated temperature of a calcining and reducing 
furnace. The blocks while red hot are plunged into a 
bath of melted scoria or slag produced in the calcining 
furnace. 

179. Patrens oR ATTACHMENTS TO Boots AND SHOES, 
C. Mayer, Cologne.—12th January, 1882.—(Not pro- 
ceeded with.) 2d. 

A plate of thin steel is jointed in the middle so as to 
allow it to bend when walking, and its underside is 
fitted with leather strips to give a firm hold and 
prevent noise. To the heel a curved plate is connected 
by links, the ends of which are formed with loops 
secured by straps. A leather cap fits over the toe of 
the boot. 

180. Gas Bursers anp Recuiators, F. Siemens, 
Dresden.—12th January, 1882. 6d. 

This relates to a construction of gas burners, so as 
to obtain very complete combustion and great 
brilliancy of light, and of regulators for governing 
the flow of gas to such burners, these regulators being 


applicable also to burners of other kinds. 
181. Vevocirepes, G. Moss, London.—13th January, 
1882. 2d. 


This consists in an improved method of steering by 
canting the wheels of velocipedes having a wheel on 
each side of the driver, either opposite to one another 
in a parallel line or one wheel in advance of the other. 
The invention further relates to constructing wheels 

er than really required, and attaching to the tire 
by means of springs a second tire of the required 
diameter. 
183. Burrons, W. Willeringhaus, London. — 13th 
January, 1882. 6d. 

This relates to buttons with shanks, and consists 

to 


198. Appliance TO HoRSESHOES TO PREVENT SLIPPING, 
J. Worthington, January, 1882. 
ot proceeded wi 

Awan cross bar is notched at the ends so as to fit 
into the recess of the shoe, and its projecting ends lie 
against the under side of the front arch of the shoe. 
One end of the bar has a pin which enters a hole 
bored through the shoe, and the other end has a 
similar sliding pin forced outwards by a spring, so as 
to enter a hole in the other side of the shoe. Pro- 

jecting studs are formed on the cross bar. 


196. Manvracrure or Wine From Beetroor, G. 


powerful pressure to extract the juice, which is then 
placed in wooden vessels provided with steam coils, 
and in which it is caused to ferment. Sprouting 
barley or other suitable substance is then added to 
finish the fermentation, when the liquid is strained 
through tannin or crushed oak. 

199. Sroves, Lamps, &c., J. F. Hoyne, London and G. 
B. Lowedee, Birmingham.—l4th January, 1882.— 
(Not proceeded with.) 2d. 

The object is to increase the supply of air to stoves 
or lamps, and as applied to closed stoves it consists in 
forming grooves in the inside of the case, and in them 
are placed two or more plates so as to form 


relates to the valve mechanism and to an improved 
construction of steam p. The pumps are mounted 
on one end of the condenser and driven direct by the 
engines mounted on the other end thereof 

411. Sewerace C. Pieper, Berlin.—27th Jan- 


the effectual separation of solid 


sewers ; and consists in — the water to pass o! 
from the upper part of a v , perforated at top to 
form a strainer. When the latter is obstructed a por- 
tion of the water passes automati through ap 
aperture at the lower of the vessel, to which a 
syphon, containing a valve, is attached. 

414. Carriaces FoR ADVERTISING PURPOSES, 4. 

Cracknell, Peckham.—27th January, 1882. 4d. 

This consists in forming an ornamental car with 
grooves to receive sheets bearing advertisements. For 
—_ advertising the sheets are made transparent and 
lighted from within. 

415. Vevocirepes, &c., W. Hillman, Coventry.—27th 
January, 1882. 6d. 

This consists, First, in an arrangement of double 
driving gear for tricycles consisting of the combina- 
tion of crown pinions on the hubs, clutches carrying 
studs with bell cranks disconnecting either wheel as 
the steering rod is moved to turn the machine to 
either es for disconnecting both wheels for 


inside the stove, such passages corresponding with 
apertures at the base of the stove. The top has also 
apertures corresponding with the p ges, and placed 
so that air can sede the passages through the 
apertures at the and impinge on the fuel. 


202. Treatine SoLuTions Contarnrna CoMPOUNDS OF 
A. McDougall, Penrith.—lith January, 
1882. . 

This consists in the production of iacal com- 
pounds from ammoniacal solutions, urine, or other 
analogous bye products, excretions, or liquids, by 
treatment with a mixture of sawdust, bark, peat or 
other similar organic matter in a divided state with 
calcium, or magnesium sulphate or chloride. 


204. Construction aND WorKING OF DISTILLING AND 
Apparatus, &c., G. BE. Vaughan, 
London.—l4th January, 1882.—(A communication 
F. Liirmann, Germony.)—(Complete.) 18. 10d. 

This relates to improvements in the general con- 
struction of the apparatus. 


205. Repvcinc Rock Orgs, &c., J. C. Mewburn, 
London.—l4th January, 1882.—(4 communication 
from J. Tayler, New York.)—(Not proceeded with.) 
4d. 


Between the two side plates of an iron frame two 
jaws of cast iron are suspended by rods, and provided 
with co ted face plates. The jaws are operated by 
pitman rods from a crank shaft, and exert acombined 
pressure and grinding or rubbing «ction on the sub- 
stance to be reduced. 


206. Wire Net, F. Wirth, Frankfort-on-the-Main.— 
14th January, 1882.(4 communication C. 
Pickhardt, Hagen, Germany.) 6d. 

This consists, First, in forming a protection for the 
edges of wire net by bending the ends of the cross 
bars and spirals of which it is composed ; Secondly, 
the manufacture of wire net with wires of semicircular, 
rectangular, triangular, or other transverse section : 
Thirdly, joining the free ends of wire net by means of 
one or more wire spirals ; and Fourthly, the manufac- 
ture of wire net by interlacing round spirals of wire. 
207. PERAMBULATORS AND Batu Cuarrs, J. H. Miles, 

Birmingham.—14th January, 1882. 8d. 

This consists, First, in the method of connecting the 
seat of the perambulator or Bath chair with the body, 
whereby the seat can be turned into any desired - 
tion with respect to the body; Secondly, to the con- 
struction and arrangement of parts for changing the 
position of the body with respect to the wheels accord- 
ing as the perambulator or Bath chair is propelled 
from the front or from the back. 

209. Giazinc GREENHOUSES, CONSERVATORIES, &c., 
T. R. Shelley, Smethwick.—lith January, 1882. 10d. 

This consists partly in improvements for 
the sheets or squares of glass from sliding downwards 
and from rising vertically when they emer sf that is 
to say, by means of loose stops constructed and used 
in conjunction with slots and other appliances. 

211. Frre-proor Paint, C. J. Mountford, Birmingham. 
—16th January, 1882 2d. 

This consists essentially in using ground asbestos, 
silicate of soda, or potash, and water well mixed, as the 
ingredients of the fire-proof paint. 

2138. Breecu-Loapinc Fire-arms, H. A. A. Thorn. - 
16th January, 1882. 

This relates to improvements on patent No. 1242, 
A.D. 1881, the object being to dimininish the draw or 
draft on the trigger in cocking and releasing the 


in forming the part of the shank to be 

the head with an eye fitting a slot in the head, and 

through which a pin is passed, such pin being inserted 
in a transverse hole in the head. 

184. Gas Burners, &c., 7. A. Richardson, London.— 
13th January, 1882.—(A communication from J. H. 
Smith, Buffalo, U.8.)—( Not proceeded with.) 2d. 

The object is to heat the gas by the flame of the 

burner before it is d, and it ists in divid- 

ing the lower part of the burner into two chambers by 

a horizontal partition, and leading the gas from the 

lower one through a tube passing over the gas flame, 

and then discharging it into the upper chamber, from 
whence it escapes through the orifices of the burner, 
and is consumed. 


186. Manvracrure or Coke, &c., H. J. Haddan, Ken- 
sington.—19th January, 1882.—(A communication 
from G. Sebel, France.) 6d. 

The invention is based on the fact that hydrocarbon 
gases produced by the distillation of coal, and passing 
at a high temperature through a mass of coal being 
converted into, coke, yield a portion of their carbon to 
the spongy material through which they are passing, 
the quantity of carbon given increasing with the 
thickness of the coal stratum through which the gases 
are filtered, and it consists in the construction of a 
furnace to carry out this principle. 


187. APPARATUS FoR ADMIXTURE OF LIQUIDS OF 
Dirrerent Densities, E. J. Whitlock and S&. 
Smale, London.—13th January, 1882.—(Not pro- 
ceeded with.) 

This relates principally to means for rousing and 
blending the lighter and the heavier worts while 
running into the fermenting back in the process of 
brewing, and consists in the use of two pipes, one 
within the other, and attached to the wort mains. 
The inner pipe has an air channel, and the outer pipe 
can be raised or lowered. To the bottom of the pipe a 
rouser is secured, and consists of a shell with Hollow 
blades, through which the wort passes, causing it to 
revolve rapidly. 


188. Warmtnc anp VENTILATING Apparatus, J. 
Parrott, Sarrey.—13th January, 1882.—{Not pro- 
ceeded with.) 2d. 

An open fireplace is provided with a chamber 
beneath the grate closed on all sides but the top, and 
communicating with a box at the side, a valve being 

rovided to late such communication. The side 

x is fed with air from outside the building or from 
a ventilator in the —_s of the room. The sides and 
back of grate are of fire-brick, and the upper part of 
the back projects backwards into the chimney. A 
slide is used in place of the usual damper. 

192. Ocnee Pioments, J. M. Cameron, London.—13th 
January, 1882. 2d. 

This relates to the manufacture of ochre pigments 
by combining ochre with any one or more of the 
following substances, viz., the carbonates or bi-car- 
bonates of the alkalies, soda ash, the oxalates of the 
all , oxalic or carbonic acid, and the yellow salts 
of chromic acid. 


, and it consists in the employment of a split 
or double trigger, to which a lever is adapted, and 
so connected to the trigger plate or trigger guard that 
the act of gripping the gun will operate the lock action 
and withdraw the hammer bolt to its fullest extent, 
ready to be released by pulling the second trigger. 

Horse Beos, B. W. Holt, London.—16th January, 

1882.—{Not proceeded with.) 2d. 

Two sheets of canvas are connected by stitching, so 
as to form a number of tubes, which are filled with 
sawdust and then sewn up, the cover being then 
coated with a waterproofing composition. 

220. Artirictat Ivory, F. W. Cottrell, Gray's-inn- 
road.—l6th January, 1882, 4d. 

Fibre is immersed in a solution of nitrous acid in 
sulphuric acid, and then slightly pressed and allowed 
to stand for from twenty minutes to an hour. The 
fibre is then washed to remove the greater part of the 
acid, some of which, however, must be allowed to 
remain, and the fibre is im d in a solution of 
sulphide of barium containing about 25 per cent. of 
the salt, which neutralises the remaining acid and 
renders the fibre non-éxplusive. To the mixture of 
sulphide of barium and fibre, saturated solutions of 
alum, carbonate of soda, and silicate of soda are 
added. e excess of water is removed and the 
— ae after which it can be treated with a 
solvent. 


242. Loapinc anp UnLoapine Surps’ Carcoes, A. M. 

k, London.—17th January, 1882.—(A communi- 

cation from C. B. Messrole, New Rochelle, New 
York.) 6d. 

This consists, First, in the combination in freight 
elevators of jointed sections, endless chains, tables, 
and sprocket wheels; Secondly, in forming the 
sections of rails, united by joint plates and rods, and 
combined for operating with the endless chain carry- 
ing the tables; and Thirdly, providing the endless 
chain with eyes and connecting them by rods and 
V-shaped bars held by braces forming, in combination 
with the jointed sections, a supporting frame. 

269. Permutation Locks, &€., J. R. Nottingham, 
Washington, U.S —19th January, 1882.(A com- 
munication from G. M. Hathaway, Jersey City, U.S.) 


6d. 
The objects are, First, to produce a tically safe 
permutation lock ; S dly, to lock the combination 
by a novel auxiliary lock. 


277. Steam Pumprnc Encixes, &., W. D. Hooker, 
St. Louis, U.S.—19th January, 1882. 1s. 4d. 

This relates to improvements in steam ‘pumping 
engines ; also to imp its in P gi 

and their connection and combination with a con- 
denser of novel construction, producing a pumping 
engine of increased working capacity. e condenser 
forms the bed-plate, and direct connection of the 
engine exhaust with the condensing space and of the 
— with the water-way of the condeneer is pro- 
vided, so that the water raised is drawn through the 
condenser, and produces a vacuum in the water-way 
to counteract that formed by condensation in the 
steam space of the condenser. The invention further 


g hills ; dly, an improved carrier for 
the crank shaft, consisting of a globular or spherical 
surfaced sleeve held between adjustable screws ; 
Thirdly, in an improved form of driving chain ; and 
Fourthly, in an ar t in “sociable” tricycles 
to enable the “ off” rider to steer. 


1848. CrysTaLLisep ANHYDROUS Grape SucaR, W. 
R. Lake, London.—18th April, 1882.—(A communi- 
cation from A. Behr, New Jersey.)—(Complete.) 4d. 

This consists in forming a highly concentrated 
watery solution of grape sugar, and in d iting the 
same in a suitable receptacle, either with or without 
admixture with a minute proportion of finely-divided 
crystallised anbydrous grape sugar previously pre- 
pared, and in intaining the trated soluti 
at a temperature of about 90 deg. Fah. until complete 
crystallisation has taken place, and in then disinte- 
grating the crystallised mass and depositing it in 
bulk in the basket of a centrifugal machine and 
draining it in the usual manner. 


1982. Se.r-LEveLLine Suips’ Bertus, A. A. Young, 
Boston, U.S.—22nd April, 1882.—(Complete.) 6d. 

This consists in supporting the main oscillating 

beam upon a crossh in such manner as to 
longitudinally adjustable ~ ¥ the latter, and in sup- 
ams the said crosshead in turn adjustably upon 
ts supports, the object of this being to enable the 
point of suspension or centre of oscillation of the berth 
to be varied to equipoise the berth to the person for 
the time occupying it, and to reduce the friction 
between beam and its point of oscillation to the 
lowest possible point. 

2223. Car Covrtines, H. J. Haddan, Kensington.— 
llth May, 1882.—(A communication from R. M. 
Brooks, Georgia, U.S.)—(Complete.) 6d. 

The coupling pin of one draw head is elevated and 
held as indicated in the draw head in the lower figure 
and the link is arranged as indicated in the upper 
figure at the left of the drawing. When the cars come 


together the link secured in the draw head enters the 
opposite draw head and forces the pawl or dog back so 
as to drop the coupling pin through the link. 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gasette. 


261,14'7. Comsrsep Garpen Hog anp SEED PLANTER, 
Jas. R. Gilbert, Leesburg, Ga.—Filed December 81st, 


881. 
Claim.—The combination, with the frame C, havin; 
flanged rotary hopper or seeding cylinder H, an 


pivotted beam A, of the rods or brackets O, pivotted 

upon the same bolt as A, extending rearward 

under the hopper, and carrying the covering blade P, 

substantially as set forth. 

261,274. Journa Box, Frederick H. Sweet, Williams- 
porl, Pa., assignor to Rowley and Hermance, same 
place.—Filed June 5th, 1882. 

Claim.—(1) The combination. substantially as set 
forth, of a fixed box or gy Bg a central 

recess for the reception of a shaft journal and a 


segmental guide formed upon its top on each side of 
said recess, and two adjustable cap sections, each 
fitting upon one of the guides and adapted to bear at 
its inner end conteet the journal. (2) The combina- 
tion, substantially as set forth, of a fixed box having 


a curved guide on each side of a central shaft recess, 

two cap sections fitting on said guides, and adjusting 

screws bearin; inst the ends of the cap sections, 

(3) The combination, substantially as set forth, of a 

box having curved guides on its top, two cap sections 

fitting on said guides, and a lip or dust-guard. (4) A 

journal bearing having an internal oil reservoir, 

covered at top by curved guides extending from a 

central shaft recess to the sides of the box, substan- 

tially as set forth. 

261,288. Covetinc ror CoMMUTATORS AND ARMA- 
TURE Wires, James J. Wood, Brooklyn, N.Y.— 
Filed October 26th, 1881. 

Brief.--The coupling consists of two parts, one of 


which is attached to the commutator segment, 
between which the terminals of the armature coils 
are clamped. 
261,508. Automatic Incanpescent Evecrric Lamp, 
William L. Voelker, Merton, Pa., assignor to John 
H. Irwin, trustee, same place,—Filed January 23rd, 
2. 


1882. 

Brief.—The interruption of the current by the 
breaking of a carbon automatically shifts the carbon 
carrier, so as to bring another carbon into circuit. 
Ciaim.—(1) In an t tic incand t electric 
lamp held firmly in position, the combination of 
numerous carbon filaments pivotted between supports 
within the vacuous chamber, one of such supports 
being provided with an armature and arranged and 
adapted to be revolved by an electro-magnet on the 
outside of said vacuous chamber, substantially as 
described. (2) In an aut tie i d t electric 
lamp held firmly in position, the combination of 

carbon fil ts pivotted between supports 
within the vacuous chamber, one of such supports 
having an armature and electrical connections 
between said carbon filaments, and the electro- 


[esi sos 


magnets B and B!, and between said electro-magnets, 
a described. (3) In combination with 
an automatic electric lamp held firmly in position, 
and having numerous carbon filaments, adapted and 
arranged to rotate within the vacuous chamber 
between = one of which is provided with an 
armature, the electro-magnets B and BI, of unequal 
strength, and electrical connections between said 
electro-magnets and the carbon filaments, substan- 
tially as and for the purpose described. (4) In an 

t tic i d t electric lamp of the character 
herein specified, electro-magnets B and B!, lam 
bulb A*, support H, bearing arm H!, incandescent 
filaments of carbon J, rod F, disc I, pieces I!, screws 
I?, and armature L, actuating pawl L!, the whole com- 
bined and arran to operate substantially as shwno 
and described. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


In our last impression we brought down our report of the 
meeting of the Institution of Mechanical Engineers at Leeds 
to Wednesday night, omitting, however, for lack of space, an 
abstract of Mr. Davey’s paper, and the discussion on Mr. 
Cochrane’s paper, concerning this last not much need be 
said, inasmuch as it was confined almost entirely to a 
vigorous attack on Mr. Cochrane’s statements by Mr. I. L. 
Bell, and a reply by Mr. Cochrane. 

Mr. Cochrane supplemented his paper with some explana- 
tions. High furnaces acted well, he explained, because they 
kept all their contents in the heat line, the loss at the sides 
being small, because they were comparatively narrow. At 
his works drawing back the tuyeres 6in. had effected a saving 
of £3000 a year in fuel. With 18°34 cwt. of coke per ton 
of iron, they had made 2508 tons of iron in a month in 
one furnace, and in another 2414 tons, 

The discussion was opened by Mr. I. L. Bell, who con- 
tended that Mr. Cochrane’s figures were, on the whole, 
inaccurate, and if the arrangements had not been bad to 
begin with, no such saving would have been effected, as 
thus stated, by drawing back the tuyere. An ayer es 
16in, was unheard of, at least in Cleveland. He held that 
Mr. Cochrane was getting less work out of his fuel per 
unit than was got at the Clarence Ironworks, the ratio of 
efficiency being for Cochrane 79,829. and for Bell 80,907. 
He held that it was, in theory, possible to make a ton of 
iron with 17 cwt. of coke, but the blast must be heated 
to 2500 deg., which could not be done in practice. At the 
Clarence Works they got thirty tons of iron _ week per 
1000 cubic feet capacity of furnace, while Mr, Cochrane 
got but fifteen tons, As to the great yield of American 
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furnaces, he could only re 4 it was got at the cost of the 
furnace, which was ruined. In the case of the well-known 
Isabella and Lucy furnaces, they only lasted two years. 
Mr. Windsor Richards supported the view taken by Mr. Bell, 
and insisted on height as conducive to economy. The discus- 
sion was adjourned until Wednesday morning, when Mr. 
Cochrane replied at some “— and very effectively, to Mr. 
Bell’s strictures. He concluded by saying that he had 
er o- increased temperature and capacity of furnace 

paid. 
woe discussion on Mr. on 

nesday morning, a paper was y Mr. Henry 
Davey, of Leeds, 

On Miyine Macuiyery, 

The object of this paper was to notice improvements 
which have been e in machinery for mining pur- 
poses, and to discuss the salient requirements of minin 
machinery generally, with a view to discover the 
best direction for the further development of invention. 
The subject was divided by the author under the followin 
heads :—(1) Shaft sinking; (2) pumping; (3) winding; (4 
underground pumping; (5) underground hauling; (6) 
ventilation ; (7) economical application of power to minin 
operations generally. As practical of the 
ferent ines used for boring with a -falling tool, 
the author reproduced from M. Sarran’s paper several 
suurevings. It is unnecessary to allude to them here 
further than to give their general characteristics.* They 
showed, in side and end elevation, the simplest form of 
boring tackle. It consists of a simple lever worked by 
hand. Triangular sheer-legs are erected over the bore- 
hole, and provided with a windlass for the purpose of 
drawing the roes ; also the same kind of machine, worked 
by means of a direct-acting steam cylinder instead of by 
hand. In side and end elevation, a boring tackle provided 
with a steam winch for raising and lowering the rods and 
tools ; this is the most modern and best form of machine 


* S00 Minutes of Proceedings” Inst. C.E., vol. Ixvil., pp. 499-502, 


and of the winch itself. The diamond drill was then 
referred to, The author stated that he has found it very | 
difficult to ascertain the cost of boring in England. He 
has, however, obtained the following data as to the cost of 
trial bore-holes for ironstone in the Barrow district with 
steam winch and free-falling tool :— 


Cost of Trial Bore-holes for Iron Ore. 


Yards, | Inches. £8. | Weeks. 
126 6 to 2 710} | 4910 0 15 
97 59 8 0 18 
50 | 9 103 2415 0 74 
95 2914 0 9g 
764 ” ” | 6 0} H 330 | 
88 » | 8 3 36 6 0 
48 2% 8 0 


Pumping was then referred to, and the merits of vari- 
ous kinds of = There are several methods of dealing 
with pumps during sinking operations :—First, to fix the 
rising main or pump trees as the work proceeds, and add 
fo above the working barrel as the shaft is deepened. 

is 


plan involves a telescopic or flexible suction pipe, or a 
telescopic pipe above the working barrel. With twin 
pumps this is a good plan, because one pump can be kept 
going whilst pipes are added, or whilst a bucket is changed 
in the other. Secondly, to sling the pumps by ground 
rng wire ropes and add _- at the top of the lift. 

irdly, to. use a pilot bucket pump, and fix plungers 


every a“ or forty-five fathoms, as is done in the Cornish 
mines. Fourthly, to use a pilot bucket pump worked by 


engine is working at its normal speed the conical plug is 
screwed up until the resistance thereby opposed to the 
subsidiary piston causes the trip end of the lever to partake 
of aslight reciprocation, and to be just on the point of 
tripping the valve. When working under this condition, 
| should the engine happen from any cause to make a 


| quicker movement, the resistance in the water cylinder 


| would be increased, the valve would be instantly ipped, 


| and thereby the admission would be cut off from the low- 


| = cylinder, and the steam cushioned in front of the 
| high-pressure piston. Winding was then dealt with, and 
a very excellent expansive gear which had come under the 
author’s notice in Germany was explained and illustrated. 
| Thechief modern improvements and changes in direct-acting 
| winding engines are as follows :—(1) Expansive working ; 
| (2) the counterbalancing of the rope by means of a conical 
an by means of a ‘ol suspended under* 
| the cages ; (3) the short-rope system, in which the rope 
| makes rather more than half a turn round a single large 
| driving pulley, instead of a number of coils round a drum; 
| (4) the application of separate condensers. Direct wind- 
| ing is done at enormous speeds, as will be seen from the 
| following example. At the Bestwood Colliery, near 
| Nottingham, a pair of direct-acting winding engines, with 
| cylinders 36in. diameter and 6ft. stroke, are employed in 
| raising coal from a depth of 1300ft. One complete run, 
| including charging, is made in 55 seconds. The weight of 
| raised each- time is 2 tons 2 cwt. Therefore this 
| engine is capable of raising 1150 tons in 84 hours from the 
| depth of 1300ft. ‘The average speed of the cages while 
| ing is 22 miles per hour, and the maximum about 35 
miles per hour. As regarded underground pumping the 
author cited several examples. Mr. Joseph Moore, of San 
_ Francisco, who has had very large experience with pump- 
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| an independent engine, and fix plunger pumps every fort 
| or forty-five fathoms until the on on 
to fix plungers permanently at the bottom, for the whole 
— of lift. All these plans involve frequent alteration 
in the balance of the engine, causing considerable trouble 
and loss of time. The author has accordingly introduced 
into his own pumping engines a means of giving a different 
supply of steam to the two ends of the low-pressure 
cylinder, thus enabling the engine to be worked out of 
ce during sinking. The device consists simply of a 
shutter at the back of the low-pressure slide valve, Fig. 1, 
with means of adjustment outside the valve chest. By 
shifting the shutter over the forward or backward port of 
the slide valve, either one or the other may be throttled to 
suit the want of balance for the load on the engine. The 
author had devised a means by which, whenever the 
engine suddenly increases its speed during the stroke, com- 


§ | munication between the high and low-pressure cylinders is 


suddenly closed, thereby not only stopping the admission to 
the low-pressure cylinder, but also cuddosing the steam in 
front of the high-pressure piston. This retarding apparatus 
is illustrated in Fig. 2. It consists of a lever, one end of 
which is attached to a moving part of the engine, while 
the opposite end is made to actuate the trip of a double- 
beat valve closing the communication between the high 
and low-pressure cylinders. To the centre of the lever is 
attached a subsidiary piston working in a cylinder filled 
with water. The end of the lever which actuates the trip is 
held stationary by means of two springs, so arranged as to 
oppose each other. The engine in working gives the engine 
end of the lever a reciprocating motion, and thereby causes it 
to reciprocate the subsidiary piston in the water cylinder ; 
but. be this is by means of a 
conical plug ttling the passage that communicates 
between the two ends of the water cylinder. When the 
sand, 30ft. red sand mixed with clay, 150ft. red sand, 30ft. red and white 
sand, 6ft. white sand, 6ft. shale, 4ft. ore, 6ft. clay, lft. ore, 2ft. stone, 9ft. 


ore, 2ft. black shale, 3ft, stone ; total 372. 


| ing machinery in the ae of Nevada, California, where 
| the mines are probably the deepest in the world, had 
kindly sent the author the following notes of his experi- 
ence :— The type of engine first used was the hori- 
zontal geared engine, made to actuate the pumps by 
means of quadrants. As the mines became deeper the 
geared engine was replaced by the direct-acting 
engine. A few were made with fiy-wheels, but the 
jumping capacity did not come up to what was expected. 
e slightest increase of speed over six revolutions per 
minute would cause a breakdown. In the Yellow Jacket 
Mine both fly-wheels had the arms jerked out of the wheel, 
and the whole of the rims and arms fell on the top of the 
machinery. Again, the engines could not go slower than 
three revolutions per minute ; so that, when water was 
short part of the water pumped had to be allowed to run 
back to the bottom of the mine. The engine that has 
done the best work of any on the mines is a compound 
direct-acting non-rotative engine of the differential type. 
It is working 14in. pumps, with perpendicular spears to a 
depth of 1200ft., the spears then going off down an incline, 
and reaching to a depth of 3200ft. from surface. The total 
length of pump rods is over a mile. This engine has kept 
steadily at work, making as much as six double strokes per 
minute without any mishap except a spear-rod breaking 
now and then.” The difficulty of keeping spear-rods free 
from breakages, when of such enormous lengths and carried 
tosuch great depths, induced Mr. Mooretoproposea hydraulic 
system for the Savage shaft. His plans were carried out ; 
and from notes which he had kindly sent, the author had 
been able to prepare the following brief description of the 
plant. Thesystem consists of acompound differential pumping 
engines at surface, with 35in. and 70in. cylinders of 10ft. 
stroke, working four 84in. plunger pumps, which deliver 
into an air vessel, whence a supply pipe is taken down toa 
pair of hydraulic pumping engines at the bottom of the 
mine, These engines are employed in pumping up direct 
to the Sutro tunnel, against a head of 813ft., or 352 lb. per 
square inch. The exhaust water from the hydraulic 
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age is delivered to the surface. The several pressures 
and depths are as follows :—Initial steam pressure, 80 Ib. 
r square inch ; pressure in air vessels, 960 Ib. per square 
inch, or 2220ft. head of water ; depth of hydraulic pump- 
ing engines below ground, 2413ft.; depth of Sutro tunnel 
below ground, 1600ft.; height of lift from pump to Sutro 
tunnel, 813ft. The hydraulic pumping engines under- 
ground are each provided with four 6}in. power plungers 
of 10ft. stroke, and each pair of power plungers in turn 
carries a l4in. pump plunger, for forcing water up through 
the 813ft. from the bottom of the mine to the Sutro tunnel. 
It is therefore seen that the efficiency developed by the 
hydraulic pumping engines, in actual water pumped up 
through the 813ft. height, ia comparison with the power 
water consumed in them, amounts to 85 per cent.; whilst 
according to the pressure gauges the friction of the engines 
-is from 12 to 15 per cent., including the friction of the 
supply and exhaust water columns, each 2413ft. in height. 
The pumps raise from 1600 to 1700 gallons per minute. 
Brief notices of underground hauling systems and systems 
of ventilation brought the paper to a close. Hauling 
might be done on either of four systems—by the use of a 
tail rope, an endless chain, an endless rope, or compressed 
air locomotives. In 1867 a committee of the North of 
England Institute of Mining Engineers* made a careful 
investigation into the first three of these systems of hauling, 
as then in use. The following table gives a summary of 
their results :— 


Cost in pence per ton per mile. 
Average 
Tube, Tubs FEE Coals. 2 Total 
= 6 say 3 
Tail Rope Rise 1 in | | 
213 O276 O114 O186 0098 | 0°064 0°5S3 1°879 
Endless Rise 1 in 
Chain” 59 0°083 O°173 0°155 0°256 0-072 | 0-068 0572 1°379 
Endless Rise 1 in 
36 0-083 | 1°692 2-993 


Rope 0°252 0°309 0323 07196 


The discussion which followed was not long or of special 
interest. Nor did it supply much accurate information of 
any kind. After some remarks on the Silksworth engines, 
illustrated in our impression for July 15th, 1881, 
by Mr. Lawrence, Mr. Lupton stated that the whole 
quantity of mineral matter of all kinds raised in Great 
Britain in a year amounted to 180,000,000 of cubic yards, 
which would make an embankment 60ft. high and 15ft. 
wide and one thousand miles long. <As to the cost of 
boring, it might be useful to remember as an approximate 
rule that for the first ten yards the cost was 8d. per yard, 
and 3d. per yard must be added for every succeeding ten 
yards. In this country the cost of coal sinkings was 
about one-fourth of the cost in France, where as much as 


£840,000 had been spent in one search for coal without | 8! 


success. In a large colliery as much as 300 tons of air per 
hour had to be got up the upcast shaft—no small quan- 
tity. Mr. J. Head, of Middlesbrough, suggested, amid 
much applause, that ventilation should be effected by 
driving air into mines instead of exhausting it from them. 
Mr. Davey having replied on the whole discussion, 

Mr. Wicksteed’s paper “On a Single-lever Testing 
Machine” was then read. We published an abstract of this 
paper, and the drawings which illustrated it, last week. 
The discussion was adjourned until Thursday morning, the 
17th inst. Almost the whole time available for discussion 
was taken up by Mr. Daniel Adamson in attacking the 
principle on which the machine is constructed. Mr. 
Adamson is‘an able and experienced tester, but it is unfor- 
fortunately beginning to be understood that Mr. Adamson 
holds that no one knows much about testing or the construc- 
tion of testing machines but himself ; and yet it is more than 


doubtful if he had really mastered the theory of Mr. Wick- | P® 


steed’smachine. The machine is extremely quick in itsmove- 
ments ; so delicate that 25 Ib. at the end of the lever make it 
move promptly, and apparently is likely to prove extremely 
useful. Mr. Adamson’s reasoning was involved. So far as 
we comprehended him, he contended that Mr. Wick- 
steed’s machine was bad because it was not capable of 
testing extremely minute variations in strain. But even if 
this were the case, it by no means follows that the machine 
should not serve an excellent purpose. Extremely accurate 
tests are not so much required in the everyday life of the 
engineer and the ironmaster, as a ready means of ascer- 
taining, with fair precision and great rapidity, the 
characteristics of large numbers of specimen bars and 
plates. Mr. Cochrane, Mr. R. Price Williams, and Mr. J. 
Head all spoke in high terms of the machine, and from 
personal inspection of the apparatus we can endorse what 
they said. In the course of the discussion, Mr. J. Kitson 
stated that he had found that when clips were used 
instead of a through bolt to hold specimens, these last bore 
about 5 per cent. less strain, because the bolt permitted 
the strains to be more equally diffused through the bars. 
Mr. D. Greig held that not only should a testing machine 
but a chemist be employed at all works where steel was 
used. Mr. Wicksteed replied effectively to Mr. Adamson. 


A paper was then read by Mr. Wilson Hartnell, of 
Leeds, on “Governors.” This piper contains so much 
useful information on the theory of governors, to be 
obtained nowhere else, that instead of abstracting it we shall 
publish it in full. Tt will be found, no doubt, extremely 
useful for future reference by all who have to do with 
designing governors. The discussion which followed was 
of small or no importance in a scientific sense. Mr. 
Turner and others bore testimony to the efficiency of the 
Hartnell governors, and asked a few questions. The 
discussion terminated at 12.45, and the President then 
announced that it had been decided to postpone the 
reading of Mr. Hayes’ paper on the Fromentin boiler 
feeder until the next meeting of the Institution. The 
apparatus was illustrated in our impression for July 2Ist. 
He then called for votes of thanks to the local committee, the 
engineers of Leeds, &c., which were passed with cheers. 


* See their “‘ Transactions,” vol. xvii., 1867-8, p. 144. 


The meeting then adjourned to luncheon in the Town 
Hall, and during the meal a vote of thanks was proposed 
to Dr. Spark, who, for the third time, charmed his hearers 
by his performance on the magnificent organ, which is the 
pride of Leeds. Dr. Spark replied in a few well chosen 
words, and expressed the delight which it gave him to 
find how warmly his efforts had been appreciated. 

After luncheon, about 300 members of the Institution 
proceeded to the Midland Central Station, where a special 
train for Bradford had been provided by the courtesy of 
the directors of the Midland Railway. Arrived at Brad- 
ford, the visitors broke up into various parties, some 
proceeding to the Whetley Spinning Mills of Messrs. 
Daniel Illingworth and Son. The mills were not thrown 
open to the visitors, the object of attraction being the great 
Corliss engine, constructed about two years ago by Messrs. 
Hick and Hargreaves, of Bolton. This is, we believe, the 
largest single horizontal cylinder engine in the world. Full 
illustration and description of it will be found in Tue Enar- 
NEER for April 29th, 1881. The cylinder is 40in. diameter, 
with a piston stroke of 10ft., and it was making, at the time 
of our visit, forty-three revolutions per minute, correspond- 
ing to no less than 860ft. of piston per minute ; steam pres- 
sure, 60lb.; vacuum, 25in. The fiy-wheel is 35ft. in 
diameter, and weighs 50 tons. Its circumference is grooved 
and carries twenty-seven ropes, by which power is trans- 
mitted to the mill. The speed of these ropes is nearly 
4000ft. per minute, or over forty-five miles an hour. The 
fily-wheel has recently been boarded up, that is to say 
board dises have been secured at each side of the arms, 
with the result of reducing the friction diagram of the 
engine 16 per cent. by removing the resistance of the air 
from the arms. Steam is supplied by four Lancashire 
boilers fitted with Martin’s firedoors. The engine indicates 
about 1000-horse power. 

Several of the members went to the silk mill of Messrs. 
Lister and Co., but they did not succeed in obtaining 
admission, Some misunderstanding had taken place 
between Messrs Lister and the Leeds committee as to 
whether members could or could not be admitted. Under 
the circumstances we can only reproduce the description 
published in the programme of the Leeds meeting, which 
runs as follows :—“ These mills, re-erected ten years ago, 
cover an area of nearly twelve acres. Reckoning the 
several stories of the mill and warehouse, there is a total 
floor area of about sixteen acres, The principal weaving 
shed, covering nearly one and a-half acres, called the 
Beamsley shed, is devoted to pile-fabric weaving; the 
Green shed is occupied by weavers of fancy goods; in the 
Lily shed the combing and carding are carried on; in the 
Blue shed the pile fabric undergoes the finishing process ; 
and in numerous sheds of less importance are employed 
dyers, mechanics, and others. The mill adjoining these 
sheds is six stories high, besides cellaring. Each room in 
the mill measures 2200 square yards, and the whole mill 
ives an area of 13,200 square yards, or 2? acres. All 
the buildings are fire-proof, with iron window frames. 
Each fioor is of Dennett’s concrete arching, resting on iron 
beams supported by massive iron pillars. The chimney is 
250ft. high, and nearly 8000 tons of material were used in 
its construction. The combined driving © ag for the 
works is equal to 3260-horse power. ere are seven 
engines, namely: A pair of high-pressure horizontal com- 
pound condensing engines, of 1400 indicated horse-power ; 
a pair of beam engines, of 1000 indicated horse-power ; a 
horizontal high-pressure compound condensing engine, of 
400 indicated horse-power; a vertical condensing engine, 
of 300 indicated horse-power ; two pairs of high-pressure 
horizontal engines, of 60 indicated horse-power each ; and 
a vertical high-pressure engine, of 40 indicated horse-power. 
The pair of beam engines were built by the Bowling Com- 
pany over thirty years ago for working steam expansively, 
It was in these new mills that pile-fabric weaving by 
wer-loom was introduced into Bradford, having until 
within the last very few years been considered exclusivel 
a French and German industry. A vertical driving-shafé 
of 40 tons weight, running at 112 revolutions per minute 
on a foot of 13in. diameter, was tried at first with cast iron 
and wrought iron steps, which proved unsuccessful under 
such a load ; Whitworth compressed steel and phosphor- 
bronze were then substituted, and have answered perfectly.” 

A large party visited the works of Messrs. Thwaites 
Brothers, well-known makers of steam hammers and 
Root’s blowers. They had no reason to complain of their 
reception ; on the contrary, they were received with the 
utmost courtesy, and were shown everything that was to 
be seen. These works were established in 1855, and 
employ about 200 hands. They consist of a turning shop, 
fitting shop, smithy, store-rooms, and pattern shop, and 
cover a ground area of about twoacres. The turning shop, 
which is 224ft. long by 33ft. wide, is filled with machines 
of the heaviest description—lathes capable of boring out 
cylinders up to 100in. diameter; planing machines, of 
which one, a side planer, can plane to a height of 10ft.; 
powerful drilling and slotting machines, &c.; overhead, run 
powerful travelling cranes, one of which can lift 30 tons. 
The fitting shop, which is 152ft. long by 56ft. wide, is 
devoted principally to the fitting and erection of steam 
hammers. For,.this purpose a pit is sunk in it, so as to 
leave room above for the travelling crane, which is con- 
structed to lift 50 tons, and to pass over the tops of the 
steam hammers. In the pit, hammers are erected, with 
both cast and wrought iron standards, up to 10 and 12 tons 
weight. This shop is also fitted up with drilling, planing, 
and slotting machines. Around the smithy, which mea- 
sures 56ft. by 42ft., are eight blacksmiths’ fires, supplied 
with air by a No. 2 Root’s blower. In the centre stands a 
12 ewt. cast standard self-acting hammer, which is used for 
light forging and stamping motion work for steam 
hammers, &c. In this shop, for still lighter forgings, is a 
6 cwt. single-standard double-framed hammer, also titted 
with a self-acting valve motion ; a punching and shearing 
machine, Ryder’s forging machine, and a circular saw for 
cutting hot iron. The pattern shop, which is 96ft. long by 
56ft. wide, is fitted up with lathes, planing machines, circular 
and other saws, and various modern wood-working ma- 
chines. The shops are all well arranged, and there are several 


special tools; one, for example, is a double boring too 
which bores the boss hole in a weigh shaft lever at the 
same time that a set of internal tools set in the borin 
head round up the boss outside. Another is a large w 
planing machine, by which the rotating vanes, if we ma 
so call them, of the oe Root blowers are shaped up wit 
t speed and accuracy, the cutters on the plane disc 

ing ground to the proper form. The erecting shop has 
been cut out of the side of a hill, and is at one side 
excavated 50ft. below the surface. All the appliances at 
these works are ,and the establishment can turn out 
very heavy mechanism, as, for example, a 35-ton steam 
hammer, which in 1869 was converted into a 50-ton 
hammer for the Alexandrovna Works, Russia. We saw in 
course of construction the 10-ton wrought iron framed 
hammer, illustrated in Tue Encinerr for July 28th. 

After the places we have named had been visited, about 
an hour and a-half remained before the return of the 
special train to Leeds, and most of the visitors availed 
themselves of the opportunity to visit the Bradford Fine 
Art and Technical Exhibition. We have already said 
something concerning this Exhibition, and it must suffice 
to add now that its contents met with full approval. It is, 
indeed, one of the best provincial Exhibitions ever got up, 
and is full of objects of interest, alike to the lover of art 
and the engineer. The special train returned to Leeds at 
six p.m., reaching Leeds in twenty-three minutes, the dis- 
tance being fourteen miles, and the train being slowed 
down for signals twice. Mr. Johnson’s four-coupled 
express engine showed to advantage under these circum- 
stances as the train was heavy. The annual summer 
dinner of the Institution took place in the evening in the 
Town Hall, Mr. Westmacott presiding. 


On Friday an excursion was made to Hull, a special 
train being courteously provided by the North-Eastern 
Railway Company. At 10.30 the train reached Hull, and 
about 300 members of the Institution proceeded at once 
to the Hull and Barnsley Dock Works, which they had 
been invited to visit by Messrs. Lucas and Aird, the con- 
tractors. We have not space available to describe these 
works at length now, nor, indeed, was the time at the 
disposal of the visitors sufficient to enable more than a 
hasty glance to be given at what was to be seen, At 
another time we shall have more to say concerning these 
works. For the present we must content ourselves with 
the following brief summary :—The Alexandra Dock Works 
are situated to the east of Earle’s shipbuilding yard, and 
extend over a very large area of ground. The contractors, 
Messrs. Lucas and Aird, have some 2000 men employed 
here, principally in excavating and walling. Of the former 
2} million cubic yards are yet to be got out. The men are 
working night and day shifts, and with the assistance of 
the steam navvies, cranes, &c., are getting out fully 120,000 
cubic yards per month, When the works are completed 
there will be one and a-half miles of dock walling, and a 
similar extent of sea wal]. The hydraulic en i Poe is 
nowcomplete,and working hydraulic cranes and navvy. The 
dock wall on the north side of the main dock is in a forward 
state, and can be seen in course of construction ; part of 
the sea wall is also finished and faced, and two graving 
docks are in a forward state. Rails are laid over the 
whole workings, and trains of loaded and empty trucks 
are continually passing to and fro, no less than twenty 
locomotives being in constant use; and seventy other 
engines are at work for other purposes, such as driving 
steam cranes, pumping, pile driving, &c. The electric 
light is used at night. The dimensions of the dock are as 
follows :—Main dock, 2300ft. long by 1000ft.. wide, water 
area 46} acres ; graving dock, No. 1, 500ft. long, with 60ft. 
width at entrance ; No, 2, 550ft. long, with 65ft. width at 
entrance ; the main lock is 550ft. long, and 85ft. wide, with 
34ft. depth on sill at high water of spring tides and 
27ft. 10in. at nea Two-thirds of the stone required for 
the walls, locks, &c., is already on the ground worked. A 
complete engineering shop has been fitted up on the 
ground, capable of coping with any re required to the 
extensive plant employed in the works. There is also a 
otal plant for grinding lime for mortar, and for making lime. 

he steam navvys supplied by Messrs. Ruston and Proctor 
attracted much attention. A new hydraulic navvy only 
started that morning was watched with interest. The 
bucket is worked by a ram, the stroke of which is increased 
by chain pulley gear. The working pressure is 700 lb. on 
the square inch, and it has been found worth while to lay 
down a long length of piping from the accumulator house 
to work this machine, which performed its duties 
admirably. 

From the docks the visitors proceeded to Earle’s ship- 
building yard and engine works. These works have been 
carried on for upwards of thirty years ; they cover an area 
of about thirty acres, and do the whole of the work in 
connection with the construction of ships and their engines. 
The yard is situated on the banks of the Humber, here 
three miles wide, and has a good river frontage with 
plenty of water, so that the largest ships can be launched 
without hindrance. To the west of the yard is the 
Victoria Dock, and on the east the Alexandra Dock, now 
in course of construction ; there is thus water accommoda- 
tion on three sides. The works possess facilities for 
executing the most extensive repairs having 
four slips, two worked by hydraulic gear and two by 
steam. The last constructed has only been in use a few 
months, and is the largest in England, being capable of 
hauling up a ship of 3600 tons gross register, that is a 
dead weight .of 2600 tons, in an hour and _ac-half. 
The other hydraulic slip is adapted to take up ships of 
2000 tons dead weight. On the slip was the Othello, 2000 
tons dead weight, said to be the largest ship ever hauled 
up onaslip. She belongs to the Wilson line, and some 
time ago broke her stern frame in the Atlantic. She con- 
trived to get into New York, where the frame was 
repaired with two gun-metal patches costing £250 each, 
She made subsequently two Mg es to the Mediterranean. 
She was then placed in dock, a her stern frame taken 
out ; the space was then filled in with wood, and she was 
floated round to the slip and hauled up, all the cost which 
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would have been incurred for the continued use of the 
dock being thus saved. 

In the erecting shop not many engines were in progress. 
All the engines built by the firm are of the same type, 
with round cast iron pipes supporting the cylinders in 
front, the back frames being cast with the condenser. 
The workmanship is sound and strong, but not of high 
finish. One three-cylinder compound of considerable size, 
similar in general arrangement to the engines of the 
Claremont, illustrated in THe Encineer for August 4th, 
is nearly finished. The crankshaft bearings of this 
engine, instead of being of brass are of cast iron, with 
white metal runin. The castings are round, and apparently 
very inadequate means are provided for preventing them 
from revolving in the plummer blocks should they get 
hot and seize. We should not like to go to sea in charge 
of such bearings. But perhaps the theory is that if heating 
takes place the white metal will all run out, and no seizing 
can occur. The only advantage gained by the arrangement 
is the saving of a few sovereigns in the cost of brass, that 
of fitting up being unaffected, The game does not strike 
us as being worth the candle. Close by was to be seen a 
notable example of the injurious effects of steam on cast 
iron, a pair of cylinders being practically ruined by corro- 
sion in all the ports and passages, in less than three years. 
We failed to ibin any account of the history of these 
cylinders, but they told their own story pretty fully. 

A large number of omnibuses and other conveyances 
were provided by the Hull local reception committee, and 
by these the visitors were conveyed to the Town Hall, 
where an admirable luncheon had been provided. After 
luncheon the visitors broke up into two parties, one of 
which went to see the various objects of interest in the 
town, while the other went down to the docks, a steamer 
being provided to convey them to the West Docks, and to 
see the dock extension works in progress, and the engines 
of the Hull Hydraulic Power Company, concerning which 
company we are told the supply of motive power b 
hydraulic pressure, on the system inaugurated by Sir 
William G. Armstrong, was commenced in Hull in 1875 ; 
and already about one and a-quarter mile of Gin. mains 
has been laid through the streets bordering the old 
harbour, where most of the wharves and warehouses are 
situated, and hydraulic power is being supplied to a large 
number of premises for various pu An important 
extension will complete the circuit round the docks, and 
will enable new connections to be made or repairs to be 
effected without inconveniencing other consumers. The 
pressure in the mains is 700]b. per square inch. At the 
pumping station in Machell-street, are two pairs of engines, 
together of 60-horse power, each pair having cylinders 
12}in. diameter by 2ft. stroke, driving the pumps direct, 
and delivering into the accumulator 135 ons of water 
per minute at the pressure of 700 lb. per square inch. The 
accumulator is 18in. diameter, with 20ft. stroke, and 
weighted with eighty tons of slag. Over the engine room 
is a cast iron tank containing 44,000 gallons of water, 
which is pumped from the river Hull at low water by two 
duplicate 8in. Appold centrifugal pumps driven by 
Brotherhood’s three-cylinder engine, each pump being 
capable of delivering 48,000 gallons per hour to the height 
of 35ft. when running at 800 revolutions per minute. The 
Hull Dock Company has laid a main of its own along the 
Queen’s Dock, and is renting aged from the Hydraulic 
Power Company for working the cranes and other lifting 
appliances at that dock. 

At 4.30 the special train left for Leeds, which place was 
reached about 6.10, when the members separated. Thus 
terminated one of the most successful meetings ever held 
by this or any other institution; and this success was due 

most wholly to the indefatigable labours of the local 
committee and of the local secretaries, Mr. John Barber and 
Mr. J. H. Wicksteed. No less than £1400 was subscribed 
for the entertainment of the visitors ; and the manufacturers 
of Leeds left nothing undone to satisfy them. To Mr. 
Henry Davey much of the success of the conversazione was 
due. On the other side, Mr. Westmacott, as President, 
and Mr. W. R. Browne, as Secretary of the Institution, 
warmly assisted in carrying out all the arrangements. 
Under the circumstances, nothing was wanted to ensure a 
satisfactory result but fine weather, and this, on the whole, 
was not lacking. 


EXHIBITION OF LIFE-SAVING APPLIANCES.— 
ALEXANDRA PALACE. 
No. Il. 
Tue third class of exhibits, that is to say those which came 
under the third section, was composed of appliances and inven- 
tions for the prevention or extinction of fire, and for the rescuing 


of human life in the event of fire, and was composed of about | M 


thirty exhibits. Mr. Wilkins, firemaster to the city of Edin- 
burgh, showed a collection of models, including one of an 
impermeable screen for the prevention of the spread of fire in 
theatres, &c.; a working model of an old manual fire engine, 
which was presented to Professor Playfair in 1818, and a working 
model of the first modern fire engine, introduced into the 
Edinburgh Fire Engine Establishment in 1825 by the late Mr. 
James Braidwood, the then firemaster to the city of Edinburgh. 
Messrs. Chubb, always in the front rank of energetic and 
enterprising men, showed some appliances for protection from 
fire and burglars, which included a patent concrete fire-resisting 
door for use under the Building Acts; a patent electric time 
lock which contained two chronometer movements, and which 
could be set to open the lock at any desired moment ; anda collec- 
tion of their well-known safes. The Fire Brigades Association 
made a formidable display, composed of helmets, axes, hoses, and 
fire-extinguishing appliances, The Chemical Fire Engine 
Company exhibited Foster's improved patent chemical fire 
engine, which works by means of compressed air ; also Foster's 
patent hydro-carbonic attachment for chemicalising, by perfectly 
harmless chemicals, water from permanent supply mains, steam 
or manual fire engines. Mr. Sinclair showed Dicks’ now well 
known patent “ L’extincteur,” and many small and useful 
appliances for the a of preventing the spread of fire. The 
Metropolitan Fire Brigade showed a hose cart, helmets, &c., and 
Mesers. Merryweather and Son a fine steam fire engine, whilst 
Messrs. Shand and Mason, who probably make a larger number, 
were not to beseen. A large exhibit was made by the United 


Asbestos Company of various articles of Italian asbestos. 
Asbestos is a mineral, and is becoming well and deservedly 
known for its fire-resisting qualities ; a large specimen in its 
natural state, and weighing some 2 cwt., was to be found on the 
stand. It is absolutely fire-proof, and ropes have been made of 
it for use in places which are exposed to fire risks, while it is 
found to be of great value as a packing for steam glands, for 
firemen’s clothes, for drop curtains in theatres, &c. &c. A simple 
and ingenious domestic fire-escape was exhibited by Mr. Perry 
and attracted a fair share of attention. It consists generally of 
alight iron folding ladder and frame, which can be fastened 
under the window and inside the room, where it may be made 
to do duty as a table. On the alarm of fire which would cut off 
communication by the staircase, it would be only necessary to 
turn this ladder out of the window, and it would then serve not 
only as a means of escape from the room in which it was fixed, 
but also from each window on its line to the ground. Dr. Lieber- 
man showed a neat little instrument for testing the point of 
ignition of petroleum, which, in the absence of any drawing, 
it would be difficult to explain fully. The remaining exhibits of 
this class were composed of gas regulators and governors, fire- 
escapes, and imperishable materials, none of which call for any 
special mention. 

Section 4 was made up of appliances for mining, calculated to 
ensure the safety of those engaged in mines of all kinds, and 
included lamps, safety fuses, safety clips for wire rope guides, 
ventilating apparatus, &c. But as in our mines the greatest 
danger is usually to be apprehended from explosions caused by 
defective lamps, it is hardly to be wondered at that the great 
majority of the exhibits in this class was composed of safety 
lamps. Following the list, Mr. Purdy’s exhibit was the first to 
attract attention, and on his stand was a clever miners’ lamp, 
which, owing to its design, precludes the possibility of being 
tampered with, and which, by being fitted with a pneumatic 
lock, renders its being opened without the necessary apparatus a 
virtual impossibility. It is a well-known fact that in many 
mines the arrangements are of so lax a nature that men are able to 
open their lamps fer the purpose of getting pipe-lights, and that 
no amount of warning appears to be enough to frighten a callous 
miner. In most mines, however, rigid regulations as to the use 
of lights are laid down; men dare not go into the pits with 
matches in their pockets, nor with tools which could be 
employed to open their lamps, yet in spite of this lamps do get 
opened, pipes do get lighted, and gases do explode, causing 
destruction to life and property. Messrs. J. Cooke and Co. 
showed a good collection of mining lamps, including William- 
son’s patent double safety, Cooke’s patent self-extinguishing lamp, 
the Universal Clany lamp, and the Davy, Mueseler, Stephenson, 
Fireman, and other lamps. The Protector Lamp and Lighting 
Company exhibited a large show-case which contained patent 
Mueseler protector lamps, Dialling protector lamps, Davy and 
Stephenson protector lamps, Clany protector lamp, Jack pro- 
tector lamps, Stephenson, Davy, Clany, and Mueseler oil lamps, 
and also one 12-light air gas machine, and one 45-light 
air gas machine. The Colliery Guardian showed a number 
of very interesting exhibits, and afforded opportunities 
for comparing the different lamps. The Davy lamp has a gauze 
of very close mesh—784 apertures to the square inch—round 
the light, and fixed close to the oil vessel below. Owing to the 
closeness of the meshes, it is most improbable that any flame 
should come through to cause danger of the gas exploding, 
but on the other hand the light given out is of a very poor 
character, and must severely try the sight of those whose lot it 
is to work by its’wretched rays. The Stephenson lamp has a 
glass surmounted by a cap of perforated copper within the wire 
gauze. The air enters through small orifices below the gauze, 
and when highly explosive, extinguishes the light, so giving warn- 
ing of danger to the miner. In the Clany lamp the lower part 
round the light is of thick glass, and affords a better light than 
either of the others above mentioned. Gauze is retained above 
the glass, through which the air is allowed to enter. The evident 
danger of the breakage of this lamp has prevented its general 
adoption for the use of the men, but its improved lighting 
powers have rendered it a most desirable instrument for the use 
of overseers, &c. The Mueseler lamp, which is very much used in 
Belgium particularly, and abroad generally, is made with a little 
flue or funnel which descends nearly to the light, and causing a 
draught, improves the brilliancy of the light. Close to the exhibit 
of the Colliery Guardian was to be seen an ingenious safety indi- 
cator for collieries, &c. The apparatus is intended to give warning 
of any increase or decrease of atmospheric pressure or temperature 
in the pit, and by means of a regulator of a simple kind, the 
point at which the warning will be given may be altered to suit 
any circumstance. Bagot’s patent safety indicator alluded to 
above may also be adopted for use on board ships which are 
fitted with dry air or other patent refrigerators, and it will then 
give warning should the temperature at which it is desirable to 
keep the cold chambers be exceeded. The last exhibit which 
came under this class was the patent improved ventilating 
apparatus of Messrs. W. Teague and Co., of Poole, Cornwall. 

That thorough and systematic ventilation is of the first import- 
ance is generally admitted as a theory, but in practice it is to be 
feared that its value is not as fully recognised as it should be. 
It does not, for example, receive the same amount of attention 
as questions which involve the consideration of water supply or 
drainage. Of course such matters demand close and searching 
consideration, but it may be very fairly conceded that ventilation 
as a subject of inquiry should at least claim equal attention. 
essrs. Teague and Co., having gone into this subject deeply, 
made a very interesting show of their apparatus for the ventila- 
tion, not only of collieries and mines, but also for railway car- 
riages, ships, &c. The principle most generally adopted for 
ventilating collieries and other mines is that of the fan 
which causes a vacuum, and so gives motion to the gas charged 
atmosphere below, removing it through a shaft. Messrs. Teague 
supplement this principle by using not one shaft butseveral pipes of 
different dimensions, which run into each other. For example, let 
us suppose a pipe of 9in. diameter leads from the fan into a bunker, 
and continues to any desired distance, say 20ft.; at about 18ft. this 
first pipe runs into another, say 4in. larger in diameter, leaving 
an open annular space of 2in. at the junction. The air passing 
rapidly through the first pipe into the second causes a partial 
vacuum at this annular space, and a considerable quantity of 
vitiated air is taken in. These pipes may be multiplied ad injinitum, 
and a greatly improved system of ventilation be, it is claimed, 
obtained without any increase in the motive power or in the 
dimensions of the fan. A steam jet might be readily substituted 
for the fan, or compressed air might be used with very satisfac- 
tory results ; indeed, Messrs. Teague exhibited a full-sized venti- 
lator for mines where compressed air is available, and they show 
the large quantity of foul air which a small pressure of com- 
pressed air will exhaust. At a pressure of 5 lb. to the inch it 
was shown that 92 cubic feet of compressed air per minute 
exhausted 845 cubic feet of the foul atmosphere. These ventilators 
were supplied with com: air by Hathorn’s Reliance air 
compressor, and were at work during the whole time of the 
Exhibition. 


Class 5 was composed of surgical and sanitary appliances, the 
number of which was legend, and included batteries, special 
supports, nose instruments, false arms, hands, legs, &c.; ear 
trumpets, spectacles, chest protectors, artificial eyes, bandages, 
&c. In this class the Ordnance Department of the Royal 
Arsenal, Woolwich, made an interesting display, which included 
pharmacy, surgical, and ambulance wagons, hospital marquee, 
life-saving rockets, port fires, &c. Captain Norton showed his 
house and ship ventilator, which consists of a system of pipes 
connected with the apartments to be purified, and communicating 
through a clapper valve with an exhausting and forcing device, 
consisting of a water bell or air chamber, to which a vertical 
reciprocating motion is imparted by a beam operated by a steam, 
gas, or water engine. The operation is as follows :—The eleva- 
tion of the bell causing a partial vacuum draws foul air from any 
apartment with which the branch exhaust pipes are connected, 
and by the downward stroke of the bell this foul air is disposed 
of through the necessary channels, which have been provided for 
its dissipation. This system is being extensively adopted at 
present, and anyone who remembers the Criterion Theatre a few 
months ago, and compares it then with what it now is, will be 
struck by the excellence of Captain Norton’s invention. Many 
other ventilators were exhibited in the class. Messrs. Boyle and 
Son made a specially extensive display of some seven and twenty 
different applications of their inventions. 

The sixth and last Class was composed of engineering and mis- 
cellaneous safety appliances, and at the head of this class, and, 
perhaps, the most interesting of the whole, was an exhibit of 
models and photographs, lent by the Midland Steam Boiler 
Inspection and Assurance Company, and shown by Mr. E. B. 
Martin. These models, which have been made by the officers of 
the company for use at inquests, &c., show the value of inspection. 
At one end of the stand was a table of no less than 1080 explo- 
sions, by which some 1365 people were killed and 2077 injured 
during the twenty years from 1862 to 1881. Photographs were 
also shown of exploded boilers, arranged according to the causes 
of explosion. The models were arranged in separate cases, of 
which there are twelve, and include locomotive, plain cylinder, 
Cornish, furnace, Lancashire, and many other boilers, and the 
whole exhibit afforded both considerable interest and instruction, 
not only to the general visitors, but to large numbers of 
engineers. The only other exhibit in this class which calls for 
any special mention, was Mill’s patent non-explosive boiler, 
which is composed of small upright copper tubes forming the 
walls and containing the water and steam, connected on the top 
and bottom by circular rings of gun-metal. These rings are 
made in half, and can be readily taken apart for cleaning or 
examination. The entire central space in the boiler is fitted 
with > -shaped lin. circulating tubes of copper. The fire is by 
means of baffle plates made to pass all round the outside of the 
upright tubes, and the circulation through the inner tubes is so 
rapid that no scale or deposit remains in them. Many other 
excellent exhibits were made in this class, but, unfortunately, 
the space at our disposal precludes further mention, and it would 
be invidious to name one or two where all were so good. 


THE ENGINEERING SCHOOL AT THE CRYSTAL PALAce.—The 
certificates for the summer term in this school were distributed on 
Saturday last by Sir James N. Douglass, C.E., in the lecture-room 
of the school. The report was read by Mr. F. K. J. Shenton, and 
was very satisfactory, showing good work for the term. In the 
lecture examination on ‘‘ Railroad and Dock Work,” of twenty-one 
candidates eligible sixteen passed satisfactorily, this being an 
advance on previous years ; the first place was attained by A. J. 
Allen. The following took the highest honours :—Drawing-office : 
F. E. Ross, D. Allport ; pattern shop: G. C. Borton, F. J. Pigott; 
fitting shop: J. R. Pratt, J. A. W. Brunton ; civil engineering: 
first term, R. P. Barnes, second term, H. Skinner, E. 8. Tiddeman, 
third term, A. H. Whinfield; colonial section: W. B. C. Caccia, 
W. C. J. Clifford. Sir James N. Douglass expressed his gratifica- 
tion at the practical nature of the work he had supervised, for he 
held that real work was the foundation of success in the engineer. 
The preparation of plans for Parliament, the planning of 
a railway and dock, and the survey of existing works, was also 
work of a proper nature to train an engineer. It was carried out 
here in great fulness in the civil engineering section. The use 
of hand tools, such as the soldering iron, was taught, he was glad 
to find, in the colonial division of the school, and this was very 
necessary for those intending to emigrate to the colonies. He 
would take care that his own sons should know how to use such 
tools. He hoped that the colonial students before him would 
endeavour to develope the resources of the countries they visited, 
and to train the aboriginal inhabitants to useful work. Mr. 
Shenton then proposed a vote of thanks to the examiners of the 
term, thanking not only them but also previous examiners for their 
kind assistance, to which he in part attributed the great success of 
the school. Mr. J. W. Wilson, the principal of the school, then 
made some remarks on the nature of the training, and after a vote 
of thanks to Sir J. N. Douglass the proceedings terminated. 

THE NAVAL AND SUBMARINE EXHIBITION.-—During the run of 
the exhibition which was held at the Agricultural Hall, Islington, 
under the above title in April last, not the least numerous class of 
visitors was composed of the official representatives of our and 
foreign navies, and so much interest did these gentlemen manifest 
in the various exhibits, that requests were made that Mr. Barnett 
should send to each of the Governments a collection of the circular 
price lists, or other papers bearing on the Foam exhibits. Mr. 
Barnett promised to get them, and in fulfilment of his promise he 
invited the various exhibitors to supply him with sixteen sets of 
full lists. Upwards of 400 of the most prominent of the exhibitors 
provided the necessary papers, and Mr. Barnett, who seems to be 
actuated by a strong determination that everything which he does 
shall be thoroughly well done, has had these catalogues, circulars, 
price lists, &c., divided into and arranged in sixteen complete sets. 
Each set has been handsomely bound in thirteen volumes, the 
only classification possible having been the arrangement of these 
various papers according to size. With each full collection is sup- 
plied a complete and admirably compiled index, by which any 

rticular paper or circular can be found at once, as well as a cata- 
sete of the Exhibition, the whole being placed in a neat, compact 
box covered with green cloth, and labelled on the outside. 
Through the courtesy of the manager of the late Exhibition, these 
cases have been kept at his offices in Westminster-chambers for the 
examination of the various exhibitors, and such engineers, naval 
officers, and others as might be interested, for a few days before being 
sent to their destinations. Those Governments only which 88 a 
marine will be supplied with these costly collections ; and already 
those destined for the Jap , Chinese, Spanish, and American 
Governments have been sent off. Still, several sets remain, and 
gentlemen interested in our English naval architecture and marine 
engineering may have an opportunity of seeing them. Few exhi- 
bitions have been carried out with so great a spirit of thoroughness— 
none with greater—than the Naval and Submarine, and few people 
regard this fact more strongly than those fortunate manufacturers 
who had the good luck to be exhibitors. Yet, notwithstanding all 
that Mr. Barnett has yet done for them, his good work is not over, 
for the second and enlarged catalogue which he promised to his 
exhibitors and the public at large is, we understand, quite complete, 
and will be published as soon as all the price lists, circulars, cata- 
logues, &c., of the exhibitors have been despatched. Regarding the 
work which has been done by the management and staff of the 
Exhibition, it is safe to prophecy a great success for the next Naval 
and Submarine Exhibition. 
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PERMANENT WAY—INDIAN STATE RAILWAYS. 
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OONTRAOTS OPEN. 


INDIAN STATE RAILWAY AND BHOPAL STATE 
RAILWAY. 

THIS contract is tor permanent way materials consisting of trans- 
verse steel sleepers and fastenings for 62 lb. and 41} 1b. steel rails. 
Drawings of the larger sleeper are given herewith, the smaller 
en being of the same design and only differing in dimensions. 

_ The work required under the specification comprises the construc- 
tion, supply, and delivery at London, Liverpool, or Birkenhead, of 

,000 transverse steel sleepers, all with wrought iron fastenings, 
complete, for 62 1b. and 41} lb. steel rails as under, viz. :—50,000 
transverse steel sleepers for 62 lb. steel rails, 5ft. 6in. gauge ; 18,000 
transverse steel sleepers for 41} lb. steel rails, metre gauge. 

The complete drawings can be seen and copied at the office of 
the Director-General of Stores, India Office. Each sleeper is to 
consist of one transverse steel sleeper with wrought iron rail 


fastenings complete, as follows :—Two outside rail clips, two inside | 


rail clips, two wedges, and two wedge bearing pieces. 

The whole of the materials used for this contract are to be of the 
best quality and subject to the approval of the Inspector-General 
of Railway Stores. The steel for the sleepers must be of such a 
quality that the sleepers when finished shall be free from cracks, 
- flaws, surface pitting, or defects of any kind. The iron for 

the fastenings must be of such a strength and quality that it 

all be equal to a tensional strain of 24 tons per square inch, 

with a contraction of 20 per cent. of the tested area at the point 
of fracture. 

The sleepers are to be pressed or stamped out of plates of such 
thickness that after being stamped they shall be nowhere less 
than gsin. thick for the 5ft. 6in. gauge sleeper, and ;4sin. for the 
metre gauge sleeper, the dies being of such a form that an exact 
cant of 1 in 20 is given to the rail seats. All the holes in each 
pa sea aod hed at one operation, so as to ensure absolute 


iformity. Any burrs which may remain on the plates after | 


punching are to be = removed. The fastenings are to be 
clean forgings neatly finished off and made accurately to the sizes 
shown on the drawing. 
_ The transverse sleeper for the 5ft. 6in. gauge, with fasten- 
ings complete, as shown, is estimated to weigh 105 lb. The 
transverse sleepers for the metre gauge with fastening com- 
plete, as shown, is estimated to weigh 534 lb. No work 
paves ger | less than the above weights by more than 2 per 
cent, be accepted. Payment will not be made for any weight 
above that estimated, and the actual weight only will be paid for 
if the work is under the above estimated weights. 

After the work has been inspected and approved, the sleepers 
must be dipped in a boiling solution of Angus Smith’s, or other 
approved composition. The fastenings are to be dipped into boiling 
linseed oil, and when dry packed in strong wooden cases, The 
cases are to be made of Ijin. thick well seasoned deal boarding, 
with l}in, thick elm ends, the whole nailed together with wire 
nails ; they are to be strengthened by battens pitched at a proper 
distance along the sides, tops, and bottoms, each set of which is to 
be entirely surrounded with one strap of hoop iron. e cases are 
to have outside end corner posts, onl the ends of the cases are to 
be tied with hoop irons, each stretching across the end and along 
the sides to meet the first side battens. The hoop iron is to be 

ngued and grooved. e sleepers may go out un . Every 
sleeper and piece of ironwork is to be marked with the letters 
“I8.R.” packages must have such shipping marks put on 
them as may be directed by the Inspector-General, the marking on 

wooden cases being cut or branded, not merely painted. e 
cost of all cases and other materials required for packing, as well as 
of all oiling, painting, packing, marking, testing, and delivery, must 
be included in the contract sum. The contractor is to furnish, 
with his second delivery, seven complete sets of neatly executed 
hand-made tracings on cloth, showing the slee and fastenings 
asmade, The bes yor are not to exceed 25in. in width, and they 
are to be delivered rolled up on a wooden roller, and not folded in 
any way. 

enders are to be delivered at the Store Department in the India 
Office, Westminster, S.W., on Tuesday, 29th inst., before two p.m., 
after which hour no tender will be received. They are to be 
addressed to the Secretary of State for India in Council, with the 
words “Tender for Transverse Steel Sleepers” on the left-hand 
corner of the envelope, and are to be p in a box provided for 
that purpose in the Store Department, 


ECTIGNAT.A.A 


PLATE 8-9X1-3 x /32 190 LBS 
FASTENINGS Sites 


THE BRITISH ASSOCIATION AT SOUTHAMPTON. 
| A Great deal of work has to be done by the local and general 
| committee of the British Association before the meeting may be 
| said to commence, the arrangements for the reception of visitors, 
meeting all their requirements, and putting the machinery in 
order for a very extensive series of sectional gatherings, and for 
the excursions, involving almost as much work before as during 


and the meeting was inaugurated by the formal resignation of 
| the presidency by Sir J. Lubbock to Dr. Siemens, who then 
| delivered his address. 

| The President's address was given in the Skating Rink, which 


very numerous, and it is considered that the meeting will be well 
attended, though a number of celebrated frequenters are gone to 
| the Montreal meeting of the American Association for the Advance- 
| ment of Science. Dr. Siemens’ address will be found to contain 


| some very interesting remarks onsome past and probable directions 
| of*practical applications of the results of scientific research ; but it 
| will hardly be classed among those which marked the meetings 
| of Belfast, Sheffield, and some which preceded these. It will be 
regarded as important from purely technical considerations, 
but will not be looked upon with the popular interest, or excite 
| the controversy which marked the Belfast and York addresses. 
| The following are the names of the presidents, vice-presidents, 
| and secretaries of the various sections :— 
| A. Mathematical and Physical Science.—President : Right 
| Hon. Professor Lord Rayleigh, M.A., F.R.S. Vice-Presidents : 
|G. H. Darwin, F.R.S.; Professor G. C. Foster, F.R.S. Secre- 
| taries: W. M. Hicks, M.A.; Professor O. J. Lodge, D.Sc.; D. 
| McAlister, M.A., M.B., (Recorder); Rev. G. Richardson, M.A. 
| _B, Chemical Science.—President : Professor G. D. Liveing, 
| M.A., F.R.S. _Vice-Presidents : A. G. Vernon Harcourt, F.C.S.; 
| Professor H. E. Roscoe, Ph.D., F.C.S. Secretaries : P. Phillips 
Bedson, D.Sc. (Recorder); H. B. Dixon, M.A., F.C.S.; J. L. 
Notter, B.A., M.D. 

C. Geology.—President : R. Etheridge, F.R.S., F.G.8. Vice- 
Presidents : Professor T. Rupert Jones, F.R.S., F.G.S.; Professor 
J. Prestwich, F.R.S., F.G.S. Secretaries: T. W Shore, F.G.S.; 
W. Topley, F.G.S. (Recorder); E. Westlake, F.G.S.; W. Whit- 
aker, B.A., F.G.S. 

D. Biology.—President : Professor A. Gamgee, M.D., F.R.S. 
Vice-presidents : Professor W. Boyd Dawkins, M.A., F.R.S.; G. 
E. Dobson, M.B., F.L.S.; Professor M. A. Lawson, M.A., F.L.S., 
Professor J. D. Macdonald, M.D., F.R.S. Department of 
Anatomy and Physiology.—Professor A. Gamgee, M.D., F.R.S. 
(President), will preside. Secretaries : George Haslam, M.D.; 
W. Heape; A. Sedgwick, B.A. (Recorder.) Department of 
Zoology and Botany.—Professor M. A. Lawson, M.A., F.L.S. 
(Vice-President), will preside. Secretaries: J. B. Nias, B.A.; 
Howard Saunders, F.L.S., F.Z.S. (Recorder) ; T. W. Shore, jun., 
B.Sc. Department of Anthropology.—Professor W. Boyd Daw- 
kins, M.A., F.R.S., (Vice-President), will preside. Secretaries : 
G. W. Bloxam, M.A., F.L.S. (Recorder); Walter Hurst. 

E. Geography.—President : Sir R. Temple, Bart., G.C.S.I. 
Vice-Presidents: H. W. Bates, F.R.S.; Lieut-Colonel H. H. 
Godwin-Austen, F.R.S., F.G.8. Secretaries : E. G. Ravenstein, 
F.R.G.S.; E. C. Rye, F.Z.S. (Recorder). 

F. Economic Science and Statistics.—President : Right Hon. 
G. Sclater-Booth, M.P., F.R.S. Vice-Presidents : W. E. Darwin, 
F.G.8S.; R. H. Inglis Palgrave, F.S.S. Secretaries: George 
Baden-Powell, M.A., F.R.A.S., F.S.S.; Professor H. S. Foxwell, 
M.A., F.S.S.; A. Milnes, M.A. F.S.S.; Constantine Molloy 
(Recorder.) 

G. Mechanical Science.—President : John Fowler, C.E., F.G.S. 
Vice-President: A. Giles, C.E.; W. H. Preece, C.E., F.R.S. 
Secretaries: A. T. Atchison, M.A.; F. Churton; H. T. Wood, 
B.A. (Recorder.) 


Dr. C. Siemens, F.R.S., ©.E., then delivered his pre- 
sidential address, He said :— 


In venturing to address the British Association from this chair, 
I feel that I have taken upon myself a task involving very serious 


the meeting. On Wednesday matters were in full working order, | 


was fairly well filled, though a wet evening. Visitors seem to be | 


| responsibility. The Association has for half a century fulfilled the 


| 


| 


important mission of drawin ether, once every year, scientists 
from all parts of the country for the purpose of discussing questions 
of mutual interest, and of cultivating those personal relations 
which aid so powerfully in harmonising views, and in stimulating 
concerted action for the advancement of science. A sad event 
casts a shadow over our gathering. While still mourning the 


| irreparable loss science had sustained in the person of Charles 


Darwin, whose bold conceptions, patient labour, and genial mind 
made him almost a type of unsurpassed excellence, telegraphic 
news reached Cambridge, just a month ago, to the effect that our 
Honorary Secretary, Professor F. M. Balfour, had lost his life 
during an attempted ascent of the Aiguille Blanche de Penteret. 
Although on irty years of age, few men have won distinction 
so rapidly and so deservedly. Since the days of the first meeting 
of the Association in York in 1831, great changes have taken place 
in the means at our disposal for exchanging views, either personally 
or through the medium of type. The creation of the railway 
_—_ has enabled congenial minds to attend frequent meetings of 
those ial societies which have sprung into existence since the 
foundation of the British Association, gst which I need only 
name here the Physical, Geographical, Meteorological, Anthropo- 
logical, and Linnean, cultivating abstract science, and the Institu- 
tion of Mechanical Engineers, the Institution of Naval Architects, 
the Iron and Steel Institute, the Society of Telegraph Engineers 
and Electricians, the Gas Institute, the Sanitary Institute, and the 
Society of Chemical Industry, representing applied science. These 
meet at frequent intervals in London, whilst others, having similar 
objects in view, hold their meetings at the University towns, and 
at other centres of intelligence and industry throughout the 
country, giving evidence of great mental activity, and producing 
some of those very results which the founders of the British 
Association wished to see realised. If we consider further the 
extraordinary development of scientific journalism which has taken 
place, it cannot surprise us when we meet with expressions of 
opinions to the effect that the British Association has fulfilled its 
mission, and should now yield its place to those special societies it 
served to into existence. On the other hand, it may be 

ed that the brilliant success of last year’s anniversary meeting, 
enhanced by the comprehensive address delivered on that occasion 
by my distinguished predecessor in office, Sir John Lubbock, has 
proved, at least, that the British Association is not dead in the 
affections of its members, and it behoves us at this, the first 
ordinary gathering in the second half century, to consider what 
are the strong points to rely upon for the continuance of a career of 
success and usefulness. If the facilities brought home to our doors 
of acquiring scientific information have increased, the necessities 
for scientific inquiry have increased in a greater ratio. The time 
was when science was cultivated only by the few, who looked upon 
its application to the arts and manufactures as almost beneath 
their consideration; this they were content to leave in the hands 
of others, who, with only commercial aims in view, did not aspire 
to further the objects of science for its own sake, but thought only 
of benefiting by its teachings. Progress could not be rapid under 
this condition of things, because the man of pure science rarely 
pursued his inquiry beyond the mere enunciation of a physical or 
chemical principle, whilst the simple practitioner was at a loss how 
to harmonise the new knowledge with the stock of information 
which formed his mental capital in trade. The advancement of 
the last fifty years has, I venture to submit, rendered theory and 
ractice so interdependent, that an intimate union between them 
is a matter of absolute necessity for our future progress. Take, 
for instance, the art of dyeing, and we find that the discovery of 
new colouring matters derived from waste products, such as coal- 
tar, completely changes its practice, and renders an intimate 
knowledge of the science of chemistry a matter of absolute 
necessity to the practitioner. In telegraphy and in the new arts of 
applying electricity to lighting, to the transmission of power, and 
to metallurgical operations, problems arise at every turn, requiring 
for their solution not only an intimate acquaintance with, but a 
positive advance upon electrical science, as established by purely 
theoretical research in the laboratory. In general ——— the 
mere practical art of constructing a machine so designed and 
proportioned as to | meee mechanically the desired effect, would 
ce no longer. Our increased knowledge of the nature of the 


mutual relations between the different forms of energy makes us 
see clearly what are the theoretical limits of effect ; these, although 
beyond our absolute reach, may be looked upon as the asymptotes 
to be approached indefinitely by the hyperbolic course of practical 
progress, of which we should never lose sight, Cases arise, 
moreover, where the introduction of new materials of con- 


a 
| 
5.6, CAUCE Nr 
ef 
| 
| 
| 
\ | ‘ 
PA 
| | 
| = [ 
| | | 
> 
| 
| | 
i 
‘ 
| 
| 
} 
| 
| 
| 
| 
| 


138 


THE ENGINEER. 


Ave. 25, 1882. 


struction, or the call for new effects, renders former rules 
wholly insufficient. In all these cases practical knowledge has to 
hand in hand with advanced science in order to accomplish the 
esired end. Far be it from me to think lightly of the ardent 
students of nature, who, in their devotion to research, do not allow 
their minds to travel into the regions of utilitarianism and of self- 
interest. These, the high priests of science, command our utmost 
admiration; but it is not to them that we can look for our current 
progress in practical science, much less can we look for it to the 
‘rule of thumb” practitioner, who is guided by what comes nearer 
to instinct than to reason. It is to the man of science, who also 
gives attention to geen questions, and to the practitioner, 
who devotes part of his time to the prosecution of strictly scientific 
investigations, that we owe the rapid progress of the present day, 
both merging more and more into one class, that of pioneers in the 
domain of nature. It is such men that Archimedes must have 
desired when he refused to teach his disciples the art of construct- 
ing his powerful ballistic engines, exhorting them to give their 
attention to the principles involved in their construction, and that 
Telford, the founder of the Institution of Civil Engineers, must 
have had in his mind’s eye, when he defined civil engineering as 
“the art of directing the-great sources of power in nature.” These 
considerations may serve to show that although we see the men 
of both abstract and applied science group themselves in 
minor bodies for the better prosecution of special objects, 
the points of contact between the different branches of 
knowledge are ever multiplying, all tending to form rt 
of a mighty tree—the tree of modern science—under MD 
ample shadow its cultivators will find it both profitable and 
pleasant to meet at least once a year; and considering that this 
tree is not the growth of one country only, but spreads both its 
roots and branches far and wide, it appears desirable that at these 
yearly gatherings other nations should be more fully represented 
than has hitherto been the case. The subjects discussed at our 
meetings are without exception of general interest, but many of 
them bear an international character, such as the systematic 
collection of magnetic, astronomical, meteorological, and geodetical 
observations, the formation of a universal code for signalling at 
sea, and for distinguishing lighthouses, and especially the settle- 
ment of scientific nomenclatures and units of measurement, 
regarding all of which an international accord is a matter of the 
utmost practical importance. As regards the measures of length 
and weight it is to be regretted that this country still stands aloof 
from the movement initiated in France towards the close of last 
century ; but, considering that in scientific work metrical measure 
is now almost universally adopted, and that its use has been 
already legalised in this country, I venture to hope that its 
universal adoption for commercial purposes will soon follow 
as a majter of course. The practical advantages of such 
&@ measure to the trade of this country would, I am convinced, 
be very great, for English goods, such as machinery or metal 
rolled to current sections, are now almost excluded from 
the continental market, owing to the unit measure employed 
in their production. The principal impediment to the adoption 
of the metre consists in the strange anomaly that although 
it is legal to use that measure in commerce, and although a copy of 
the standard metre is kept in the Standards’ Department of the 
Board of Trade, it is impossible to procure legalised rods repre- 
senting it, and to use a non-legalised copy of a standard in com- 
merce is deemed fraudulent. Would it not be desirable that the 
British Association should endeavour to bring about the use in this 
country of the metre and kilogramme, and, as a preliminary step, 
tition the Government to be represented on the International 
etrical Commission. 

Next in importance to accurate measures of length, weight, and 
time, stand, for the purposes of modern science, those of elec- 
tricity. The remarkably clear lines separating conductors from 
non-conductors of electricity, and magnetic from non-magnetic 
substances, enable us to measure electrical quantities and effects 
with almost raathematical precision; and, although the ultimate 
nature of this, the youngest scientifically investigated form of 
energy, is yet wrapt in mystery, its laws are the most 
clearly established, and its measuring instruments—galvano- 
meters, electrometers, and magnet s—are a gst the most 
accurate in physical science. Nor could any branch of science 
or industry be named in which electrical phenomena do not occur, 
to exercise their direct and important influence. If, then, elec- 
tricity stands foremost among the exact sciences, it follows that 
its unit measures should be determined with the utmost accuracy. 
Yet, twenty years ago, very little advance had been made towards 
the adoption of a rational system. Ohm had, it is true, given us 
the fixed relations existing between electromotive force, resistance 
and quantity of current; Joule had established the dynamical 
equivalent of heat and electricity, and Gauss and Weber had pro- 
_ their elaborate system of absolute magnetic measurement. 

ut these invaluable researches appeared oa as isolated efforts, 
when, in 1862, the Electric Unit Committee was appointed by the 
British Association, at the instance of Sir William Thomson, and 
it is to the long-continued activity of this committee that the 
world is indebted for a consistent and practical system of mea- 
surement, which, after being modified in details, received universal 
sanction last year by the International Electrical Congress assem- 
bled at Paris. At this Congress, which was attended officially by 
the leading physicists of all civilised countries, the attempt was 
successfully made to bring about a union between the statical 
system of measurement that had been followed in Germany and in 
some other countries, and the magnetic or dynamical system 
developed by the British Association, also between the geometrical 
measure of resistance, the—Werner—Siemens unit, that had been 
generally adopted abroad, and the British Association unit 
intended as a multiple cf Weber’s absolute unit, though not 
entirely fulfilling that condition. The Congress, while adopting the 
absolute systern of the British Association, referred the final deter- 
mination of the unit measure of resistance to an International 
Committee, to be appointed by the representatives of the several 
governments; they decided to retain the mercury standard for 
reproduction and comparison, by which means the advantages of 
both systems are happily combined, and much valuable labour is 
utilised ; only, instead of expressing electrical quantities directly 
in absolute measure, the Congress has embodied a consistent 
system, based on the Ohm, in which the units are of a Value conve- 
nient for practical measurements. In this, which we must 
hereafter know as the “practical system,” as distinguished from 
the “absolute system,” the units are named after the leading 
physicists, the Ohm, Ampére, Volt, Coulomb, and Farad. I would 
venture to suggest that two further units might, with advantage, 
be added to the system decided on by the International Congress at 
Paris. The first of these is the unit of magnetic quantity or pole. 
Itis of much importance, and few willregard otherwise than with satis- 
faction the suggestion of Clausius that the unit should be called a 
““Weber,” thusretaininganame mostclosely connected with electrical 
measurements, and only omitted by the Congress in order to avoid the 
risk of confusion in the magnitude of the unit current with which 
his name had been formerly associated. The other unit I would 
suggest adding to the list is that of power. The power conveyed 
by a current of an Ampére through the difference of potential of a 
Volt is the unit consistent with the practical system. It might be 
appropriately called a Watt, in honour of that master mind in 
mechanical science, James Watt. He it was who first had a clear 
physical conception of power, and gave a rational method of 
measuring it. A Watt, then, expresses the rate of an Ampére 
multiplied by a Volt, whilst a horse-power is 746 Watts, anda 
Cheval de Vapeur 735. The system of electro-magnetic units 
would then be :— 


(1) Weber, the unit of magnetic quantity = 10° C.G.8. Units. 
(2) Ohm resistance = 10 
Volt ” electromotive force = 10* 
4) Ampere ,, current = 10"? 
(5) Coulomb ,, quantity = 
(6) Watt ” ” power = 10° ” 
(7) Farad capacity = 10°° 


Before the list can be looked upon as complete, two other 
units may have to be added, the one expressing that of mag- 
netic field, and the other of heat in terms of the electro- 
magnetic system. Sir William Thomson suggested the former 
at the Paris Congress, and pointed out that it would be 
proper to attach to it the name of Gauss, who first theo- 
retically and practically reduced observations of terrestrial 
magnetism to absolute measure. A Gauss will, then, be defined as 
the intensity of field — by a Weber at a distance of one 
centimetre ; and the Weber will be the absolute C.G.S. unit 
strength of magnetic pole. Thus the mutual force between two 
ideal point poles, each of one Weber strength held at unit distance 
asunder will be one dyne ; that is to say, the force which, acting 
for a second of time on agramme of matter, generates a velocity of 
one centimetre per second. The unit of heat has hitherto been 
taken variously as the heat required to raise a pound of water at 
the freezing-point through 1 deg. Fah. or Cent., or, again, the heat 
necessary to raise a kilogramme of water 1 deg. Cent. The incon- 
venience of a unit so entirely arbitrary is sutticiently apparent to 
justify the introduction of one based on the electro-magnetic 
system, viz., the heat generated in one second by the current of an 
Ampére flowing through the resistance of an Ohm. In absolute 
measure its value is 10° C.G.S. units, and, assuming Joule’s equi- 
valentas 42,000,000, it is the heat necessary to raise 0°238 grammesof 
water 1 deg. Cent., or, approximately, the ; 45th partof thearbitrary 
unit of a pound of water raised 1 deg. Fah., and the ;;55th of the 
kilogramme of water raised 1 deg. Cent. Sucha heat unit, if found 
acceptable, might with great propriety, I think, be called the Joule, 
after the man who has done so much to develope the dynamical theory 
of heat. Professor Clausius urges the advantages of the statical 
system of measurement for simplicity, and shows that the numerical 
values of the two systems can readily be compared by the intro- 
duction of a factor, which he proposes to call the critical velocity ; 
this Weber has already shown to be nearly the same as the velocity 
of light. It is not immediately evident how by the introduction 
of asimple multiple, signifying a velocity, the statical can be 
changed into dynamical values, and I am indebted to my friend 
Sir William Thomson for an illustration which struck me as 
remarkably happy and convincing. Imagine a ball of conducting 
matter so constituted that it can at pleasure be caused to shrink. 
Now let it first be electrified and left insulated with any quantit; 

of electricity on it. After that, let it be connected with the eart: 

by an excessively fine wire or a not perfectly dry silk fibre; and let 
it shrink just so rapidly as to keep its potential constant, till the 
whole charge is carried off. The velocity with which its surface 
approaches its centre is the electrostatic measure of the conducting 
power of the fibre. Thus we see how ‘“‘ conducting power” is, in 
electrostatic theory, properly measured in terms of a velocity. 
Weber had shown how, in electromagnetic theory, the resistance, 
or the reciprocal of the conducting power of a conductor, is pro- 
perly measured by a velocity. The critical velocity, which 
measures the conducting power in electrostatic reckoning and the 
resistance in electromagnetic, of one and the same conductor, 
measures the number of electrostatic units in the electromagnetic 


superintendence of Dr. Muirhead, its transmitting power was 
increased from twenty-five to sixty words a minute, being 
equivalent to about twelve currents or primary impulses per 
second. In transmitting these impulse currents untitensoelhe 
from both ends of the line, it must not be imagined, however, that 
they pass each other in the manner of liquid waves belonging to 
separate systems ; such a supposition would involve momentum in 
the electric flow, and although the effect produced is analogous to 
such an action, it rests upon totally different grounds—namely, 
that of a local circuit at each terminus being called into action 
automatically whenever two similar currents are passed into the 
line simultaneously from both ends. In extending this principle of 
action quadruplex telegraphy has been rendered possible, although 
not yet for long submarine Sau Regarding the transmission of 

wer to a distance the electric current has now entered the lists 
in competition with compressed air, the hydraulic accumulator, 
and the quick running ropes as used at Schaffhausen to utilise the 
power of the Rhine fall. The transformation of electrical into 
mechanical energy can be accomplished with no further loss than is 
due to such incidental causes as friction and the heating of wires ; 
these in a properly designed dynamo electric machine do not exceed 
ten per cent., as shown by Dr, John Hopkinson, and, judging from 
recent experiments of my own, a still nearer approach to ultimate 
perfection is attainable. Adhering, however, to Dr, Hopkinson’s 
determination for safety’s sake, and assuming the same percentage 
in reconverting the current into mechanical effect, a total loss of 
19 per cent. results. To this loss must be added that through 
electrical resist in the ting line wires, which depend 
upon their length and conductivity, and that due to heating by 
friction of the working parts of the machine. Taking these as 
being equal to the internal losses incurred in the double process of 
conversion, there remains a useful effect of 100-—38= 62 per 
cent., attainable at a distance, which agrees with experimental 
results, although in actual practice it would not be safe at present 
to expect more than 50 per cent. of ultimate useful effect, to allow 
for all mechanical losses, In using compressed air or water for the 
transmission of power the loss cannot be taken at less than 50 per 
cent., and as it depends upon fluid resistance it increases with 
distance more be than in the case of electricity. Taking the 
loss of effect in all cases as 50 per cent., electric transmission 
presents the advantage that an insulated wire does the work of a 
pipe capable of withstanding high internal pressure, which latter 
must be more costly to put down and to maintain. In the electric 
railway first constructed by Dr. Werner Siemens, at Berlin, in 
1879, electric energy was transmitted to the moving carriage or 
trains of carriages through the two rails upon which it moved, 
these being sufticiently insulated from each other by being placed 
upon well creosoted cross sleepers. At the Paris Electrical 
Exhibition the current was conveyed through two separate con- 
ductors making sliding or rolling contact with the carriage, 
whereas in the electric railway now in course of construction in the 
north of Ireland—which when completed will have a length of 
twelve miles—a separate conductor will be provided by the side of 
the railway, and the return circuit completed through the rails 


unit of electric quantity. Without waiting for the bling of 
the International Committee charged with the final determination 
of the Ohm, one of its most distinguished members, Lord Rayleigh, 
has, with his collaborateure, Mrs. Sidgwick, continued his import- 
ant investigation in this direction at the Cavendish Laboratory, 
and has lately placed before the Royal Society a result which will 

robably not be surpassed inaccuracy. His redetermination brings 
him into close accord with Dr. Werner Siemens, their two values 
of the mercury unit being 0°95418 and 0°9536 of the B.A. unit 
respectively, or one mercury unit = 0°9413 x 10° C.G.S. units. 
Shortly after the publication of Lord Rayleigh’s recent results, 
Messrs. Glazebrook, Dodds, and Sargant, of Cambridge, communi- 
cated to the Royal Society two determinations of the Ohm, by 
different methods; and it is satisfactory to find that their final 
values differ only in the fourth decimal, the figures being, accord- 
ing to 


— Earth Quadrant 
Lord Rayleigh 1 Ohm = 0°98651 ae > 
Messrs. Glazebrook, &c. ,, = 0°986439 a 


Prefessor E. Wiedemann, of Leipsig, has lately called attention to 
the importance of having the Ohm determined in the most accu- 
rate manner ible, and enumerates four distinct methods, all of 
which should unquestionably be tried with a view of obtaining 
concordant results, because upon its accuracy will depend the whole 
future system of measurement of energy of whatever form. 


The word energy was first used by Young ina scientific sense, 
and represents a conception of recent date, being the outcome of 
the labours of Carnot, Mayer, Joule, Grove, Clausius, Clerk- 
Maxwell, Thomson, Stokes, Helmholtz, Macquorn-Rankine, and 
other labourers, who have accomplished for the science regarding 
the forces in nature what we owe to Lavoisier, Dalton, Berzelius, 
Liebig, and others, as regards chemistry. In this short werd 
energy we find all the efforts in nature, including electricity, heat, 
light, chemical action, and dynamics, equally represented, forming, 
to use Dr. Tyndall’s apt expression, so many ‘‘ modes of motion.” 
It will readily be conceived that when we have established a fixed 
numerical relation between these different modes of motion, we 
know beforehand what is the utmost result we can possibly attain 
in converting one form of energy into another, and to what extent 
our apparatus for effecting the conversion falls short of realising 
it. ‘he difference between ultimate theoretical effect and that 
actually obtained is commonly called loss, but considering 
that energy is indestructible, represents really secondary 
effect which we obtain without desiring it. Thus friction in 
the working parts of a machine represents a loss of mechanical 
effect, but is a gain of heat; and in like manner the loss sustained 
in transferring clectrical energy from one point to another is 
accounted for by heat generated in the conductor, It sometimes 
suits our purpose to augment the transformation of electrical into 
heat energy at certain points of the circuit, when the heat rays 
become visible, and we have the incandescence electric light. In 
effecting a complete severance of the conductor for a short distance, 
after the current has been established, a very great local resistance 
is occasioned, giving rise to the electric arc, the highest develop- 
ment of heat ever attained. Vibration is another form of lost 
energy in mechanism, but who would call it a loss if it proceeded 
from the violin of a Joachim or a Norman-Neruda. Electricity is 
the form of energy best suited for transmitting an effect from one 
place to another. The electric current passes through certain sub- 
stances—the metals—with a velocity limited only by the retarding 
influence caused by electric charge of the surrounding dielectric, 
but approaching probably, under favourable conditions, that 
of salee heat and light, or 300,000 kilometres per second ; 
it refuses, however, to pass through oxidised substances, glass, 
gums, or through gases, except when in a highly rarefied condi- 
tion. It is easy, therefore, to confine the electric current within 
bounds, and to direct it through narrow channels of extra- 
ordinary length. The conducting wire of an Atlantic cable is 
such a narrow channel. It consists of a copper wire, or strand of 
wires, 5mm. in diameter, by nearly 5000 kilometres in length, con- 
fined electrically by a coating of gutta-percha about 4mm. in 
thickness. The electricity from a small galvanic battery passin, 
into this channel prefers the long journey to America in the g 
conductor, and back through the earth, to the shorter journey 
across the 4mm. in thickness of insulating material. By an im- 

roved arrangement the alternating currents employed to work 
et submarine cables do not actually complete the circuit, but are 
merged in a condenser at the receiving station after having pro- 
duced their extremely slight but certain effect upon the receiving 
instrument. So perfect is the channel, and so precise the action of 
both the transmitting and receiving instruments employed, that 
two systems of electric signals may be passed simultaneously 
through the same cable in opposite directions, producing inde- 
pendent records at either end. By the application of this duplex 


mode of working to the Direct United States cable, under the 


th selves, which in that case need not be insulated ; secondary 
batteries will be used to store the surplus energy created in 
running downhill, to be restored in ascending steep inclines, and 
for passing roadways where the separate insulated conductor is not 
practicable. The clectric railway possesses great advantages over 
horse or steam power for towns, in tunnels, and in all cases where 
natural sources of energy, such as waterfalls, are available ; but it 
would not be ri ble to that it will in its present con- 
dition compete with steam propulsion upon ordinary railways. The 
transmission of power by means of electric conductors possesses the 
further advantage over other means of transmission that, provided 
the resistance of the rails be not very great, the power communi- 
cated to the locomotive reaches its maximum when the motion is 
at its minimum—that is, in commencing to work, or when 
ing an exceptional resist whereas the utmost 
economy is produced in the normal condition of working when the 
velocity of the power-absorbing nearly equals that of the current 
producing machine. The deposition of metals from their solutions 
is perhaps the oldest of all useful applications of the electric 
current, but it is only in very recent times that the dynamo 
current has been practically applied to the refining of — and 
other metals, as now practised at Birmingham and elsewhere, 
and upon an exceptionally large scale at Ocker, in Germany. 
The dynamo machine there employed was exhibited at the Paris 
Electrical Exhibition by Dr. Werner Siemens, its peculiar feature 
being that the conductors upon the rotating armature consisted of 
solid bars of copper 30mm. square in section, which were found 
only just sufficient to transmit the large quantity of electricity of 
low tension necessary for this operation. One such machine con- 
suming 4-horse power deposits about 300 kilogrammes of copper 
per twenty-four hours ; the motive power at Ocker is derived from 
a waterfall. Electric energy may also be employed for heating 
purposes, but in this case it would obviously be impossible for it 
to compete in point of economy with the direct combustion of fuel 
for the attainment of ordinary degrees of heat. Bunsen and St. 
Claire De Ville have taught us, however, that combustion becomes 
extremely sluggish when a temperature of 1800 deg. C. has been 
reached, and for effects at temperatures exceeding that limit the 
electric furnace will probably find advantageous applications. Its 
specific advantage consists in being apparently unlimited in the 
degree of heat attainable, thus opening out a new field of investi- 
gation to the chemist and metallurgist. Tungsten has been melted 
in such a furnace, and 8 lb. of platinum have been reduced from 
cold to the liquid condition in twenty minutes. The largest and 
most extensive application of electric energy at the present 
time is to lighting, but, considering how much has of late been 
said and written for and against this new illuminant, I shall here 
confine myself to a few general remarks. Joule has shown that if 
an electric current is passed through a conductor the whole of the 
energy lost by the current is converted into heat ; or, if the resist- 
ance be localised, into radiant energy se heat, light, and 
actinic rays. Neither the low heat rays nor the ultra-violet of 
highest refrangibility affect the retina, and may be regarded as lost 
energy, the effective rays being those between the red and violet 
of the spectrum, which in their combination produce the effect of 
white light. Regarding the proportion of luminous te non- 
luminous rays proceeding from an electric arc or incandescent wire, 
we have a most valuable investigation by Dr. Tyndall, recorded in 
his work on ‘‘ Radiant Heat.” Dr. Tyndall shows that the lumi- 
nous rays from a platinum wire heated to its highest point of 
incandescence, which may be taken at 1700 deg. C., formed th 
part of the total radiant energy emitted, and ,;th part in the case 
of an arc light worked by a battery of 50 Grove’s elements. In 
order to apply these valuable data to the case of electric lighting 
by means of dynamo-currents, it is necessary in the first place to 
determine what is the power of 50 Grove’s elements of the 
size used by Dr. Tyndall, expressed in the practical scale of 
units as now established. From a few experiments lately 
undertaken for myself, it would appear that 50 such cells have 
an electro-motive force of 98°5 Volts, and an internal resistance 
of 13°5 Ohms, giving a current of 7°3 Ampéres when the cells 
are short-circuited. The resistance of a tor such as Dr. 
Tyndall used in his experiments may be taken at 10 Ohms, the 
98°5 

= Ss 

current produced in the arc would be 13341041 4 Ampére' 
—allowing 1 Ohm for the leads—and the power consumed 10x 4? 
=160 Watts ; the light power of such an arc would be about 150 
candles, and, comparing this with an arc of 3308 candles produced 


by 1162 Watts, we find that Ga) i.e., 7°3 times the electric 


energy produce () i.e., twenty-two times the amount of light 


measured horizontally. If, therefore, in Dr. Tyndall’s are th of 
the radiant energy emitted was visible as light, it follows that in a 
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powerful are of 3300 candles, 4 x ae or fully 4, are luminous 


rays. In the case of the incandescence light—say a Swan light of 
20-candle power—we find in practice that nine times as much 
wer has to be expended as in the case of the are light; hence 
4x 4= dy part of the power is given out as luminous rays, as 
against »,th in Dr. Tyndall’s incandescent platinum—a result 
sufficiently approximate considering the wide difference of condi- 
tions under which the two are compared. These results are not 
only of obvious practical value, but they seem to establish a fixed 
relation between current, temperature, and light produced, which 
may serve as a meats to determine temperatures e di he 
melting point of platinum with greater accuracy than has hitherto 
been possible by actinimetric methods in which the thickness of the 
luminous atmosphere must ily exercise a disturbing in- 
fluence. It is probably owing to this circumstance that the tem- 
— of the electric arc as well as that of the solar photosphere 
as frequently been greatly over-estimated. The principal argu- 
ment in favour of the electric light is furnished by its immunity 
from products of combustion which not only heat the lighted 
apartments, but substitute carbonic acid and deleterious sulphur 
compounds for the oxygen upon which respiration depends; the 
electric light is white instead of yellow, and thus enables us to see 
pictures, furniture, and flowers as by daylight ; it supports growing 
plants instead of panes See, and by its means we can carry on 
photography and many other industries at night as well as during 
the day. The objection frequently urged against the electric light, 
that it depends upon the continuous motion of steam or gas engines, 
which are liable to accidental stoppage, has been removed by the 
introduction into practical use of the secondary battery ; this, 
although not embodying a new conception, has lately been greatly 
improved in power and constancy by Planté, Faure, Volckmar, 
Sellon, and others, and promises to accomplish for electricity what 
the gas-holder has done for the supply of gas and the accumulator 
for hydraulic transmission of power. It can no longer be a 
matter of reasonable doubt, therefore, that electric lighting will 
take its place as a public illuminant, and that even though its cost 
should be found greater than that of gas, it will be preferred 
for the lighting of drawing-rooms and dining-rooms, theatres 
and concert-rooms, museums, churches, warehouses, show-rooms, 
printing establishments and factories, and also the cabins and 
engine-rooms of passenger steamers, In the cheaper and more 
powerful form of the are light, it has proved itself superior to any 
other illuminant for spreading artificial daylight over the large 
areas of harbours, railway stations, and the sites of public works. 
When placed within a holophote the electric lamp has already 
become a | sige auxiliary in effecting military operations both 
by sea and land. The advantages of the electric light and of the 
distribution of power by electricity have lately been recognised by 
the British Government, who have just a Bill through Par- 
liament to facilitate the establishment of electrical conductors in 
towns. Assuming the cost of electric light to be practically the 
same as gas, the preference for one or other will in each application 
be decided upon grounds of relative convenience, but I venture to 
think that gas-lighting will hold its own as the poor man’s friend. 
Gas is an institution of the utmost value to the artisan; it 
requires hardly any attention, is supplied upon regulated terms, 
and gives with what should be a cheerful light a genial warmth, 
which often saves the lighting of a fire. The time is, moreover, 
not far distant, I venture to think, when both rich and poor will 
largely resort to gas as the most convenient, the cleanest, and the 
cheapest of heating agents, and when raw coal will be seen only at 
the colliery or the gasworks. In all cases where the town to be 
supplied is within, ~~ miles of the colliery, the gasworks 
may with advantage planted at the mouth, or still better at 
the bottom of the pit, whereby all haulage of fuel would be 
avoided, and the gas, in its ascent from the bottom of the 
colliery, would acquire an onward pressure sufficient probably to 
impel it to its destination. The possibility of transporting 
combustible gas through pipes for such a distance has been 
proved at Pittsburg, where natural gas from the oil district is 
used in large quantities. The quasi monopoly so long enjoyed 
by gas companies has had the inevitable effect of checking pro- 
The gas being supplied by meter, it has been seemingly 
to the advantage of the companies to give merely the pre- 
scribed illuminating power, and to discourage the invention of 
economical burners, in order that the consumption might reach a 
maximum. The application of gas for heating purposes has not 
been encouraged, and is still made difficult in consequence of the 
objectionable practice of reducing the pressure in the mains during 
daytime to the lowest possible point consistent with prevention of 
atmospheric indraught. The introduction of the electric light has 
convinced gas managers and directors that such a policy is no longer 
tenable, but must give way to one of technical progress ; new pro- 
cesses for cheapening the production and increasing the purity and 
illuminating power of gas are being fully aneuied before the Gas 
Institute; and improved burners, rivalling the electric light in 
brilliancy, greet our eyes as we pass along our principal thorough- 
fares, Regarding the importance of the gas supply as it exists at 
present, we find from a Government return ‘that the capital in- 
vested in gas works in England, other than those of local authori- 
ties, amounts to £30,000,000 ; in these 4,281,048 tons of coal are 
converted annually, producing 43,000 million cubic feet of gas, and 
about 2,800,000 tons of coke, whereas the total amount of coal 
annually converted in the United Kingdom may be estimated at 
at 9,000,000 tons, and the by-products therefrom at 500,000 tons 
of tar, 1,000,000 tons of ammonia liquor, and 4,000,000 tons of 
coke, according to the returns kindly furnished me by the managers 
of many of the gasworks and corporations. ‘To these may be 
added, say, 120,000 tons of sulphur, which up to the present time 
is a waste product. 

Dr. Siemens next spoke of the value of the chemical discoveries 
by which the by-products of the manufacture of gas had become 
of such great importance. Taking the coal used, 9,000,000 tons, 
at 12s., equal £5,400,000, it follows that the by-products exceed in 
value the coal used by very nearly £3,000,000. In using raw coal 
for heating hae gage? these valuable products are not only absolutely 
lost to us, but in their stead we are favoured with those semi- 
gaseous by-products in the atmosphere too well known to the 
denizens of London and other large towns as smoke. The most 
effectual remedy would result from a general recognition of the 
fact that wherever smoke is moe tel fuel is being consumed 
wastefully, and that all our calorific effects, from the largest down 
to the domestic fire, can be realised as completely and more 
economically, without allowing any of the fuel employed to reach 
the atmosphere unburnt. This most desirable result may be 
effected by the use of gas for all heating purposes with or without 
the addition of coke or anthracite. The cheapest form of gas is 
that obtained through the entire distillation of fuel in such gas 
producers as are now largely used in working the furnaces of glass, 
iron, and steel-works, but gas of this description would not be 
available for the supply of towns owing to its bulk, about two- 
thirds of its volume being nitrogen. ‘The use of water-gas, result- 
ing from the decomposition of steam in passing through a hot 
chamber filled with coke, has been suggested, but this gas also is 
objectionable, because it contains, besides hydrogen, the poisonous 
and inodorous gas carbonic oxide, the introduction of which into 
dwelling-houses could not be effected without considerable danger. 
By resorting to ee means of heating the retorts with gaseous 
fuel, such as have been in use at the Paris gasworks for a consider- 
able number of years, the length of time for effecting each distilla- 
may be shortened from six hours, the usual period in former 
years, to four, or even three hours, as now practised at Glasgow 
and elsewhere. By this means a given number of retorts can 
be made to produce, in addition to the former quantity of illu- 
minating gas of superior quality, a similar quantity of heating 
gas, resulting in a diminished cost of salle tt and an in- 
creased supply of the valuable by-products previously referred to. 
The greater efficiency of gas as a fuel results chiefly from the 
circumstance that a pound of gas yields in combustion 22,000 heat 


units, or exactly double the heat produced in the combustion of a 
pound of ordinary coal. This extra heating power is due partly to 
the freedom of the gas from earthy constituents, but chiefly to 
the heat imparted to it in effecting its distillation. Recent 
experiments with gas-burners have shown that in this direction 
also there is much room for improvement. The amount of light 
given out by a flame depends upon the temperature to which 
the F wang of solid carbon in the flame are raised, and Dr. 
Tyndall has shown that of the radiant energy set up in sucha 
flame, only the 2,th part is luminous; the hot products of com- 
bustion carry off at least four times as much energy as is 
radiated, so that not more than one hundredth part of the 
heat evolved in combustion is converted into light. This pro- 
portion could be improved, however, by increasing the tempera- 
ture of combustion, which may be effected either by intensified 
air currents or by regenerative action. Supposing that the heat 
of the products of combustion could be communicated to metallic 
surfaces, and be transferred by conduction or otherwise to the 
atmospheric air supporting combustion in the flame, we should be 
able to increase the temperature accumulatively to any point 
within the limit of dissociation ; this limit may be fixed at about 
2300 deg. C., and cannot be very much below that of the electric 
arc. At sucha temperature the proportion of luminous rays to 
the total heat produced in combustion would be more than 
doubled, and the brilliancy of the light would at the same time 
be greatly increased. Thus improved, gas lighting may continue 
its rivalry with electric lighting both as regards economy and 
briltiancy, and such rivalry must necessarily result in great public 
advantage. 

In the production of mechanical effect from heat, us fuel also 
resents most striking advantages, as will appear from the follow- 
ing consideration. When we have to deal with the question of 
converting mechanical into electrical effect, or vice versd, by means 
of the dynamo-electrical machine, we have only to consider what 
are the equivalent values of the two forms of energy, and what 
precautions are necessary to avoid losses by the electrical resistance 
of conductors and by friction. The transformation of mechanical 
effect into heat involves no losses except those resulting from 
imperfect installation, and these may be so completely avoided 
that Dr. Joule was able by this method to determine the equivalent 
values of the two forms of energy. But in attempting the 
inverse operation of effecting the conversion of heat into 
mechanical energy, we find ourselves confronted by the second 
law of thermo-dynamics, which says that whenever a given 
amount of heat is converted into mechanical effect, another but 
variable amount descends from a higher to a lower potential, 
and is thus rendered unavailable. In the condensing steam engine 
this waste heat comprises that communicated to the condensing 
water, whilst the useful heat, or that converted into mechanical 
effect, depends upon the difference of temperature between the 
boiler and condenser. The boiler pressure is limited, however, by 
considerations of safety and convenience of construction, and the 
range of working temperature rarely exceeds 120 deg. C., except 
in the engines constructed by Mr. Perkins, in which a range of 
160 deg. C., or an expansive action commencing at fourteen 
atmospheres, has been adopted with considerable promise of 
success, as appears from an able report on this engine by Sir 
Frederick Bramwell. To obtain more advantageous primary con- 
ditions we have to turn to the caloric or gas engine, because in 


them the coefficient of efficiency expressed by oe zl may be 


greatly increased. This value would reach a maximum if the initial 
absolute temperature T could be raised to that of combustion, and 
T’ reduced to atmospheric temperature, and these maximum limits 
can be much more nearly approached in the gas engine worked by 
a combustible mixture of air and hydrocarbons than in the steam 
engine. Assuming, then, in an explosive gas engine a temperature 
of 1500 deg. C. at a pressure of four atmospheres, we should, 
in accordance with the second law of thermo-dynamics, find a tem- 
perature after expansion to atmospheric pressure of 600 deg. C., 
and therefore a working range of 1500 deg. — 600 deg. = 900 deg., 
and a theoretical efficiency of 1500 + 274 about one-half, con 
trasting very favourably with that of a good expansive condensing 
steam engine, in = the range is 150 —30 = 120 deg. C., and 
1 

the efficiency io +974 7° 
therefore capable of yielding as mechanical work two-seventh part 
of the heat communicated to the boiler, which does not include the 
heat lost by imperfect combustion, and that carried away in the 
chimney. Adding to these the losses by friction and radiation in 
the engine, we find that the best steam engine yet constructed does 
not yield in mechanical effect more than one-seventh part of 
the heat energy residing in the fuel consumed. In the gas 
engine we have also to make reductions from the theoretical 
efficiency, on account of the rather serious loss of heat 
by absorption into the working cylinder, which has to be 
cooled artificially in order to keep its temperature down to a 
point at which lubrication is possible ; this, together with frictional 
ae cannot be taken at less than one-half, and reduces the factor 
of efficiency of the engine to one-fourth. It follows from these 
considerations that the gas or caloric engine combines the condi- 
tions most favourable to the attainment of maximum results, and 
it may reasonably be supposed that the difficulties still in the way 
of their application on a large scale will gradually be removed. 
Before many years have elapsed we shall find in our factories and 
on board our ships engines with a fuel consumption not exceeding 
1b. of coal per effective horse-power per hour, in which the gas pro- 
ducer takes the place of the somewhat complex and dangerous 
steam boiler. The advent of such an engine and of the dynamo- 
machine must mark a new era of material progress at least equal 
to that produced by the introduetion of steam-power in the early 
part of our century. Let us consider what would be the probable 
effect of such an engine upon that most important interest of this 
country—the merchant navy. 

The President next spoke of the value of the British navies, 
and of the substitution of iron and then steel for wood, and of 
improvements in naval architecture. The time allowed me for 
addressing you on this occasion is wholly insufficient to do justice 
to the great engineering works of the present day, and I must 
therefore limit myself to making a short allusion to a few only of 
the more remarkable enterprises. The great success, both techni- 
cally and commercially, of the Suez Canal, has stimulated M. de 
Lesseps to undertake a similar work of even more gigantic pro- 
portions, namely, the piercing of the Isthmus of Panama by a ship 
canal, forty miles long, fifty yards wide on the surface, and 
twenty yards at the bottom, upona dead level from sea tosea. The 
estimated cost of this work is £20,000,000, and more than this sum 
having been subscribed, it appears unlikely that political or climatic 
difficulties will stop M. de Lesseys in its speedy accomplishment. 
Through it, China, Japan, and the whole of the Pacific Ocean will 
be brought to half their present distance, as measured by the length 
of voyage, and an impulse to navigation and to progress will thus 
be given which it will be difficult to over-estimate. Side by side 
with this gigantic work, Captain Eads, the successful improver of 
the Mississippi navigation, intends to erect his ship railway, to 
take the largest vessels, fully laden and outeped from sea to sea, 
over a gigantic railway across the Isthmus of Tehuantepec, a dis- 
tance of ninety-five miles. Mr. Barnaby, the Chief Constructor of 
the Navy, and Mr. John Fowler have expressed a favourable 
opinion regarding this enterprise, and it is to be hoped that both 
the canal and the ship railway will be accomplished, as it may be 
safely anticipated that the traffic will be amply sufficient to support 
both these undertakings. Whether or not M. de Lesseps will be 
successful also in carrying into effect the third great enterprise 
with which his name has been prominently connected, the 
flooding of the Tunis-Algerian Chotts, thereby re-establishing 
the Lake Tritonis of the ancients, with its verdure-clad shores, is 
a question which could only be decided upon the evidence of 


A good expansive steam engine is 


accurate surveys, but the beneficial influence of a large sheet of 


water within the African desert could hardly be matter of doubt, 
It is with a feeling not unmixed with regret that I have to record 
the completion of a new Eddystone Lighthouse in substitution for 
the chef-d’-cuvre of engineering erected by John Smeaton more 
than 100 years ago. The condemnation of that structure 
was not, however, the consequence of any fault of construction, but 
was caused by inroads of the sea upon the rock supporting it. 

When the British Association met at Southampton on a former 
occasion, Shénbein announced to the world his discovery of gun- 
cotton. This discovery has led the way to many valuable researches 
on explosives generally, in which Mr. Abel has taken a leading 
~. Recent investigations by him, in connection with Captain 

oble, upon the explosive action of gun-cotton and gunpowder 
confined in a strong chamber, which have not yet been published, 
deserve particular attention. They show that while by the method 
of investigation pursued about twenty years ago by Karoyle—of 
exploding gunpowder in very small charges in shells confined 
within a large shell partially exhausted of air—the composition of 
the gaseous products was found to be complicated and liable to 
variation, the chemical metamorphosis which gun cotton sustains, 
when exploded under conditions such as obtain in its practical 
application, is simple and very uniform. Among other interesting 
points noticed in this direction was the fact that, as in the case of 
gunpowder, the proportion of carbonic aeid increases, while that of 
carbonic oxide diminishes with the density of the charge. Thus 
whereas no marked differences are observed in the tension 
developed by small charges and by very much larger charges of 
gunpowder having the same density—i.e., occupying the same 
volume relatively to the entire space in which they are exploded— 
the reverse is the case with respect to gun-cotton. Under similar 
conditions in regard to density of charge, 100 grammes of gun- 
cotton gave a measured tension of about 20 tons on the square 
inch, 1500 grammes gave a tension of about 29 tons—in several 
very concordant observations—while a charge of 2°5 kilos. gave a 
pressure of about 45 tons, this being the maximum measured 
tension obtained with a charge of gunpowder of five times the 
density of the above. Messrs. Noble and Abel are also continuin 
their researches upon fired gunpowder, being at present occupi 
with an inquiry into the influence exerted upon the chemical 
metamorphosis and ballistic effects of fired gunpowder by variation 
in its composition, their attention being directed especially to the 
discovery of the cause of the more or less considerable erosion 
of the interior surface of guns produced by the exploding charge. 
Professor Carl Himly, of Kiel, having been engaged upon investi- 
gations of a similar nature, has lately proposed a gunpowder in 
which hydrocarbons precipitated from solution in naphtha take the 
nag of the charcoal and sulphur of ordinary powder. This powder 

as, amongst others, the peculiar property Ay completely resisting 
the action of water, so that the old caution, ‘‘ Keep your powder 
dry,” may hereafter be unnecessary. Dr. Siemens next dwelt on 
the extraordinary difference of condition, before and after its 
ignition, of such matter as constitutes an explosive agent, leads 
us up to a consideration of the aggregate state of matter under 
other circumstances. Still greater strides are being made at the 
present time towards a clearer perception of the condition of matter 
when particles are left some liberty to obey individually the forces 
brought to bear upon them. By the discharge of high tension 
electricity through tubes containing highly rarefied gases—Geissler’s 
tubes—phenomena of discharge were produced which were at once 
most striking and suggestive. The Sprengel pump afforded a 
means of pushing the exhaustion to limits which had formerly been 
scarcely reached by the imagination, At each step the condition 
of attenuated matter revealed varying properties when acted 
> by electrical discharge and magnetic force. The radiometer 
of Crookes imported a new feature into these inquiries, 
which at the present time occupy the attention of leading 
physicists in all countries. He next referred to the investi- 
gations of Mr. De La Rue and Dr. Spottiswoode and Mr, 
Moulton on electric discharge, and on a source of electric power. 
He then referred to some recent spectroscopic investigations, which 
he said to him possessed peculiar interest, for in March last he 
ventured to bring before the Royal Society a speculation regarding 
the conservation of solar energy, which was based upon the three 
following postulates, viz.:—(1) That aqueous vapour and carbon 
compounds are present in stellar or interplanetary space ; (2) that 
these gaseous compounds are capable of being dissociated by radiant 
solar energy while in a state of extreme attenuation ; (3) that the 
effect of solar rotation is todrawin dissociated vapours upon the polar 
surfaces, and to eject them after combustion has taken place, back 
into space equatorially. It was, therefore, a matter of peculiar 
gratification to him that the results of observation here recorded 
give considerable support to that speculation. The luminous 

quatorial extensions of the sun which the American observations 
revealed in such a striking manner—with which he was not 
acquainted when writing his paper—were absent in Egypt; but 
the outflowing equatorial streams he supposed to exist could only 
be rendered visible by reflected sunlight, when mixed with dust 
produced by exceptional solar disturbances or by electric discharge ; 
and the occasional appearance of such luminous extensions would 
serve only to disprove the hypothesis entertained by some, 
that they are divided planetary matter, in which case their 
appearance should be permanent. Professor Langley, of Pitts- 
burg, has shown by means of his bolometer that the solar 
actinic rays are absorbed chiefly in the solar instead of in the 
terrestrial atmosphere, and Captain Abney has found by his new 
photometric method that absorption due to hydrocarbons takes 
place somewhere between the solar and terrestrial atmosphere; in 
order to test this interesting result still further, he has lately 
taken his apparatus to the top of the Riffel with a view of 
diminishing the amount of terrestrial atmospheric air between it 
and the sun, and intends to bring a paper on this subject before 
Section A. Stellar space filled with such matter as hydrocarbon 
and aqueous vapour would establish a material continuity between 
the sun and his planets, and between the innumerable solar 
systems of which the universe is composed. If chemical action 
and reaction can further be admitted, we may be able to trace 
certain conditions of thermal dependence and maintenance, in 
which we may recognise principles of high perfection, applicable 
also to comparatively humble purposes of human life. 

We shall thus find that in the great workshop of nature there 
are no lines of demarcation to be drawn between the most exalted 
speculation and commonplace practice, and that all knowledge 
must lead up to one great result, that of an intelligent recognition 
of the Creator through His works. So then, we members of the 
British Association and fellow-workers in every branch of sciencs 
may exhort one another in the words of the American bard who 
has so lately departed from amongst us :— 

Let us then be up and doing, 
With a heart for any fate ; 
Still achieving, still pursuing, 

Learn to labour and to wat. 


Society OF ENGINEERS.—The council for the Society are 
pleased to inform the members that, through the courtesy of the 
Lords Commissioners of the Admiralty, they have been enabled to 
arrange for the members and associates and their friends to visit 
the Dockyard, gunnery, and torpedo vessels, and the other ships in 
port, at Portsmouth on Wednesday, the 13th September next. 
Arrangements have been made with the London, Brighton, 
and South Coast Railway Company for a special first-class 
express train, to leave Victoria Station at 9.15 a.m., arriving 
at Portsmouth Harbour Station about 11.30, and returning 
punctually at 7.5 p.m. The party will assemble at the main 
entrance to the Dockyard at 1.15 p.m. Dinner will be provided at 
Cawte’s Hotel, adjoining the Southsea Pier, at 5 o’clock. Tickets 
for the double journey, including dinner, but exclusive of wine, Xc., 
17s. 6d. All applications for tickets must be paid for, and sent in 
on or before Monday, the 4th September next. 
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FO EIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveau, Rue de la Banque. 

BERLIN.—Asuer and Co,, 5, Unter den Linden, 

VIENNA.—Messrs. Gzrotp and Co., 

LEIPSIC.—A. Bookseller. 

NEW YORK.—Tue WILLMER d Rogers News Company, 
81, Beckman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which 
with these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
contaming — must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 


B.—No. 
G, (Liverpool).—So far as we are aware, your automatic coupling is new. 
On its merits we pronounce no opinion. 


SOAP-MAKING PLANT, 
(To the Editor of The Engineer.) 
Sim,—Would any of your readers kindly favour me with names and 
addresses of makers of the above ? W. G. 8. 
London, August 21st. 


COMPRESSED PAPER. 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers inform me where I can obtain com- 
pressed paper for frictional driving? I want a ring for outside of a 
pulley—10in. external diameter, with sin. diameter hole and 4}in. thick, 

London, August 22nd. 


TRITURATING MANGANESE AND EXTRACTING SILVER FROM 
MERCURY. 


(To the Editor of The Engineer.) 

Sir,—I shall feel obliged if any of your readers can give me particulars 
and prices of machines to triturate manganese, and also of an apparatus 
to evaporate mercury—quicksilver—to extract the silver. MANGANESE. 

Lincoln, August 17th. 


FANCY CARD BOX AND CUTTING AND FOLDING MACHINES, 
AND WOOD CHIP AND PILL BOX MACHINES. 
(To the Editor of The Engineer.) 

Sin,—We shall be obliged if any of your correspondents can give us the 
names of makers of machinery for making card fancy boxes, cutting and 
folding machines ; also wood chip and pill box machines, M. B. 

Sheffield, August 18th. 


SUBSCRIPTIONS. 

Tar Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers).. .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. .. £1 9%. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tux Exotneer Volume, price 2s. 6d. each. 

Many Volumes of Tak Enctneer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :— Foreign paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 

advice to the Publisher. Thick Paper Covies may be had, if preferred, at 


increased rates. 
Remittance by Post-office Order. — Australia, Belgium, British 
Columbia, British Guiana, Cape of Good Hope, 
France, Germany, Gibraltar, I erg Natal, Netherlands, 
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Chili, £116s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
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ADVERTISEMENTS. 
«" The charge for Advertisements of four lines and under ws three shillings ; 
two lines one shilling and sixpence ; odd lines are 


charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements rom the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; ali 
other letters to be addressed to the Editor of Tak ENGINEER, 168, Strand. 
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ELECTRICAL LOCOMOTIVES. 


Tur President of the Institution of Mechanical Engi- 
neers, in his address at Leeds, urged the study of what we 
may term portation. The President of the British 
Association, in his address, called attention to the use of 
electrical apparatus in the transmission of power. It 
might have Son assumed that Dr. Siemens would have 
directed attention to a subject he has been so closely 
connected with for many —_ and it may not be out of 
place here to consider the present position of electrical 
apparatus as aiding in the transmission of power. Neither 
Pope’s satire, nor the logic of facts, permit civilised 
humanity to rest content that “ What is is right.” Mr. 
Westmacott, drawing his examples from different direc- 
tions, showed that Ya was a constant tendency towards 
perfection. In lighting tallow gives place to oil, oil to 
gas, and perhaps gas to electricity. e one takes the 
oremost place, the others act as subsidiary allies. So 
mud-paths gave place to acknowledged roads ; the roads 
were macadamised ; came into use, and railways fol- 
lowed—the latter being now the principals, the othersthesub- 
sidiaries—all having their uses, But the fiat of progress is 
omnipotent. That which was first has been superseded, 
and it would be ridiculous to suppose that supercession 
has ceased. We do not argue that electricity will 
necessarily oust steam. At the present moment the con- 
trary seems likely. But we may hold that the use of 
electricity will increase the use of and necessity for steam 


Long before the construction of the magneto-electric 
machine, and hence before the idea of a dynamo had been 
mooted, the possibility of utilising electricity for metor 

urposes had been suggested. Prof. Salvator Dal Negro 
in 1832 published a paper in which he explained how he 
employed electro-magnetism to move machinery ; while in 
January, 1833, Dr. Schulsen showed such a machine. 
Prof. Jacobi was at the same time carrying on his investi- 
gations, and in 1838, at the expense of the Russian Govern- 
ment, tried the experiment of propelling a boat by electro- 
magnetism. The vessel was 28ft. long, 7°5ft. wide, and 
drew 2°75ft. water. The publication of Jacobi’s letter to 
Faraday called forth one from Prof. Forbes, of Aberdeen, 
explaining the work of a townsman, Mr. R. Davidson, in 
the application of electro-magnetism as a moving power. 
Before describing Davidson’s work, we must, however, refer 
to that of Davenport in the United States. This man, a 
blacksmith in Philadelphia, commenced in January, 1840, 
a newspaper entitled Zhe Electro-Mechanie and Mechanic's 
Intelligencer, The paper was published in New York, and 
was printed by a press worked by an electro-magnet. 
Previous to this Capt. Taylor, also an American, had obtained 
patents both in America and in England for an electro- 
magnetic engine. To return to Davidson’s work. This 
was, so far as we know, the first attempt to utilise elec- 
tricity in propelling a locomotive. There must, we imagine, 
be men still living who witnessed the experiments, and 
although with our wider knowledge in 1882 we know all 
such attempts were necessarily doomed to fail, it would be 
interesting to be able to obtain more details. The making of 
history is always a difficult task ; the making of history accu- 
rate in all its details is an impossibility. We ought, how- 
ever, to obtain a fairly accurate account of the introduction 
of electricity into the mechanical arts, because such 
introduction is within the memory of living persons. 

The central part of the axle on Mr. Davidson’s carriage 
had fixed upon it a cylinder of wood. The wood was 
— longitudinally with several grooves at equal 

istances _ and bars of soft iron were fitted into the 
grooves. The poles of horseshoe-shaped a 
were brought within a short distance on opposite sides of 
the cylinder, and a commutator make-and-break arrange- 
ment designed to, at one moment, render a magnet or set of 
magnets active,at another to make them inactive was added. 
The current was obtained from batteries formed of pairs of 
iron plates with plates of ted zinc between. 
There were six batteries, three at each end of the a 
each battery having ten zinc plates, 15in. by 12in. The 
iage tried on the Edinburgh and Glasgow Railway, 
together with the apparatus, weighed over 5 tons, and was 
16ft. long by 6ft. broad. The rate of motion obtained was 
about four miles per hour. The result was by uo means 
satisfactory or startling, but compares favourably with the 
first results of many experimental trials on a practical 
scale. We know not what became of Mr. Davidson or his 
invention, and hope that this article may elicit further in- 
formation. 

A model electric locomotive was exhibited last year in 
the Belgian exhibits at the Paris Electrical Exhibition. 
This apparatus was stated to have been constructed in 
1840. The Belgian catalogue is reticent of further 
information. Perhaps we may here again elicit informa- 
tion. We must, however, hasten from the impractical to 
the practical. It was not till the recent development of 
the yew machine for electric lighting purposes that 
specially close attention was given to it as a means of 
transmitting power. Whatever may be the future of 
electricity as applied in the direction of locomotion, the 
merit of its first real practical application must rest with 
the house of Siemens and Halske at Berlin. At Diissel- 
dorf, as is known to many members of the Iron and Steel 
Institute, at Berlin, at Brussels, at Paris, and at the 
Crystal Palace, tramways have been worked during a 
longer or shorter period to show the practical nature of the 
application. A permanent line is in operation at Berlin, 
designed and worked by this firm. The principle of the 
arrangement is exceedingly simple. The current is generated 
by a fixed dynamo, and carried by conducting wires to, say, 
one rail of the line, the rails being fairly insulated from 
each other. The current passes from the rail through the 
wheel or by brushes to the dynamo fixed to the carriages 
and through it, causing its armature to revolve, and hence 
to revolve the wheel, and thus the train by the other rail 
and its connections to the second terminal of the fixed 
machine. Objections to this system were raised, because 
under most climatic conditions the insulation would be 
bad, and render the working of the line almost or quite 
impossible. Messrs. Ayrton and Perry have devised 
means to obtain satisfactory insulation under almost 
any conditions, and we believe that experiments on a 
ractical scale will soon carried out in America, 
if not in England, to test the correctness of their 
views, At the present time the Binks system is being 
shown at the Crystal Palace. This is a modification 
in details of the Siemens and Halske, the principle 
being the same. We cannot now dwell upon the suggestions 
and experiments that have from time to time been made 
to apply the electric current to other mechanical p 
Suffice it to say that so far the dynamo has been by Hop- 
kinson, by Siemens, by Schwendler, and others, shown to 
be a fairly economical transmitter of power, and that 
Siemens believes it may be still further improved. We 
think there is no doubt as to the improvement, and that it 
will be found ere long that, good as these machines are, it 
is not difficult to design a more economical and effective 
machine than has oe been produced. Historical facts have 
been dealt with here, theories and possibilities must be 
reserved for a future oceasion. 


BRIGHTON BEACH. 

As the works now proceeding at Hove approach nearer 
to completion it is of interest to observe how far they 
appear likely, when finally out of hand, to fulfil their 
object ; and as the collection of beach by their agency is 
but a gradual process, their earliest effects cannot but be 
useful in determining how the novel principle upon which 
the groynes are expected to act is likely to answer. With 


this view we have very Papen | paid the beach a visit, and 


carefully noted the effects produced during the compara- 
tively fm interval since the groynes have been so far 
completed as to become operative. Considering the diffi- 
culties which are now giving rise to such an outery at 
Hastings, to which we referred in our leading article in 
our issue of August 11th, and which afford, to a great 
extent, a parallel to those which lead to the undertaking at 
Brighton upon which we have so frequently commented, 
the experiment with trending groynes, now being carried 
out at the latter place by Mr. Ellice-Clark, may afford an 
instructive lesson by which future works required at 
Hastings may well be guided. It is with satisfac- 
tion that we have observed that the works at Hove 
appear to us already to have attained a large amount of 
success. Not only is beach accumulating, as was only to 
be expected, on the windward side—so to term it—of the 
groynes, but it is doing so also to the leeward of them. 
This fact affords very strong evidence that there no longer 
exists that scouring action on the last-named side which 
has always proved a difficulty with such constructions. 
Many of these that we have observed are of great height, 
and it has been no uncommon thing to see a timber erec- 
tion supporting some 20ft. of beach on its weather face, 
whilst there has been a total absence of counterpoise on 
the other. The weight of such a mass of beach has of 
course operated most injuriously on timber groynes, which, 
although tied as strongly as circumstances admit, have 
frequently been known to yield to the pressure. 

A very noticeable instance of the collection of beach 
to leeward is afforded at Hove in the case of the 
concrete groyne having an extended masonry root, to 
which we referred in our last article upon this subject. 
We, when then writing, stated that there seemed to us a 
probability of beach accumulating there, though the 
slight collection of it at that date made us uncertain as to 
whether it had any prospect of permanent lodgment. 
This, our recent inspection assures us, it has certainly 
obtained, and the danger we then pointed out as appearin; 
to be imminent of the destruction of the esplanade cli 
has been averted so completely that Mr. Ellice-Clark has 
felt himself to be justified in re-making with earth the 
slopes formerly destroyed by the imroad of the sea. That 
these satisfactory results are due to the adoption of groynes 
placed at an angle to the shore line appears to us to be 
certain, and we believe that the experiment made by the 
engineer to the Hove authorities will mark a new depar- 
ture in the construction of groynes. Not that the plan 
set forth in Mr. Ellice-Clark’s letter to us on this 
subject appears to have been adopted in its en- 
tirety. As far as we were able to judge, the 
angles of the succeeding groynes do not diverge 
in any degree to the extent that was sketched out in that 
letter—a plan which induced us to fear that perhaps the 
ultimate and penultimate groynes might expose a danger- 
ously broadside face to the blows of incoming waves. It 
appeared to us, indeed, that these groynes all trend at 
similar angles—are, in short, parallel in their divergence 
from the line which would form a true perpendicular with 
the shore line ; and so, if, as we believe to be the case, the 
principle finally adopted has proved of complete efficacy, 
the very serious danger we pointed out has been averted. 
It is extremely interesting to observe how the collection of 
beach between these groynes is proceeding, and how very 
different an aspect the beach line between any two of them 
now in course of formation presents from what would have 
been apparent had the groynes been run out straight on 
the old method. When the accumulation has further 
advanced this difference may not be so noticeable as it 
now is during the earlier period of collection ; and its 
present condition affords a useful illustration of the course 
of action induced by the plan adopted by Mr. Ellice-Clarke. 
Under the old system, the line of beach, commencing from 
the terminal point on the windward side of one groyne, 
would p , With but a very slight curvature, to the 
root on the leeward side of the next groyne to windward, 
and at this latter point destructive action by the sea almost 
invariably occurred. Now, however, in the instances 
under remark, while commencing as before at the terminal 
point of the leeward groyne, a comparatively sharp curve 
carries the beach line very far along the face of the wind- 
ward groyne, thus protecting and giving considerable 
support to what has hitherto been its almost completely 
bare side. It requires no remarks from us to point out 
how great an advantage is thereby gained, or the prospect 
this ensures that the lodgment of the beach will be per- 
manently maintained. The results we have instanced are 
visible to a greater or less extent throughout the whole 
series of the protective works, whether of concrete or 
timber, that extent being evidently only contingent upon 
the length of time since completion. It remains, of course, 
to be seen whether the advan we have described will 
be as fully maintained when the beach deposits extend 
further out, and so become more —— to the sea, owing 
to their being less sheltered by the length of the groynes ; 
but we see no reason to fear that this should not be the case. 
The curve named above will probably, we should say, become 
less strongly defined, because the sweep of the current will 
become less embayed ; and this, which will be a positive 
advantage, is the only difference which we can conceive as 
likely to be established under such changed conditions. 

Leaving the subject of the successful results obtained 
by Mr. Ellice Clark’s trending groynes, we next proceed 
to observe upon the effects produced upon the section of 
the beach within the adjoining parish at the point where 
the Hove Commissioners’ responsibilities end. In our 
article above referred to upon the Hastings beach, we 
pointed out the disastrous consequences which have followed 
the unwise removal of beach for a variety of purposes from 
the foreshore at that place. This evil example appears to 
be followed by the Brighton authorities with a reckless- 
ness which is greatly to be wondered at. Certainly their 
borough engineer, Mr. Lockwood, should have very strong 
grounds for his apparent want of apprehension as to the 
possible results of the wholesale denudation which is going 
on just at this, the most vulnerable point of his wed 9 for 
here, almost within a stone’s throw of the locality of the 
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disaster which has caused Hove so large an expenditure, 
cartload after cartload of shingle is permitted to be 
removed for building purposes. In our earlier articles on 
this subject we prophesied that, sooner or later, and as the 
effects of the Hove works become developed, the inroads 
of the sea will be turned on to the unprotected Brighton 
beach at this very point. As yet this does not appear to 
be the case, but the re-accumulation at Hove is still too 
much in its infancy to have had the effect we dreaded and 
stilldread. Whether our forebodings be in the end fulfilled 
or not, they are not held without strong grounds based on 
the results of former experience; and we cannot too 
strongly condemn the practice of removing shingle at.the 
very spot where such experience tells us weakness is pretty 
certain ere long to be demonstrated. The sale of the 
beach there isa “penny wise and pound foolish” policy, 
which the Brighton authorities will probably have as much 
to regret as do those at Hastings their past proceedings of a 
similar character. As we have said, up to the present time 
there has been no denuding action at this point, although 
the easternmost Hove groyne is, we believe, complete. 
Three causes may be operative to explain this fact. The 
first, and that which most strongly recommends itself to 
our judgment, is that Mr. Ellice-Clark has in this groyne 
followed very closely upon our sugyestion that it should 
be merely a stay to the beach already in situ, and should 
not be carried out sufficiently far to sea or constructed high 
enough to force the current into the leeward so as to pro- 
duce the dreaded scour on its eastward face. The second 
is that the slightly eastward direction given to it may have 
considerably modified the liability to that scour, as has 
been the case with the groynes previously commented upon. 
The third cause may be as previously suggested, that the 
destructive action is only deferred pending the advance of 
the beach to the westward. Whether, however, any of 
these causes be the right one or not, it passes prevision to 
be able to say that the present state of things will 
much longer continued, and the removal of the beach 
appears to us, therefore, to be suicidal. 

Mr. Ellice-Clark wrote us that it is his intention, if per- 
mitted, to read a paper at some future date on the subject 
of these works to the members of the Institution of Civil 
Engineers. We feel sure that such a paper is likely to 

sess extensive interest. We shall learn by it what is 
the full measure of success attained by what is quite a new 
departure in the use of groynes, and it may determine the 
design to be adopted for works of a similar character at 
many places along our coasts now as seriously threatened as 
Hove has been. We shall also doubtless learn by that 
paper the outlay incurred, and shall thereby be able to 
judge whether the works, economically considered, present 
advantage over a sea wall covering the entire length of 
frontage threatened. 


THE LIME PROCESS FOR GETTING COAL. 

Aw interesting and important series of experiments has just 
been made at the Wharncliffe Silkstone Collieries, near Sheffield. 
These collieries are among the largest in South Yorkshire, and 
have been in operation for fully twenty-five years. They afford 
employment for over 600 hands. Though gas is met with in the 
workings, the collieries have been very free from explosions; 
but the company, with a laudable desire to leave nothing undone 
to secure safety to the miners, determined to test the new 
method of winning coal by the use of compressed lime in the 
place of blasting powder. The patentees were communicated 
with, and experiments took place in the presence of the man- 
agers of the collieries, Mr. J. Peel and Mr. G. B. Walker, Mr. 
Todd—Nunnery Colliery—and other officials and workmen. 
The test took place in the Parkgate seam, where several yards of 
coal face had been holed. A hole about 3in. in diameter was 
drilled into the seam to the depth of 4ft. The hole having been 
thoroughly cleaned out, a perforated iron tube was placed in it ; 
into this tube a cartridge of compressed lime was inserted. The 
cartridge was originally about 7in. long and 24in. in diameter ; it 
was compressed by hydraulic power to 3in. long. There is a 
groove in the cartridge to allow a water tube to pass along it. The 
lime being rammed home, and the hole filled up, a small pump 
was used to force water to the bottom of the iron tube and 
round the cartridge, which was covered with calico. Simultane- 
ously with the injection of the water the rending process began, 
and in half-an-hour about ten tons of coal came away in a nearly 
unbroken mass, one piece being 9ft. long. It is estimated that 
‘of the whole fall not more than 6 per cent. was “small,” while 
under the wedging system a large percentage of “small” coal is 
produced. A second trial was made in another part of the 
workings, which is considered the worst in the pit. Here the 
results were also exceedingly satisfactory, and the managers 
resolved to adopt the system at once. The workmen who wit- 
nessed the experiments were greatly pleased, and expressed the 
wish that the system should become general, which it has every 
chance of doing in the South Yorkshire district. 


THE MANCHESTER SHIP CANAL, 


Aw alternative scheme for a ship canal to Manchester, whick» 
it is urged, will be more advantageous to the district and less 
costly than the proposed course along the rivers Irwell and 
Mersey through Liverpool, has been set forth by a correspondent 
in one of the local journals. The writer contends that the loss 
of time in vessels passing from the mouth of the Mersey at 
Formby to Manchester will be nearly equal to a tide of twelve 
hours, whilst the cost of insurance, tug service, lights, port and 
harbour dues, will be excessive. The cost of constructing a ship 
canal and contending with water for the whole course will, it is 
urged, involve more time and money than cutting a greater dis- 
tance through dryland. To overcome these and other difficulties, 
the writer would avoid the Irwell and Liverpool altogether and 
commence at the sea near Preston, passing through the valleys 
of East Lancashire, where the country offers but few engineering 
difficulties. This course would serve the towns of Blackburn, 
Accrington, Burnley, Darwen, Chorley, Bolton, Bury, with many 
intermediate places, and at the Manchester end it is suggested 
that the old racecourse in Lower Broughton would offer an 
eligible site for the docks. This alternative scheme would, it is 
urged, be accessible from all parts by railway and road, and, as 
compared with the Irwell and Mersey scheme, the cost, the 
writer believes, would be one-third less. Another scheme for 
facilitating the transit of goods between Manchester and Liver- 
pool has been set forth by Mr. F. R. Leyland, shipowner, of 
Liverpool, in his evidence before the Royal Commission on Agri- 
culture. This is to lay down a sort of plate-way or steam tram 
along the highyroad for the especial benefit of farmers and others 


on the road side. By this scheme laden carts would go on to 
the plate-way and be picked up by traction engines for convey- 
ance to their respective destinations. A scheme on a small scale, 
Mr. Leyland stated, has been got up in Liverpool, and if carried 
out from Manchester and Liverpool he estimated that the cost of 
transport between the two places could be reduced from 10s. per 
ton, which the railways now charged, to 5s. per ton. 


LITERATURE. 


Modern Metrology ; A Manual of the Metrical Units and Systems 
of the Present Century. By Lows D.’A, Jacksox. London : 
Crosby Lockwood and Co. 1882. 

As the author remarks in his preface, measures, as exempli- 

fied in the pecks, pots, and pounds of the tradesman, may 

not at the outset appear inviting; but even those who 
have no special acquaintance with scientific operations 
demanding the employment of very various measures, or 
with commercial operations with foreign lands necessitating 
a knowledge of various systems of representing value, will, 
after very little consideration,see how much metric units and 
systems are mixed up with an interesting phase of the history 
of peoples. In spite of the opposition which English people 
generally feel to the introduction of the French or continental 
metrical system of units and measures, there is no doubt 
that its employment for scientific work is rapidly increas- 
ing, and that this is making it more familiar to those 
employed in engineering and manufacturing industries. 

There is not, however, probably more than 5 per cent. of 

our population who would feel much less disconcerted by 

a compulsory adoption of the French metric system in 

England now than were most of the French people; for 

in the reign of Charles X., over thirty years after the 

legal establishment of the system, it became necessary to 
sanction the use of selling and buying by certain old 


be | Standards, chietly because of the ignorance and inertia of 


the lowest trading classes and peasants. Thus was the “sys- 
teme usuel” sanctioned when the intelligent manufacturing 
and commercial classes had become thoroughly accustomed to 
the metrical system. With us there would be more 
difficulty connected with a similar change, because 
we have now only one legal system throughout Great 
Britain, while in France there were at the time referred to 
many legalised systems. Mr. Jackson’s book, however, is 
not specially concerned with what is known as the metric 
system, but the systems of measurement adopted all over 
the world. It is perhaps wrong to say systems, for in 
some of the countries mentioned all system is wanting, 
though a number of measures of length, bulk, and value of 
long-standing acceptation are in use, It is not simply a 
book of tables of linear, surface, cubic, capacity, and 
weight measures, or a description of these, but 
it contains interesting observations on the origin of 
the different units, and on the changes which have 
been made. The book consists mainly of two parts, 
the first containing these historic and critical observations, 
with the values of any unit used during this century ; and 
the second part containing the common national systems 
and collections of measures most frequently required. 
A part of the object, however, in writing the book has 
obviously been to devote some space to certain proposed 
reforms which are dealt with in two appendices, one being 
on a “ Proposed English Commercial System,” and the 
other on “The Actual and the Proposed Standard Tem- 
perature and Pressure.” We cannot discuss the system 
proposed here, but we may mention that it is largely based 
on Dr. Miller’s foot-weight standard or talent, which is 
equal to the weight of a cubic foot of water, which should 
be taken at 39°4 Fah., or 40 C., for both water and vessel, 
and not 39°4 for the one and 62 for the other as at present, 
bases which involve an apparent absurdity, which is 
avoided by calculated compensations for volume and tem- 
perature. 

The book represents an enormous task in compilation, 
calculation, and reduction, and is well got up, though it 
much wants an index. It may be hoped that it will 
direct attention to possible useful improvements in our 
metrology, and it will be found of great assistance to all 
interested in reform in this direction. 
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THE DOM PEDRO II. BRIDGE. 


On page 136 will be found illustrations of the details of 
construction of this bridge, an elevation of which, with a brief 
description, appeared in our last issue. 

Our illustrations this week show a partial elevation of the 
main girder, with transverse sections of the same. The fixed and 
roller bearings arealso shown, as well asa detail of the construction 
of the main girder. In a succeeding impression we shall further 
illustrate and describe this bridge. 


NAVAL ENGINEER APPOINTMENT.—The following a tment 
has been made at the Admiralty :—Henry C, Golds , engineer, 
to the Starling. | 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. } 


SEWAGE AND THE RIVER LEA, 

Si1r,—Referring to a statement which appeared in the newspapers 
on the 14th inst., as to a wholesale destruction of fish by poisonin 
in the river Lea, and the suggestion that such poisoning occurr 
through a discharge from the Sewage Works at Tottenham, will 

‘ou permit me, as the engineer of the district named, to state that 
Tottenham is in no way responsible for any destruction of fish in 
the Lea? 

The dead fish were found in the old river—not in the stream upon 
the banks of which the Sewage Works of Tottenham are situated— 
and quite a mile and a-half distant from the works. Old fishermen 
believe that something deleterious has been put into the river, 
either through accident or by design. So far from our sewage 
works being regarded as injurious to fish, it is a fact that the out- 
fall of the works is a favourite fishing spot, from twenty to fifty 
piscators at a time being seen there every day during the season 
—indeed, the locale seems to be one of the chief feeding places for 
the fish, and many are taken there. 

In justice to this parish, I ask you to be good enough to find 
space for this letter in an early issue of your paper. 

Combes Croft House, Tottenham, V. A. N. DE Pape, 

August 18th, 


SEWAGE AND AIR, 

Sin,—The letter of Mr. Hughes, which appeared in your issue 
for August 11th, referring to the above subject, deals mainly with 
the credit due to the original invention of the dry closet system, 
On that point I can have nothing to remark, beyond that the fact 
of Dr. Lloyd’s prior claims over those of the Rev. Mr. Moule were 

reviously unknown to me. Mr. Hughes, however, states that Dr. 
oyd ‘‘was undoubtedly the first to advocate the system of sepa- 
rating the urine from the fceces,” a system which, if the views put 
forth in my former letter be correct, is the basis of a great mistake, 
leading to the imperfect defecation which my experience detected. 
But it so happens that the attempts made to carry out this system 
can only be very partially operative. Most certainly they can only 
be so in the case of latrines resorted to by large numbers ; and no 
information is possessed by me of the results obtained in instances 
where such separation has been fully effected. Perhaps Mr. Hughes 
will be able, and in that case obliging enough, to tell us of any 
such instance known to him, and what was the condition, under 
such circumstances, of the matters removed. 

If there was a markedly improved defecation due to the absence 
of urine, it would of course go far to ewe my contention—one, 
it must be admitted, only at present hypothetic—that the fluid 
and solid matters contain mutually reactionary principles. One 
word as to your correspondent’s stat t that the dry sewage 
system presents no difficulties to its application in large towns. 
Presuming that the removal presents none, is the supply of the dry 
material in the large quantities requisite free from them ? 

St. James’s-street, London, 8.W., AF. 

August 21st. 


MECHANICAL REFRIGERATION OF AIR. 

S1rr,—I would ask Mr. Lightfoot if he has not made a mistake 
in stating in his article ‘‘On the Mechanical Refrigeration of 
Air "—THE ENGINEER, July 28th—that the shaded portion E F D 
represents the work done by a gas expanding from volume D C to 
AB? I should have thought that Mr. Lightfoot had merely made 
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a slip, but it occurs again in his Fig. 2, and the same statement is 
made twice in his second article—THr ENGINEER, Aug. 4th. 

The work done by a gas expanding from volume C D to volume 
A B appears to me to be the whole area E Dd B. 

Sunderland, August 14th. W. KILRINGTON. 


THE FORESHORE AT HASTINGS, 

S1r,—The fishermen of Hastings, as well as the owners of house 
property, owe you a debt of gratitude for your admirable article on 
this subject. As adviser to the fishermen of the course they have 
pursued in appealing to the Imperial authorities, may I point out 
that the danger to life might easily be averted if our Town Council 
knew anything of the subject, or would follow the advice of Sir 
John Coode. The only course by which immediate danger to life 
can be removed is to allow a small portion of the beach at the 
groynes westward of the pier to travel. There is a surplus in that 
situation, and sufficient could easily be allowed to go along without 
any danger to where it is now Jocated. There is, however, I fear 
no hope, unless Imperial authorities interfere, to prevent the pro- 
bable sacrifice of life to be apprehended in the case of a south- 
western gale on a high tide. 1 thank you very much on behalf of 
the Hastings fishermen. F. JOHNSON, 

Hon. Managing Sec. to the Society for Investigating 
Disasters at Sea on our Coasts. 
23, Roman-road, St. Leonards-on-Sea, 
August 19th. 


ENAMELLING CAST IRON PIPES AND CASTINGS, 

S1r,—My attention has been drawn to your notice of the new 
Bohemian invention for the enamelling of cast iron pipes, &c., 
during the casting in the foundry. In this you say the process is 
still secret. I beg to inform you that the Bohemian inventors 
have patented the invention in this country, and forwarded me 
the particulars for publication, and samples of pipes made in this 
way can now be seen at my office in Liverpool. 

There are various receipts for the enamel, depending u the 
purpose for which it is applied. One for water pipes is as follows : 
twenty-eight parts by weight of silica, eleven calcined carbonate 
of soda, and six carbonate of lime. Another is : thirty-four silica, 
eleven carbonate of soda, twelve chalk, and eleven dried pipe-clay, 
to which boracie acid or lead oxide can be added when a more 
vitreous enamel is required. The core forming the inner surface of 
the pipe—and if desirable, the mould too—is coated with black lead, 
smoothed, and the enamel as a powder, paste, or pigment, applied 
to the thickness required. The molten iron causes the enamel to 
soften and firmly adhere to the iron, If it is not necessary that 
the enamel should be smooth, the black lead is omitted. 

The enamelled pipes are much appreciated in Bohemia, as may be 
seen from the fact that the Municipal Council of Egar have 
passed a resolution to use no other kind. The enamelled pipes are 
now being manufactured in several works in Germany and Austria, 
and arrangements will shortly be pleted for licencing one or 
more firms in this country. ‘W. P. THOMPSON. 

Patent-office, 6, Lord-street, Liverpool, 

August 17th. 
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RAILWAY MATTERS. 


Mr. Henry APPLEBY, who for many years was superintendent 
of the locomotive and carriage department of the Monmouthshire 
Railway and Canal Company, and for the oe few years super- 
intendent of the South Wales division of the Great-Western 
Railway, has been appointed superintendent of the locomotive and 
carriage department of the Waterford and Limerick Railway. 

Since the accident a short time back to one of the bridges crossing 
the new short length of line from the Central Station, Manchester, 
to Stockport, worked by the Midland Company, it has been 
decided to rebuild the whole of the bridges along the length. The 
accident consisted in one of the cast iron girders supporting the 
bridge giving way and precipitating the bridge over a portion of 
the line. With the view of preventing the recurrence of any 
similar accident, the bridges are being strengthened by putting 
in cast iron girders of stronger sections and increasing the number. 

THE general secretary of the Amalgamated Society of Railway 
Servants having intimated to the Board of Trade the intention of 
the society to hold an exhibition of improved railway vehicle 
couplings at Darlington, on October 3rd and followin, ys, and 
further asked the Board to assist with any models in their posses- 
sion, has received a reply containing the following :—‘‘The Board 
of Trade have no working models of appliances for insuring safety 
to railway servants in performing their duties, but the Board of 
Trade would be prepared to grant a certificate, either under the 
International or Industrial Exhibitions Act, for the protection of 
the patent rights of inventions to be exhibited. The Board of 
Trade would also direct the attention of their railway inspecting 
officers to such an exhibition, as I may state that they have every 
wish to encourage the examination and consideration of such 
appliances.” 

AN extraordinary accident happened on the Lancashire and 
Yorkshire Railway on Monday morning, a short distance from 
Hindley station. In order to do away with the level crossing at 
this spot, a large iron foot-bridge had been placed over the line, 
and the work was nearly completed. The contractors were on 
Monday fixing rollers underneath the structure to allow for expan- 
sion and contraction, when, as is alleged, as one end of the bridge 
was being lowered on to the rollers a sudden gust of wind caused it 
to cant, and the structure fell on to the railway, completely block- 
ing the whole of the lines. One workman, who was on the bridge 
at the time, was precipitated to the ground and sustained a severe 
shaking, but no one was killed. Breakdown gangs were quickly on 
the spot, but the task of removing the bridge, which is 132ft. long, 
was both tedious and difficult. In six hours one line was cleared. 
The express had only just passed when the accident happened. 
The structure weighs 30 tons, 

On Saturday night last, between 11 and 12 o’clock, an accident 
occurred to a heavily laden coal train on the Great Western 
Railway. While travelling to Birkenhead from South Wales, and 
when passing a point known as Rossett Mill Race, about three- 
quarters of a mile from Rossett Station, and about four miles from 

rexham, the axle of one of the trucks snapped. The driver was 
not able to stop the train at once, it being dragged along to Rossett, 
tearing up the road for a long distance. When the train came to 
a standstill it was found that a number of trucks were a complete 
wreck, the two platforms of the station being greatly damaged, 
and the contents of eleven trucks being scattered thereon. The 
signals and wires were destroyed, andthe posts of the station gates 
uprooted. A large number of men had to be engaged in clearing 
the metals, and the traffic carried on on a single line between 
Wrexham and Balderton level crossing. A good brake would have 
saved nearly all this loss, and in America brakes are being applied 
to goods’ wagons, 

THE Great Western train leaving Birmingham at 10.5 a.m. met 
with a serious accident on Monday morning on entering the low 
level station at Wolverhampton. From a cause as yet unex- 
plained, the engine left the rails near to some points, and after 
ploughing the ballast for a short distance mounted lines which 
took it to the wrong side of the platform. The train was composed 
of five carriages, and of these the first two, getting off the rails 
altogether, mounted the end of the platform and, coming into 
violent collision with each other, were wrecked. One of them 
falling upon the engine driver, George Gibbs, of Leamington, who 
had jumped, or been thrown from the engine, crushed him so 
fearfully that death was instantaneous; the stoker remained on 
the engine uninjured. Six of the passengers in the two leading 
carriages were more or less shaken or hurt, an elderly tradesman 
named Joseph Fieldhouse having his arm broken and his face 
lacerated, besides sustaining a severe shock. Mr. J. H. Love, the 
company’s local surgeon, was at the station immediately after the 
accident, and was assisted by Mr. Kough in attending to the suf- 
ferers. The line was cleared in four hours. 

THE works that the Great Western Railway Company has in 
hand include some that are at the present time of the utmost 
interest to engineers. It has a very large amount of capital that is 
sunk in these works, and that cannot be productive till they are 
completed. On the Severn tunnel it has already spent some 
£469,617, and the recent rate of expenditure on that great work 
has approached £20,000 monthly. It is true that the official report 
states that recently ‘‘considerable and satisfactory progress ” has 
been made with that important work, but it is evident that the 
expenditure will i for a Jong time before it becomes pro- 
ductive of any return to the shareholders. The Bala and 
Festiniog Railway has claimed £150,000; the Cornwall Railway, 
£202,500 ; and the Llynvi and Ogmore Railway, £230,040 ; so that 
in other subsidiary, but important branches, it will be apparent 
that there is a very large amount of capital that is idle and 
unremunerative at present. A further £312,966 is the estimate of 

the amount needed from the beginning of the present half-year to 
complete the works that the company has itself in progress; and 
the subscriptions that are to be made to other railways are expected 
to reach, in the total £342,689, so that there is a large capital 
expenditure before the Great Western Railway Company. It must 
in some degree be a burden to the shareholders of the company at 
the present time ; but as the works are completed they ought to 
tap fresh streams of traffic, and thus the shareholders of some 
future period will benefit by the present large capital expenditure. 

IN an interesting article entitled ‘‘ From the Missouri to the 
Yellowstone,” a correspondent of the Zimes at Little Missouri 
writes :—‘* The Northern Pacific last year extended its road from 
the Missouri 230 miles to the Yellowstone, opening up a varied and 
interesting country, invading the haunts of the Indian, the buffalo, 
and the antelope, and carrying the traveller among the curious 
phenomena of ‘‘the bad lands.” In less than another year the 
wonders of the Yellowstone Park and the great Montana cattle 
ranches will be brought within railway reach. The most tedious 
and costly item in the construction of this western section is the 
iron bridge spanning the Missouri, which at Bismark is 1200ft. 
wide, with marshy flats extending nearly a mile on either side. 
This muddy stream, like the Severn at Bristol, is prone to change 
its course, to deposit sand-banks, and shortly to sweep them away. 
These irregularities and the great floes of ice, said sometimes to 
reach 36ft. high, which in spring come driving down stream, 
necessitate special precautions to secure. solidity and strength. 
Substantial stone piers are being built in coffer-dams which have 
to be sunk 60ft. to reach a solid foundation. On the bridge and its 
approaches 600 men were employed during my visit, receiving 
2 dols. 50c. per day. The total cost is estimated at 1,000,000 dols. 
When so much money is being spent by the railroad it is to be 
regretted that arrangements cannot be made to supersede entirely 
the big floats which now deport across the river railway passenger 
and freight cars, as well as horses and carriages, and provide in 
connection with the new railroad bridge a way for wagons and foot 
The cost anight by a grant from 
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NOTES AND MEMORANDA. 


THE Pharm. Zeitung says that “‘a watch with the case opened 
laid in g vessel covered with benzine for about three hours, goi 
meanwhile, will be perfectly cleaned after that time. The vesse’ 
should be covered with parchment-paper, and before removing the 
watch should be lightly agitated. Afterward the watch should be 
laid again in benzine, to which a little petroleum oil has been 
added, to oil the works.” This may thoroughly lubricate but it 
cannot clean. 

THE American Medical Weekly says that the German preparation 
called oleoze, so great a favourite in disguising unpleasant remedies 
and making most compounds pleasant to smell and taste, and one 
which might be useful to inspectors of sewers, has the following 
composition :—One part each of the oil of lavender, cloves, 
cinnamon, thyme, citron, mace, and orange-flowers, 3 
balsam of Peru, and 240 parts of spirits. This seems to a 
pleasant preparation. 

THE Tivoli Brewery, near Berlin, whose beers are now to 
obtained at many retail establishments in the metropolis, the 
Brewers’ Guardian says, is one of the largest on the Continent. 
Its annual production is about 150,000 hectolitres, equal to about 
92,000 English barrels. Although small compared with some of 
our largest breweries, this necessitates a monster plant. The mash 
tuns are equal to mashing about 50 quarters at a time, and the 
coppers hold about 200 barrels. Included in the plant is one of 
Wetz and Rittner’s patent mashing apparatus, which is said to 
have cost as much as £2000, The whole of the brewery buildings 
and maltings are connected by electric wires, and the head brewer 
can sit in his room and from there control the whole of the opera- 
tions of malting, kiln-drying, mashing, cooling, fermenting, &c.; in 
this respect the Tivoli Brewery is far in advance of even our largest, 

At a meeting of the Paris Academy of Sciences a paper was read 
on the ‘“‘ Employment of Photography to Determine the Trajectory 
of Bodies in Motion, with their Velocities at each Instant and 
their Relative Positions; Applications to Animal Mechanics,” by 
M. Marey. <A body brightly illuminated is set in motion before a 
dark screen, and its path photographed on a very sensitive plate. 
Thus M. Marey obtained the path of a stone wrapped in white 
paper and thrown in the air; such a stone whirled by means of a 
string; the same while a person walked forward ; a black baton 
with terminal white ball, with which the author traced the letters 
of his name, &c. To indicate velocity, the light is interrupted, 
say, 100 times a second, by rotation of a spoked wheel; and to 
determine synchronism of motion of different parts of a moving 
body, one of the spokes is broadened to double the length of eclipse 
at intervals. 

THERE has been some difference of opinion as to the colour of 

rfectly pure water, and Herr Victor Meyer, who has been 
investigating the matter, finds that the colour is neither blue nor 
green, but a shade between the two. To demonstrate this he takes 
tive glass tubes, 40 millimetres in diameter and about 14 metres in 
length. These are connected by means of rubber tubing, formin 
a tube about 74 metres long. Both ends of this tube are maa | 
with glass plates fitted in metal sockets. The latter are furnished 
with brass nozzles for filling the tube. The tube itself is placed in 
an exactly horizontal position and covered with a black cloth. 
Upon looking through the empty tube, the field of vision appears 
perfectly colourless, the cloth and the metal sockets preventing 
the colour of the glass from exerting any influence. As soon, how- 
ever, as the tube is filled with distilled water, an intense bluish- 
green colour is observed. 

A pumMP was recently described by M. Cailletet for con- 
densing gases, in which he uses mercury as a fluid piston, in 
order to fill every interstice of the pump barrel, and so expel the 
last atom of gas. Writing to a contemporary, Mr. R. J. 
Lecky says, ‘‘ Of course, in this case he would use an ordinary 
plunger pump, with both the inlet and outlet valves at the top, and 
the proper quantity of mercury in the barrel, so as to fill it com- 
pletely in the down-stroke of the plunger or piston. It is curious 
that a similar pump is figured in the first volume of the Mechanics’ 
Magazine, 1823, page 232, as invented by Henry Russell; and I 
have always understood that a modification of this was used by 
David Gordon in the unfortunate ‘ Portable Oil Gas Company,’ to 
condense gas into the reservoir from which his lamps were filled. 
The patents are Gordon and Heard, 4391—1819, and David 
Gordon, 4940—1824; a company was formed at the time for 
using his lamps, and was worked for a few years, but the royalties 
having much exceeded the profits, the company came to grief.” 

THE observation by M. Pellat that the surface of a metal under- 
goes an alteration in its character by the approach of another 
metal at ordinary temperatures is recorded in Les Mondes. The 
alteration has been shown by measuring the difference of potential 
between the surfaces of the two metals. If one of them is placed 
near a third influencing metal, while the other is removed from 
that influence, it is immediately found after withdrawing the 
influencing metal that the difference of potential between the two 
primitive surfaces has changed. This modification requires some 
minutes to become sensible, and increases with the duration of the 
influence until it reaches a definite limit. When the influence 
ceases the modification diminishes rapidly at first, and then slowly. 
The amount of variation depends upon the influencing metal. The 
most striking effects have been obtained with lead and iron ; zinc 
produces no change. M. Pellat attributes this modification to a 
volatile body or vapours emanating from the influencing metal, 
which would be deposited upon the influenced metal, and would 
thus change the nature of its surface. 


PROFESSOR COLLADON, of Geneva, recently described a curious 
and little-known experiment, showing the resistance of the air 
under certain circumstances to the motion of bullets in guns. It 
resembles a feat that was sometimes performed by soldiers with 
the old Swiss carbines. M. Colladon fully charged with compressed 
air the hollow iron breech of an air-gun, serving as reservoir. 
Having screwed up the gun, he introduced a round lead ball, 
running freely, but nearly filling the bore; then, placing the gun 
vertical, he seized the upper end and pressed his thumb vigorously 
on the mouth. The gun was then “fired” by an assistant; the 
thumb remained in position, and the ball was heard to fall back in 
the bore. Thereupon, after recharging the breech and with the 
same ball, he shot the latter at a pine board about ‘tin. thick or 
a pane of glass, and it passed through. The experiment, M. 
Colladon says, is without danger, if the operator is quite sure of 
the “a of his thumb, if the gun is more than 32in. long, and 
if the ball is spherical, and nearly fills the gun—in which it 
must act like a piston. 

VAN DER MENSBRUGGHE recalls the experiment which was made 
in 1816 by Dessaignes, of plunging a rod of glass into mercury. 
The electricity which is shown was attributed by the experimenter 
to the friction of the glass against the surface of the mercury, 
but Spring found that if the surface of mercury is covered with 
lycopodium, so as to diminish the friction, the electricity remains 
the same. It has, however, been found to vary with the tempera- 
ture and with the degree of oxidation of the mercurial surface. 
The Journal of the Franklin Institute mentions that Mensbrugghe 
demonstrated five years ago that every liquid mass, of which the 
surface is expanding or aieotinn, becomes the seat of a thermo- 
electric current ; if the variation of surface is produced near a bad 
conductor, such as glass or air, the current excites phenomena of 
static electricity. This hypothesis greatly facilitates the explana- 
tion of atmospheric electricity, provided that the spherules which 
constitute mist and clouds are constantly undergoing great 
variations of surface. Many of the lumi ph which 
accompany the shower of mercury, when forced through a porous 
cup by atmospheric pressure, or when shaken in a glass vessel in a 
darkened room, confirm these views, and they may be regarded as 
a natural introduction to the study of the development of atmo- 
spheric electricity, a question of great interest to investigators in 
all countries, 
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MISCELLANEA. 


For the year ending the 31st of March, the stamp duty on 
patents for inventions yielded £197,474 14s. 

WE are informed that the British Electric io Company has 
recognised the fact of its infringement of the Edison patents for 
electric lighting by paying a substantial sum as royalty to the 
Edison Electric Light Company, Limited. 

WE understand that Lieutenant-Colonel C. E. Webber, R.E., 
has been suddenly called to Egypt as Assistant-Quartermaster- 
General on Sir Garnet Wolseley’s staff. Lieutenant-Colonel 
Webber served on Sir Garnet’s staff out in South Africa in 1879. 


THE Coalbrookdale Company, Limited, has taken the premises, 
Nos. 43 and 44, Holborn Viaduct, as London showrooms for its 
manufacture, and proposes to keep there a selection of the 
principal articles in grates, stoves, ranges, gates, railings, &c., 
made at its foundry. 

THE institution which has hitherto borne the title of ‘‘The 
School of Submarine and Military Telegraphy, Telephony, Electric 
Light, and Technical Instruction Company,” located at 12, Prince’s- 
street, Hanover-square, will henceforward be known as ‘The 
School of Telegraphy and Electrical Engineering.” It is now 
closed for the summer season; but on the 1st of September the 
pupils will reassemble, and fresh courses of lectures and instruction 
will be commen 

THE Fifeshire Advertiser says some interesting experiments have 
just been carried out at Kirkcaldy by Messrs. Douglas and Grant, 
engineers, by means of Lightfoot’s refrigerator, of which they are 
the sole makers. A cold chamber was erected in connection with 
the refrigerator, in which a quantity of fish of various kinds was 
placed, and although the weather has been warm, the fish were 
taken out after ten days in perfect preservation, and fit for use on 
any table. Messrs. Douglas and Grant have completed a large and 
powerful refrigerator for Messrs. Fry, of Bristol, to be used in their 
extensive cocoa and chocolate manufacture. 

THE Birmingham (Brush) Electric Light Company has not after 
all been successful in securing the contract for lighting the city of 
Lichfield. It offered to light twenty-five arc lamps, each of 
2000-candle power, for five years at £25 per lamp per annum. The 
local (Lichfield) Gas Light Company offered to light 200 lamps from 
the end of August to the end of April, and twenty during the rest 
of the year for £510, which was a reduction of 4d. for the thou- 
sand cubic feet in the price of the gas, as compared with a year 
previous. The corporation disliked the idea of entering into a 
years’ contract, and they have just accepted the gas company’s 
offer. 

A MEETING has been held at Cradley Heath of representatives of 
the various operative trade associations in East Worcestershire and 
Staffordshire, to form a trades council for the whole of the Black 
Country districts. Delegates were present from the trades follow- 
ing :—Nut and bolt, common nail, cable and small chain, anchor 
smiths, sheet iron workers, rivet makers, plate-glass workers, and 
tailors. The object of the council is stated to be ‘‘to improve the 
condition of the working c s in the districts included in the 
scheme.” The secretary of the Glassworkers’ Association—Mr. 
Husselby—was elected president, and a sub-council was inted 
to draw up rules. 

RECENTLY at Messrs. Brigham and Co.’s agricultural implement 
works, Berwick, a quantity of scrap metal was in preparation for 
smelting. Amongst this was a 64-pounder conical shrapnel shell, 
supposed to be unloaded. This would undoubtedly have been 
thrown into the furnace along with the other metal without the 
slightest suspicion of its deadly character, but, fortunately for all 
concerned, the curiosity of a boy to examine the inside of the shell 
prevented what might have been a dreadful calamity. After the 
expenditure of much time and perseverance the youngster 
succeeded in opening the shell, which was found to contain the 
usual charge of gunpowder and about 240 lead balls. 


AN outbreak of typhoid fever has for the last four months raged 
in Bangor and the district, and presents no signs of abatement, 
fresh cases being reported almost daily. The occurrence is a most 
serious one for hotel proprietors and ra dependent upon summer 
visitors, who seem to shun the town, the lodging-houses bein 
almost empty. Fortunately there are comparatively few fatal 
cases. The officer of health has for the second time condemned 
the filter beds at the reservoirs, which, he says, are infected with 
germs of typhoid, and recommends that the water should be allowed 
to pass direct from the river, pending a ee to take it from 
Ogwen, or one of the large river lakes. This would surely be easy 
enough to try. 

In connection with the incendiary fires which occurred at 
Alexandria subsequently to the late bombardment, Mr. John 
Wallace, the Volunteer Superintendent of the Alexandra Fire 
Brigade, writes to Messrs. Allen, Alderson, and Co., engineers, of 
Alexandria and London, bearing testimony to the efficiency of the 
fire engine there employed. He says that in the extinction of the 
fires which followed the bombardment of the 11th ult., the engine 
was in constant work for ten days, using Nile water and sea water. 
Mr. Wallace also testifies that the engine saved property to the 
value of £150,000, which would have been burnt had the course of 
the fires not been arrested. The engine was of the London Fire 
Brigade pattern, made by Messrs. Merryweather and Sons, and was 
the only one used during the conflagrations. 

A TELEGRAM from Egypt, published in the Bolton Daily 
Chronicle of the 21st inst., states that 150 tons of fresh Australian 
meat preserved in a frozen state was served out on Thursday last 
to the iron clad fleet at Alexandria, and the experiment was well 
appreciated. This meat was shipped at Sidney on the Ist of May 
last, in the steamship Sorrento, and brought to England through 
the Suez Canal in the hottest season. It was kept frozen by cold 
air machinery, designed and manufactured by Messrs. Hicks, 
Hargreaves, and Co., engineers, of the Sobo Works, in this town. 
The cargo, consisting of 402,000 lb. of beef and mutton, was taken 
to London, where 150 tons of meat were bought by the Government 
and sent back to Egypt for our sailors on the ironclad fleet. The 
Sorrento has sailed again for Australia to bring home another 
cargo. 

Tur Edison Foreign Electric Light and Power Company, 
Lombard-street, has just received from Mr. W. H. Grier, of the 
Department of Public Works, Cape Town, a letter in which he 
expresses to the company on behalf of the Government of the 
colony their satisfaction at the in which the company has 
carried out its system of electric lighting in the House of Assembly 
in Cape Town, and at the same time to bear testimony to the 
efforts of the company’s electrician—Mr. Hortsck—who spared no 
pains to carry out the instructions which have been so completely 
successful. This is, we believe, the first colonial installation. 
This company has already lighted up a part of Stockholm opposite 
the King’s Palace, with perfect success, and installations for China, 
Japan, the Straits, and the Dutch and Spanish colonies in the 
East, together with important places on the Continent, are in 
treaty for or have already gone forward, 

THE Naval Committee have reported favourably tothe U.S. Senate 
on a Bill which provides for the construction of six open-hearth 
steel cruisers, two of them to be not less than 5000 or more 
than 6000 tons displacement, and to be armed with four breech- 
loading rifled cannons of not less than Sin. calibre, and twenty-one 
breech-loading cannon of not less than 6in. calibre. The remaining 
four cruisers are to be of not less than 4300 or more than 4700 tons 
displacement, and to be armed with four breech-loading cannon of 
not less than 8in. calibre, and fifteen of not less than Gin. calibre. 
The Bill also authorises the construction of one steel ram of not 
more than 2000 tons displacement, four steam cruising boats, and 
four steam harbour torpedo boats. The steel used in the con- 
struction of these vessels is to be of home manufacture, and one 
half of them are to be built in the navy yards, and the others by 
contract. The estimate for the whole is 10,000,000 dols. 
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THE DYNAMO-ELECTRIC MACHINE. 


Durtnc the conversazione of the Institute of Mechanical Engi- 
neers, to which we have referred last week, a lecture was delivered 
by Professor Riicker on the above subject. Mr. Riicker said,— 

Mr. Chairman, Ladies, and Gentlemen,—You have done me the 
honour of asking me to address you afew words this evening 
upon a subject which is now exciting great interest both among 
students of pure science and also among practical men—I mean 
the dynamo-electric machine. I must, however, start by dis- 
avowing any hope that I shall be able to carry out the rather 
terrible programme which Mr. Davey has laid down for me, viz., 
to tell you “all about the dynamo.” In the short time which 
alone the exigencies of an occasion such as this place at my dis- 
posal it will only be possible for me to mention one or two points 
connected with it ; and as I see before me an audience number- 
ing, I know, amongst its members, gentlemen who are intimately 
acquainted with the latest developments of technical electricity, 
and, on the other hand, containing ms who probably have 
not paid any special attention to the subject, I have to make a 
choice. I have either to deal with the more advanced or with 
the more elementary portions of the subject, and I hope I shall 
do what will, on the whole, please best if I choose the more 
elementary. 

The scientific facts which lie at the basis of the two new 
industries which are springing up around us, viz., electric light- 
ing and the transmission of power, are very simple. They may 
be stated as follows :—If in the neighbourhood of a magnet we 
move a wire which forms part of a conducting circuit, that is to 
say,a circuit in which an electric current can pass, then as a general 
rule a current is produced in the wire. If, on the other hand, 
we keep the wire stationary, and move the magnet, then as a 
general rule the same result will follow. Either by moving 
a wire in the neighbourhood of a stationary magnet, or the 
magnet in the neighbourhood of a stationary wire, a current can 
be produced. To these facts, which were discovered by Faraday, 
we owe the whole recent development of electric lighting, and 
the electric transmission of power. Let us now see how these 
simple notions have been developed into the complicated 
machines of to-day, and here I may perhaps assist both you and 
myself if I draw attention to a diagram, which is in the form of a 
sort of genealogical tree of the dynamo-electric machine. In 
doing so, however, I must guard myself against misconstruction. 
This diagram represents the logical, and not the historical order 
of the development of the dynamo. It does not profess to decide 
upon questions of priority of discovery ; it certainly does not for 
a moment hint that the ideas passed through any particular in- 
ventor’s mind in the particular order in which they are here set 
down. Itisnotcomplete. If it wereit would be unwieldy. All 
that it professes to do—and that I think it does to a certain 
extent accomplish—is to show how, after the result has been 
reached, we may map it out for ourselves, so as to see clearly 
how some of the principal forms of a machine are logically 
connected together. 

From what I have already said, you will see that there are three 
ways of producing a current by induction ; we may either keep 
the wire stationary and move the magnet, or we may keep the 
magnet stationary and move the wire; or we may obtain 
the same result by moving both, but for the moment I con- 
fine myself to the two first cases. Of these, one has been 
by far the most prolific practically. By far the larger number of 
inventors have made use of the motion of a wire in the 
neighbourhood of a stationary magnet rather than of the motion 
of a magnet in the neighbourhood of a stationary wire. Starting 
then here with Faraday’s discovery, we come immediately to the 
invention of magneto-electric machines, and they may be divided 
into two chief classes—those in which the magnets are 
movable and the wire stationary, to which Pixii’s, the first con- 
structed, belonged, and the other in which the coils are movable 
and the magnet is stationary, to which belong Saxton’s, Clarke’s, 
and others. This, then, is the first division of the subject. Con- 
fining ourselves to the principal line of development, viz., that of a 
movable coil, we are at once able to divide the machines into 
three sub-classes, and these depend upon the way in which the 
wire is wound. 

The machines at‘the head of each were invented at different 
dates, but, nevertheless, come logically together. Fig. 1 may be 
taken as a type of the first class. It is a di of Clarke’s 
machine, with everything left out except the essentials. In this 
first class the wires are wound round two or more coils, and 
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these coils are then set in rapid revolution in the neighbourhood 
of the extremities of a magnet. The first of the second class 
is the Siemens-Halske machine. The type of that is represented 
in Fig. 2; it consists of an iron core round which the wire is 
wound longitudinally ; the core is then set in rotation about its 
axis between the poles of a magnet. In the third class the wire 
is wound round a ring, and this kind of machine, of which you 
see a typical diagram in Fig. 3, was originally due to Pacinotti, 
but was first brought prominently before the world by Gramme. 


Here then we have three sub-divisions: the wire wound in 
coils ; the wire wound longitudinally round a single iron core ; 
and the wire wound round a ring. Now, let us follow down the 
main line of development from the Siemens-Halske machine. 


The | upon Gramme, having among other objects that of 


next advance was due to Wilde. His improvement was 
this : he substituted for the permanent horseshoe magnets which 
had been previously used an electro-magnet. The machine con- 
sists practically of two Siemens-Halske machines. One of them 
is furnished with permanent magnets, and the current produced 
by that is used to excite the electro-magnets of the larger 
machine. They are thus made far more powerful than a per- 
manent magnet would be, and the current produced by the 
second bobbin is also considerably increased in power. This inven- 
tion, then, consisted in the supplanting of permanent magnets by 
an electro-magnet. 

The next great step—and this, perhaps, is the most important 
in the history of the development of the machine—is that which 
marks the transition from magneto to dynamo-electric machines. 
Now, as is usual in very great discoveries, this consists of what 
appears at first sight a comparatively small improvement, 
and, as is also not very unusual in great discoveries, the 
idea occurred to several persons at once. The improvement 
is as follows :—It occurred to Sir Charles Wheatstone and to Dr. 
Siemens at the same time—their papers were first read on the 
same day—that it would be possible to do without the smaller 
machine ; and they argued as follows :—A piece of iron which 
has been magnetised generally retains for a long time a portion 
of the magnetism which has been given to it. Let us now sup- 
pose that, instead of magnetising the iron cores of the electro- 
magnets in the Wilde machine by passing a current round them, 
we trust to their own magnetism to begin with, and set the 
bobbin in rotation, a small current will be produced, because the 
magnetism will be very weak. But let us so arrange 
as to pass this current round the wires which excite the 
electro-magnets. The current will strengthen their mag- 
netism ; that will produce in turn a stronger current; 
that will once more strengthen the magnetism, and the current 
will again be increased, and thus by the continual process of 
using the current to strengthen the magnetism and using the 
magnetism to strengthen the current, we are able to do away 
with the smaller machine. is process cannot, however, be 
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carried on indefinitely. We cannot increase the magnetisation 
of iron beyond a certain point, and when this is reached no 
further increase in the strength of the current will add to the 
strength of the magnets. This is illustrated by Fig. 4. In it 
the machine is supposed to be kept revolving at constant speed, 


the amount of heat produced in the iron core. The Brush is 
_ = these machines ; the Heinrichs is another ; the Burgin is 
a third. 

In the last, in order to prevent the core heating very much, it 
is made not circular, but polygonal in form ; when the wire. is 
wound round it, the angles of the polygon are left bare, so that 
they are in free contact with the air, and thus it does not get so 
hot as if it were completely surrounded. This is a type of the 
kind of improvements that have been suggested. There are, you 
will see, a number of other machines mentioned which really 
descend directly from the Clarke machine ; into their details T 
need not enter. The improvements which they embody may be 
briefly described as an increase in the number of ets and 
coils, alterations in their. relative positions, and the substitution 
of electro for permanent magnets. The Niaudet, an early form of 
the Lontin, and the Wallace-Farmer machines are among them. 

Having now, as briefly as I could, sketched before you the 
development of the dynamo-electric machine, I must pass on 
to one or two of the uses to which it has been put ; and here the 
particular subject on which I have been asked to say a few 
words is the transmission of power. Now this transmission 
of power by a dynamo-electric machine depends upon a prin- 
ciple which is known as the reversibility of the machine. 
If we make our wire rotate in the neighbourhood of a mag. 
net we obtain, as I have told you, a current passing through 
it. Now, let us reverse the process, let us keep the wire 
near the magnet, and instead of moving it, pass a current 
through it ; under those circumstances the wire begins to move. 
You see, then, that there are these two closely related, but, as it 
were, opposite facts—the one, that a wirewhen moved in the neigh- 
bourhood of a magnet has a current produced in it; the other, that 
a wire through which you convey a current in the neighbourhood 
of a magnet tends to move. I can illustrate both of these facts by 
some experiments. For the convenient little instruments before 
me I am indebted to Mr. Cutriss, an electrician in this town, who 
makes a small but handy and useful motor. The first point 
which I wish to illustrate is the fact that by turning the wire 
we can produce a current. To prove that there is a current I 
shall illuminate some small Swan lamps, which will glow and 
thus prove a current is passing. (Experiment.) Let us now 
come to the opposite fact, viz., that a current will produce 
motion of the wire. I have under the table a single galvanic 
cell ; the current from that I shall pass into one of Mr. Cutriss’s 
motors which is attached to a small ventilating fan. A piece of 
cardboard is fastened to the axle of the fan to enable you to 
see its motion. When it is moving you will also see that the 
stream of air issuing from the fan will blow out a taper at a con- 
siderable distance. (Experiment). 

Having, I hope, by these two simple experiments impressed 
upon you the fact of the reversibility of the dynamo-electric 
machine, let us for a moment consider lay this reversibility can 
be applied to the transmission of power. By the transmission 
of power we mean this—the performance of a certain amount of 
work at one place, and obtaining the equivalent of the whole or 
a portion of that work at another. We may transmit power ina 
number of different ways. We may transmit it by means of a 
rope. If you pull at one end of the rope you can transmit 
power to the other end. We can transmit power by a belt 
in machinery. In the transmission of power by electricity 
we use no rope or belt, but the electric current itself. The 
transmission is effected in this way. We use one dynamo 


to produce a current, that current is passed to another dynamo ; 


Faraday discovered induced currents 
in 1831, whence invention of magneto- 
electric machines, viz,, with— 
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and the strength of the current is altered by varying the resist- | passing through it, it sets in motion, and that motion can then 
ance through which it has to pass. Horizontal lines indicate | be utilised to rotate an axle or to set machinery of any kind at 
the current ; vertical lines measure the electro-motive force, or as | work. We have here an experiment illustrating this. Here is a 


the speed is constant they may be taken as measures of the | small dynamo connected with a motor. 


intensity of the magnetisation. At first, you see, as the current | 
increases the latter increases, but after awhile it becomes almost | 


constant. 


| to the other. 


So far, I have carried down the history of the machine to the | 
invention of the dynamo—the machine, namely, in which the | 


electro- 
themselves produce. 


As soon as the wheel of 
the dynamo is turned, you will see that the motor rotates. Thus 
we have transmitted the power across the table from one machine 
If, however, any mere toy experiments of this kind 
were all that the transmission of power meant, it is evident that 
however interesting it might be to scientific men, it would be of 


ets are excited by the current which they | little interest or importance practically. But some of our keenest 
Here I am afraid I must hurry over | intellects see in the not very far distant future the possibility of 


my subject more rapidly, both because the differences between | this simple experiment being carried out upon a far vaster scale, 
the machines become more complicated, and because the time at | and of our transmitting the power of our waterfalls, of the tides, 


my disposal will not be sufficient to enable me to deal with them 
fully. Starting, however, with the dynamo-electric machines, 
we may divide those which have been invented into two classes, 
viz., those in which there is a vibrating motion, and those in 
which there is a rotating motion. With regard to the vibrating 
motion, as far as I know, only one machine has been proposed of 
this type. This was a machine suggested by Mr. Edison, but 
which is very different from the one which now goes by his 
name. Confining ourselves to the rotating motion, the next 
important advance was the Gramme machine. It is really a 
development of the Pacinotti machine, to which I have already 
referred, and, therefore, I need say little more about it. The 
essential principle consists in having a revolving ring, round 
which the wire is wound in a spiral. One of the disadvantages 
of machines with iron cores round which the wire is wound is 
that the iron rapidly becomes hot. It is continually being mag- 
netised and demagnetised during the revolution, and this 
produces heat. A number of other inventors have followed 
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ing | be a very serious defect ; 


and of the winds, from points where it is not wanted to our 
great centres of industry where it is most urgently needed. 
There are, nu doubt, many practical difficulties which are yet 
scarcely touched, but when the combined scientific knowledge 
and mechanical skill of the civilised world is directed to them, 
they will in all probability give way. 

Now, the first and most important question we can ask with 
regard to the transmission of power is, how much can we 
transmit ? Can we obtain the power which we put into the 
machine at the other end? If we cannot, how much of it shall 
we lose? You know that in the steam engine we obtain the 
work which is done at an enormous expense, that for every ten 
units of work produced we have to spend. an amount of heat 
which could produce 100 units of work. In other words, we 
only get one-tenth—in some cases it is rather more, about one- 
ninth—of the total amount of heat put into the engine expended 
in work. Now, if there were to be a great additional loss of 
this kind in transmitting power, it is evident that that would 
t we have a very good hope that the 
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power can be transmitted without any such serious loss. | 


A short time ago a calculation was made by a French savant, 
M. Deprez, which shows that by means of the expenditure of 
16-horse power we can obtain a return of 10-horse power 
at a distance of thirty-one miles by means of an ordinary 
telegraph wire. Here then, instead of obtaining one-tenth, we 
obtain, you see, five-eighths of the whole returned to us. Sir 
William Thomson has also devoted himself to these calcula- 
tions, and he too holds out the hope that vaster sources of 
energy, such as Niagara, may be turned to use by sending a 
portion of that energy by the electric current to centres of 
industry even 300 or 400 miles distant. On the whole it seems 
reasonable to hope that about 50 per cent. of the amount of work 
spent in the firstdynamo may be utilised at a considerable distance, 

With these few remarks I will conclude what I have to say. 
I have attempted to deal with only a part of the subject. I 
have endeavoured in this to be as clear as possible, and if I have 
conveyed to ~~ of you not well acquainted with the subject 
some notion of how the dynamo works, and how it may transmit 
power, my object will have been obtained. 


THE FOLKESTONE-BOULOGNE CHANNEL 
STEAMERS. 

TWENTY-ONE years ago the South-Eastern Railway Company 
commenced to modernise its fleet, which previously consisted of 
eight vessels of small dimensions, namely, the Queen of the 
Belgians, the Queen of the French, the Princess Mary, the 
Princess Maude, the Prince Ernest, the Lord Warden, the 
Princess Helena, and the Princess Clementine. This was the 
fleet which the company started with in 1844-46. The first four 
of these eight vessels were about 160ft. long, 10ft. depth, and 
20ft. beam, built by Messrs. Ditchburn and Mare, of Blackwall ; 
and engined by Messrs. Maudslay, Sons, and Field, of Lambeth. 
The other four were about 180ft. long, 22ft. beam, and 11ft. 
depth of hold. They performed a regular tidal service to 
Boulogne and back as at present. 

Before 1844 the company had no boats of its own, yet for 
about two years previously had a service performed by boats 
chartered from the “Commercial Company,” a corporation which 
at that time competed with the General Steam Navigation Com- 
pany. As time went on, and trade developed, the eight ships 
previously mentioned were converted one by one into cargo ships 
for the night service. In 1860, to meet the requirements of the 
times, the company ordered the Victoria, 210ft. long, 24ft. beam, 
12ft. depth of hold, and 220 nominal horse-power, also the 
Eugenie, of similar dimensions, which last vessel was disposed of 
after two years’ service, and employed to run the American 
blockade. After performing her American work at Wilmington, 
the Eugenie was brought back to England, lengthened and im- 
proved, and purchased by the General Steam Navigation Com- 
pany; her name was altered to the Hilda, and she now runs 
from London to Margate and Ramsgate. In 1862 the Albert 
Edward was built of similar dimensions, and in the following year 
the Alexandra. These three vessels then performed the passenger 
service during the summer. The winter were performed 
7 the best of the first eight ships named, and in 1866 the 

apoleon was built to the order of the company for the winter 
service also. In 1877 it was thought desirable to run the best 
ships during the winter as well as the summer, discontinuing the 
use of the old boats for passenger service. 

In 1880 another phase in the history of the service commenced 
by the ordering of the Albert Victor and the Louise Dagmar, 
each 250ft. long, 29ft. beam, 15ft. depth, 350 nominal horse- 
power, and 8ft. draught. These vessels were ordered from the 
same firm as the four previous ships, namely, Messrs. Samuda, 
Bros., of Poplar, and they were engined by Messrs. John Penn 
and Son. It is worthy of remark that inasmuch as 2} hours to 
Boulogne was considered a wonderful passage with the earlier 
ships, the present ships have performed the passage in about an 
hour and a-half. When we have timed them sometimes of late 
while making their ordi passages from pier head to pier 
head, in fine or moderate weather, they have done the run within 
five minutes under or over the hour and a-half. 

The only ship now left of the original fleet is the Princess 
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Clementine, kept for occasional cargo, the cargo traffic being 
generally conveyed by thetwo twin-screw steamers, the Folkestone 
and the Boulogne, duilt and engined by Earle’s Shipbuilding 
Company, at Hull. They are each 190ft. long, 25ft. beam, 13ft. 
depth, and 120 nominal horse-power. They do the passage in 
about two and a-quarter hours. seston 
It is a fact that with regard to the machinery of the Victoria 
that the main shaft ings have not worn zyin., and have never 
been lined up ; the same statement will apply to other parts of 
the machinery. 
Within the past few days a third ship, scarcely distin- 
guishable in external appearance from the other two large ships, 
the Albert Victor and the Louise Dagmar, has been added to the 
South-Eastern Railway Company's fleet, namely, the Mary 
Beatrice, said to be the fastest ship afloat. She is 255ft. long, 
29ft. broad, 15ft. 6in. depth of hold, 8ft. lin draft, 1063 tons 
burden, 2800 indicated horse-power. She is in fact very much 
such a vessel as that which we suggested in our impression for 
July 28th. We then stated that “a vessel with a displacement 
of 1000 tons could probably be made to steam 23 miles an hour 
with 3000 indicated horse-power.”’ At the ordinary four runs, 
at the builder’s trial, at the Maplin sands, she is reported to have 
attained the extraordinary average speed of 19°019 knots, or more 
than twenty-two miles per hour ; the Observer newspaper gives 
her speed as 18°09 knots per hour; from a third source we have 
been informed that her speed is half a knot per hour greater 
than that of her sister ships. At all events she is an exceedingly 
fast boat, and her extra speed over that of the other two ships 
is partly due to her being 5ft. longer, whereby room was obtained 
for surface condensers; partly to having rather more boiler 
pressure, and partly to various small improvements. The boiler 
pressure of the two older vessels is 30 lb., that of the Mary 
Beatrice is 32 lb. Her cylinders are 72in. in diameter, and the 
pistons are of 5ft. stroke ; there are 6500ft. of condenser surface, 
and two engines to drive the water through. The Mary 
Beatrice was built by Messrs. Samuda Brothers, and her engines, 
which are of the ordinary oscillating description, were made by 
Messrs. John Penn and Sons. We illustrate them on page 140. 
The photographing of Channel boats under full steam has put 
the powers for quick work of local photographers to the test. 
We have seen no good instantaneous pictures of them taken 
either at Calais or Dover. At Folkestone Mr. Blackall has taken 
some fairly good ones, but under-exposed. Mons. de Mauny, of 
Boulogne, has some very fine specimens, and Mons. Grassin, of 
Boulogne, a gentleman amateur, has taken some excellent 
instantaneous photographs of them, which have gained for him 
high commendation from the Photographic Society of Paris. 
The three largest Folkestone-Boulogne boats are built of 
Siemens’ steel, and are divided by bulkheads into four water- 
tight compartments, A, B, C, D, as in Fig. 1. The engines, 
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boilers, and the bases of the funnels, are in the large compart- 
ment B, C, so any collision which may let in the water there 
would put the safety of the ship to the severest possible test. 
Bulkheads are not only great safeguards to all ships, but they 
have saved a Channel passenger ship before now. Some years 
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ago the Fanny Buck ran into the Dover-Calais steamship, the 
Samphire, and stove in her first watertight compartment A, 
Fig. 2. The effect of this was that when the water entered A: 
the water-line of the ship changed from B B to D D, and the 
water on the deck at H threatened sometimes to wash over the 
top of the bulkhead K K into the compartment E. The water 
was therefore discharged from the boilers in E, whereby the 
deck water-line H was shifted nearer to N, and the ship was 
towed into Dover by the stern F. 

One of the chief features of the larger Folkestone-Boulogne 
boats is that they have a large airy saloon on deck, as well as the 
usual saloon accommodation down below. The captains of the 
three principal ships—Messrs. Jenkins, Dane, and Martleman— 
have become thoroughly experienced, during a long course of 
years, in Channel navigation on this particular route. 


To digress a little, for an interesting purpose, from the main 
subject, it may here be stated that Captain J. A. Boxer, R.N., 
the marine superintendent of the South-Eastern Railway Com- 
pany at Folkestone, is the inventor of machinery for preventing 
the twisting of ship’s cables. If two cables be lowered from the 
stem of a ship they become twisted together as the ship swings 
with the tide, and this is one of the greatest difficulties to over- 
come in the attempt to connect lightships with the shore by 
electric telegraph. At present, when in times of war it is neces- 
sary to telegraph by submarine cable from a ship instead of from 
the shore, it is necessary to moor the vessel fore and aft to pre- 
vent her swinging with the tide, but she may then be unplea- 
santly situated in the event of stormy weather. Various 
inventors have attempted to overcome the difficulty. Captain 
Boxer arranges that the cable hawse-holes or pipes A A shall 
revolve one over the other about an intermediate point, as in 
Fig. 3. The pipe may be turned either by hand or by steam. 
By this means, if the tide should make a twist in the cable in 
the course of the day, it can be untwisted by one turn of the 
pipe ; this it is true will make a twist on deck, but there it is 
easy to deal with by the ordinary seafaring operation of “clear- 
ing hawse.” By proper attention now and then to the turning 
of the pipe, no cable twisting at all need occur off the deck of 
the ship. Fig. 4 is a longitudinal section of the same piece of 
machinery in the stem of a ship. 

Some years ago one of the Folkestone-Boulogne steamships 
ran ashore in a fog near Sandgate, and as the tide ran out she 
settled on a piece of rock, which crushed a hole in her bottom, 
through which the water would have rushed in beyond control 
when the tide rose again. Mr, William Earnshaw, who for many 


} 
| 
0 T H E W) 7< 
\ < \\ 
\\ 
\\ 
| 
| | | | 
| 
| | 
| 
FIC.3 
| | | O 
Vs 
A A \ \ 
| =| G) 
a 
] | 
/ 


146 


THE ENGINEER. 


Ava. 25, 1882, 


years was marine engineer at Folkestone to the South-Eastern 
Railway Company, prevented the water from getting in by the 
expedient indicated in Fig. 5. In this diagram A is the rock, 
B B is the bottom of the ship settling down upon it during the 
recession of the tide. Mr. Earnshaw put a kind of water-tight 
box or tub D D over the hole, and kept the box down by means 
of the timbers E F driven in between the box and the deck K K. 
India-rubber was used to make water-tight the place of contact 
between the box and the bottom of the ship. When the tide 


rose again the ship floated, letting in only so much water as 
could get into the box, until she was taken to where she could 
be properly repaired. Various officials of the Russian Steam 
Navigation and Trading Company once presented Mr. Earnshaw 
with high testimonials for saving the company from heavy 
expenses by temporarily stopping a leak ; this he did on the prin- 
ciple already described, except that the box had to be placed 
outside instead of inside the ship. A diver placed it in position, 
and pushed a bolt through a hole in the ship’s bottom. The 
bolt was seized inside the ship, and by it the box was drawn and 
fixed tightly to the bottom of the vessel. 
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On Wednesday, August 16th, the Mary Beatrice went from 
Folkestone on her first trial trip to Boulogne and back. There 
was a heavy sea on. Her outward trip was made in 1 hour 
40 minutes, and her return trip in 1 hour 26 minutes. On the 
outward passage the current up Channel was strong against her, 
and on the return passage a little against her. She burnt Welsh 
coal on this trip, and the question has been mooted whether it 
was the best for her, all conditions considered. Between one 
and two thousand people lined the quays and piers at Folkestone 
to see her off. 

The mariner’s compass, invented by Sir William Thomson, in 
use on the largest Folkestone-Boulogne boats, is of sufficient 
scientific interest to merit description in a separate article. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
To-paY—Thursday—in Birmingham and yesterday in Wolverhamp- 
ton prices alike of rolled and of pig iron were mostly strong ; and 
sellers reported the receipt of —— satisfactory orders. Tank 
plates for shipment were quoted at £8 5s. of an excellent quality, 
and offers at scarcely anything under. ‘‘ Wright” quality of 
boiler plates were £8 10s. firm ; “‘Monmoor” quality £9, and 
**Monmoor double best” were £10. Stamping sheets were in full 
request at firm rates. Strips and hoops were in somewhat 
augmented outturn at £6 15s. for a fair quality. 

Smithy bars were procurable at £6 5s. upwards to £7 10s. For 
good chain bars £7 10s. was required, and for high-class qualities 
£8 10s. was named. Hurdle bars were from £6 5s, and £6 2s, 6d., 
down occasionally to £6. 

Pigs were not in large sale either to-day or yesterday. Never- 
theless for brands in most repute, alike of local and of foreign 
origin, former quotations were upheld. Yorkshire and Derbyshire 
approved sorts were not to be got under £2 10s.; £2 2s. 6d., 
£2 12s. 6d., and £3 2s. 6d. were the quotation for the local brands, 
mostly used in the forge, the price varying according to the propor- 
tion of “‘mine” in the original admixture. The chief brands of 
all-mine were £3 5s to £3 7s. 6d. and £3 10s. Barrow hematites 
were £3 8s. 9d., and Tredegar £3 7s. 6d. Some consumers of this 
class of raw iron were complaining yesterday and to-day that the 
deliveries were not equal to their requirements. The supply of 
local sorts is this week curtailed to the extent of 300 tons a week 
by the temporary blowing out of one of the Spring Vale plant of 
Mr. Alfred Hickman. 

Ironstone is sought after by blast furnace proprietors, at from 
10s. to 12s. Coal keeps very abundant, and has not yet begun to 
strengthen. 

The promoters of the movement for making basic steel of Staf- 
fordshire pigs have determined to make a start, but definite 
arrangements have yet to be completed. The enterprise will have 
the full benefit of the practical and pecuniary aid of Messrs. Thomas 


‘and Gilchrist themselves. 


The well-known engine works of Messrs. Tangye Brothers, 
Smethwick, were fortunately saved on Sunday last from a disas- 
trous fire, About noon a wooden door between the boiler shed and 


an annealing furnace caught fire, presumably from the heat of the 
furnace, and the flames quickly spread over the roof of a large shed 
containing six boilers and the pump stores. Only a dozen hands 
were on the premises, but the fire bell was sounded, and the mem- 
bers of the fire-brigade, who live close to the works, mustered 
immediately, and by the aid of the special pump apparatus kept 
for their use, entirely quenched the fire in a quarter a an hour. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—There is very little movement in the iron trade of 
this district, either one way or the other. 

There was only a quiet market at Manchester on Tuesday. The 
principal buyers appeared to be away, and only a few inquiries 
were made, chiefly with the object of testing whether some advan- 
tage might not be obtained from makers. There was, however, 
really very little actual business stirring, and makers as a rule 
were firm at late rates. For local brands of pig iron quotations 
remain at 46s., less 24 for forge and foundry qualities delivered 
equal to Manchester, and for district brands delivered here Lin- 
colnshire makers are still asking 47s. 6d. for forge up to 4s. for 
foundry, less 24; and Derbyshire makers 48s. 6d. for forge up to 
50s. for foundry, less 24; g.m.b, Middlesbrough is nominally quoted 
at 52s. 4d. net cash, but it is altogether out of this market, except 
for very small parcels for special requirements. For finished iron 
there is a moderate home demand, with a fair shipping inquiry for 
shcets and hoops. For delivery equal to Manchester or Liverpool 
bars are quoted at £6 7s. 6d. to £6 10s.; hoops, £6 15s. to £7; and 
sheets, £8 7s. 6d. to £8 10s. per ton. 

Visiting the works of Messrs. Hulse and Co., Ordsall-lane, 
Salford, this week, I had an opportunity of inspecting, in an 
incomplete form at present, several exceptionally heavy tools the 
firm have just now in hand for ordnance and marine work. These 
included a massive lathe, which, when complete, will weigh above 
100 tons, for ordnance work, into which several new features are 
being introduced, especially in connection with the means for 
traversing the slide rests by the introduction of non-rotating 
screws and rotating nuts. A vertical planing machine, to weigh 
about 80 tons, for marine work, contained several improvements 
in details, and in lathes for turning guns. I also noticed im- 
provements being worked out for bringing the tools into action 
for taper turning at any angle. The firm were also well engaged 
on the lighter class of work, including radial drilling and planing 
machines, both for home and abroad. 

Tool makers throughout the district I find also to be kept, as a 
rule, fully employed on the general class of work, and the falling 
off in some portions of the export demand, as compared with what 
it was at the commencement of the year, seems to have been 
covered by an improvement in home requirements, which are now 
keeping pace with the orders coming in for shipment. A fair 
amount of work has been coming in from Canada, and the North of 
France and Belgium have been tolerably good customers for this 
district. There has also been a good deal of work given out to 
tool makers in connection with electrical engineering, and firms who 
for a considerable period previously had found it difficult to secure 
employment at all have been kept busy, whilst stocks, which in 
some cases were held heavily, have been mostly sold out. 

Engine builders do not seem to be quite so busy as they were, 
activity in this branch not having been maintained so well as in 
tool-making, which is probably in a better position than most other 
departments of engineering, with the exception of those branches 
engaged on marine work, which are kept quite as well off as ever. 

In the coal trade there is, if anything, rather more doing, but 
not to the extent to appreciably affect the market, supplies being 
still plentiful with pits on short time, and low prices taken to 
secure business. At the pit mouth the average rates remain at 
8s. to 8s. 6d. for best coals ; 6s. to 6s. 6d. for seconds; 4s. 9d. to 
5s. 6d. for common ; 4s. 3d. to 4s. 6d. for burgy ; 3s. 6d. to 3s, 9d. 
for good slack ; and 3s. to 3s. 3d. for inferior sorts. 

For coke a fairly good demand is kept up at late rates. 

In the shipping trade there has been a moderately good business 
doing, and but for the scarcity of vessels and the advance in 
freights this branch would have been fairly active. Prices, how- 
ever, are still low. Lancashire steam coals delivered at the high 
level, Liverpool, or at Garston, being offered at 6s. 6d. to 7s., and 
seconds house coal at 8s. 3d. to 8s. 6d. per ton. 

The men are still out on strike in the St. Helens district. 

Barrow.—Although prices have not quotably changed, the 
hematite pig iron market has, on the whole, made considerable 
improvement since last week, and orders are still coming in in fair 
bulk from all quarters, but principally from America. Freights 
are lower, and this, coupled with the approaching end of the ship- 
ping season, is producing considerable business transactions in order 
to effect delivery this year. No. 1 Bessemer is quoted at 59s.; 
No. 2, 58s.; No. 3, 57s. per ton net, f.o.b. at west coast ports. 
These prices, however, are exceeded in cases where makers 
are exceptionally well situated with orders. Stocks are 
gradually decreasing, and the output is being augmented by 
the relighting of more furnaces. The deliveries to all parts by sea 
are large, while the tonnage transmitted per local railways is very 
heavy, the revenue accounts of the various lines showing a good 
increase, Steel makers have improved their position, and are 
securing large contracts for both rails and plates. The demand for 
the former has been active for some time, while that for plates is 
improving. Prices are firm at late rates for steel rails. Blooms 
are selling largely. Iron ore in good demand at unchanged prices. 
Raisers have concluded some large contracts, and are generally 
pretty well sold forward. Iron shipbuilders have secured further 
orders, and are likely to be active shortly. Engineers are busy, 
as are also boilermakers, ironfounders, and the minor industries. 
Coal and coke in larger demand. Shipping steadily employed. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


INDICATIONS of improvement in the iron trade become more fre- 
quent, and ironmasters are beginning to be less willing to take 
orders for immediate delivery. A leading firm in this district a 
few days ago were asked to complete an order of some magnitude 
within fourteen days. They wired back their inability to deliver in 
less than two months, and the order, instead of being taken else- 
where, was given to them. This would not have been the case two 
months ago. 

Messrs. Newton, Chambers, and Co., Limited, of Thorncliffe 
Ironworks, are at present engaged on a work of consider- 
able interest for the Crown Agents of British Guiana. It 
is an iron floor for new law courts to be erected at George- 
town, Demerara. In Georgetown, the buildings are of wood, 
and in the event of a fire the consequences are speedily dis- 
astrous. The Government, in their new law building, have 
resolved to have the first floor fire-proof, the floor itself being com- 
posed of iron girders of various suitable sections, and the walls of 
concrete. The girders, which are all of Belgian and German iron, 
vary from 2}in. deep and 1671b. per foot to 5hin. deep and 14 |b. 

per foot. The lighter girders were — by the Société de la 
idence, Marchienne-a-Pont, about four miles from Charleroi, 
Belgium, and the heavier sections by the Saarbrucken Iron Com- 
ny, Burbace, Germany. Only one section could be obtained in 
ngland, and the price was £16 5s. a ton, while the Providence 
quotation was £7 15s. per ton delivered at Grimsby. Messrs. 
Newton, Chambers, and Co. are now engaged rivetting and fitting 
the girders to form the complete floor, which, in its finished state, 
will weigh 400 tons. The building is to be in the form of the letter 
L, and built after the style of a Swiss chalet. On one arm of the 
L the dimensions will be 228ft. by 74ft. wide, and on the other arm 
146ft. by 49ft. 
A local firm has recently been invited to send in quotations for 


lates for water tanks for Egypt. The firm some time ago sent to 
emerara twenty-five tanks for holding water, each tank capable 
of storing 25,000 gallons. 

For the Thorncliffe make of pig iron there is at present a brisk 
demand for Staffordshire and Lancashire, as well as for the Conti- 
nent. It is used for the finest machine and engineers’ castings, and 
is sold in competition with the best Scotch brands. The local 
trade in iron piping, plates and sheets for gas retorts, hydraulic 
mains, and similar aie work, is very active. 

The Wilson line steamer, Bassano, has just discharged at the 
Royal Dockyard, Naples, a cargo of compound plates, from the 
Cyclops Works, for the Royal Italian war ship Italia. Messrs, 
John Brown and Co., Limited, Atlas Works, are also supplying 
Ellis plates for the Italian Government. 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 


THE Cleveland iron market held at Middlesbrough on Tuesday 
last was well attended, and the tone thereof was quiet and steady, 
The effect of the Stockton races, which laid off the whole of the 
manufactured ironworks in the immediate neighbourhood the 
previous week, has been to throw about {000 tons of pig iron upon 
the market. The gradual fall of Pig iron at Glasgow to about 50s. 
per ton has tended to depress the value of Cleveland iron. On the 
other hand, shipments from Middlesbrough and from Scotland 
have recently been very good for the time of the year. From 
Middlesbrough over 65,000 tons were sent away in the first twenty- 
one days of the present month, as against 48,000 tons in a similar 
period of last month, with every probability of 90,000 tons being 
reached by the 31st. 

A degree of uncertainty prevails as to the course likely to be 
pursued in respect of a continued restriction of output. The 
Cleveland ironmasters have held a meeting, and come to the con- 
clusion that they are willing tg continue as heretofore if their 
Scotch competitors will also agree. It is probable that they will, 
inasmuch as the results so far have been favourable from an iron- 
master’s point of view. If the event should justify this view, the 
present relation between production and consumption will not 
materially be disturbed for the present. 

The three furnaces formerly belonging to the West Hartlepool 
Iron Company are now being rapidly pushed forward, and will be 
in blast in the course of a few weeks. Cochrane and Co. also, who 
are not in the association, are getting ready another furnace, and 
there are othersigns of anincrease of production from sources beyond 
the influence of those in the ring. A reaction will probably come 
eventually, but most likely not till the winter months set in. In 
the meantime, steadiness in the pig iron market may be expected. 
_ — of No. 3 g.m.b. was on Tuesday 44s. 6d. f.o.b, Middles- 

rough. 

Wanda seem at the present moment to be dull, and not more 
than 43s. 6d. per ton can be obtained. 

The demand for manufactured iron is steady, the new contracts 
booked being rather in excess of quantities run off. es 
are offered at from £6 15s. to £7 per ton f.o.t. Middlesbrough, 
less 24 per cent. discount. Angles and bars command £6 5s., and 
sheets fs 

The steel trade continues rather flat, the price of rails being 
about £5 per ton f.o.b. Middlesbrough. 

The coal trade is a little better. ‘The colliers are working more 
regularly, while prices are firmer, and altogether things are looking 
a little more prosperous for coalowners. 

The National Amalgamated Association of Ironworkers has been 
having a four days’ conference at Leeds. There were delegates 
present from all the northern ironmaking centres. The conference 
discussed the sliding scale principle, and passed a resolution 
approving of it wherever applicable. This, however, was subject 
to its being founded on what they call ‘‘a safe basis,” whith 
probably means one favourable to themselves. The action of the 
general council in regard to the late strike against the ‘‘ Pease 
award” in the North of England was discussed and approved. It 
will be remembered that that action was directed towards 
influencing the men to go to work on the award, so soon as the 
latter were beginning to see that they were beaten. The con- 
ference seems to have been much moved at the recent notice 
given by the employers’ secretary for a reduction at the termina- 
tion of the Pease award. It was decided to recommend that 
the matter should be submitted to arbitration. The difficulty 
foreseen was that the masters, after their recent experience 
of repudiated awards enforced only after a strike, might prefer to 
enforce their claim at once, and without going through the farce 
of an arbitration as before. The conference, therefore, resolved 
that ‘‘in cases where non-union men refused to give a guarantee to 
accept loyally any award forthecredit of the iation, the bers 
should be requested to resign their situations.” It is not at all 
clear what this may mean. If it has any significance at all it surely 
is that in the opinion of the conference the leaders of the iron- 
workers have very little power over their followers. 

The first cargo of salt from the new salt works at Messrs. Bell 
Bros., at Port Clarence, has been delivered to a chemical works on 
the Tyne. The cargo was from 100 to 200 tons. Only a small por- 
tion of the evaporating plant which Messrs. Bell Bros. are putting 
down is as yet complete. Messrs. Alhusen, the well-known 

hemical facturers at Newcastle, have purchased twenty-five 
acres of land near Port Clarence for the entebitehanent of chemical 
works. It would, therefore, seem that this new industry, which 
in time may rival the iron trade, has fairly been commenced. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


In the early part of this week the warrant market was much 
depressed by rumours that it was unlikely the policy of restriction 
would be continued beyond the end of next month, when the 
agreement between the Cleveland and Scotch ironmasters expires. 
Although there was no reliable authority for this statement, it was 
at the same time used with considerable effect, and added to the 
rise in the bank rate, induced large realisations of warrants, and a 
decline of about 1s. per ton in prices. The market has since been 
steadier, and the good trade which is being done leads to the belief 
that quotations are not likely to decline further at present. The 
ironmasters met on Wednesday, and expressed themselves ready 
to renew the agreement, and an adjournment took place for a 
week. The past week’s ship t ted to 14,083 tons, 
as compared with 13,258 in the preceding week and 10,965 
in the corresponding week of last year. There has been 
more inquiry, both from the Continent and the United States, 
and a marked reduction of freights to America is favour- 
able to a further development of the trade in that direction. 
Cleveland iron is also being imported in larger quantity, the 
demand for the raw material being very good at the manufactured 
ironworks. In the course of the week the stock of pig iron in 
Messrs. Connal and Co.’s Glasgow stores has been reduced by 
about 800 tons. 

Business was done in the warrant market on Friday morning 
at from 49s. 9d. to 49s. 114d. cash, and 49s. 104d. to 50s. 14d. one 
month, the afternoon quotations a 50s. 1d. to 50s, 3d. cash, and 
back to 50s., and 50s. 24d. to 50s. 5d. one month, The market 
was dull on Monday morning, with transactions at 50s, 1d. to 
50s. 3d. cash, and 50s, 3d. to 50s. 5d. onemonth. In the afternoon 
the quotations were 50s. 4d. to 50s. 14d., and down to 49s. 9d. cash, 
and 50s. 3d. down to 49s. 11d. one month. On Tuesday forenoon 
business was done at 50s. to 49s. 114d., and 50s. 14d. one month, 
and 49s. 9d. to 49s, 11d. cash, the transactions in the afternoon 
being at 49s. 104d. cash, and 50s, to 50s. 4d. one month. On Wed- 
nesday business was done between 49s. 10d. and 50s, 1d. cash, and 
at 50s, 3d. one month, To-day—Thursday—t oti took 
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Jace at 50s. 1d. to 50s. 3d. cash, and 50s, 4d. to 
54d. one month, 

Makers’ prices do not show much alteration on 
those of last week, the figures being as follows :— 
Gartsherrie, f.0.b. at Glasgow, per ton, No 1, 62s.; 
No. 3, 54s. 6d.; Coltness, 65s. 6d. and 55s. 6d.; 
Langloan, 63s, 6d. and 56s.; Summerlee, 62s. 6d. 
and 54s.; Calder, 62s. 6d. and 53s. 6d.; Carnbroe, 
5s. Gd. and 52s.; Clyde, 55s. and 52s.; Monk- 
Jand, Quarter and Govan, each 52s, and 50s. 6d.; 
Shotts, at Leith, 63s. 6d, and 56s.; Carron, 
at Grangemouth, 53s.—specially selected, 568.— 
and 56s.; Kinneil, at Bo'ness, 51s. 6d. and 50s. 6d. ; 
Glengarnock, at Ardrossan, 55s. 6d, and 52s.; 
Eglinton, 53s. and 51s. 6d.; Dalmellington, 53s, 
and 52s. 

The members of the Mining Institute of 
Scotland held their annual meeting at Stirling 
on Saturday, under the presidency of Mr. Ralph 
Moore, inspector of mines. There were about 
sixty gentlemen present. A pe od was read by 
Mr. Alex. M’Callum, Niddrie Colliery, illustrated 
by a model and diagram, ‘‘on a New System of 

olliery Signals,” which he had designed to answer 
the great depth of the Niddrie pits. ‘The appa- 
ratus consisted of an endless chain operating on 
bells, which could be rung by means of levers 
fixed at different points in the engine plane, 
and it was stated that it was suited for a 
kinds of collieries. Mr. J. T. Robson, assistant 
inspector of mines, afterwards read a paper on 
‘Explosions of Fire-damp.” Meteorological in- 
fluence, he said, had a certain effect on the con- 
ditions of mines, but it was doubtful whether 
they would affect a mine which was thoroughly 
ventilated to an extent sufficient to make it 
dangerous. Where experience had ane the 
necessity for the exclusion of naked lights, he held 
that blasting should also be dispensed with 
wherever practicable. He advocated the great 
importance of discipline in the mines. hile 
it had not been proved that coal dust had been 
the sole explosive in any one instance, there did 
not seem room for doubt that it had been an 
active agent in some of the larger explosions of 
the kingdom, and the latest experiment made in 
England appeared to show that the dangers from 
that source might be greatly diminished, and 
apparently without injury to the roads, by an 
application at intervals of common salt. 

The imports of iron ore from —— are at pre- 
sent upon an extensive scale, no less than 12,500 
tons having been discharged at Glasgow from 
Bilbao in the course of the past week. The 
hematite trade has, however, been a little quieter, 
and the prices not quite so firm as those which 
recently prevailed. 

There is a gratifying continuance of activity 
in the various branches of the manufactured iron 

e. The coal trade is active. 

The miners of Fife and Clackmannan have 
directed their secretary to communicate with the 
employers, asking an advance of wages. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

TREDEGAR has made its start in steel, anda fine 
quality of ingot has been turned out. There has 
been a good deal of time expended in converting 
the works into a steel making establishment ; 
but the time and capital have been well expended, 
and I shall expect to hear of substantial results, 
A good deal of interest was shown last week, 
when it was known that Plymouth works and 
collieries remained unsold. Mr. Hankey, as 
sertgnges, has now no other course than to keep 
the collieries going himself or effect a private 
sale. It is understood that he is anxious to 
dis of the property, and now that the iron 
and steel trades are so brisk, and the coal trade 

rosperous, there may be a good opening to do the 
tter. Asan ironworks, I fancy Plymouth has 
seen its day, though the bar trade might be 
revived, and the place is well adapted for tin- 
plate, which isin better condition than it wasa 
month ago. Mr. Hankey has been in the dis- 
trict for several weeks maturing his plans, I 
imagine, and has appointed a colliery manager 
who holds high position as a mining engineer— 
Mr. Bayliss. It is reported that the Messrs. 
Crawshay are on the eve of concluding negotia- 
tions for the Newbridge Rhondda Colliery, one of 
the largest and most important coal areas in the 
Rhondda when completed. 

A good deal of activity characterises the steel 
trade, though prices are yet low. Our ironmasters 
have no reason to be ashamed of their books, most 
of them being tolerably full. 

I note that there has been a falling off in coal 
traftic to London during the past month; taking 
the month of last year into comparison the de- 
crease is 136,630 tons. Taking the last three 
months, however, there is an improvement, and 
during July 534,432 tons were sent from Wales. 
In May the quantity was 506,378. A good deal 
of this was from the Aberdare Valley. 


SMALL TWIN-SCREW STEAMERS FOR THE 
ARGENTINE RxEpuBLIC.—In November of last 
year the Consul-General of France for the above 
Republic entered into a contract with Messrs. 
Edwards and Symes, shipbuilders and engi s, 
Cubitt Town, London, E., for the construction of 
four iron light-draught twin-screw steamers. 
Notice of the trial trip of the first of these 
steamers appeared in our impression of June 16th. 
The remaining three are much smaller, being only 
60ft. long, 12ft. beam, and 6ft. deep, with raised 
quarterdeck and forecastle, and fitted with bilge 
keels. One of these—the Mendoza—proceeded 
down the river on the 29th ult, to the measured 
knot at Long Reach for her official trial trip, 
which was most satisfactory. The mean draught 
of water is only 3ft., and on this very light 
draught the mean speed of 9°83 knots on four 
consecutive runs was attained, realising more 
than the contract speed and the expectation of 
the builders, The propelling machinery consists 
of two sets of compound surface-condensin: 
engines, high-pressure cylinder 8in. diameter, an 
low-pressure 14in. diameter, each set driving a 
screw 3ft. 5in, in diameter. The engines are 
supplied with steam from an ordinary marine 
return tube boiler, which maintained a pressure 
of 85 lb. throughout the trial, driving the engine 
225 revolutions per minute, the vacuum in both 
condensers being 25in, 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the nage of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Ainding the numbers of the Specification, 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

15th August, 1882. 

$880. Leatuer, J. Johnson.—(A. G. Fell, New York.) 

8881. ELecrraic Lamps, F. R. Welles.—(C. 2. Scribner 
and W. R. Patterson, Chicago.) 

8882. TELEPHONIC Apparatus, F. R. Welles.—(C. 
Scribner and W. R. Patterson, oe 

8883. Hats, 8. Taylor, Hazelgrove, and Wallwork, 
Manchester. 

8884. Boots and Suors, W, Morgan-Brown.—(H. R. 
Adams, Boston, U.S. 

3885. Cak W. Morgan-Brown.—(G. W. Multi- 
more, Chicago, 

3886. Spanners, J. Brown, Liverpool. 

3887. AxLEs, &c., J. Mackay, Liverpool. 

8888. Lusricatina Apparatus, W. R. Lake.—(7. Hol- 
land, Troy, U.S.) 

8889. PHoTrocRAPHIC CAMERAS, E, Edwards.—(P. 
Rowaixr, Paris.) 

8890. Pistoys, R. R. Gubbins, New Cross. 

8891. Basic Mareriacs, H. Ulsmann, Prussia. 

8892. Compounp for Butrer, H. J. Haddan.—(s. A. 
Cochran, 

8893, Seconpaky Batreries, H. J. Haddan.—(d. 
Aron, Berlin, Germany. 

8894. Toys, J. Fleischmann.—(Z. Muth, Berlin.) 

3895. Cioars, 8. W. Wood, Cornwall, U.8, 

3896. Ma.t Liquors, L. Varicas.—(F. Gent, Indiana.) 

3897. Hor-BLast Stoves, B. Ford, Middlesbrough, and 
J. Moncur, Cumberland. 

8898, Looms, 8. Hollinrake, Burnley. 

3899. Curtine Macuinery, W. Lake.—(C. Albro, U.S.) 

3900. Grates, W. I. Henry, London. 

3901. Fountain Pens, J. Nadal, London. 

3902. Horstine Macuines, W. R. Lake.—(J. H. Lidger- 
wood, Morristown, U. 

8903. Axues, W. Lake.—({W. Varley, U.S.) 

3904. BLEacHING, C. Toppan, Salem, U.8. 

8905. InrensiFyING CoLours, C. Toppan, Salem, U.S. 

$906. Execrric Liont, W. R. Lake.—(P. Tihon and E. 
Keézard, France.) 

16th August, 1882. 

8907. Cigars, O. W. T. Barnsdale, Nottingham. 

3908. Gases, W. Sutherland, Birmingham. 

8909. Roaps, &c., W. Thompson.—(A. d’ Alma, Paris.) 

3910. SusstituTe for Starcu, R. Edwards, Liv: 1. 

$911. Ienrtinc Fuses, W. Bickford-Smith and G. J. 
Smith, Tuckingmill, Corawail. 

3912. STRENGTHENING, &c., Evectric CURRENTS, P. 
Adie and W. Simpson, London. 

8913. Bakino-ovens, J. R. Chibnall, Hammersmith. 

8914. Steam Enoines, P. Armington, Lawrence, U.S. 

8915. Fire-escapes, J. Kennedy, Strabane, Ireland. 

3916. Screw GiLL-Boxes, D., H., & W. Smith, York. 

3917. Disinrectinc, C. Lowe and J. Gill, Manchester. 

3918. BookHoLpers, H. J. Allison.—(K. Lambie, U.S.) 

8919. Corrins, 8., J., and R. Turner, Rochdale. 

3920. BaLances, H. J. Haddan.—(F. A. Roeder, U.S.) 

8921. Faprics, 8. Fisher, London. 

3922. Cueck-REINS, A. Clark.—(H. Harding, Canada.) 

8923. Fornacegs, T. Fletcher, Warrin; " 

3924. PropeLunc Tram-cars, O. Mobbs and L. G. 
Moore, Northampton. 

8925. Arr VesseLs, A. H. Williams, Peckham. 

8926. Sprinc Mattresses, W. R. Lake.—(G. Gale, 


Ca: 
8927. Tramways, H. Smith.—(A. Hallidie, U.S.) 
3028. Steps, C. A. Jones, Gloucester. 
8929. Heatinec Barus, H. Darby, London. 
8930. WATER-WASTE PREVENTER, G. Henderson and D. 
MeNeil, London. 


17th August, 1882. 
8931. Hotprne Forornos, A. Mure, Glasgow. 
8982. Frreproor Liquip, W. Astrop and R. Ridgway, 
Homerton. 
8933, Sarery Apparatus, T. Neuray, Liege, Belgium. 
3934. Rine Spinninc Macuinery, J. McGregor, Man- 


chester. 
8935. Macuine, A. T. Graham and A. Frost, 
Stafford. 


8936. SupporTING Bottoms of PantaLoons, W. Brier- 
ley.—(R. Kindler, Germany.) 

$937. Meters, J. T. Dann.—(A. Schmid, Zurich.) 

3938. WasHING Gas, 8. Holman, London, and C. Hunt, 
Birmingham, Warwick. 

$939, Textites, W. A. Barlow.—(V. L. 
Godefroy and L. Lanselle, Paris.) 

8940. ConnecTine Taprits, J. Bywater and C. Bedford, 
Rirstall, near Leeds. 

3941. Seconpary Batteries, N. Cookson, Newcastle. 

3942, Pumps, W. B. Tibbits, Clifton. 

$943, SEPARATING CREAM from MILK, D, Baynes.—(P. 

McIntosh, Canada.) 

3944, SasH Fasteners, G. J. Dickson, Albany, U.S. 

8945. VentrLaTine Stacks, F, Bust, Winterton. 

$946. Recetvine B. H. Chameroy, France. 

8947. Busts, G. G. Tanner, Homerton. 

8948. Looms, C. Catlow, Burnley. 

8949. SuppLy1ne ELEctRIcITY, J. Handford.{T7. A. 

ison, New Jersey, U. 

8950, DYNAMO-ELECTRIC Macuings, 8. Z. de Ferranti 

and A, Thompson, London. 


18th August, 1882, 


8951, Water Motors for Generatinc ELECTRICITY, 8+ 
8. Allin, London. 

8952. Gas Stoves, J. Norman and A. Wortley, London. 

8953. Drepornc Macuinery, H. C. Lobnitz.—(H. 
Hersent, Paris, France.) 

8954. Frsrous Sunstances, P. J. Friedrichs.—(G. W. 
Stuvinga, Ter Apel, Groningen, Netherlands.) 

8955. INCANDESCENT Evectric Lamps, T. J. Handford. 
—(T. A. Edison, Menlo Park, U.8.) 
3956. ArtiFiciaAL Stone or J. H. Johnson.— 
(Certaldo Marble Company, Limited, Paris, France.) 
8957. Avromatic Pump, E. T. Hughes. — (Automatic 
Boiler and Engine Company, New Haven, U.S.) 

8958. Castinc and Mixine Merats, J. A. B. Bennett, 
King's Heath, and B, P. Walker, Birmingham. 

3959. Ks, G. J. Dickson, Albany, U.S. 

3960. Heatina Water, M. M. Brophy, London. 

8961. SeconDaRY Barreries, T. J. Handford.—(7. A. 
Edison, Menlo Park, U.S.) 

3962, for Sprnnine, B. J. B. Mills,—(L. Cunit 
and J. Culty, St. Etienne, France ) 

8963. MusicaL INstRUMENTs, R. Whalley, Liverpool. 

3964, SeconDARY Barreriss, H. T. Barnett, London. 

3965. Prercinc Howes in States, 8. Cornforth, Bir- 


3966. Cases for Furnitures, E. P. Alexander. 

‘ —(A. F. Potts, Indianapolis, U.S.) 

3967. Waton-cuains, A. M. Clark.—(W. C. Bdge, U.S.) 

8968, Hosiery Macuings, W. Harrison, Manchester. 

19th August, 1882. 

8969. Surets of Grass, J. Chaffin, Bath. 

8970. Macuines for REELING Towacco, D. and J. Mac- 
donald, Glasgow. 

3971. Compositions for Coatina Wires, C. J. Allport, 
London, and R. Punshon, Brighton. 


8972. Utitisina Heat ConTainep in Sxaa, &., Sus- 
STANCES while ina Mo.LTeN Srate, G. H. Blenkinsop, 
Swansea. 

8973, Cuurns, W. McCausland, Belfast. 

8974. DYNAMO-ELECTRIC POWER-CREATING MACHINES, 
J. E. T. Woods, London. 

8975, Batrerizs, &c., J. Woods, London, 

8976. Evecrric Licuts, T. Handford.—(7. Edison, U.S.) 

8977. MANUFACTURING Ammonia, &c., D. Urquhart.—(L. 
Playfair, New York, U.8. 

8978. Furnaces for Repucina, &c., Certain Orgs, J. 
Imray.—(J. Newbery, J. Morley, and B. Cleveland, 


8979. Driving Mecuanism for Tricycies, &., W. 8. 
Lewis, Wolverhampton. 

3980. InsuLaTtion of Wires, &c., J. H. Johnson.—(J. 
M. Hirsch, Chicago, 

8981. Steam Enaines, J. Shanks & J. Lyon, Arbroath. 

8982, ELecrric SIGNALLING AppaRaTus, R. H. Bran- 
don.—(H. W. Southworth, Springfield, U.8.) 

3983. Makinc Bore-noies, J. Waddington and C. 
Longbottom, Barrow-in-Furness, and J. Ashworth, 
Dalton-in-Furness. 

8984. TaiLors’ Markinc InstRuMENTSs, H. Searle, 
London, and T. J. Lronside, Forest-hill. 

8985. GrinpiNG MILLs, W. Wingfield-Bonnyn, London. 

8986. ConnecTinG, &c., Srock, F. Barnes, 


Reading. 
8987. GALVANISERS’ Fiux, H. Kenyon, 
Altrin 


c 
8988. Raisinc SuNKEN VessExs, J. E. Hunter and J. 
. Thomas, London. 

3989. for Steam, &c., G. E. Vaughan. 
—(A. Firmston and W. Houston, Paris, France.) 

8990. Facititatine Licutine of Fires, &., E. Tom- 
linson, London. 

$991. Lycanpescinc Conpuctors for ELecrric Lamps, 
T. J. Handford.(T. A. Edison, Menlo Park, U.S.) 

3992. Rorary Enornegs, J. M. X. Terlinden, Berlin. 

8993. Door-mat, &c., J. Hopewell, Salford. 


2lst August, 1882. 


8994. MotrLep Soap, A. Headley, Gosforth. 

$995. UnpeRGRouND Conpucrors, T. J. Handford.— 
(7. A. Edison, Menlo Park, 

8996. Dynamo, &c., Macuines, T. J. Handford.—(7. 
A. Edison, Menlo Park, U.8.) 

8997. Manuracrure of Cumipine, C. D. Abel.— 
(Actien Gesellschaft fir Anilin Fabrikation, Berlin.) 

3998. Lamps, G. B. Lloyd, Birmingham. 

3999. Recoverine Caustic Sopa, G. Johnson.—(T. 
Gibb, Elizabeth, U.8.) 

4000. RENDERING WALL ParIntines WEATHER-PROOF, A. 
Keim, Munich, Germany. 

4001. Rorary @c., A. W. L. Reddie.—(N. 
Tverskoy and P. Weiner, St. Petersburg, Russia.) 

4002. Kircnen, &c., Ranees, R. W. Crabtree, 

4008, DiminisHine Fire Risgs, 8. Thompson, Bristol. 

4004. Brewine, F. E. Whitham, Bradford. 

4005. Non-conpuctine Tupes, J. C. Marsh and R. J. 
Smith, London. 

4006. VeLocirepes, J. Stassen, jun., London. 

4007. ContTinvous CENTRIFUGAL Macuines, F, Wirth. 
~—(C. von Bechtolsheim, Munich, Germany.) 

4008. InpicaTinG Posrtion of Sunken Surps, W. R. 
Lake.—(M. F. Niissjd, Sweden.) 

4009. Barre.s, W.R. Lake.—(N. Myers, New York, U.S.) 

4010. Construction of Cannon, R. H. Brandon.—(W. 
EB. Woodbridge, Washington, U.S.) 


Inventions Protected for Six Months ov 
Deposit of Complete Specifications. 


2923. Frrrine Gussets, &c., of Boots and SHozs, H. A. 
Oldershaw, London.—19th August, 1875. 

3002. Sroprine Morions for Macuinery, J. Bullough 
and J. Smalley, Accrington.—26th August, 1875. 


Notices of Intention to Proceed with 
Applications, 


Last day for fling opposition 8th September, 1882. 


1798. Boxes for Sampies by Post, M. I. Verkouteran, 
London.—Com. from R. Chapin.—8th April, 1882. 
1732. SecrionaL Warpinc Macurnes, J. C. Sewell, E. 

ulton, & J. Bethel, Manchester.—12th April, 1882. 
oe Leap, W. Burr, Long-Ditton.—13th April, 


1751. Cuarirs, W. Thompson, Liver- 
pool.—Com. from A. Dormitzer.—13th April, 1882. 
1757. Water Gavogs, J. Thurlow and A. Sykes, Wake- 

field.—13th April, 1882. 

1758. Markie, P. Mara, Putney, and J. 
Winson, London.—13th 1882. 

1767. Disencacine Boats, F. G, Crofton, Kingstown. 
—13th April, 1882. 

1769. SzeconpaRY Batrerties, J. H. Johnson, London. 
—A com. from C, Faure.—13th April, 1882. 

1789. TREATING Macmas, W. H. Beck, London.—A 
communication from C. Violette, A. Buisine, and A. 
Vinchon.—14th April, 1882. 

1792. VenTrLaTors, A. W. L. Reddie, London.—A com- 
munication from A. Huber.—14th April, 1882. 

1800. Bracers, C. D. Abel, London.—A communication 
from J. W. Héltring.—15th April, 1882. 

1802. OsTarninG Motive Power, G. Wilson, Brixton. 
—1l5th April, 1882. 

1804. Traction Enoines, H. G. and W. Woodbridge, 
Chipping, Sodbury.—15th April, 1882. 

1805. Locks, A. and A. Timp, Manchester. 

15th Apri 


1807. PREPARING Fasrics, 8. Fulda, Bow.—15th April, 


1822. ELecrric Lamps, A. 8. Church, London.—A com- 


munication from J. King.—15th April, 1882. 

1825. Pistons, G. W. von. Nawrocki, Germany.—A 
com. from P. Langenstein.—17th April, 1882. 

1859. VeLocieeDEs, H. E. Newton, London.—A commu- 
nication from A. Winkler. —18th April, 1882. 

1884. SEPARATING Meraxs, W. R. Lake, London.—A 
communication from E. Marchose.—19th April, 1882. 

1941. CRYSTALLISED HyprocaLoraTe, W. R. Lake, 
London.—Com. from T. Gladysz.—24th April, 1882. 

1950. Coxe Ovens, R. de Soldenhoff, Merthyr Tydfil. 
—25th April, 1882. 

1985. Low-waTER ALARM Apparatus, J. W. Kenyon, 
Manchester.—27th April, 1882. 

2021. CLeaninc WooL, &c., E. Mansfield, London.— 
28th April, 1882. 

2180. Recorpine Distances, G. C. Lilley, London.— 
—9th May, 1882. 

2369. Barret Macuiygs, E. G. Brewer, London. 
A com. from R. Hinchliffe.—19th May, 1882. 

2971. Furnacgs, R. Potter, Stairfoot.—22nd June, 1882. 

3039. GaLvanic Batreriss, C. P. Nézeraux, Paris.— 
28th June, 1882. 

$189. S—PaRaTING Propvucts, W. Ferrie, N.B.—6th 
July, 1882. 

Sranps, J. F. Plucker, Antwerp.—7th 
Jvly, 1882. 

$293. CicarETres, W. R. Lake, London.—A communi- 
cation from C. and W. Emery.—11th July, 1882. 

3301. PreseRvine Suips from Corrosion, T. 8. Webb, 
London.—12th July, 1882. 

3418. Execrric Arc Lamps, 8. Ferranti and A. 


$872. Fotpinc Cuairs, W. R. Lake, South 
buildings, London.—A communication from F. G. 
Johnson, Brooklyn, and J. H. Hayward, Northfield, 
U.S.—14th August, 1882. 

8879. W. Brackelsberg, Westphalia, 
Prussia.—l4th August, 1882. 

$881. ELecrric Lamps, F. R. Welles, Antwerp, Bel- 

um.—A communication from C. E. Scribner and 
. R. Patterson, Chicago, Illinois, U.S.—15th August, 
88! 


1882. 

$882. TELEPHONIC APPARATUS, F. R. Welles, Antwerp, 
Belgium.—A communication from C. E. Scribner, 
and W. R. Patterson, Chicago, Illinois, U.S.—15ta 
August, 1882. 

8896. Matt Liquors, L. Varicas, Russell-square, 
London.—A communication from J. F. Gent, Col- 
umbus, Indiana, U.8.—15th August, 1882. 

$904. BLEacuina, C, Toppan, Salem, U.S.—15th August, 
1882. 


8905. InTENsIFYING CoLouRs, C. Toppan, Salem, U.S. 
—15th August, 1882. 

3914. Steam Enornes, P. Armington, Lawrence, U.S. 
—l6th August, 1882. 

8920. Batances, H. J. Haddan, London.—A commu- 
nication from F. A. Roeder, Cincinnati, U.S.—16ta 
August, 1882. 

$944. SasH Fasteners, G. J. Dickson, Albany, U.S.— 
17th August, 1882. 

3959. Locks, G. J. Dickson, Albany, U.S.—18th August, 
188! 


2. 

3962. Ro.uers for B. J. B. Mills, London.— 
A communication from L, Cunit and J. Culty, St. 
Etienne, France.—18th August, 1882. 

3067. Watcu-cnains, A. M. Clark, London.—A com- 
munication from W. C. Edge, Newark, U.S.—18th 
August, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid. 

8295. PREPARING Foop for Catt ue, J. Y. Betts, Coven- 
try.—l5th August, 1879. 

3296. Drivinc MecnanisoM of Locomotive, &c., ENGINES, 
8. Geoghegan, Dublin.—15th August, 1879. 

3800. Woven Fasrics, D. Scott, Manchester, and J. 
Edelston, Preston.—15th August, 1879. 

4378. Marcues, H. Wildt, Bradford.—27th October, 1879. 

3438. Deep Sra Fisnine, J. W. de Caux, Great Yar- 
mouth.—26th August, 1879. 

8448. Purp, J. and R. Wood, Leith.—27th 
August, 1879. 

$461. Breakine &., Stone, G. Dalton, Leeds.—28th 
August, 1879. 

3467. PrRopELLING CaRRraGEs, G. Dalton and W. E. 
Kenworthy, Leeds.—28th August, 1879. 

4375. Compinc Macuine, A. M. Clark, 
London.—27th October, 1879. 

3479. SiGNALLING Apparatus, W. Robinson, 
Boston, U.S.—29th August, 1879. 

8555. Burners for Gas, &c., Lamps, F. Siemens, 
Dresden.—4th September, 1879. 

8320. Steam STEERING Gear, A. Higginson, Liverpool. 
—18th August, 1879. 

3325. Supaqueovus Structurss, for Piers, &c., S. Lake 
and T. W. Taylor, London.—18th August, 1879. 

8347. Srreert Lamps, &c., G. Bray, Leeds.—19th 
August, 1879. 

$354, Surps or Vessets, C, Tellier, Paris, France.— 
20th August, 1879. 

8391. Propucinc Printep, &c., Matrer, J. FE. Jef- 
feries, Congresbury.—22nd August, 1879. 

&c., Lamps, I. Blake, Birmingham.—23rd 

ugust, 1879. 

3581. ManuractureE of Sree, 8. G. Thomas, London. 
—3rd September, 1879. 

$352. Merauuic Boxes, &c., C. R, E. Grubb, London. 
—l0th August, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 

2880. OBTAINING of Ammontra, R. O. Paterson 
and F, W. Brothers, tenham.—16th August, 1875. 

3049. Drums of Rotary Screens, C. Cousins, Lincoln. 
—3lst August, 1875, 

2889. ArracHiING Herts to Boots and Suoss, &c., W. 
Mo -Brown, London.—l7th August, 1875. 

3229, Preparine Corron for Sprnnine, A. M. Clark, 
London.—15th September, 1875. 

3404. Arr Enarngs, J. G. e, London.—30th Sep- 
tember, 1875. 


T pson, London.—18th July, 1882. 
3460. CRaNK-sHAFTs, D. Purves, London.—20th July, 
1882. 


8571, Strong, G. Dalton, Leeds.—27th July, 
1 


Last day for filing opposition, 12th September, 1882. 
1812. &c., W. Morgan, Birmingham.—17th 
il, 188: 


April, 1882. 
1813. Traps for Catcuinc Rats, &c., E. A. ¥ 
Upton.—Com. from E, d’Aubigny.—17th April, 1882. 
1826. Process Usep in Rerininc Magtats, W. Barlow, 
London.—Com. from J. Seyboth.—17th April, 1882. 
1828. Securinc Siipinc Winpow SasHes, A. Smith, 
Huddersfield.—17th April, 1882. 
1829. Looms for Weavine, W. McNichol, Batley, and 
J. Hollingworth, Dobcross.—17th April 


1882. 
1831. Repuctne and Purtryine Metats, R. 8. Ripley, 


London.—1l7th April, 1882. 

1832. RecutaTing Lusricators, W. A. 
Barlow, London.—A communication from ¥. Holt: 
schmidt.—1l7th April, 1882. 

1833. LixiviaTING VEGETABLE Materiats, C. Heck- 
mann and E. Hausbrand, Paris.—18th April, 1882. 
1841. SrretcneRs for Trovussrs, T. H. Harris, London. 

—18th April, 1882. 

1854. Direct-actinc Ram Hypravuic Lirts, J. 8. 
Steven and C. Major, Battersea.—18th April, 1882. 
1897. Pump, A. Browne, London.—A communication 

from C. F. Osborne.—20th April, 1882. 

1957. SreERING Steamsuips, A. W. L. Reddie, London. 
—A com. from J. Ericsson.—25th April, 1882. 

2000. Lirge-savinc ApPLIANCEs, D. P. P. de la Sala, 
London.—-27th April, 1882. 

2017. Manuracture of Mosaics, H. Haddan, London. 
—A com. from G. Stanley.—28th April, 1882. 

2018. Macuings, H. J. Haddan, London. 
—A com. from A. H. Brainard.—28th April, 1882. 
2038. Weavinc Fancy Fasrics, J. Hamilton, Strat- 

haven.—29th April, 1882. 
2039. Pens and Hoxpers, M. Fisher, Germany.—2?th 


April, 1882. 

2058. Gas Enornes, A. N. Porteous, Edinburgh.—ist 
May, 1882. 

2202. Motor EnGInEs WORKED by Gas, 8. Clayton, 
Bradford.—10th May, 1882. 

2734. GoVERNING Frep of Exectric Arc Licuts, J. 
Mathieson, Stratford.—1l0th June, 1882. 

2963. Mutes for Sprnninc Fisres, J. 8. Cooke and A. 
Hardwick, Liversedge.—22nd June, 1882. 

$252. Botries for AERATED Liquips, H. Codd, London, 
and D. Rylands, Barnsley.—8th July, 1882. 

3329. Repropucine Desiens, W. P. Bruce, Kinleith 
Currie.—13th July, 1882. 

3346. Boot-sEwinc Macuines, W. R. Lake, London.— 
—A com. from W. H. Alden.—l4th July, 1882. 

3484. ELecrric Meters, C. V. Boys, Wing.—19th July, 
1882. 

8486. ENGINE PowER Mertsrs, C. V. Boys, Wing.—19th 
July, 1882. 

3438. Connectinc Swircnes to Rartway Rais, J. 
Pickering, London.—19th July, 1882. 

8471. Knives and Forks, H. Fielding, Birmingham.— 
21st July, 1882. 

8507. Constructinc Raitway Cuarrs, J. Revell, 
Dukinfield.—24th July, 1882. 

3512. Buoyant, &c., Garments, F. W. Brewster, Lon 
don.—25th July, 1882. 

3541. Propucinc METHYLQUINOLINE from ORTHO- 
NITRO-BENZYLIDENACETONE, J. Erskine, G w.—A 
communication from the Farbwerke vorm. Meister, 
and Bruning. —26th July, 1882. 

3555. WaTcHMEN’s TELL-TaLEs, C. R. F. Schloesser, 
Manchester.— A communication from Messrs. Kreutz 
and Bauer.—27th July, 1882. 

3589. ManuracturE of Casks, &c., 8. Wright, Egro- 
mont.— 28th July, 1882. 

$591. ELecrric Power Macuine, J. Imray, London.— 
28th July, 1882. 

3617. FLour-pREsstnc Macurnes, W. B. Dell, London. 
—A com. from G. T. Smith.—3lst July, 1882. 

8627. Wert Sropr-motion for Looms, H. Haddan, Lon: 
don.—A com. from L. J. Knowles.— 81st July, 1882. 
3629. Wert Srop-MoTION For Looms, H. Haddan, Lon. 

don.—A com. from L. J. Knowles.—2lst July, 1882. 

3881. Etectrric Lamp Conpuctors, F. R. Welles, Ant- 
werp.—A communication from C. E. Scribner and 
W. R. Pattcrson.—15th August, 1882. 

3882. TELEPHONIC APPARATUS, F. R. Welles, Antwerp. 
—A communication from C. E, Scribner and W. 
Patterson.—lith August, 1882. 


| 
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3896. Brewrnc Matt Liquors, L. Varicus, London,— 
A com. from J. F. Gent.—15th August, 1882. 

3944. Sasn Fasteners, G. J. Dickson, Albany, U.S.— 
17th August, 1882. 

3959. Locks, G. J. Dickson, Albany, U.S.—18th 
August, 1882. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
18th August, 1882.) 


20. Srrrcuine Macuings, J. Day, Stafford.—3rd Janu- 


ary, 1882. 
463. Tanninc Hives, W. R. Lake, London.—30th 
January, 1882. 
807. Woot, J. B., and W. Whiteley 
wood.—20th Fe 


812. Lys, W. H. Beck, London.—27th February, 
1882. 


21. ELEcrRic TeLecrapns, C. N. Talbot, New York, 
U.S.—20th February, 1882. 

848. a J. Humpage, Bristol.—2lst Febru- 
ary, 

849. Grass Reriectors, F. H. F. Engel, Hamburg.— 
—2lst February, 1882. 

851. Fires for Ho_tprsc Lerrers, &c., R. Settin, Bir- 
and H. Dyer, Bridgwater.—21st February, 

855. Moviprnc Macurxegs, F. Wirth, Germany.—2lst 
February, 1882. 

856. Evectrricity, J. 8. Williams, U.8S.— 


1882. 

865. Has Fett, J. Forsyth, Glasgow.—22nd 
February, 1882. 

869. DYNAMO-ELECTRIC E. Spagnoletti, 
London.—22nd February, 1882. 

807. Reservoir O. Bussler, London.— 
23rd February, 1882. 

J. Hardaker, Leeds.—23rd February, 


887. Dirrusine ArtiFiciaL Licut, J. R. Smith and J. 
I. Learoyd, Halifax.—23rd Fi 

896. FrictionaL WHEEL R. Lake, Lon- 
don.—24th February, 1882. 

976. Drittinc Rocks, W. R. Lake, London.—28th Feb- 
ruary, 1882. 

998. Rinc F: Brooks, Manchester, 
and A. Holden, Gorton. —2nd M 1882. 

1028. InpicaTinc for Pumpinc Encrves, H. Davey, 
Headi' .—8rd March, 1882. 

1064. DistRrsuTinc Manure, H. A. Bonneville, Lon- 
don.—6th March, 1882. 

1072. OrpNance CaRRaGEs, T. Nordenfelt, London.— 
6th March, 1882. 

1197. Decorticatiyc Rice, A. M. Clark, London.—11th 
March, 1882. 


Cixeaners, H. Beech, London.—l4th 
1314. Coat Gas, R. Morton and C. G. Williams, Lon- 
don.—18th M 1882. 


1874. — Gas, W. C. Brown, Sheffield.—19th 


FABRICS, T. Anderson, Liversedge.—13th 

a 

2270. Bartreries, R. H. Simons, Brixton.— 
15th May, 1882. 

2604. IncaNDEsceNT Execrric Lamps, F. des Vieux, 
Derby.—2nd June, 1882. 

2644. Evecrricat Conpvctors, L. Varicas, London.— 
—b6th June, 1882. 

2722. Seconpary Batrerigs, A. P. Price, London.—9th 
June, 1882. 

2890. Locomotive Enorves, G. Allan and R. E. Dick- 
inson, Sheffield.—19th June, 1882. 
and Vatves, J. Nixon, Oldham.—20th June, 


the 22nd August, 1882.) 


874. Mecnanism for Makinc Wrovucsr Nats, J. 
Maynes, Manchester.—23rd February, 1882. 

881. Macurnes, W. R. Lake, London.— 
23rd February, 1 

885. TREATING SULPHO-ARSENICAL, &c., Ores, W. A. 
Barlow, London.—23rd February, 1882. 

916. Macuines for Fotpisc Paper, H. M. Nicholls, 
London.—25th February, 1882. 

921. Manuracture of SuLPHatTe Ammonia, J. 
Dempster, Elland.—25th February, 1: 

922. TRaNnsMITTING, &c., Sicnats, A. F. St. George, 
London.—25th February, 1882. 

926. ConstrucTING OmnipusEs, A. G. and 
W. S. Hek, Bristol. —25th February, 1 

927. LUBRICATING Enoryzs, J. J. hester. — 


List of Specifications published during the 
week ending August 19th, 1882. 
3880*, 4d.; 5477, 6d.; ey 8d.; 5496, 4d.; 5672, 4d.; 


158, 8d.; 165, 6d.;'166, 6d.; 169, ek: 170, 6d.; 171, 6d.; 
178, 6d.; 182, 8d.; ; 189, 6d.; 190, 6d.; 191, 08.5 194, 
210, 4d. 


222, 6d.; 4d.; 2d.; 229, 2d.; 230, 2d.; 281, 6d; 
282, 6d.; 283, 6d.; 234, 6d.; 235, 6d.; 236, 4d.; 287, 2d. 
238, 6d.; 241, 6d.; 248, Qd.; 244, Qd.; 245, 6d.; 246, 6d.; 
247, 4d.; 248, 4d.; 251, 6d.; 252, 6d.; 258, 6d.; 254, ~E 
256, 2d.; 257, 6d.; 258, 1s.; 259, Sd.; 260, 2d.; 261, 

262, 1s. 2d.; 263, 6d.; 265, 2d.; 267, 6d.; 272, 2d; 278, 6d. 
274, 2d.; 275, 6d.; 276, 6d.; 278, 6d.; 279, "od; ” 280, 


281, Sd.: 282; 6d.; 288, 6d.; 285, 8d.; 
289, 4d.; 200; 2d.; 291; 2d.; 292) 6d.; 
295, 64.; 296, 6d.; 298, Gd; 299, 4d.; 
306, 2d.; 307, 6d.; 309, 4d.; 310, 6d.; 
814, 2d.; 315, 2d.; 316, 6d.; 317, 6d.; 818, 6d.; $21, 6d.; 
323, 8d.; $25, 2d.; 349, 6d.} 351, 6d. ; 357, 6d.; 392, 6d.; 
440, 6d.; 877, 6d.; 1529, 6d.; 2026, 6d.; 
2042, 1s.; 2803, 6d.; 2874, 6d.; 2388, 6d.; 2399, 8d.; 
2416, 6d.; 2430, 6d.; 2470, 6d. 


order, made pa; at the 5, 
High to Mr. H. Reader Lack Majesty's 
Patent-o buildi y-lane, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves ves expressly 'y for Toe ENGineER at the 
of Mar Majesty's Commissioners of Patents. 


5483. Gas Moror Exomes, 8. Grigin, Bath.—15th 
alia to ignite the charge of explosi 

e e valve ec of ex: ve 

——- d is previded with an opening at the back, 
i.e., between the valve and cylinder to admit the air 
necessary to support the combustion of the igni 
flame, such air then entering the ignition chamber o! 
the valve through the same apy and on the same 
side of the valve as that which at a later period of its 
travel communicates with the interior of the cylinder 
of igniting the invention 


compressed charge 

holding the exhaust valve slightly open d 
of the stroke when compressin 
mechanism for regula’ and 
sion of gas to the wor! cy’ 
ment for lubricating the piston pg slide valves = by 
means of a reciprocating wire and a wiper 

lastly, to the age 4 of holding the valve cover | 
valve its face by means of a spiral 

encl ina tube. 

5496. Rovine &c., FOR PReParine CoTTon 
Oryer, Dukinyield, Chester. 


The object is to Lh. motion to the rack, so 
as to be able to regulate toa nicety the tension of the 
yarn ery the drawing rollers and the bobbins or 
spools. On the change or tumbler shaft is a bevel 

wheel gearing with a large wheel on a stud carried by 
a atic bolted to the spring piece of the frame. On 
the boss of the large wheel is a spur pinion, 
with a spur wheel se the wg shaft which drives the 


rack. A change wheel on this shaft drives the rack, 
and has a ter or smaller number of teeth accord 
to the hank roving. 


11. Dessicatina, Borne, A. Gontard, 
near Leipsic.—2nd January, 1882. 

This relates to apparatus for sons ‘the water or 
other thin liquid parts in the form of vapour or steam 
from liquid or semi-liquid substances, and while 
applying heat = not; it also relates to apparatus for 
evaporating, or forming into steam, water and other 
liquids, and to g apparatus. Circular discs, 
either plane or rg are caused to rotate in the 
liquid to be treated. — of which is lifted by the 
discs, and exposed to air or other atmosphere. 

836. Sewinc Macurves, W. R. Lake, London.—3rd 
January, 1882.—(A communication from the Rotary 
-. uttle Sewing Machine Company, Mass., U.S.) 10d. 

This relates to machines with a rotary shuttle; and 
comprises mechanism for operating the feed; me- 
chanism for operating the needle bar, the feed bar, 
and the presser foot; mechanism for "driving a con- 


—25th February, 1882. 
932. Tempgrinc Hackie Pixs, T. Crabtree, Leeds.— 
25th February, 1882 


936. Carpets, J. J. Delmar and W. Folliott, London.— 
27th February, 1882. 

941. ConTROLLING Spzep of J. Richardson, 
Lincoln.—27th February, 1882. 

948. Lamps P. Molloy, Limerick.—27 
February, 

952. Pumps, C. D. Abel, London.—27th 
February, 1882. 


TY, 

953. CENTRIFUGAL Apparatus, C. D. Abel, London.— 
27th February, 1882 

954. Apparatus for Propucine Ics, C. D. Abel, Lon- 
don.—27th February, 1882. 

956. VenTILaTING Apparatus, C. D. Abel, London.— 
27th February, 1882. 

958. Currine, &c., Paper, W. W. Colley, London.— 
27th February. 1882. 

964. Surps, &c., T. F. Walker, London.— 
Base, 0. Wigan, — 

974. Fans son, 28th Fe 1882. 

981. TREATING Dynamite, W. Howitt, Iford.—28th 
February, 1882. 

984. Hose Covpitnes, J. C. Hudson, London.—lst 
March, 1882. 

987. Savixe Lire at Sega, &., W. Wilkins, Tunbridge 
Wells.—lst March, 1882. 

1020. TRANSMITTING, &c., Sounp, J. Rapieff, London. 
—3rd March, 1882. 

1034. Gatvanic Cuarns, C. D. Abel, London.—3rd 
March, 1882. 

1035. Stopperrnc Borrites, W. W. Macvay and R. 
Sykes, Castleford.—3rd March, 1882. 

1045. StyLocrapHic, &c., Pens, J. D. Carter, London. 
—4th March, 1882. 

1070. &c., F. Wirth, London.—6th 
March, 1882. 

1071. Fotprnc Cuan, C. D. Abel, London.—6th 
March, 1882. 

1147. ArracuMent of Carriace J. 
Mackay, Liverpool.—9th March, 1882. 

1151. CasH Counters, &., C. D. Abel, London.—9th 
March, 1882. 

1564. Vesseits, J. Tams, Longton.—3lst 
March, 1882. 

1816. TREATING Fipres, C. D. Abel, Lon- 
don.—17th April, 188: 

1842. H. H. Doty, London.—18ti 


April, 1 

A. Ottenheimer, Stuttgart.—22nd 
a. 

2659. &c., Batreries, W. B. Brain, Cinder- 
ord.—6th June, 1882. 

2673. Manvracrore of Gas, &c., W. R. Lake, London. 
—Tth June, 1882. 

2690. BrusHes, J. Wetter, New Wandsworth.—8th 
June, 1882. 

2744. DyNAMO-ELECTRIC Macuines, &., J. Imray, 
London.—10th June, 1882. 

2770. Two-wHEELED VEHICLES, 8. Pitt, Sutton.—13th 
June, 1882. 

2794. GREENHOUSE BorteRs, &c., C. Hulseberg, Lon: 
don.—14th June, 1882. 

3132. Steam ENGINE Vatves, A, M. Clark, London.— 
3rd July, 1882. 


ly rotating shuttle, so as to cause it to travel 
quick at one part of its travel; a continuously rotating 
shuttle with an elongated a a device for defiecting 
the needle thread r path a the Shuttle ; 
mechanism for on 
——s shuttle in a i at right a les to its 
= rotation; an upper and lower fi bar, the 
tter working in one direction by and with the 


ai 


former, and in the other 
thereof by mechanism of its own; a rotary battle 
carrier to place and keep the needle in its per line 
of movement; and a novel construction of race way 
for the rotary shuttle carrier and its shuttle. 


87. VALVEs AND VALVE GEAR FoR Marine Locomo- 
TIVE AND OTHER Encines, J. W. Hi rth, Dar- 
lington.—7th January, 1882. 6d. 

This relates chiefly to improvements on patent No. 

2448, a.D., 1859; No. 3287, a.p. 1869; and No. 4246, 


A.D. 1876, and which are applicable to be used singly 
or in various combinations to os worked by 
steam, or other aériform fluids requiring to run one or 
both ways round. The drawing re, a 
cation of the invention to a verti: 
the cylinder and B the slide valve, the fod v 
works at the bottom through bush K. G is the — 
lever of the reversing plane of an equal ended —. 
r” motion working through a slot open’ 

ve rod with half length radius , conn to 
inside pins on the valve rod which constitutes the 
reverse plane. C is an excentric on the main shaft E, 
its L rod being suspended on the pendulum rod P 


swinging on pin X. W is a longitudinal section of a 
reversible and variable expansion cylinder connected 
to the top end of main lever G by links N. The valve 
chest O admitts the motive power to cylinder W, and 
is actuated by hand or by governor attached at Y. 
88. Toxwacco, C. J. Fox, London.—ith Janu- 
ary, 1882. 4d. 
This’ 1. J ing block usually employed has fixed 
over it an adjustable block on which the cutting knife 
descends, and which when worn can be renewed. 
108. Burners ror Gas Jets, W. P. Thompson, Liver- 
pool.—9th January, 1882. 


parts of valves for pumps. The drawing shows a sec- 

tion of an air ye bucket A, for a marine steam 

engine fitted with hard wood valves B, and mountings 
age to the uppersurface of the bucket which forms 

ir seat, instead of vulcanised india-rubber, or thick 
sheet rubber, as ut present used. 

166. InpicaTING THE SPEED DiREcrTion or Rorta- 
TION oF Enaine Suarts, L. Swift, Westminster,— 
January, 

A rotary pum; u in connection with 

vessels with the 


—(4 
P. Costes, Bourges, France.)—(Not proceeded with.) 


4d. 

The burner is characterised by the addition of a 
sort of filtering box divided into many compartments 
by perforated diaphragms, through which the 
—— and any impurities it may contain are 

y the dia The compartments may be fil filled 
with burnt sponge. 

111. Crusuine, &c., MINERAL AND OTHER SUBSTANCES, 
J. Spencer and J. Consterdine, near Manchester, and 
N. G@. Kimberley, Hornsey.—9th January, 1882. 8d. 

This relates to edge runners or mortar mills, and 
consists partly in arran; the ame or bearing 
surfaces, against which the spindles of the rollers 
revolve or slide, so as to ann their angle relatively 
to the vertical axis of the rollers to be varied so as to 
regulate the crushing and pulverising effect due to 
the weight of the roller. The wearing surface of the 
rollers are made renewable. Apparatus is combined 
with the mill so as to break up large pieces of minerals 
and deliver them to the as for crushing. 

180. ImpRovEMENTS IN MACHINERY AND APPARATUS 
FoR OsTarininc, &c., CURRENTS FOR 
Execrric Licutine, &c., W. T. Henley, Plaistow. 
—10th January, 1882. 1s. 6d. 

The First part of the invention refers to a dynamo 
machine, consisting of straight electro-magnets fixed 
in two brass standards, with a ring of iron made to 
revolve at each end of these magnets, the rings having 
recesses for coils of wire. The machine has six dis- 
fixed ets, y of w hanges 
times ray ay revolution of the ring. The inventor 


130] 


sometimes constructs his fixed magnets of iron tubes 

filled with fine soft iron wire instead of making them 

of solid iron. ~ re shows a longitudinal section 
of the machine. are two of the six fixed magnets, 

D D the revolving nt Sons with their coils. The Second 

part of the imation relates to an arc lamp, of which 

various modifications are described and illustrated. 

The carbons are fed forward by a weight and cord, a 

train of wheels, and an electro- et in a shunt 

circuit regulating the arc, Another electro-magnet 
establishes the arc. 

144. Seconpary Gatvanic Batrerigs, H. J. Haddan, 
London.—llth January, 1882.—(A communication 
Dr. E. Boettcher, Leipzig.}—(Not proceeded 

Applies to the use of zinc vitriol as exciting liquid 
and of zinc and oxide of lead as electrodes. 
14°7. Cranes kNown as Cat-HEADS, F, R. Ellis, Liver- 

pool.—llth January, 1882. 
consists in constructing ‘and mounting the 
crane so that it can travel in and out from the ware- 
house, sill wall, or = it is 
= motion being obtain y suitable g from 
the whimsy, jenny, winch, or apa 
the crane is worked. 

149. AND PARASOLS, . and G. 
Boyle, London.—11th Janua: 6d. 

The end of the rib is ith a double eye or 
two eyes, one at each side and level with its inner 
face, and by means of which the silk is 
thereto. A catch is employed which serves both to 
hold the runner when the umbrella is open and to 
prevent its being pushed too far on opening. 

151. Cork Branprvc Macutyes, C. J. Leclere, Paris.— 
llth January, 1882. 6d. 

e corks are thrown into a hopper, and a feed 
mechanism carries them one by one down an inclined 
shoot to a marking appliance, against which a wheel 
forces the corks, which, when thus branded, are 
thrown out of the machine and drop into a basket. 

158. Swine Macuives, &c., W. R. Lake, London.— 

llth January, ore from E. 
aris. 
a kind of 


a 


165. FoR Pumps, &c., P. Reid, Glasgow.—12th 
1882. 
This relates rene of teak or other 


hard woods which do not bend or swell much in hot 
or cold liquids, for the construction of the moving 


pump barrel 
ports, and each partly filled with a Hau 
and partly by air. Each vessel is connected by a pi 
with its air space toa capable 
e 


of indicatin, m and to what extent t! += in 
one vessel differs from that in the other. The gauge 


scale has divisions representing the number of revo- 
lutions of the shaft for units of time that pene 
with definite pressures in the vessels. Each port of 
the pump serves indifferently for suction or delive 
according to the direction of rotation of the 8 
driving the pump. 

170. J. Abbott, Bideford.—12th January, 


™me body of the vehicle is arranged so that i 
centre of gravity is nearly in line with the centre pe] 
the main wheels and is — as near the ground as 
—— by which means but little weight is borne 7 
the fore carriage which is attached to the bod 
bracketted irons a the whole 
but lower than the floor of the vehicle and from 
which access is had to the interior. 

171. Turner, Colne, Lancaster. — 12th 
January, 6d, 

This rel: “dy First, to mechanism for enabling the 
warp to be let off the beam uniformly and kept at the 
same tension the varying 
of the and, Secondly, to the taking-up 
mechanism, the object being to wind the cloth on 
te the beam with equal pressure from end to end. 
182. Foroine Finisuinc Horse Nats, &., F. 

Wallner, Cologne.—13th January, 1882. 8d. 

This relates to improvements on machines in which 
the nails are formed from heated metal rods by ro 
and pressing or hammering the blanks so Soxmsod, on 
are punc them through a die. The Tod A 

heated in a s) furnace and passes between rolls 


B formed so as to elongate a portion of the rod 

then through rolls C, which complete the othe Tage of 

the blank, £ the feed of the rod to the rolls taking place 

intermittently. The blanks are delivered to anvil D, 

and acted upon by a die or] hammer X, and being then 

separated by a cut tt d to the h 

185. Evecrric Accumutators, H. J. Haddan, London. 
—138th January, 1882.—(A communication from A- 
Morel, Roubaix, France.)—(Not proceeded with.) 2d. 

The gases produced by the current are co! and 
recombin 


189. Ratcuet Braces, C. 7. Colebrook, Islington.-- 
13th January, 1882. 
This consists in combining with a drilling or ratchet 
brace of a differential arrangement of ng, 80 
arranged and combined with the ratchet which turns 
the drill that in the forward stroke of the ratchet 
lever the additional or fi gearing shall have more 
or less of a start of the ratchet which actuates the 
drill, and shall thus advance the usual screw and feed 
the drill up to its work before the ratchet which 
actuates on ani is in the further forward motion of 
the handle, turned to effect the required drilling. 


190. Gas KiLys anp Furnaces, D. and W. H. Thomp- 
son, Leeds.—138th January, 1882, 6d. 

This relates to improvements on patent No. 1719, 
A.D. 1881, and consists in forming furnaces with a 
series of ‘hues, r ted by dampers, and fitted with 
louvres in the ‘chimney for — down draught 
and the necessary num ers are 
—_ in one or more pony near the ‘level of the 

oor of the furnace. Flues surround the bottom sides 
and top of the furnace, so as to economically utilise 
the heat produced by combustion of the gas. The 
invention relates also to the —— of such fur- 
naces for ing out “‘ Barff's” process for protecting 
iron and steel from rust. 

191. Pyeumatic Brake APPARATUS FOR RAILWAY 
Trains, C. D. Abel, London.—13th January, 1882. 
—(A communication from G. Westinghouse, jun., 
Pittsburg, U.&.) 6d. 

This consists in valve apparatus for pneumatic 
brakes, a piston sliding on the stem of an escape 
valve leading to the open air, and arran in combi- 
nation with the valve and with a second valve leading 
to the brake cylinder, so that in one position of the 
— the escape valve is -_, and the cylinder valve 

allowed to close, and in another position the er. 
der valve is opened and the escape valve is allowed to 
close. A domed extension of the brake cylinder acts 
as an au: reservoir, and has a tubular boss in 
which works a plunger attached to the brake piston. 

104. Sares, W. R. Ratcliff, fondn. —13th January, 

1882.—(Not proceeded with.) 2d. 

saf made = — steel in two parts, the 

the body by a hinge bolt 


195. Wire Ropes, &c., G. Cradcock and T. Gooder, 
Wakefield.—13th January, 1882. 6d. 

This to ap having sheave 
partially wound for moo: ing, and it con- 
sists in forming fotlonal disc ax surfaces on one or both 
sides of the sheaves, and yosies between the fric- 
tional disc surface a piece of leather, so that when the 
disc plates are tightened up and the unequal and great 
strain put on the ropes by the heaving of the vessel 
and other ——, the leather will yield sufficient to 
compensate for the want of ‘elasticity in the rope. 


200. Muttietytnc Cortes or MaTTeR PRINTED BY 
&.,-H. B. Tyler, Edmonton.—l4th 
4d. 


January, 1882. 
The employed in t; ters are made with 
numerous points or chisel edges on their faces, which 


when the Mtrike the pay ick holes through it, the 

sheet being in the we iknown 

manner to multiply copies by causing ink to pass 
through the perforations on to the surface on which it 
is to be printed. 

201. Skates, J. &. de B. Yellohyand A. H. 8. Elwes, 
b al ry, 1882. 6d. 
his relates to facility putting on 

t 


method of articulating the fin of the skate and the 
body, and using any suitable fastening so that it shall 
give the means of tightening and releasing the pres- 
sure ona strap round the ankle; and Secondly, the 

action of the fin on a strap which over a bridge 
on the body, so as to tighten strap) round and 
over the toes. 
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933. Compass Correctors, J. J. Wilson, Sunderland. 
—25th February, 1882. 
di) passing through lugs. 
providing a hollow spool-holder to receive the spool 
and — a tension device to regulate the supply 
of thread. The holder has a slot through which the 
Vv needle works, being connected toa jotted needle bar. 
tC A rotating hook surrounds the holder and causes the 
Y thread to pass above the needle so as to lock the 
\ | ' stitch. An oscillating hook is arranged under the 
V-H cloth plate, and a curved thread tightener with a hook 
i oO is also pivotted under such plate. The needle has an 
{ ai) eye near the point and a small hook a certain distance 
( ___, AA) 
Ie 
- 
ae = Ok SSS A RS to the feet only to be obtained by skates secured with 


Ava. 25, 1882. 
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308. oF GLYCERINE, G. Payne, Millwall. 
—l4th January, 1882. 6d, 

In order to prevent the loss at present incurred by 
the dilution of the glycerine with water resulting from 
the condensation of the steam which passes over with 
the glycerine from the still, a vessel is provided in 
which temperature is maintained which will cause the 
condensation of the glycerine while preventing the 
condensation of the steam. 


208. Sprina Bep Borroms, A. M. Clark, London,— 
14th January, 1882.—(A communication from BE. T. 
Slayton, Saint Paw, U.S.) 6d, 

This relates to bed bottoms to be detachably seated 
in the bedstead frame, and it consists in means for 
staying and preserving the rectilinear position of the 
marginal springs, which are volute spiral springs. The 
invention further ists in co ting t ti 
of a twin spring by links so as to prevent the sections 
falling apart; also in connecting the head and foot 
strips to the abutments of the mattress frame by take- 
up springs; also in making one or more rows of 
springs at the foot lighter than the others ; and lastly 
> combining a twin spring with a stalled bed bottom 

rame. 


210. VeLocirepes, &c., W. Soper, Reading. — 14th 
January, 1882.—(Not proceeded with.) 4d. 

This relates, First, to the employment of a safety 
wheel in front of the driving wheel to prevent the 
machine overturning ; Secondly, to an improved saddle 
formed with a hollow in the pommel framing covered 
with a soft or elastic substance ; Thirdly, to an im- 
ae roller bearing for the journals or shafts; and 

‘ourthly, to an improved compound roller and ball 
bearing. 

214. Sree.yarps ror Weicuixc Macuinges, J. Spencer 
and J. Consterdine, near Manchester, and J. Green- 
wood, Salford.—16th January, 1882. 6d. 

This relates to steelyards for machines intended to 
indicate in several distinct national standards or 
different denominations of weight, and in which one 
or more revolving bars of triangular, polygonal, or cylin- 
drical form adapted toturn separately, po consists prin- 
cipally in having serrated divisions or notches cut on 
the faces or edges of the bars, which may be arranged 
so a8 to be side by side or one above another. rt 
bar is graduated to indicate the larger denominations 
of weight and their equivalents and the other their 
fractional parts and equivalents, A sliding — 
or poise is moved along the principal bar by a handle 
and secured accurately in position by a catch, which 
drops into the notches in the bar. 


(Void.) 4d. 

This relates to improvements in steam boiler fur- 
naces embodying a steam generator and a feed-water 
heater, and it consists in placing a feed-water pipe 
horizontally in front of the furnace and branch pipes 
extending from it to form a water te and water 
sides for the furnace. Other improvements are 
described. 
216. Preventinc THe FouLina or ANCHOR CHAINS 

&c., Cockshott, Bast Greenwich, and H. 
Goodman, Catford.—16th January, 1882. 6d. 
At asvitable distance from the windlass a tube is 
ed in fore and aft frames, and through it passes 
the chain, which is then continued through the centre 
of a special rotating hawse pipe and thence to the 
anchor or mushroom mooring. 


218. Covp.inc Apparatus ror Raitways, H. B. New- 
ton, London. —16th January, 1882.—(4A communica- 
tion from the Societé Anonyme des Appareils Auto- 
matiques pour Accrocher et Décrocher les Wagons de 
Chemins de Fer, Paris.) 6d. 

The object is to avoid having to get between the 
wagons for coupling and uncoupling. A bell-mouthed 
svcket A is secured to draw-bar B which slides in the 
crosshead C of the wagon frame. Two bolts connected 
with spring E passing through the crosshead are 
adap’ to each socket A, and serve to lessen the 
shock on the draw-bar, and also provide means to part 


the train if thedraw-bar break. F and G are coupling 
links placed one over the other and secured by straps, 
one being longer than the other so as to serve as a 
safety link in case of the other breaki The link 
entering socket A pushes back plate X, when coupling 
pin H falls and couples the two wagons. 


219. AND PLates, 8. Fox, Leeds.— 
16th January, 1882. 8d. 

This relates to improvements on patent No. 2520, 
A.D. 1877, for apparatus for the manufacture of corru- 
gated tubes and plates to be used for internal fire- 
boxes, flues, and shells of steam boilers. Rolls with 
corrugating annular grooves and projections are used 
and suitably driven. The present invention consists, 
First, in the mode of mounting the upper roll; 
Secondly, in the combination of hydraulic and com- 
pound toggle mechanism to cause the bottom roll to 
approach the top one during the operation of corru- 
gating, and to recede therefrom when the operation 
is completed ; Thirdly, in the method of mounting a 

tide roll on each side of the main rolls and actuat- 
om it by hydraulic motor and suitably gearing excen- 
trics and links, such guide rolls being brought to 
against and support the tube being corrugated. 

221. Wetpiess Corrucatep Tusrs, S. For and J. 
Whitley, Leeds.—16th January, 1882, 6d. 

A suitable mould with an outer shell is provided 
with an inner core mould in two or more parts, a 
space being left between them of a corrugated form 
to receive molten metal to form the tube, which, 
while still hot, is then rolled in a mill to required 
diameter and thickness. 

222. or Fountary, C. H. and C. 
Kessell, Southwark-street.—16th January, 1882. 6d. 

A pump is used to raise water from a lower to an 
upper chamber, and, by compressing the air therein, 
cause the water to issue from the jet tube, which 
ga down to near the bottom of the upper cham- 

r. The water, as it falls after issuing in a jet, 
tlows down a tube back into the lower chamber. 

225. Licutinc Apparatus, W. R. Lake, London,— 
16th January, 1882.—(A communication from J. &. 
Williams, New Jersey, U.S.) - (Not proceeded with.) 


4d, 

This relates, First, to means for controlling, con- 
fining, directing, and dividing the flame so as to 
obtain more perfect combustion ; Secondly, to means 
to prevent the escape of heat until a perfect combus- 
tion is effected; Thirdly, in placing the flame in a 
transparent tube so as to allow the light to be diffused. 
Various other improvements are descri! 

228. Meraciic WHEELS For VenicEs, B. A. Brydges, 
Berlin.—l7th January, 1882.—(A communication 
from W. Richter, Berlin.)—( Not proceeded with.) 2d. 

This relates to the construction of wheels in which 
the spokes are fixed in the nave and secured to the tire 
—which is fitted with an angle iron in place of the 
ordinary felly—by means of nuts and screws on their 
ends, the spaces between such nuts and the heads of 
the screws being filled in with a suitable non-metallic 
composition. 


229. Temperina WIRE MADE FROM “ BessEMER” OR 
“Omer” Steet, H. Carter, Manchester. — 17th 
January, 1882.—(Not proceeded with.) 2d. 

A series of troughs or tubes pass through a furnace, 
their ends outside being slightly elevated, so that they 
can be filled with spelter which is kept molten, the 
wires passing through it, and then through a shallow 
vessel con’ g spirits of salts, 


230. Lamps, C. W. Siemens, Westminster. — 170° 
January, 1882.—(Not proceeded with. 

The object is to utilise a large portion of the heat 
of the products of bustion to heat the air supply 
to the burner, and it consists in extending the g 
chimney by an additional metal chimney, around 
which is a casing of glass extending down to the level 
of the burner, and communicating by an external pipe 
with the elosed chamber containing the burner. 

233. Apparatus UsED IN Rino Spinnine, £. Clarke, 
Todmorden.—l7th January, 5 4 

The object is to facilitate the spinning of various 
counts on a spindle without the necessity of changing 
the traveller for each count, and it consists in making 
the ring loose upon a foundation ring fastened to the 
rail, and holding it to the ring by spring clips, so that 
it can follow the traveller and give the necessary drag. 
235. Increasino THE EFFICIENCY OF, AND PROTECTING 

Screw Prope.iers, R. Griffiths, Bayswater.—17th 
January, 1882. 6d. 

The propeller is surrounded by a covering formed 
by two cylindrical rings, the diameter of one being 
such as to just allow the screw to revolve in it, the 
other being from one-sixth to one-fourth larger, and 
each ring being one-sixth of the screw's diameter in 
width, the two rings being attached to each other 
concentrically by suitable fastenings, so that the after 
edge of the larger ring overlaps the forward edge of 
the other. This covering is attached to the screw 
frame, so that the forward edge of the smaller ring is 
sppoate the middle of the points of the propeller 
blades, and radial arms may be inserted both in front 
and behind the propeller to prevent floating substances 
fouling the screw. 

236. Treatment or Maize ror AN ARTICLE OF DIET, 
W. R. ¢, London.—l7th January, 1882. —(A 
communication from L. Chiozza, Austria.) 4d. 

The germs and hulls of maize areseparated by soaking 
in hot water until the grain is softened, when it is 

ed between rollers. The crushed maize is then run 

over a riddle and washed with water, the mealy por- 
tions being washed through the sieve and collected in 
a tank for use in the manufacture of starch and other 
products, while the germs and hulls are separated ina 
winnowing machine, and then dried, partially roasted, 
ground, and then completely roasted. This product 
can be used to uce an agreeable infusion or 
decoction. 

23'7. Winpow Sasa Fastener, M. Delmard, Plum- 
stead Common.—lith January, 1882.—(Not pro- 
ceeded with.) 2d. 

A plate is secured on the meeting bar of the upper 
sash, and is provided with a hooked stud or lug, and 
a second plate is secured to the meeting bar of the 
lower sash and carries an excentric cam rotating on a 
stud and formed with an nara | at one part of the 
- to engage with the hooked stud on the other 
plate. 

241. Arrrxinc Stamps or C. A. 

ake, Bedford-square.—17th January, 1882. 6d. 

This relates to a device to hold a number of postage 
or other stamps and facilitate the affixing of them 
to envelopes. The stamps are placed one over the 
other in a kind of a box, the bottom of which is a 
spring, a certain part of the bottom stamp prs | 
exposed. The envelope is moistened at the poin 
where the stamp is to be affixed, and placed under 
the box, which is then forced downwards, when the 
exposed ay of the stamp sticks to the envelope. 
The box is then moved forward, and a roller at the 
back completes the operation. 

243. Looms, H. Livesey, Blackburn.—lith January, 
1882.—({ Not proceeded with.) 2d. 

This consists, First, in building up the ‘taking up” 
beams of a sheet metal tube secured to discs placed on 
a central shaft; and, Secondly, in means whereby the 
cloth beam or roller is, during the working of the 
loom, held in true relative ition to the taking up 
beam, facility being yeovidel lor detaching or lower- 
ing the cloth beam and holding it whilst the cloth is 
being unwound therefrom. 

244. Carrripce Baas, B. W. Cooke, Liverpool. -lith 
January, 1882.—{Not proceeded with.) 2d. 

This relates to knapsacks or other receptacles for 
carrying cartridges, and consists in fitting them with 
a regulating feed mechanism, by which, when one 
cartridge has been withdrawn from the receptacle, 
another falls into its place and is held until required. 
246. PLovcus anp PLovcusuares, J. Hornsby and J. 

Trolley, Lincolnshire —17th January, 1882. 6d. 

The nose or block on the plough to receive the 
socket of the ploughsnare is formed with longitudinal 
ridges on the top, and the upper part of the socket is 
formed with corresponding grooves. To cut drains in 
grass land a plough is used having two circular knives 
adjustable laterally as well as vertically, and set a 
distance apart and inclined. These cut the sides of 
the drain, and the bottom is cut by a ploughshare 

between them. 

247. Guns, Gun Carrraces, &c., W. R. Lake, London. 
—lith January, 1882._(A communication from D, 
M. Mefford, Toledo, U.S.)—( Not proceeded with.) 4d. 

This relates partly to carriages for siege and naval 
guns in which the gun slides on an adjustable 
tilting frame, and which in recoiling is met by an 
elastic resistance, and consists in making the resist- 
ance to the recoil by compressing air in two cylinders 
secured to the side bars and provided with pistons 
connected to the gun. The gun is preferably made of 
cast iron, but may be fitted with an inner oe of 
wrought iron, steel, or bronze, a space being left 
between the two cylinders and filled with water or 
other non-compressible fluid. The shot or projectile 
so as to more nearly approximate the form of a dart 
or arrow those generally used 
248. InwaLation Cuampers, W. A. Barlow, London. 

—lith January, 1882.—(A communication from L. 
Encausse and Canésie, Paris.) 4d. 

Ina chamber is placed a cylinder with perforated 
iron sides, and fixed to the floor of such chamber. At 
top is a tank, cooled by a tap and overflow pi; A 
funnel in the middle, in which is a steam pipe, is 
grape in the cylinder, and at the bottom of the funnel 

3 a waste pi The space between the funnel and the 

sides of the cylinder communicates with an exhaust. 


252. ImprovEMENTs IN AND RELATING TO ELECTRICAL 
Accumucators, &c., H. H. Lake, London.—18th 
January, 1882.—(A communication from La Société 
Universelle d’ Blectricité Tommasi, Paris.) 6d. 

In carrying out this invention each element of the 
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battery is formed of two continuous sheets of lead 
folded several times and placed in a gutta- 

vessel, in such a manner that a double fold of the one 
is always contained fn adouble fold of the other. The 
sheets are also grooved or undulated, and perforated 


with holes. To still more increase the surface of the 

elements, another plate of lead enveloped inlead wire 

is placed between the two adjacent sides of a fold of 

the same plate. The battery is illustrated in the 

accompanying figure. 

251. Recorpinc Instruments, R. Pickwell, Kingston- 
upon-Hull,—18th January, 1882. 6d. 

The object is to apply a mariner’s compass or mag- 
netic needle to the purpose of automatically making a 
diagram showing the direction in which the ship 
travels, and one method consists in the use of a 
travelling strip of paper on which the d is 
marked by one of the usual methods for taking dia- 
grams, such as a pencil or other marking point; or by 
the aid of photography or electricity, care taken 
not to interfere with the free working of the com- 


pass. 
258. Laminated Sprines, H. Woodruff and G. Bar- 
son, Sheffield.—18th January, 1882. 6d. 

The several mee of steel to form a spring are by 
pressure moulded to the required form in the position 
they are to occupy when finished, after which they 
are allowed to separate a short distance a and 
and plunged into water to harden them. ey are 

en pered and fitted togeth A special machine 
is described for bending the plates and holding them 
whilst they are being hardened. 

254. OreraTinc Brakes oF Raitway Trains, W. 
Wakesield, Dublin.—18th January, 1882. 6d. 

This consists principally in substituting in lieu of 
the reservoir and cylinder usually employed to work 
automatic and other brakes, a compound vessel or 
cylinder fitted with diaphragms at either end in a 

ilar manner to the cylinder; and it 
further consists of an arrangement for coupling the 


pipes together on the engine (when the two-pipe 
system is used) so as to keep a constant vacuum in 
e reservoir. In the drawing, the body of the vessel 
is fitted with the covers B containing diaphragms 
C, pull rods D working through sacks E, and fitted 
with guides F. 
256. Horizontat Steam Borers, H. W. Pendred, 
January, 1882.--(Not proceeded with.) 


This consists in forming apertures in the shell of a 
boiler below the water level, and fitting tubes therein 
to direct the flame and products of combustion from 
the fire from one side passage to the other in order to 
utilise all the heat for steam generating purposes on 
its passage to the up-take or chimney. 

257. Oprarntnc Motive Power FRoM WATERS, 
West Hartlepool.—18th January, 

Buoyant chambers or vessels are attached to end- 
less chains arranged in pairs and passing over pulleys 
at top and bottom, those at top being mounted on a 
shaft above high water level, and the other any suit- 
able distance below such level, so as to allow the 
chambers to descend with the water, and one shaft 
being connected by multiplying gear to a shaft from 
which any suitable machinery may be driven. 

258. Stoves ror HEATING AND VENTILATING, R. G. 
Greig, Dalston.—18th January, 1882.—(A communi- 
cation from the Detroit Stove Works Company, 
Detroit, U.S.) 1s. 

This relates, First, to the combination with the 
magazine section of a separated plated shell sur- 
mounting the same, so as to leave an air space be- 
tween the two, and permitting air to enter beneath 
the lower edge and emerge about the upper edge of 
the shell ; Secondly, in combining with the magazine 
an annular chute or hopper projecting from the top 
into the magazine so as to leave a 8 annular open- 
ing at the top end of magazine cylinder to permit 
gases to escape from the top of the fuel and pass down 
over the top of the cylinder to the combination cham- 
ber, yet effectually checking any tendency of a draught 
in this direction ; and ly, in providing a grate of 
a special construction. 

259. Froatinc VessEL AND APPARATUS FOR RAISING 
Sunken Suips, &c., R. Richards, Manchester.—18th 
January, 1882. 8d. 

This rela‘ 


pa- 
raise sunken ~~ by means of hydraulic 
i e use of asteam or other 


260. ror Tranways, A. S. Hamand, Westminster. 
—19th January, 1882.—({ Not proceeded with.) 2d. 
This relates to tram rails over which the wheels of 
ordinary vehicles may pass at any angle without being 
skidded or subjected to injurious strains, and it con- 
sists in forming the upper surface of the rail with a 
broad shallow channel in the middle, bounded on each 
side by a lip projecting slightly upwards, and by 
preference, roughed on its upper side to prevent 
slipping. 
261. Decoration or WALL SURFACES AND CEILINGS, 
EB. L. Voice, —19th January, 1882.—(Not 
proceeded with.) 2d. 


The finishing coat for walls or ceiling consists of a 
composition of cement mixed with colouring matter 
to form a ground of the desired colour, from which any 
suitable design is cut out and filled in with ter of 
another colour, the outlines being afte painted 
in by hand. 
262. Wax Tureap Sewina Macuines, H. H. Lake, 

London.—19th January, 1882.—(A communication 
from D. H. Campbell, Pawtucket, U.S.) 18. 2d. 

To adapt this machine to a wide range of service 
an arch work is provided which is convex laterally and 
longitudinally, and is so situated with ref to 
the bed and other part of the frame as to attain many 
of the advantages of what are known as “ post 
machines,” together with such as accompany a flat 
work plate which can, if desired, be interchangeably 
employed as an attachment to the arch plate. The 
shuttle is formed acco: to patents No, 1795, a.p. 
1878 ; No. 2145, a.p. 1881 ; and No. 2146, a.p. 1881; so 
as to secure an increased thread carrying capacity, 
but instead of being straight the shuttle is curved so 
as to resemble a segment of a tubular ring. 

263. Turer-Leccrp Iron Ports, D. Cowan, Stirling.— 
19th January, 1882. 6d. 

This consists in “ne So legs separate from the 
pot, which is formed with lugs, to which the legs are 
afterwards secured. The object in making the pot 
and its legs separate is so that they may take up less 
room when packed for transport, and be less likely to 
get broken. 

265. anp Fittines For Buinps, J. Westley, 
ahi —19th January, 1882.—({ Not proceeded with.) 


To secure the blind to the roller a groove is formed 
in the latter, and over at the énd of the blind is laid 
and clamped and secured by a strip forced into the 
groove. A lever engaging with ratchet teeth on a 
pulley secured to the roller end, and actuated by a 
cord, is used to raise and lower the blind. 


26'7. Caces or Hoists, J. Lindley, Clifton, near Man- 
chester.—19th January, 1882. 6d. 

To the top rods of cages or hoists a peculiar arrange- 
ment of safety catch is fitted and is capable of 
gripping the pin of a staple connected to the winding 
rope. This catch censists of a pair of levers or jaws 

jointed horizontally together and their lower arms 
ointed to the top rods, while one of their upper arms 
formed on the inner side with an open slot to 
receive the pin mentioned, whilst the other ee arm 
is provided with a catch or cam having a similar slot, 
and which can be placed in P magne when required to 
close the safety catch. If the cage is overwound the 
lower arms are forced together so as to open the jaws 
and release the pin, whereby the slotted cam is turned 
on its axis and prevents the jaws closing again. To 
— the cage falling should the rope break the 
wer ends of the top rods are connected toa pair of 
levers mounted on each side of the cage, the other 
arms of these levers being forked and connected to 
opposite ends of a pair of links which embrace the 
guide rods. 
272. Movinc Tarcers, S. T. Lander, Wilts.—19th 
January, 1882.—(Not proceeded with.) 2d. 

This relates to apparatus intended more particularly 
to represent a pigeon flying from a trap. 
2°78. Umeretias anp Parasois, H. J. Haddan, Ken- 

sington.—19th January, 1882.—(A communication 
Srom C. Neumeister, Leipzig.) 6d. 

This consists chiefly in the combination of two 
runners, 4 spiral spring, and two sets of stretchers in 
such a manner that the umbrella is opened automati- 
cally by releasing the lower runner from the handle. 
2°74. Apparatus For Ho.pine Corns, Mepats, &c., 

A. laddan, Kensington.—19th January, 1882.— 
(A communication from J. Guttmann, Berlin.)—( Not 
proceeded with. 


2d. 

This relates to a holder consisting chiefly of a ring 
with a rim on one side to support the coin or medal, 
and a double screw th on the other side for 
attaching a movable cover. 


275. AMALGAMATING AND 
Sirver, L. F. Gowans, London.—19th January, 1882. 


This relates to machinery for amalgamating or 
extracting the particles of gold or silver from their 
ed ores by means of metallic mercury; and it 
consists of a vertical hollow shaft revolving in a frame, 
and fitted with a hopper at = to receive the —., 
ores, together with a supply of water. From the 
bottom of the shaft the ore and water passes through 
a block to a suitable number of outlets, and is 
delivered to a circular horizontal fan. The upper part 
of the block is formed with a collar supporting a hoxi- 
zontal muller or grinding plate made in segments, 
each of which is fitted at the bottom with a flat copper 
plate, the lower surface being amalgamated with 
mercury, and adjusted te revolve at a suitable distance 
from the bottom of the pan, which contains mercury, 
the pressure of the water forcing the sand through 
such mercury, and so bringing the particles of gold in 
contact with the same. 


2°76. VentILatinc WaTER-CLOSETS, URINALS, DRAINS, 
.» T. Rowan, London.—19th January, 1882. 6d. 
This relates to improvements on patents No. 5303, 
A.D. 1880; No. 162, a.D. 1881; and No. 505, a.p. 1881; 
and consists chiefly in employing a jet or jets of water 
for producing an induced current for off foul 
air and from water-closets, &c., and washing the 
same before they escape. 
2°79. Pernpant Lamps, &c, D. C. Defries, London. 
19th January, 1882.—(Not proceeded with.) 2d. 
This relates to basket or other shaped pendant or 
hanging lamps formed of rows of crystal drops sur- 
rounding a central light, and it consists particularly 
in the use of a glass or other transparent inverted 
cone fitted within such circle of drops, whereby the 
flame is pro from vacillating or being extin- 
guished by lateral currents of air, such cone being 
used in conjunction with a cup arranged beneath it, so 
as to deflect any upward draught. The cone may also 
be used to direct any desi colours upon the sur- 
ee drops to produce brilliant illuminating 
effects. 


280. Banp Loc Saw, F. C. Glaser, Berlin.—19th 
ication from Isaak. 


January, 1882.—(4 
and Co., Hamburg.)—(Not proceeded with.) 4d. 
This consists of a band saw to be used asa hori- 
zontal log saw, being made to pass over two pullies 
placed side by side a certain distance apart, and made 
adjustable to or from the bed of the machine on which 
the log is fed forward by suitable m: 


281. Setr-actine Grass, &c., J. H. Johnson, London. 
—19th January, 1882.—(4A communication from C. 
W. Maclean, Melbourne.) 8d. 

This relates to the contrivances through which the 
grappling portion of grabs receives its necessary 
motions of opening, closing, hoisting, and lowering, 
and it consists, First, in the substitution of a counter- 
ce barrel supported on pinions running in racks 
at the back of the crane for the ordinary counter- 
balance weight, and in so arranging such barrel that 
it assists instead 


282. Pick-HEapep Setter TRENCH Spang, NW. W. 
Wallace, Major of H.M. King’s Royal Rijfles.—19th 
January, 1882. 6d. 

The extremity of the handle is provided with a pick, 
consisting of a wooden crosshead we on to a tongue 
in the handle, and provided with steel points formed 
from steel sheeting, which covers the top and bottom 
of the crosshead, and is then continued down on each 
side and secured to the handle. Just above the spade 
blade a steel projection is formed on the back to pro- 
tect the knuckles when stooping down to work near 
the ground, and the top of the blade is turned over to 
form a flange for the foot of the worker. 

283. Maxinc TrencHes ror Drain Pipes, A. M. 
Clark, London.—19th January, 1882.—(A communi- 
cation from M. B. Pidgeon, Savgerties, U.S.) 6d. 

relates to a machine for making narrow trenches 
for drain pipes, and consists in the use of a tapering 
weighted drop knife sliding between posts 
resting on a platform mounted on wheels, and carry- 
ing a steam or hand windlass, by means of which the 
knife can be alternately raised and dropped. 

285. Carriace Lamps, W. Howes and W. Burley, Bir- 
mingham.—19th January, 1882. 8d. 

This consists, First, in casting the bottom of the 
lamp body and the barrel to take into the socket of 
the p iron in one _— The top and chimney of 

lamps may be similarly castin one piece ; 

Secondly, in the mode of connecting the lamps to the 

socket so as to make a waterproof junction and prevent 

the barrel becoming fixed by corrosion therein. 

286. L. C. Gomant, Paris.—19th January, 


1882. 

This relates to improvements in forges to enable the 
use of hydro-carbon and volatile oil vapours for blow- 
~ _— and it consists in providing a metal 
cylinder containing a cylindrical leather bellows 
actuated by a pedal to direct a blast on to the hearth 
of the forge, or part of such blast may be caused to 
pass through a vessel containing liquid hydro-carbons 
or volatile oils, and be delive: through a blow-pipe 
nozzle attached to a flexible pipe, together with a part 
of the blast. 

288. Bieacuine Corton, J. Auchin- 
vole, Glasgow.—20th January, 1882. 6d. . 

The object is to obtain improved results with fewer 
operations and less waste than hitherto ; and it con- 
sists, First, in bleaching and dyeing yarns of cotton 
or other vegetable fibre when in the cop form, the cops 
being upon tubes of vegetable parchment, or of paper 
or cloth treated with gelatine and bichromate of 
potash ; Secondly, in the combination of two or more 


the yarns in the cop form being put through 
The several processes in the same quantities arranged 


(254) 
| | 
F 
215. Sream Borvrer Furnaces, G. H. Watson, St. “= 
Louis, U.8.—l6th January, 
218] 
BR A 
4 ratus to 
power, an tions of working the grabs; and, Secondly, in a 
vessel fitted with tubes on both sides, passing from | modified construction of crane for working the grabs, 
the upper deck through the bilges of the vessel to the | in which it is made a portable machine. 
water, and through them the lifting chains are caused 
to pass, 
/ 
WN 
PIN 
\ Ya) NAN WN AN ZN 
1922 


* water in the event of a leak in one 
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fa patented | bones ethos bans sat or ted | on collar B stands away from the loom side, but | useof or curls or forks fixed | electric lam +4" consists ving 
, in the com! ion | d its forward movement the collar rotates with | on a rail held in supports fixed to the lifting rail | the occl bes nome vot heat andthe air. 
of two my a processes in dyeing or bleaching | the picker stick shaft C until the projection is in aan th ‘SO as Sty —— e same reci| ting p, then subjecting the uctors to a high heat 


cotton, &c., in a loose wool-like state, the fibres being 
placed in perforated boxes as described ; Fourthly, the 
wmordanting and dyeing of vegetable fibres by means 
of dies or other seinen dissolved in analogous pen — 
ing of methylated spirit or other anal 

tive solvent ; and Fifthly, the od 

of vegetable fibres as described, th 

previously exhausted. 


Apparatus FoR Recorpisc Sprsce, H. J. 


rela’ hs ; and ‘ists chiefly in 
placing the marking pin of the Apeeen lever over a 
roller grooved in the centre and carrying on its sur- 
face a travelling band of paper, tin, or other suitable 
material, which is pi against the borders of the 
roller by two narrow upper rollers. 


292. Ruppers, H. Lumley, London.—20th January, 
1882. 6d. 


This relates particularly to the rudder described in 
patents No. 1150, a.p. 1862, and No. 3013, a.p. 1863, 
the object being to provide improved controlling or 
guiding mechanism, and to arrange the same so that 
it is brought on the deck of the vessel instead of 
beneath the “counter.” The tail post is provided 
with a bar acting as a supplementary ler and 

to work in and out of a guide free to turn 

on its axis according to the movement imparted to 
the bar, such guide being held in a bearing on the 
deck, whereby, as the body portion is moved, the bar 
acting as a supplementary tiller will work in and out 
of the guide and control the motion of the tail, thus 
ucing the recessing movement of the rudder. 

are described. 
293. Hoox J. McKenny, Dublin.—20th 
January, 1882. 

fi required, and it consists of two hooks 
with steeight ws working in the centre on a pivot, so 
that when closed by a lateral motion aor overlap each 
other and form a complete The straight ends 
have a slide swivel key over them 80 as to 
secure the two hooks when cl 


204. Heatinc WaTER aND OTHER FLUIDS, &c., G. H. 
awe and W. B. Leachman, Leeds.—20th January, 
1 
This is applicable for hea’ or boiling the liquids 
in dye pans or other vessels, and it consists in injectin; 
therein a combination of hot air and — ea! 
steam by means of an injector. The steam being 
applied and passing through ages inj woody draws with 
it the hot air from a chamber, the two are then 
directed into the pan or other ¥ 
295. Warer-cLosers axp Urinats, & H. Terry, 
Whitehall.—20th January, 1882. 6d. 
This consists in actuating ay moving parts of 
closets, urinals, &c., by means of a pedal instead of 
the usual handle. 


contact with the loom side, and its movement thereb; 
arrested. The s D then acts through the 

collar E and opposes a suitable resistance to the rota- 
tion of the shaft C. 


309. H. Stevenson, Manchester.—2lst January, 


The o is to strengthen the corners of boxes 
made of pasteboard, &c., and consists in inserting 
wire in Ree angles of such boxes. 

$10. Governors ror Steam Enoines, W. Knowles, 
Bolton.—21st January, 1882. 

on object toa minimum | the 

e speed of 

of or load, and it consists in 

ty nut, which is formed with a 

left t-han ed thread, and which the 
two portions of the rod which 


the ordinary 

vernor to the cut-off, or a supplemen: vernor 

* caused to act on this rod. —= 

$11. Trearwent oF PHOSPHATIC AND NITROGENOUS 
SUBSTANCES FOR THE MANUFACTURE OF MANURE, 
H. Y. D. Scott, Sydenham.—2lst January, 1882 


This consists, First, in the production of manure by 
acting on the double carbonate of magnesia and 
ammonia with “~~ acid or sulphuric acid or 
both ; Secondly, in using the carbonic acid evolved 


ving containing 
, to doffing full 
Marsh: * yes ng spindles when used for spinni 


or other equivalent eng gas, an rae 


usting the surplus 
he 


per tubes placed on the spindle, without toesking 
winding a few turns of yarn on to the sleeve above 
the wharve ; Fourthly, to ay a catch box on the 
front roller between the dri ng wheel and the fluted 
80 as te loss of twist in ring 
an improved clearer top 
mah ’ and, Sixthly, toa method of pi broken 
ends by stopping the revolution of the = 2. 
S58, Commas FOR J. R. 
wson, Glasgow.— anuary, ‘ot 
consists y prov: ery 
semi-automatic Eee 6 for the uction of the 
chenille, The worsted to form the 
sets of warps, of linen 
threads. ae ae the fabric is cut along 
Ratassctiaman e sets of warp threads, so as to 
form separate strips. 


349. Boors H. Loads, Norwich.—24th 


the heels renewable, and 
in enh dt em of a fixed part, and a 


from the carbonate of or ia in the 
pre’ tions of the carbonate of 
in the manufacture of fresh quantities of the double 
et wi a Thirdly, the mode of treating ammoniacal 
liquids from which part of the ammonia has been 
recovered, as the double carbonate of esia and 
ammonia, with age gy acid or phos ic acid and 
ammonia; Fourthly, the employment of ‘alkalies or 
alkaline earths 0 r their carbonates, or 


f 

phorie acid Fmd liquids which have been treated with 

a partially soluble salt of a acid to obtain 

compounds to be used in thi cture of 

312 W. R. Lake, Lon- 
don.—2ist January, 1882.—(4 from 
G. H. Miller, Pawtucket, U.S) 6d. 

This relates to improvements in the step and bolster 
for spindles of spinning and twisting machines, and 
it consists in the use of atube in which a step is 
secured by a pin on which it is pivotted. The bolster 
tube is connected with the step also by a pin, passing 
through the step at right angles to the first pin, so as 
to form a bal or universal joint, and allow the 
bolster tube to adjust itself in any direction. 

316. IopRovEMENTs IN TELEPHONE TRANSMITTERS, E. G. 
Brewer, London.—2ist January, 1882.—(A communi- 
cation from J. Olmsted, New York.) 

This invention relates, First, to a novel construction 
of telephone, in which is employed a series 
pen dently pivotted el 


296. Sroves ror SixcEmc H. F. Engel, 


The stove is built of bricks, is rec in 
and is enclosed by cast iron plates lined with _ 
bricks. . Fireplaces are formed on opposite sides, the 
flames from them passing through grates of fireproof 
material into the singeing room and thence into the 
chimney. 
298. Coryisc Presses, F. H. F. Engel, Hamburg.— 
20th January, 1882.-{A communication from P. 
Schneider, Hamburg.) 6d. 


frames with - Se sides hinged together, so as to 
fold like a boo! i in th 


299. oF Sxacs, & 
Sutton.—20th January, —(A communica- 
tion from G. Rocour, Liége.) 4d. 

The object is to utilise phosphatic metallic slags by 
extracting from them in a comm form the 
metallic oxides and phosphoric acid which they con- 
tain, and it consists, First, in concentrating the slags 
into a matt, and then treating them by humid pro- 
ess 5 Secondly, in obtaiuing the phosphoric acid and 
phosphate of potassa from the slags by the combustion 

hydrogen am, ap and Thirdly, the employ- 
ment of basic slag in place of lime to precipitate acid 
phosphatic solutions of iron and of manganese. 
301. Szwmc Burrors to &c., H. J. Haddan, 
~ 21st January, 1882. “(A communica- 
6d. 


tion from 
This relates to a machine for sewing buttons to 
cloth, &c., ~ eS. the buttons are fed to the needle 
and their attachment effected by the loop of a —_ 
thread in a locked stitch. The loop of thread is 
drawn up through the material and the eye of the 
button, and then forced down through the material 
outside the eye of the button, after which the thread 
is passed through the loop and the stitch tightened by 
drawing on the thread, the button being simultane- 
ously withdrawn from the feeding device. The 
invention further relates to the mode of feeding the 
buttons to the needle, to the mechanism to operate 
the shuttle driver, to feed the work, to turn the 
buttons, and release them from the feeder when they 
are secured to the fabric. 
306. oF EARTHENWARE Pipes For Con- 
VEYANCE OF Gas, WATER, SewaGE, &c., G. Smith, 
—2lst January, 1882.—(Not™ proceeded 


with.) 2d. 

This relates to laying earthenware pipes in con- 
crete, and regulating the pressure in them by employ- 
ing cisterns fitted at suitable levels and distances, and 
supplying each separate level from the one imme- 
re above it by means of self-feeding cisterns 
having self-actin valves. Means are provided 
for preventing the sudden em of a body of 


by employ- 
ing cisterns coupled together. 
307. T. Sutcliffe, Todmorden.—2ist January, 
1882. 
4 First, to means to arrest the forward 


movement of the picker sticks after they have 
delivered their picks, without the intervention of the 


picker bands ; ndly, to means for returning the 
picker sticks into position for again delivering their 
picks ; and, ly, to reducing the outlay in picker 


= 
bands and other parts which would be injuriously 
affected if the picker bands were used to arrest the 
forward movement of the picker ag When the 
picker stick A is in its normal position the projection 


pound el , Testing against 


by their own gravii ond 
support, heme f e same initial contact is secured 
for all; Secondly, in a novel contact or electrode com- 
posed of a thin sheet of carbonised paper, or a number 
of such 80 as to 
rest against the opposite e. The figure repre- 
sents a partial vay section of an instrument so 
constructed. 

314. Boots anp Suozs, W. T. ae, Leicester.—21st 

January, 1881.—(Not proceeded with.) 2d. 

This relates to the formation of channels in the soles 
opening at one end into the outer air and at the other 
- the boot or shoe, the object being to ventilate 

same. 


$15. Car, BE. 0. Hallett, 


rocking horse, and capable of = a number of 

children at the same enn. A seat votted at each 

end of the rockers, and a cradle or basket is secured in 

the central part. 

$17. Sanrtrany Trover J. Holroyd, Leeds.— 
2lst January, 1882. 

This relates to means . preventing accumulation 
of excreta in the sanitary tro described in patent 
No. 2915, a.p. 1879, and consists in providing an outlet 
or trap from the trough ata point above the bottom, 
so that a few inches of water will always remain 


therein to prevent the excreta adh to the 
bottom. One end of the trough is curved upwards 
te direct the material to tHe ou 


318. CottectInc anp Cueckinc Mownegy, J. Kaye, 
Kirkstall.—21st January, 1882. 6d. 

This relates to improvements on patents No. 1005 
and No, 4118, both in the year 1874, and consists, 
First, in the use of a hopper in which it is impossible 
to introduce a knife or other a to extract 
money from the box; and, Secondly, in placing the 
indices so that they are visible Putaide the 


CowsTRUCTION OF SECONDARY J. & 
Sellon, London.—2\st January, 1882. 
to supports or frames employed in 
321. Brace Buce.ss, &., T. Walker, Birmingham.— 
2lst January, 1882. 6d. 
This consists, First, in conn the front a to 
the buckles “by making at the lower edge of 
buckle frame in one piece therewith, a bh 
disc-shaped end with an eyelet, on to which the front 
tabs of the brace are passed and secured ; Secondly, 
the fastening of the back tabs to 4 similar ‘eyelet con- 
nected to the metallic loop of the suspender. 
8323. Macuinery, B. A. Dobson, B. 
and D. Davies, Bolton.—23rd a 1882. 
regulating the drag the yarn on 
ring and traveller throstle frames, 


detachable top piece secured by a screw or other 

suitable means, 

$51. Tanks ror FLUSHING AND VENTILATING DRarns, 
J. Holroyd, Leeds.—24th January, 1882. 6d. 

The flushing tank is made of glazed earthenware 
pipes placed below the ground either horizontally or 
vertically. When fixed horizontally an outlet valve 
is provi: ed near the bottom to get the water or sewage 
away when flushing the drain or sewer. The outlet 
valve is withdrawn periodically and flushes the drain. 
357. Fasrenrncs ror CRavaTs ANB NECKTIES, J. 

Hinks, T. Hooper, ane F. RB. Baker, Birmingham.— 
24th January, 1882. 

One improvement eis in attach a metallic 
arm to the piece of metal or millboard forming the 
body of the cravat, such arm being jointed —- at 
one end, the other end forming a clip, 
branches of which pass on 0} | sides a the. body 
and grip the band of the nec: my or cravat. 

302. Improvements 1s OstaininG Licut BY ELEc- 
tricity, &c., W. P. Thompson, Lwerpool and Lon- 
don.—26th January, 1882.—{4A communication from 
the Union Blectric Manufacturing Company, New 


York. 

This’ retates to fan arc lamp in which the upper 
is with a regulating 
sisting of a m, mechanically — with the 
carbon holder, and armature and 


act against the inner sr peribers of the drum, when 
armature is attrac 


placed in the main circuit. This lamp was illustrated 

and described in our columns a short time since under 

the name of the “‘ Diamond” lamp. 

440. ABSTRACTING AMMONIA FROM THE GASEOUS PRo- 
pucts OF CoMBUSTION IN FuRNaCcEs, G. Neilson, 
Summerlee, N.B.—28th January, 1882. 6d. 

This consists, First, in or ot furnace gases for 
the recovery of ammonia b: as g acidulated liquor 
through the gases ; Secondly, in thre apparatus to be 
employed for the Hh. purpose, and in which a series 
of sheets are arranged and combined within a closed 

discharged over the surfaces tes an 
the vessel. 

460. ConverTiING THE Fipres oF Various PLants 
Paper Putp, F. Bauman, Budapesth.—30th 
January, 1882. 6d. 

laced in a vessel with 
a diluted solution of caus and a diluted solu- 
tion of caustic potash, which is heated and forced 
through a tube arranged centrally in the vessel, and 

through orations in such tube acts on the 


forth. 2) In the pre 

and paratfon 
di tion of pure carbon an 
sphere of hydrocarbon equivalent car. 
bonaceous gas, substantially as and for the purpose set 


(3) The process of regulating 
the resistance of electric carbons, which consists in 

heating them in a hy: deeeniben. or equivalent gas” 

means of an electric Casvent until their resistance 

brought to the uired standard, as i 

alvanometer acted on by the supe current, (4) 

erein-before described method of making carbon con- 
ductors for electric lamps of a stan resistance, 
which consists in ‘preparing such conductors of an 

. proximately uniform size and of a higher than the 
dard resistance, and then subjecting them to the 

of an electric current hydrocarbon’ or 

equivalent gas until the is reduced to the 
required point, substantially as os forth. 

261,785. Locomotive Wixpow, John M. lor, 
Fredericton, New Brunswick, Canada,—Filed Yonik 
Patented in Canada February 27th, 1882, 

fo. 14,274 
Brief.—A heating coil of pipe is placed between 
double es, - = provided with inlet and outlet 
connections and improved 


window for tn ve, steam! and other cabs, 
[Ic 


said sashes or panes Ae. Sd. a heating roll of Pipe F, 
having inlet and exhaust connections G H an stop 
cocks I, substantially as specified. 


passing 

mass of fibre and reduces it to a well bl é pulp. 

87'7. ror Bicycies, &c., H. Lees 
Ashton-under-Lyne.— 23rd February, 1882. 6d. 

The clapper of the bell is suspended from a chain 

which when raised draws it up tight against the top 

of the inside of the bell, and so prevents the vibration 

of the velocipede causing it to strike it the side 

ofthe bell. The chain may be raised either separately 

or through the action of applying the brake. 

1221. Anti-rriction Rotter Bearinos, &., 7. F. 
Hemwich, Reading.—14th March, 1882.—(Complete.) 


6d. 

This relates to that class of bearings which are pro- 
vided with a series of anti-friction rollers, and consists 
in a novel construction and mode of arranging the 
same, and of the surfaces on which they act. 

1487. Etecrric Accumutaror, S. Cohné, London,— 

Mercurie sulphide, 8—or sulphate of 

ercuric 8 e— —or 8 merc 
H,?20 8 03—are used to place upon the lead 
23808. Dryinc Watt Paper, A. M. Clark, London.— 
16th May, 1882.—(A communication from J. & 
Warren, W. H. Fuller, and J. H. Lange, New York.) 
—(Complete.) 6d. 

The object is to produce a machine on which wall 
paper or other paper or fabric can be dried immedii- 
ately after the colours have been applied thereto, and 
it consists in combining festoon carriers with endless 
belts or chains and apparatus to move the chains and 
hold the carriers in a horizontal position, and with 
means for dropping these carriers intoa vertical position 
when the yd is dry. The entire apparatus is in- 
tended to a a brackets so as to 
clear the floor and keep the paper free from contact 
therewith. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Oflce Oficial Gasette. 


261,712. Commurator ror DyYNAMO-ELECTRIC Ma- 
cHines, William New York, N.Y.— 
Filed March 2nd, 188: 

Brief.—To avoid the difficulties which arise from the 
warping of the disc supporting the commutator plates 


| 


ALS 


in commutators of this character when heated by the 
action of the machine, employs a disc of stone, which 

is practically unaffected by this cause. 
261,741. of Makixo Execrric Lamps 
CARBONS FOR THE SAME, Hiram 8. Mazi 

to the United States Electric Lighti: 

pany, York, N.Y. February 14h, 1881. 
Claim.—{1) The process of preparing carbons for 
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THE Exvgcrric LIGHT AT THE POST-OFFICE.— 
On the evening of the 21st inst. an exhibition 
was made of an important installation of the 
Edison electric light in **Press Department” 
of the Telegraph-office, St. Martin’s-le-Grand. 
The lighting is te of a “‘ system ” supplied at a 
distance from the place lighted, the Edison Elec. 
tric Light Company having its centre on Holborn 
Viaduct. The extension to the top room of the 
General Post-office, which was accomplished on 
Monday night, is the greatest yet made from one 
centre, the distance from the dynamo-room of 
the company’s office to the “* Press Room ” of the 
General Post-office being 1950ft. 
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ELECTRICITY AND TORPEDO WARFARE. 


Tur public have lately learnt by perusal of the san 4 
papers, many cogent arguments for and against the muc 

talked of Channel tunnel, and thus have been made fully 
cognisant of the advantages incident to our insular posi- 
tion. But few, perhaps, are aware that these natural 
advantages have, by the aid of science, been greatly 
enhan during the past few years. A visit to the 
interesting exhibits of the War Department at the recent 
Electrical Exhibition at the Crystal Palace gave one an 
idea of the important part played in modern times by 
torpedoes in the defence of our naval and mercantile 
harbours. Fortunately for visitors, the authorities, taking 
a hint from the exhibition at Paris, placed their exhibits 
under the charge of a most obliging and intelligent sapper, 
whose chief duty lay in answering the questions of curious 


visitors. 

The whole of the important duties connected with the 
defence of our harbours, with the exception of course of 
the forts and guns, have been entirely entrusted to the 
Royal Engineers, and several companies have been detached 
for this service. These men during the summer months 
are thoroughly trained in their duties, and put through a 
practical course of laying cables and testing mines, and 
also the manipulation of the various electrical instruments 
comprised in the equipment. 

A harbour to be thoroughly protected requires not 
only to be defended by obstructions and mines, but 
these latter must also be protected by artillery fire. 
Mines alone can be more or less easily destroyed 
or picked up, unless the enemy in so doing are 
hampered by an effective fire from permanent coast 
defences. On the other hand, forts alone will not prevent 
a vigorous commander from forcing a passage, the channel 
of which has not been obstructed by submarine mines. In 
proof ef this, we may mention Admiral Farragut’s 
of Fort Jackson on the Mississippi into the batteries of 
Vicksberg. Thus, although submarine mines can never 
take the place of artillery, their use in connection with it 
very greatly increases the value of the defences. 

orpedoes, like all other offshoots of that mighty agent 
electricity, have of late a very rapidly. It is 
only within the last few years that they have me a 
distinct feature of warfare. As long ago, however, as the 
Crimean War chemical torpedoes were employed by the 
Russians to guard their harbours ; but the erican War 
of Independence greatly developed the science —- an 
interesting and instructive account of which is given by 
Von Schiella in his treatise on “ Coast Defences.” 

Torpedoes may be classed under the following heads :— 
(1) Those fired at will from the shore when a vessel is seen 
to be in their vicinity, generally known as observation 
mines ; (2) those fired from the shore on the contact of 
the vessel with the mine, termed electro-contact mines ; 
(3) those having no cables or connection with the shore, 
the firing arrangements being self-contained. 

Observation Mines.—The great advantage of observation 
mines consists in their comparative simplicity and the ease 
with which they adapt themselves to either blocking the 
passage of the enemy’s fleet or allowing friendly vessels to 
pass. Being placed at a considerable depth they are not 
easily damaged or detached, and are, moreover, not 
affected by strong tidal currents. They can be put down 
on the first outbreak of hostilities, and will remain in 
perfect order for a lengthened period. From the large 
charge used they can be p at comparatively great 
intervals, and by the aid of a recently invented apparatus 
can be fired with such accuracy as to explode within a few 
feet of a vessel going at full speed. The largest mine 
exhibited is one that holds 5001b. of gun-cotton, the 
explosion of which would cause serious damage to any vessel 
within a radius of 50ft. The general design will be seen b 
the following sketch, ~~ 4 1 :—The case is made of thic 
boiler plates rivetted at the joints, and fitted with rings 
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for attaching the chains. Also an opening with water-tight 
joints serves the double purpose of loading the mines and 
fixing the firing apparatus, to be hereafter described. 
Buoyant mines, e to hold the same quantity of gun- 
cotton, though somewhat similarly constructed, are ry 
in dimensions, in order that they may have sufficient dis- 
placement to give a considerable buoyancy. These mines 
are moored at varying depths below the surface, depending 
on the size of the mines employed and the nature of the 
channel to be defended. The mines being filled with wet 
gun-cotton, it is necessary to have a certain quantity of 
d n-cotton—generally termed primers—to set up the 
fuil ce of detonation. The firing is effected by electric 
detonators, which are exploded by a voltaic battery from the 
shore. The primers and detonators are enclosed in an iron 
cylinder which fills the opening of the mine, and is secured 
‘by a water-tight joint. A polarised relay is also enclosed 
in the same cylinder to be used for testing the mines, to 
ascertain that the circuits are in good condition without 
the risk of exploding them. 

Means of Firing Observation Mines.—Observation mines 
can be fired—(a) ty one observer ; (b) by two observers. 
(a) When observation mines are by one observer they 
are laid in rows, each row consisting of any number of 
mines, according to the width of the channel to be 


defended. Thus, AA A, BBB, CCC, are lines of 
mines converging on the observing station at O. The 


whole of the mines in each row are connected with it, and 
would be exploded on the ship crossing the line of sight. 
(6) When mines are exploded by the joint efforts of two 
observers, they are also generally laid on a system, so that 
the line connecting them conve on to one of the 
observing stations, Thus, A A A, BBB, are mines in 
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line with the observer O ; but in this case he does not fire 
the mines himself, but signals to the observer at M when 
the ship is in line with any of the mines. M then 
presses the key in connection with the mines, and should 
the telescope on his firing arc indicate that the vessel is 
over one of them, contact with the firing battery is esta- 
blished and the mine exploded. Circuit closers are gene- 
rally attached to each mine, so that they can be fired at 
night, and when smoke or fog render observation impossible. 
A system of firing mines by separate intersections can 
also be arranged, in which case a single mine takes the 
place of the converging row already described. The 
instruments employed for observation firing, termed 
“observing arcs” areof two kinds, though identical ingeneral 
construction-—the one for the outer observing station, and 
the other for the inner firing station—see Figs, 2 and 3. The 
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are consists of a light open triangular framework, su 
ported on three teat aaetiad with levelling screws. At 
the apex is a vertical spindle capable of being raised or 
lowered and traversed to the right or left by means of a 
rack and pinion. Attached to the spindle is an arm with 
vernier working over a graduated arc, and also a longer 
arm which sweeps over the outside arc. To the upper 
extremity of the spindle are fixed two Y’s, in which rest a 
telescope. Sights having platinum contact pins are pro- 
vided, which can be secured in the outer arc, so as to be in 
line with the mines, and which are also attached to the 
cable leading from the mines, <A brass spring insulated 
from the long arm comes in contact with the sight when 
the telescope is directed at the mine, and on being con- 
nected with the firing battery explodes it. 

Electro-contact Mines.—The great advantage of this kind 
of torpedo is that, being fired in actual, or at least very 


100.LB. ELEQTROCONTACTMINE 


close contact with the vessel, a comparatively small charge 


of gun-cotton is sufficient to destroy or render her unfit 


for service. They also more effectually defend a channel 
at night or during a fog, when the observation mines 
above described would be quite useless. They have, how- 
ever, certain disadvantages, such as being more exposed to 
injury by countermines, and are difficult to place out of 
= in positions where there is a great rise and fall of tide. 
The mines exhibited, Fig. 4, hold about 100 lb. of gun- 
cotton, and should be placed at about 13ft. under water, 
the exact depth, however, being dependent on the rise and 
fall of tide. The apparatus connected with submarine 
mines is termed the circuit closer. This is either placed 


APPARATUS FOR CIRCUIT CLOSING 


inside a wooden jacket and connected by cable with the 
larger descriptions of mines, or is fitted inside the 100 lb. 
electro-contact mine. The apparatus itself is in either 
case almost identical, and is protected by a gun-metal dome 

arranged with a washer for excluding the water. 
columns (A), Fig. 5, between which is placed a polarised 
relay support an ebonite disc. Springing from the base is 
a steel pin, ing at its top extremity an iron cylinder 
(E) surrounded with india-rubber. A ring attached to 
the dome limits the play of the cylinder, and prevents a 
permanent deflection of the spindle. Attached to the 
ebonite frame are three 
springs with platinum con- 
tact points, the sensitive- 
ness of which can be regu- 
lated by screws. Half way 
up the spindle is fixed 
an insulated brass-plate 
having platinum points 
which come in contact 
with the platinum projec- 
tions on the springs. In 
the later forms of the 
a tus a helical spring 
place oft the 
vertical spindle. When 
the mine is struck the 
vertical spindle is thrown 
violently to one side, and 
oneorotherof theplatinum 
points comes in contact 
with the springs and closes 
the circuit. A signal is 
then given in the test- 
room, when the operator 
can fire the mine, and by 
a down the firing 
<ey the action can be made 
automatic. Thus friendly 
vessels can be allowed at 
any time to pass, as their 
contact with the mines 
merely sends a signal to 
FIC.6. shore. The accompanying 
sketch, Fig. 6, shows the 

method of fixing a circuit-closer to a ground mine. 

Shutter Apparatus——The instrument on which the 
signals from the circuit-closer or electro-contact mine is 
recorded is called the shutter apparatus. It consists of a 
mahogany box nearly 4ft. long and 5in. broad, in which 
are enclosed seven electro-magnets; a projecting base- 
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SHUTTER APPARATUS 


board contains the connections for the firing plugs. To 
avoid the effects of concussion the box is supported on 
india-rubber feet. Each of the electro-magnets has 
adjustable pole pieces A A and verticalarmatures B pivotting 
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on their centres, and kept in a normal position by means of 
spiral springs D, the strength of which is adjusted by milJ- 
heated screws E; the shutter arms pivotting at H, Fig. 7, 
are held in position by platinum pins on the armature, 
so that when the arm is attracted by a current passing 
through the electro-magnet, the weight of the metal disc 
causes the arm to fall and strike a bell. Thus the 
operator’s attention is attracted, and at the same time the 
arm, passing between contact springs, makes connection 
with the firing bar. 

Detonators and Charges for Submarine Mines.—The only 
substance used for the charges of submarine mines in the 
English service is gun-cotton, the great advantage of which 
consists in its absolute safety when wet, and also in the 
fact that its full power in that state can be developed by 
the detonating of a comparatively small charge of dry gun- 
cotton. Mr. Abel, the chemist for the War Department, 
discovered that all explosive substances, even including 
gunpowder, were susceptible of more violent explosions 
through the agency of detonation. He also noticed 
that a very small quantity of the mercury and silver 
fulminates, compared with other explosives, produced the 
necessary detonation, by the suddenness of the blow 
incident on their ignition. For this reason all the service 
detonators are made with a small charge of fulminate of 
mercury enclosed in a metal tube, which is made to form 
part of an electric fuse, or may be attached to an ordinary 
Bickford fuse. Several kinds of detonators are used in 
the naval and military services, sections of which were 
exhibited by the War Department. The heads of these 
fuses are coloured differently to indicate their nature— 
thus, black indicates that high tension electricity must be 
used to fire them ; while for white heads, on the contrary, 
low tension is required. The tubes of all detonators con- 
taining fulminate are painted red. In the high-tension 
fuses the current is carried from one wire to the other in 
the head of the detonator by a badly conducting sub- 
stance composed of the subphosphides and sulphides of 
copper and chlorate of potash. In the low tension fuses 
the ignition is caused by the heating of a thin iridio- 
platinum wire imbedded iu a mixture of gun-cotton and 
powder. Various forms of these detonators are made 
for different purposes, and distinguished from one another 
by numerals, 
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[ConcLupine Norice.] 

In our first notice of this important work we briefly 
explained the system of arrangement of his subject adopted 
by the author, and we carried our criticisms down to the 
chapter on the duplex escapement. After alluding at some 
length to the Breguet ruby cylinder escapement, never met 
with now save in very old watches, the author takes up the 
subject of detached escapement. The enormous influence 
which this little piece of mechanism has exerted on our 
trade and commerce is usually completely overlooked. If 
our readers will but bear in mind that without good chro- 
nometers it would be almost impossible to conduct ocean 
navigation with any certainty or safety, they will under- 
stand the value of the part the detached escapement plays 
in this world’s economy. For the benefit of many of our 
readers, it may be well here to explain, first, what a chro- 
nometer does for us; and secondly, what a detached 
escapement is. 

It is generally known that the “equator is divided into 
360 deg. These are called degrees of longitude. Imagi- 
nary lines are drawn from these to the north and south 
poles, Itis always twelve o’clock when the sun is on the 
meridian, or due south of the observer north of the 
equator ; due north of the equator when the observer is 
south. Also the sun is then higher above the horizon 
than at any other time of theday. It will be seen that if 
a ship sails in an easterly direction she will have the sun 
due south of her each day earlier and earlier, while if she 
sails west it would be due south each day later than the 
day before. Now the circumference of the earth is on the 

uator, in round numbers, 25,000 miles, and this being 
divided into 360 parts each part is 69°168 miles long. The 
earth revolves on its axis, omitting fractions, once in 
twenty-four hours. Hence any point on its surface at the 


equator moves, as regards the sun, at the rate of 1000* 


miles an hour. Thus if the sun is due south of a ship * 


at twelve, noon, Greenwich time, it will be due south of 
another ship 1000 miles to the west just one hour later, 
or atone p.m., and so on. There are 3600 seconds in 
an hour, and dividing this by 1000 we find that each 
mile measured on the equator represents 3°6 seconds— 
15 deg. represent one hour. Now let us suppose that 
a ship leaves England with her chronometer set by 
Greenwich time and that she sails west. On a certain day 
the captain observes the sun at noon,and at the same moment 
reads the time denoted by his chronometer. He finds 
this to be not twelve but one p.m. He then at once knows 
that he has steamed or sailed just 1000 miles west of 
Greenwich. In the same way if the chronometer showed 
the time to be eleven a.m. he would know that he had 
sailed or steamed 1000 miles to the easi.. If he is north 
or south of the equator each degree represents less than 
69°168 miles. Thus four seconds represent one nautical 
mile in the latitude of Jamaica. How much he is north 
or south the captain can tell by observing the sun ; but 
the finding of the latitude has nothing to do with 
the chronometer. Having his latitude and the time 
denoted by the chronometer at twelve noon, the cap- 
tain can at once tell on what part of the earth’s surface 
he is. But we have seen that less than four seconds 
represent a mile, consequently a very small error in 
the time-keeping powers of a chronometer may cause 
the loss of a great ship. For example, let us 
suppose that a sailing ship is bound for Bombay 
round the Cape. Such a voyage will occupy 90 to 100 


* The true rate is 1033-35 miles, but we adopt 1000 for simplicity. 


days. In the latter case an error of but one-tenth of a 
second per day, gain or loss, will represent 10 seconds at or 
near the end of the voyage, and the captain may place his 
ship a mile or so too far west or east, which error might 
lead to her loss. It will beseen, therefore, that it is of the 
utmost importance that the chronometer should have a 
— even rate. It matters very little if it gains or 
oses four or five seconds a week, because the captain know- 
ing the rate of the chronometer can always make an allow- 
ance ; but it is essential that the rate shall be steady ; in 
other words, that the chronometer shall not fast one 
day and slow the next. In the year 1714 the British Govern- 
ment offered a reward of £20,000 to anyone who would pro- 
duceatime-keeper which would indicatethe longitude within 
thirty miles. Harrison, an English watch-maker, born in 
1693, died 1776, invented the detached escapement, and 
with it he won the prize, and the principle then introduced 
is that on which all chronometers have since been made. 
Our author, however, gives the credit of inventing a 
detached escapement to Pierre Le Roy, about 1748, which 
is thus described : “ A novel form of dead-beat escapement : 
Whereas in the dead-beat escapements hitherto em- 
peer the wheel presses against some piece rigidly 

xed to the balance throughout the entire oscillation, 
and friction, therefore, must take place between that piece 
and a tooth, in this new arrangement the wheel falls 
against an appendage, the detent, which is fixed to the 
watch aang entirely disconnected from the balance, and is 
held there at each half revolution.” M. Saunier also 
holds that “the first useful application of the detached 
escapement to the measurement of time and the determina- 
tion of longitude at seais also due to Pierre Le Roy. This 
was on the occasion of his completing his marine chrono- 
meter in 1766.” He makes no allusion here to Har- 
rison, which is hardly fair. It is tolerably well known, 
however, that for the honour of inventing the detached 
escapement there have been many claimants, and we shall 
not reopen an old question. M. Saunier holds that the 
theory of the detached escapement has never yet been 
published, and he goes on to give one at great len He 
summarises this theory in twelve propositions. e have 
not the original work by us, but it appears that Mr. Rigg 
and Mr. Tripplin have translated these propositions 
literally. The result is that they read badly, and are, 
indeed, in certain respects hardly intelligible. For 
example, the second proposition reads :—“If the lifting 
angle and the motive force remain constant, the force of 
the impulse that maintains the movement of the moderator 
—and regulator—will increase with any diminution in the 
length of the escapement arms.” This is simply unintel- 
ligible nonsense. So far as we can see, it does not apply to 
the chronometer escapement at all, but to the detached 
lever. The word “moderator” means balance. “ Regu- 
lator” is superfluous, and “length of escapement arms” 
refers to the space iuciuded between the pallets. We are 
by no means certain, however, that this is what M. 
Saunier really means. 

It would serve no good purpose if we were to follow 
M. Saunier further into this part of his work. It must 
suffice to say that he has handled the whole problem of 
the construction of detached escapements at very great 
length, and with, in many respects, much ability. To 
some of his conclusions we take exception, and it is worth 
notice that there are no chronometers made by French, 
Swiss, or American houses, which are equal in quality to 
those made by the best English houses. That portion of 
the work most interesting to engineers is no doubt the 
section on Depths, and to its onibuaion we shall devote 
the remainder of the space at our dis R 

“Generally speaking,” says our author, “by the term 
depth we understand a system of two wheels, one of which 
communicates motion to the other by means of projecting 
pieces or teeth formed on the edge of the two circles, the 
projections of one circle passing into the hollows of the 
other. By the term pitch is understood the sum of a space 
and a tooth.” This is, to say the least, an extremely 
clumsy definition, and we venture to think that the trans- 
lators have not quite grasped M. Saunier’s meaning. 
“Depth” is not an equivalent for gearing, and M. Saunier 
himself uses the word elsewhere in quite a different sense ; 
that is to say, the depth to which two wheels interlock 
with each other. It ought to be much better known to 
engineers than it is, what are right and wrong forms 
for teeth. Knowledge on this subject has greatly 
extended during the last half century; but, although many 
rsons know how a wheel ought to be shaped as regards 
its teeth, not nearly sufficient importance is attached to 
putting the centres of the wheels at precisely the proper 
distance apart. If this be not done, the object to be 
attained by shaping the teeth on scientific principles 
cannot be attained. In large gearing, such as the engineer 
has to deal with, it in one sense, matters but little whether 
the pitch lines on two wheels gearing with each other are 
properly situated, and whether they just touch one another 
or not, because there is always force enough available 
to make the wheels turn round, For the same 
reason little attention is paid to proportioning the 
teeth so that there shall be little or no drop when 
one cog ceases to drive and another takes up the work ; but 
in watches the matter is different. If they are to perform 
accurately, the geared wheels and pinions must not only 
be properly shaped but properly depthed, that is to say, 
they must interlock to just the right point, and no 
further. Thus M. Saunier mentions instances in which 
duplex watches “could not be regulated merely because 
one depth in the train of wheels was rather too shallow, 
and yet this depth felt quite smooth and did not occa- 
sion stoppage.” Now what is true of the smallest gearing 
is true of the largest, and if we want our toothed wheels 
to work silently and without excessive drop, which is 
almost the whole cause of noise, we must see not only that 
the shape of the teeth is right, but that they are crag see 
put to work. Hence this section of M. Saunier’s 
may be consulted with advantage by all who have much 
to do with gearing. It will be found as the reader goes on 
that the word depth is used in a very wide or even loose 
sense, and it is to be regretted that the translators did not 


correct this, The word is not only employed by them to 
indicate a pair of toothed wheels, but a wheel and pinion, 
two teeth, the interlocking of teeth, and lastly the depth 
to which the teeth are . We cannot, of course, 
follow our author minutely through his chapters, but we 
can call attention to one or two points of considerable 
interest and not generally known. The author refers in 
one place to Camus’ axiom that a driving wheel ought 
always to be a little larger than its apparently correct 
diameter in order that it may work smoothly ; and in 
another place he says, “Since the measurements taken in 
practice only give the total diameters, it follows that, if 
three pinions are intended for the same wheel, but one has 
thin leaves, another thick leaves, and the third barley- 
shaped leaves, they may, nevertheless, have the same total 
diameters, but their primitive diameters will differ, so that 
the rounding will descend lower in one case than in 
another; the thick leaf will be struck farther from or 
nearer to the centre than the thin leaf, &c. It will inevi- 
tably result that, if one of the pinions gives a good depth, 
the two other pinions will be very bad, notwithstanding 
that all three would be in accordance with the so-called 
rule.” The reader who has much to do with small gearing, 
such as that of lathes and drills, will not be slow to apply 
this lesson. ‘ When the point of a tooth impels the leaf 
of a pinion, the point will slide rapidly along the face of 
the leaf, so that the succeeding tooth falls with a sudden 
jump—the drop—on to the face of the corresponding leaf.” 

ow, this is just what takes place in all gearing toa 
greater or less extent, and, as we have said, it is the cause 
of noise, rapid wear, and the quick destruction of the 

saring. This question is fully dealt with by our author, 
but we cannot follow him through all that he says. 
Indeed, want of space prevents us from saying anything 
concerning the latter sections of the book. . 

Before concluding we cannot avoid calling attention to 
the extreme inequality which is apparent in the work of 
translation. In places we find elegant, forcible English ; 
while, on the other hand, whole chapters have been done 
into English so bald and poor as to be almost unintelligible. 
The difference is that which would exist between the work 
of a Frenchman translating French into English and an 
Englishman doing the same thing. With all its defects, 
me as they are, the book remains unrivalled as a 
treatise on modern horology—from a French point of view. 
It would be a mistake to assume that France or Switzer- 
land makes the best watches and clocks in the world; and 
M. Saunier in more than one place reluctantly admits that 
English watchmakers do better work than that of his own 
countrymen. Perhaps some English authority may yet 
take M. Saunier’s work in kand and compare French and 
Swiss practice with that of England. There is room for 
such a volume. M. Saunier’s book supplies a want which 
has existed for years, but we rise from its perusal with 
the feeling that just a little more information is required 
than it supplies, and the information can only be supplied 
by an Englishman. 


STIDDER’S BALL VALVE. 
Tue ball valve illustrated herewith is very simple and at the 
same time perfectly efficient. A small hole is made through the 
valve—see section—so that when closed the pressure of water 


within the valve acts in such a way as to close it the more 
effectually the greater the pressure. Water passes through the 
valve at C and acts on the cup leather D, and at the same the 
buoyancy of the ball causes the lever at A, which is furnished 
with a pinion, to act upon the rack B, and close the plunger 
upon its seating. The area of the cup leather D being larger 
than the face of the plunger at C, the valve is by the water 
pressure tightly closed, its security not depending upon the 


buoyancy and leverage of the ball alone, but being supplemented 
and its action controlled by the action of the ball. A clear way 
is given for the water, and the valve cannot apparently get out 
oforder. It is make by Messrs. J. G. Stidder and Co., of South- 
wark Bridge-road and Great Guildford-street, Boro’, London, 8.E. 


WISWALL’S TILTING WEIR. 


WE publish on page 160 drawings of a movable weir which is 
now being constructed in the bed of the river Irwell at Throstle- 
nest, Manchester. The river Irwell below Manchester is con- 
served for the purposes of navigation by the Company of 
Proprietors of the Mersey and Irwell Navigation, and the weir at 
Throstlenest, which is being reconstructed, is the highest of a 
series of nine which serve to impound the rivers Irwell and 
Mersey in as many navigable reaches, connected, as is usual, by 
locks for the passage of barges from one level to another. 
Having regard to the discussion of the Société des Ingénieurs 
Civils, lately commented upon in this journal, and to the 
opinions on the subject expressed in the debates of the Institu- 
tion of Civil Engineers, there appears to be a concensus of 
opinion that the desiderata with to inland rivers are :— 


(1) That in times when a river is swollen by floods it should 
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have as free a flow as possible with an equal velocity in all parts 
of its descent, and therefore with an unobstructed bed. (2) That 
the waters should be impounded for the purposes of agriculture, 
manufacture, and navigation at such times as the river has only 
its normal flow. (8) That the mechanical means employed to 
effect these ends should be in perfect control, so that the transi- 
tion from the one state to the other can be made gradually or 
quickly as varying circumstances require. All these capabilities 
are claimed for the structure now under notice. The weir is 
designed to effectually impound the water for navigation; to 
admit of being either slowly or quickly opened out as required ; 
to give a full and free passage to the river water when floods or 
other circumstances make it desirable. The weir consists, as 
will be seen from the drawing, of a series of rectangular sluice 
gates turning on a common axis X. When closed the gates are 
inclined at an angle of 35 deg. from the perpendicular, when 
open they are suspended in a horizontal plane. Each gate is 
independent of all the remainder. The idea of a series 
of gates turning on their centres is not new, but the difficulty 
of bringing their edges into water-tight contact has hitherto 
prevented its application. It is obvious that round three 
of its edges each gate must make water-tight joints. This 
has been effected in the case before us by the lower edge being 
made to rest upon a prepared bed, the side edges below the 
axis resting against projecting flanges or ribs of the upright piers 
or frames which support the gates and the side edges above the 
line of axis falling into place side by side, as shown in the draw- 
ing. The gates retain their inclined position until the water of 
the river rises to 2ft. 9in. above its ordinary level, when the 
automatically tilt and release the impounded water. Such 
action, though valuable as a safeguard in times of sudden flood, 
is not always desirable, as the sudden discharge of a great body 
of water might cause serious erosion of the river banks. Draw- 
chains have therefore been provided whereby any or all of the 
gates can be opened at will, and the impounded water gradually 
released. The weir, consisting of the closed gates and the 
framework which supports them, presents a surface to the 
stream of 1400 square feet—140ft by 10ft. When the gates are 
opened, this is reduced to 293 square feet, or to one-fifth of the 
obstruction. The river bed being quite level and unobstructed 
by any sill or chamber, there is no tendency to catch silt or 
other matter in suspension. The absence of any head-gear gives 
a free surface to the passing stream, and floating matter is there- 
fore uninterrupted in its passage. Subjoined is a more detailed 
description of the various parts of the weir :— 

River Bed.—The river bed—plan A A A—is laid with a 
sheathing of stone and timber, and is perfectly level. The 
breadth across the river is 140ft., and the length down stream 
33ft. 

Piers.—At intervals of 10ft., centre to centre, across the bed of 
the river are erected cast iron piers B B with flanges for securing 
the piers to the river bed and for supporting the tie beam K and 
the key pedestals F in which the axle shafts are set. There are 
also flanges G G, against which the edges of the gates rest. The 
piers are of 14in, metal. 

Tie Beam.—A tie beam, 18in. by 14in., K, runs from shore to 
shore and binds the piers together. It is bolted to its seatings on 
each pier. 

Azle.—The turned shafting, on which the gates hang and turn, 
is in lengths of 10ft., which reach from pier to pier, terminating 
in dumb pedestals F keyed to their respective seatings on the 
piers. 

Gates.—The tilting sluice gates are framed of English oak 
and planked with pine. They are 12ft. long, 10ft. wide above 
the axle, 9ft. wide below the axle. Swivel plates are let into the 
side beams to form journals to turn on the axle. 

Draw Chains.—A separate draw chain is attached to the centre 
of the foot of each gate ; it is passed round a grooved pulley 
secured to the tie beam, thence over small guiding pulleys in a 
straight line to a wall box M, where it deflects upwards round a 
grooved pulley to a multiple crab, by which the gate is raised. 
Except for a few feet at the ends of the chains—for the pulley 
traverse—iron rods may be substituted for chains. The chains, 
and also the gates, when closed are protected by the tie beam 
from the impingement of the stream or of anything brought 
down by it in suspension. 

Multiple Crabs.—There are two multiple crabs, one on either 
side of the river, and each conn with seven of the gates. 
The crab consists of seven sets of three-motion gearing with 
barrel, i.¢., one set for each gate chain. The first motion shaft, 
to which the handles are attached, has seven sliding pinions to 
enable any one or more of the seven sets of wheels to be geared 
to it ; the remaining wheels run loose on the shaft. Ratchets are 
provided to fasten each gate open as it is raised. 

The cast iron piers are from the works of the Pearson and 
Knowles Coal and Iron Company, Limited, Warrington ; the 
multiple crabs and various pulleys from Messrs, Ormerod, Grier- 
son, and Co., Manchester, The weir has been designed by Mr. 
Francis Wiswall, engineer to the Bridgwater Navigation Com- 
pany, Limited, and the Company of Proprietors of the Mersey 
and Irwell Navigation, and it is being erected under his personal 
direction. One half of the weir is completed and in operation ; 
the other is in progress, and will be finished in the course of 
three or four months, 


THE BRITISH ASSOCIATION AT SOUTHAMPTON. 


Tue following is an abstract of the address to the Mechanical 
Science Section of the British Association, delivered by Mr. JOHN 
Fow er, M. Inst. C.E., president of Section G. 


Gentlemen,—Of all the important sections of the British Associa- 
tion the one over which I have now the honour of presiding is, you 
will all, I think, admit, at once the most practical and the most 
characteristic of the age. In future times the present age will be 
remembered chiefly for the vast strides which have been made in 
the advancement of mechanical science. Other days have produced 
as great mathematicians, chemists, physicists, warriors, and poets, 
but no other age has made such demands upon the professors of 
mechanical science, or has given birth to so many men of eminence 
in that department of knowledge. Though a member of the pro- 
fession myself, I may venture before my present audience to claim 
that the civil engineer is essentially a product and a type of the 
latest development of the present century. Telford has admirably 
defined the profession of a civil engineer as “being the art of 
directing the great sources of power in nature for the use and con- 
venience of man, as the means of production and of traffic in 
states both for external and internal trade, as applied in the con- 
struction of roads, bridges, aqueducts, canals, river navigation and 
docks, for internal intercourse and exchange, and in the construc- 
tion of ports, harbours, moles, breakwaters, and lighthouses, and in 
the art of navigation by artificial power for the p s of commerce, 
and in the construction and adaptation of nadine, and in the 

inage of cities and towns.” is definition, written more than 
half a century ago, is wide enough to include all branches of engi- 
neering of the present day, although amongst those specifica 
mentioned the departments presided over by the railway engineer, 


the locomotive opetetenien, and the electrician will be looked 
for in vain, As Telford was beyond all question the most widely 
—— and far-seeing engineer of his time, this little omission 
well illustrates and justifies my stat t that the typical civil 
engineer of the day is a late product of the — century; for 
even Telford never foresaw the vast changes which railways, steam, 
and electricity would evolve in the course of a few years. There 
have undoubtedly been published during the last fifty years many 
works of mark and merit, but the work which above all others 
would, I think, have astonished and perplexed our ancestors, is the 
little one known to all the civilised world as ‘‘Bradshaw.” This 
indispensable handbook of the nineteenth century testifies that the 
face of the country is dotted over literally with thousands of rail 

way stations; that between many of these stations trains run at 
two-minute intervals, whilst the distance between others is 
traversed at a mean of nearly 60 miles an hour. The public 
are often justly indignant at the want of punctuality on some 
railways, but they should blame the management and not the 
engineers, for the daily conduct of the heavy traffic between 
England and Scotland shows, that notwithstanding the constantly 
varying condition of wind and weather in this climate, arun of 400 
miles can, on a properly laid out railway, and with suitably designed 
rolling stock, be accomplished with certainty to the minute, if the 
management is not at fault. On the Great Northern Railway, for 
instance, of which I am consulting engineer, the 400 miles between 
London and Edin h is traversed in nine hours, or deducting the 
half-hour allowed at York for dining, at the mean rate of no less 
than 47 miles ed hour including stoppages. A few months ago the 
Duke of Edinburgh was taken on the same line of railway from 
Leeds to London, a distance of 186} miles, in exactly three hours, 
or at a mean rate, including a step at Grantham, of over 62 miles 
an hour. I know of no railway in the world where this perform- 
ance has been eclipsed, and it will be, perhaps, both instructive and 
amusing to contrast with it the performance of the engines at the 
opening ceremony of the Liverpool and Manchester Railway, on 
September 15th, 1830. A newspaper ae of the time, 
after describing many eventful incidents of his journey, proceeds 
as follows:—‘‘The twenty-four vehicles left behind were now 
formed into one continuous line, with the three remaining engines 
at their head, and at twenty minutes past five o’clock we set out 
on our return to Liverpool, The engines not having the power, 
however, to drag along the double load that had devolved upon 
them at a faster rate t from five to ten miles an hour—once or 
twice only, and that but for a few minutes, did it reach the rate of 
twelve miles—it was past eight o’clock before we reached Parkside. 
Proceeding onwards, we were met on the Kenyon Embankment 
by two of the missing engines, which were immediately attached 
to the three which 
slower than before, stopping continually to take in pti mee 
take breath—and creeping along at a snail’s pace till we reached 
Sutton inclined plane, to get up which the greater part of the com- 
pany were under the necessity of alighting and making use of their 
own legs. On reaching the top of the plane we once more took our 
seats, and at ten o’clock we found ourselves again at the company’s 
station in Crown-street, having accomplished the distance of thirty- 
three miles in four hours and forty minutes.” The incident of the 
passengers descending from a train headed by five engines to walk 
up an insignificant incline is, I think, worthy of being recalled to 
the remembrance of the travelling public who are accustomed to 
see without astonishment a single engine rushing along with a train 
of a dozen heavy carriages at as high a yi to it were running 
alone. We must do our immediate forefathers, however, the 
justice to remember that even they effected some considerable 
improvements in the speed of locomotion. For a in 1763 
the only public a for passengers between London and 
Edinburgh was a single coach, which ———— its journey in 
fourteen days, or at the average rate of 1} mile per hour. Strange 
as it may appear, there are at the present time many large 
fertile districts in Hungary where, owing to the absence 
both of road and water communications, a higher rate of speed can- 
not be attained in a journey of several days’ duration. An essential 
condition of the attainment of high speed on the railway is that 
the stopping places be few and far between. The Great Northern 
express previously referred to makes its first halt at Grantham, a 
distance of 105 miles from London, and consequently but little 
power and time are lost in accelerating and retarding the speed of 
the train. In the instance of the Metropolitan Railway, on the 
other hand, the stations ——— but half a mile apart, and although 
the engines are as powerful as those on the Great Northern 
Railway, whilst the trains are far lighter, the average speed 
attainable is only some twelve miles an hour. No sooner has a 
train acquired a reasonable speed than the brakes have to be 
sharply applied to pull it up again. As a result of experiment and 
calculation, I have found that 60 per cent. of the whole power 
exerted by the engines is as the brakes. In other words, 
with a consumption of 30 lb. of r train mile, no less than 
18 1b, are expended in grinding away the brake blocks, and only the 
remaining 12 1b. in doing the useful work of overcoming frictional 
and atmospheric resistances. Comparatively high 5 and 
economy of working might be attained on a railway with stations 
at half-mile intervals if it were possible to arrange the gradients 
so that each station should be on the summit of a hill. An 
ideal railway would have gradients of about 1 in 20 falling each wa 

from the stations, with a piece of horizontal connecting them. Wit 

such gradients gravity alone would give an accelerating velocity 
to the departing train at the rate of one mile per hour for every 
second; that is to say, in half a minute the train would have 
acquired a velocity of thirty miles an hour, whilst the speed of the 
approaching train would be correspondingly retarded without the 
“ingore | away of brake blocks, Could such an undulating railway 


carried out, the consumption of fuel would probably not exceed 
one-half of that on a dead level railway, whilst the mean speed 
would be one-half greater. Although the required conditions are 
seldom attainable in practice, the broad principles should be kept 
in view by every engineer when laying out a railway with numerous 
stopping places. Nearly thirty years ago, when projecting the 
— system of underground railways in the metropolis, I 
oresaw the inconveniences which would necessarily result from the 
use of an ordinary locomotive, emitting gases in an imperfectly 
ventilated tunnel, and proposed to guard against them by using a 
special form of locomotive. When before the Parliamentary 

mmittee in 1854, I stated that I should dispense with firing 
altogether, and obtain the supply of steam necessary for the 
—— of the single trip between Paddington and the City 
rom a plain cylindrical ——— boiler, which was to be charged 
at each end of the line with water and steam at a high pressure. 
In an experimental boiler constructed for me, the loss of pressure 
from iation proved to be only 301b. per square inch in five 
hours, so that practically all the power stored up would be avail- 
able for useful work. I also found by experiment that an ordinary 
locomotive with the fire ‘‘ dropped” would run the whole length of 
my railway with a train of the required weight. Owing to a 
variety of circumstances, however, this hot water locomotive was 
not introduced on the Metropolitan Railway, though it has since 
been successfully used on tramways at New Orleans, Paris, and 
elsewhere. I am sorry to have to admit that the progress of 
mechanical science, so far as it affects locomotives for underground 
railways, has been absolutely nil during the past thirty years. 
The locomotive at present employed is an ordinary locomotive, 
worked in the ordinary way, except that in the tunnel the steam 
is condensed, and combustion is aided by the natural draught of 
the chimney alone, instead of being urged by a forced blast as on 
open portions of the line. Whether a hot water, a compressed air, 
or & p d gas | tive could be contrived to meet the 
exigencies of metropolitan traffic is a question which, I think, 
might be usefully discussed at the present or some future meeting 
of the Association. A reference to the underground railway 
naturally suggests the wider question of tunnels in general. The 
construction of tunnels was not one of the novelties presenting 
itself to railway engineers, for many miles of tunnel had been 
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driven by canal engineers before a single mile of passenger railway 
had been built in this or any other country. To foreign engineers 
belongs the honour of having boldly conceived and ably accom- 
plished tunnel works of a magnitude which would have appalled 
a canal engineer. I need only refer to the Mont Cenis 
Tunnel, over 74 miles in length, commenced in 1857 and finished in 
1870; the St. Gothard Tunnel, 9} miles in length, commenced in 
1872 and finished in 1882; and the Hoosac Tunnel, 4# miles in length, 
commenced in 1854 and finished in 1875. In all cases rock of the 
hardest character had to be pierced, and it is needless to remark that 
without the aid of the machinist in devising and manufacturing 
compressed air machinery and rock-boring plant the railway 
engineer could not have accomplished his task. Intermediate 
shafts are not attainable in t driven through great mountain 
ranges, so all the work has to be done at two faces. In the case of 
the Mont Cenis Tunnel the mean rate of progress was 257ft. and 
the maximum 400ft. per month. In the St. Gothard Tunnel the 
mean rate was 429ft. and the maximum 810ft. In the Hoosac 
Tunnel the average rate was 150ft. per month. Tunnels under 
broad navigable rivers and estuaries have been a subject of discussion 
by engineers for at least a century, but the only one at present 
completed is the unfortunate and costly Thames Tunnel. Two 
important works of the class are, however, now well in hand, 
namely, the Severn Tunnel at Portskewet, and the Mersey Tunnel 
at a Undoubtedly the numerous accidents which occurred 
during the construction of the Thames Tunnel, together with its 
enormous cost of about £1500 per lineal yard, and the eighteen 
years occupied in its construction, destroyed the chance of any 
other projected subaqueous tunnel for many subsequent years. 
One lesson enforced Aen Thames Tunnel was the necessity of 
leaving a reasonable thi 
the tunnel. In the Severn Tunnel the minimum thickness is 40ft., 
and in the Mersey Tunnel 22ft. The width of river at the point of 
crossing of the former tunnel is two and a-quarter miles, and the 
maximum depth of the rails below high-water 163ft. In the 
case of the M Tunnel the width is — three-quarters of a 
mile and the depth 144ft. The Thames Tunnel, as almost every one 
knows, was carried on by means of a special contrivance termed by 
Brunel a “‘shield.” No special appliances have been adopted in 
the case either of the Severn or the Mersey tunnel. Both are 
driven in the ordinary way, but of course enormous pumping power 
is required and has been provided. In many cases of tunnels under 
estuaries, special appliances could be used which would obviate all 
risk and make the successful completion of the work a mathematical 
certainty. A tunnel under the Humber, about one and a-haif 
mile in length, projected by myself in 1873, the Bill for which was 
subsequently passed by the Commons and thrown out by the 
, was a case in point. The bed of the Humber is of very fine 
silt, and I proposed to build the tunnel in lengths of 160ft., under 
the protection of rectangular iron caissons 160ft. long, by 42ft. wide, 
sunk by the pneumatic process. As the pressure of the air in the 
caissons would always be slightly in excess of that due to the head 
of water in the river, no interruption from influx of water could 
ever occur, and the operation of building the tunnel in lengths 
inside this huge diving-bell would be as certain and free from risk 
as the every-day work of sinking a bridge pier by the pneumatic 
— A tunnel over a mile in length now in progress under the 
udson River at New York is being driven through a silty stratum 
by the aid of compressed air, and with a certain amount of success, 
as only some twenty men have been drowned up to the present 
time. The principle upon which the compressed air is used is, 
however, a false one, since it is merely forced into the tunnel with 
a view to uphold the ground by its pressure, like so much timber- 
ing, and not to keep out the water on the principle of a diving-bell. 
It is clear, therefore, that the completion of the Hudson River 
Tunnel, if the present system be persevered in, is purely a matter 
of conjecture, and all we can do is to hope for the . That the 
series of mishaps with the Thames Tunnel, and the consequent 
__——o- of all other projects for subaqueous tunnels, were 
ue to errors in design and want of foresight on the part of the 
engineer, is patent to every one now, and was foreseen by at least 
one acute contemporary of Brunel himself. Only a few months 
ago when turning over the leaves of an old periodical, I became 
aware of the fact that a scheme, identical in all its main features 
with my Humber Tunnel project, had been suggested for adoption 
in the case of the Thames Tunnel, in lieu of the plan proposed by 
Brunel. Writing in December 1823, or fifty-nine years ago, the 
author of the project, a working smith of the name of Johnson, 
says : “‘I propose to construct the Thames Tunnel without coffer- 
dams by making it in parts, 28ft. in length, each part having the 
ends temporarily stopped up and being constructed on the same 
principle as the diving-bell. The men dig from the inside round 
the edge as if sinking a well, and throw the earth towards a 
dredger, the buckets of which work some fect below the bottom of 
the excavation. Each length will be suspended between two 
vessels and be conveyed to the place where it is to be let down.” 
A description of the mode of connecting the several lengths is 
given, and I may add that the tunnel blocks had a sloping face to 
tend to bring the faces of the joints together, a plan since adopted 
with the huge concrete blocks at Kurrachee and other harbours. 
There is not a flaw in the design from beginning to end, as modern 
experience in the sinking of numerous bridge piers on precisely the 
same plan has amply demonstrated. It is beyond doubt that 
if the design of this working smith had been adopted in lieu of that 
tendered by Brunel the Thames Tunnel would have been completed 
in a couple of years, instead of eighteen years, and ata cost of 
about £2300 per yard instead of £1500. If another tunnel be 
constructed under the Thames, which is far from improbable, as 
the requirements of below-bridge traffic necessitate some such 
means of communication, I venture to predict it will be built in 
accordance with the plan suggested fifty-nine years ago by the 
working smith, and not on that of Brunel’s Thames Tunnel, or of 
any other tunnel yet carried out. After referring to a proposal 
made in 1805 for a tunnel under the Forth, Mr. Fowler went on: 
—As you will receive LF oa on the Forth Bridge from my 
partner, Mr. Baker, I will not trouble you with details of the 
proposed structure at the present moment. I may state, however, 
that after a careful consideration of the difficult problem, in 
concert with my able colleagues, Mr. T. E. Harrison, the chief 
engineer of the North-Eastern Railway, and Mr. W. H. Barlow, 
chief engineer of the Midland Railway, we unanimously advised 
the directors of the Forth Bridge Company to abandon the project 
for a suspension bridge, and to construct a steel girder bridge of 
the unprecedented span of 1700ft. The total length of the 
structure is one and a-half miles, and it includes two spans, as 
aforesaid, of 1700ft., and two of 675ft. over the navigable channels 
on each side of Inchgarvie. The execution of the work has been 
entrusted to me, and my intention is that the Forth Bridge shall 
be not only the biggest, but the strongest and stiffest bridge yet 
poche linnon To realise, however, the important part which rivers 
play in facilitating inland communication, it is necessary to glance 
at the other side of the Atlantic. In Canada, for instance, we 
have the great inland port of Montreal, where Transatlantic 
steamers anchor some miles from the coast. The very term 
“stream of traffic” suggests a river, and the St. Lawrence well 
illustrates it. Into some small forest tributary of the Ottawa the 
lumber-men slide a log of timber, and many months after will that 
log, with thousands of others, forming together a huge raft, with 
huts upon it for the accommodation of the care-takers, be found 
ursuing its slow but ever continuing _— down the St. 
| penne to Quebec, where it will be shipped to this country. 
Having filled the office of consulting engineer to the Egyptian 
Government for seven years, I have had occasion to give particular 
attention to the Nile, and I may state that in an average year that 
river conveys no less than 100,000 million tons of water, and 65 
million tons of silica, alumina, lime, and other fertilising solids 
down to the Mediterranean. The Nile begins to rise about the 
middle of June, at which time the discharge averages about 350 
tons of water per second, and attains in September a height of 
from 19ft. to 28ft., and a discharge of from 7000 to 10,000 tons per 
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second. Napoleon the Great said that every drop of Nile water 
should be thrown on the land, and he was right so far as Low Nile 
discharge is concerned. The cultivated lands in the provinces of 
Lower Egypt have an area of three million acres, and to irrigate 
this effectually at least 30 millions of tons of water per day would 
be required, an amount somewhat exceeding the whole of the Low 
Nile discharge. At present the irrigation canals are totally 
inadequate to convey this quantity, and imperfect irrigation and 
consequent loss of crops is the result. In many instances a couple 
of men labour for a hundred days in watering by shadoof a single 
acre of ground, all which amount of labour might be dispensed 
with if the barrage of the Nile were completed, and a few other 
works carried out, the whole of which would be paid for handsomely 
by a water rate of two shillings an acre. You will gather, there- 
fore, that I do not think the resources of Egypt have yet been 
fully developed, magnificent as they even now are, having refer- 
ence to the size of the country. It is hardly possible to refer to 
Egypt without saying a few words about the Suez Canal. Far- 
seeing people, including the late Khedive, have long been of the 
opinion that another ship canal will be required in Egypt. In 1876 
I submitted to his Highness, in accordance with my instructions, 
detailed plans and estimates for such a canal from Alexandria 
through Cairo to Suez. The total length of the canal was 240 
miles, and with the same width as the existing Suez Canal, the 
estimated quantity of excavation was 160 million cubic yards. An 
interesting and significant incident in the history of the Suez Canal 
occurred in May, 1878, when a fleet consisting of ten steamers and 
sixteen sailing vessels passed through with 8412 native troops bound 
from India to Cyprus. During the same year no less than 
58,274 soldiers traversed the Canal. Since 1878 events have 
marched rapidly, for no one then foresaw that the next important 
movement of British troops canal-ways would be of a nature hostile 
in appearance, if not in fact, to the inhabitants of Egypt. The 
inauguration of steam navigation to India was much delayed by 
the vacillation of the authorities respecting the Suez and the 
Euphrates Valley routes. Happily, however, the Arabs stole the 
first bag of mails that went by the Euphrates, and so in 1834 a 
Committee of the House of Commons finally resolved that ‘‘ steam 
navigation between Bombay and Suez having in five successive 
seasons been brought to the test of experiment, and the practic- 
ability of that line being established, it be recommended to his 
Majesty’s Government to extend the line of Malta packets to Egypt 
to complete the communication between England and India.” 
Nothing appears to have been done during the next two years, but 
in 1837 a new paddle-wheel steamer, the Atlanta, of 650 tons, 
steamed out to Calcutta round the Cape in ninety-one days and 
was put on the Red Sea station. She left Bombay with the mails 
on October 2nd, 1837, and arrived at Suez on October 16th. The 
mails were carried across the desert by camels, and down the Nile 
to Alexandria in four days, where they remained until H.M.S. 
Volcano took them on board on November 7th. At Malta on 
November 16th they were transferred to H.M.S. Firefly, and finally 
were landed in this country on December 4th, having been in all 
sixty-three days in coming from Bombay to England. At the 
present time about eighteen days are occupied in carrying the mails 
from Bombay vié Brindisi to London. A few months later 
ninety-four passengers were plucky enough to embark at London, 
on April 4th, 1838, in the Sirius, of 700 tons and 320-horse power, 
for New York, where they arrived on the 23rd, having performed 
the voyage in seventeen days from London, and fifteen days from 
Queenstown. The Great Western sailed from Bristol on April 7th, 
and arrived at New York a few hours after the Sirius, and thus 
was the great problem of steam navigation to America successfully 
solved, by vessels of small size, and capable of maintaining a speed 
of but eight to nine miles an hour. I need hardly remind you 
that since the year 1838 the ships conducting the enormous traffic 
between Europe and America have been of ever increasing size 
and speed. Thus the Britannic, built in 1874, has an extreme 
length of 468ft., a beam of 45ft. 3in., a displacement of 8500 tons, 
and a speed of 16 knots per hour; whilst the Servia, built in 1881, 
has an extreme length of 530ft., a beam of 52ft., a displacement of 
13,000 tons, and a speed of 18 knots, and the City of Rome, built 
in the same year, has a length of 600ft., a beam of 52ft. 3in., and a 
displacement of 13,500 tons. Another Atlantic liner, the Alaska, 
having a length of 500ft., a beam of 50ft., and a displacement 
of 12,000 tons, attained a speed of 184 knots on the measured 
mile, and has done the distance between Queenstown and New 
York in seven days four hours and thirty-two minutes, and the 
return voyage in six days and twenty-two hours, a mean ocean 
speed of, say, 17 knots per hour, or more than double that of 
the first steam vessels trading to America. The present genera- 
tion has grown so accustomed to the embodied results of the 
progress of mechanical science, that it has long ceased to wonder 
at big ships, or at any other novelty. To realise what has been 
attained it is necessary to place ourselves as far as possible in 
the position of our immediate ancestors, and to look at things 
through their spectacles. With this view, and to give you some 
scale of comparison to measure the size of the present Atlantic 
liners by, I will quote a short passage from a newspaper of Sep- 
tember 19th, 1829, where reference is made to a vessel then under 
construction, of about the size of one of the much abused “‘ cockle- 
shells” performing the Channel service between Dover and Calais. 
** The Dutch have been engaged for the last five years in construct- 
ing and equipping a steamboat of extraordinary magnitude, in 
order to facilitate the communication between Holland and Batavia. 
It has four masts; is about 250ft. long; and has been appropriately 
called the Monster. In consequence of her great length, she hung 
when going off the slips, and it was some days before she was 
fairly launched; a circumstance which gave the wits of Paris 
occasion to remark that their Dutch neighbours were so deter- 
mined to excel all other nations in the magnitude of their steam- 
boats, that they had built one so long that it was several days 
running off the stocks. One of the most remarkable features of 
this enormous vessel is her extreme narrowness as compared with 
her length; her greatest breadth of beam being only about 32ft. 
The great size of this vessel will bring to the recollection of our 
readers the Columbus, which was built in the river St. Lawrence in 
1824, and made the passage to England in safety, but was afterwards 
broken up on account of her unmanageable bulk. We shall not be 
surprised to hear that a similar fate awaits the Monster, and for a 
similar reason.” The Channel boat Albert Victor, now on the 
Folkestone station, is of the same length as the Monster—namely, 
250ft.—whilst the beam of the former is but 29ft., instead of what 
the critic of 1829 termed the “‘ extreme narrowness ” of 32ft. The 
successive attempts at mitigating the discomforts of the Channel 

ssage by the swinging saloon and twin steamers of Sir Henry 

essemer and Captain Dicey have gradually prepared the way for 
what I believe will be the next and important step of establishing 
Channel communication by means of large floating stations or 
ferry steamers, capable of traversing the narrow sea between 
England and France in little more than an hour. Ten years ago 
I applied to Parliament for powers to carry out this project, and 
obtained the unanimous sanction of a Committee of the House of 
Commons. The Bill was, however, thrown out in the House of 
Lords by the casting vote of the chairman. 

What was practicable at that time has now become compara- 
tively easy, owing to the introduction of steel into shipbuilding, 
and the improvements which have been effected in marine engines 
and mechanical appliances generally. In few departments of the 
engineer’s work has such progress been made as in that of steam 
navigation. When in 1820 steamships were first used for convey- 
ing merchandise as well as passengers, the tonnage of the whole of 
the steam traders of this country, it is stated, amounted to but 
505 tons. At the present time the corresponding figure is 
24 million tons. 

Mr. Fowler concluded with a graceful allusion to Dr. Siemens, 
and a hope that the meeting would be satisfactory. 


Last year 4715 women and girls were employed at the mines of 
Great Britain—all, however, above ground. 


THE FORTH BRIDGE. 
By Mr. B. Baker, M. Inst. C.E.* 


Ar the request of Dr. Siemens the following short paper on the 
proposed Forth Bridge has been prepared. Before referring in 
detail to the history of the undertaking, and to the character of 
the design, the author would like to convey, if possible, some 
notion of the magnitude of the proposed bridge across the Firth 
of Forth. In preparing the detailed designs he has often experi- 
enced no little difficulty is realising the scale upon which he was 
working. For example, the bed-plates for an ordinary railway 
girder bridge, say a couple of hundred feet span, would be about 
half the size of an ordinary dining table, and it is difficult at first 
to picture to oneself a bed-plate about double the size of an ordinary 
dining-room ; but that is the size of the bed-plates for the Forth 
Bridge girders. In the report of the Anthropometric Committee 
it was stated that the average stature of a new-born infant is 
19°34in., whilst the average height of the Guardsmen sent out to 
Egypt has been officially given at 5ft. 104in. These figures have a 
ratio of 1 to 3°65, and, singularly enough, as the largest railway 
bridge in this country, the Britannia Bridge has a span of 465ft., 
and the Forth Bridge a span of 1700ft., the ratio there also is 1 to 
3°65. Hence, to enable anyone to appreciate the size of the Forth 
Bridge, we have merely to suggest the following rule-of-three sum : 
—As a Grenadier Guardsman is to a new-born infant, so is the 
Forth Bridge to the largest railway bridge yet built in this country. 
Bridges a few feet larger in span than the Britannia have been 
built elsewhere, but they are wl bridges after all. The Act for 
constructing a bridge at Queensferry was obtained in 1873. At 
this point the Firth of Forth is divided by the island of Inchgarvie 
into two unequal channels, but the depth of water in each is such 
that a smaller span than 1700ft. could not be economically 
adopted for either chanael. North of Inchgarvie the maximum 
depth of water is 218ft., and south of the same 197ft. In the 
former channel the bottom is of hard trap rock, and in the latter 
partly of rock and partly of extremely stiff boulder clay. It is not 
the treacherous character of the bed of the Forth, therefore, but 
the depth of water which precludes the construction of intermediate 
piers. Pneumatic ——— is inapplicable to such depths as 
200ft., and no responsible engineer would care to found the piers 
of an important structure upon a bottom which he had no means 
of examining by diving apparatus or otherwise. 

An Act was obtained this year for constructing a continuous 
girder bridge across the Forth at Queensferry, having two spans 
of 1700ft., two of 675ft., fourteen of 168ft. and six of 50ft., and 
giving a clear headway for navigation pu of 150ft. above 
high water spring tides. For this work Mr. Fowler and the author 
are acting as engineers. 

In an ordinary suspension bridge, with stiffening girder vertically 
to provide for the rolling load, and horizontally to meet wind 
stresses, the mass of metal will be somewhat greater towards the 
centre of the bridge than at the piers, and consequently for a given 
mass the moment will be much less in the continuous girder than 
in the suspension bridge. Thus the Forth Bridge superstructure 
weighs but 2 tons per foot run at the centre of the 1700ft. span, 
and 134 tons per foot run at the piers; whilst in a suspension 
bridge the weight of superstructure per lineal foot would be some- 
what greater at the centre than at the piers. This consideration, 
coupled with the facts that suspension links are more costly than 
girder work, that a suspension bridge requires a very costly anchor- 
age, and that the contingencies and risks during erection in astormy 
estuary are very great, explains why, in such a case as the Forth 
Bridge, well-designed continuous girders form a cheaper, as well as 
a far stiffer, structure than a suspension bridge with stiffening 
girder. By all authorities a beam is considered to be continuous if 
it is either rigidly or partially fixed as well as supported at each 
end in such a manner that a pair of equal and opposite couples act 
on the vertical planes at its points of support. In the case of the 
Forth Bridge, such continuity is attained by connecting together 
the ends of the two 1700ft. spans at Inchgarvie, and by projecting 
the other ends a distance of 675ft. beyond the main piers, and 
weighing them to the required extent. The question of the most 
advantageous position for the points of contrary flexure was a 
subject of elaborate investigation, as it was known to have a vital 
influence on the economy of the design. Having reference to all 
the conditions of the problem, it proved to be most advantageous 
to fix the points at a distance of 675ft. from the piers, so that in 
effect the 1700ft. girder may be considered as made up of two 
cantilevers each 675ft. in length, and a central girder 350ft. in 
span. Similarly, on investigation, the most generally advan- 
tageous depth proved to be about 50ft. at the centre, and 350ft. at 
the piers ; and, this being settled, the next thing to be determined 
was the most advantageous width for the superstructure, and 
investigation showed the economical width of superstructure to be 
about 32ft. at the centre and 132ft. at the piers. 

It was open to consideration whether the wind stresses should 
be resisted by bracing together both the top and bottom members 
of the girder, or the bottom members alone. The author, how- 
ever, never had any doubt that, as the stresses must sooner or 
later be brought down to the masonry piers, they had better be 
brought down at once by the shortest route along the bottom 
members only. The top members are, therefore, spaced at the 
distance of from 33ft. to 27ft. apart, centre to centre, and are 
unconnected by wind bracing. Each of the main vertical and 
diagonal struts consists of a pair of tubes spread out at the base 
like a bridge pier, and the wind stresses on the bracing between 
the tubes are much reduced thereby. In like manner are the wind 
stresses on the bracing of the bottom member reduced by the 
spreading out of the legs of the cantilevers, and the general stresses 
on the web members by the tapering depth from the piers towards 
the ends of the cantilevers. 

Having thus blocked out the general outline of the girder so that 
the shearing stresses from the diagonal action of the wind and load 
should be largely taken up direct by the main members, the next 
point was to determine the number of bays and the angle of the 
web bracing. Whatever the angle of the bracing, it was quite 
clear that, in a girder of 1700ft. span, exceptionally long struts 
would have to be provided, and it was a matter of much import- 
ance, therefore, that the struts and compression members generally 
should be of the most economical and efficient form. The advan- 
tages offered by a circular form of cross section were self-evident. 
A flexible sheet of drawing paper, simply rolled upon itself, became 
transformed into a stiff column, as everyone accustomed to handle 
plans and drawings well knew. Similarly, a thin sheet of iron or 
steel, bent into a tubular form, without further stiffening, offered 
as high a resistance per square inch to compression as the most 
heavily braced rectangular strut. The author recently tested a 
piece of ordinary stove pipe, 4in. in diameter and 2ft. long, made of 
sheet iron only about a fortieth of an inch in thickness, and found 
it stood, without buckling, a compressive stress of 15°9 tons per 
square inch, whereas one of the Britannia Bridge rectangular cells, 
1g8in. square and 8ft. long, made of plates and angles 4in. thick, 
crippled under a stress of 13°6 tons, or, say, 15 per cent. less stress 
than that sustained by the piece of stove pipe. If flat plates as 
much as }in. in thickness behaved so badly in a rectangular cell 
only 18in. square, it is hardly necessary to speculate as to what 
would be the case in tubes 12ft. square, which would be the size 
required for the Forth girders. With rectangular struts formed of 
four corner pieces and lattice sides, the required strength of the 
lattice work has been found by experiment to be considerably 
greater than theory would indicate, and the form, therefore, is a 
very disadvantageous one as compared with a circular cross sec- 
tion where every particle of metal performs useful work. In a 
long-span bridge it is essential to reduce the secondary bracing 
to a minimum, because the weight of metal itself constitutes the 
chief load. For that and for many other reasons, including the 
com tively small resistance offered by a curved surface to the 
wind, the author, after carrying out not a few experiments him- 
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self, and passing in review the numerous experiments made by 
others during the past thirty years, was satisfied that a circular 
form of cross section was the proper one in the case of the 
Forth Bridge. All the main compressive members, therefore, 
will be tubes varying in diameter from 5ft. to 12ft., and only 
the wind bracing, subject to alternate compressive and tensile 
stresses, will consist of rectangular latticed members. 

Between the two main girders, as described above, the double 
line of railway will be carried on an internal viaduct supported 
| trestles and cross girders. The permanent way will consist 
of heavy bridge rails on longitudinal sleepers bedded in four 
steel troughs, the outer pair of which serve also as the top 
members of the girders of the internal viaduct and the inner 
pair being simply rail bearers. The width of trough is such 
that, in the event of derailment, the wheels will drop into the 
troughs, and run along the timber sleepers clear of obstruction. 
A buckle plate floor and parapet or wind screen will be provided 
of ample strength to ensure the safety of the trains. No guard 
rails will be introduced, as the engineers and the Board of Trade 
are = accord in considering them a source of danger during high 
winds, 

It is hardly necessary to state that the whole of the superstruc- 
ture will be of steel. For the tension members the steel used is to 
have an ultimate tensile strength of not less than 30 tons nor more 
than 33 tons per square inch, with an elongation of 20 per cent. in 
a length of Sin. For the compression members the strength is to 
be from 34 to 37 tons, and the elongation 17 per cent. In making 
the tubes and other members, all plates and bars which can be 
bent cold are to be so treated, and, where heating is essential, no 
work is to be done upon the material after it has fallen to a blue 
heat. The wary pressure of hydraulic presses is to be substituted 
for hammering wherever practicable, and annealing will be required 
if the steel has been distressed in any way. No punching or shear- 
ing will be allowed, and all plates will be planed at the edges and 
butts, and all holes drilled through the whole thickness of .plates 
and angles after being put together. Previous to the preparation 
of the designs and estimates, many consultations were held with 
the Board of Trade officers with reference to the maximum wind 
pressure to be provided against, and the admissible stress upon the 
metal, Existing rules limit the stress to 64 tons per square inch, 
and it was desired to get this limit extended to 74 tons. This was 
assented to by the Board, as the 6} tons working stress was based 
upon the assumption of the steel having a minimum ultimate 
tensile strength of 26 tons per square inch, whereas the Forth 
Bridge steel was to have a strength of at least 30 tons. As regards 
wind pressure, the present Board of Trade provision of 56 lb, per 
square foot has been adbered to, and that pressure has been 
assumed to take effect upon a surface equivalent to double the 
plane surface of the bridge, a deduction of 50 per cent. being made 
in the instance of the cylindrical surfaces. Under the combined 
action of the wind pressure, estimated as above, and a rolling load 
of two tons per foot run, or 3400 tons on each span, the maximum 
stress would in no case exceed 74 tons per square inch, whilst upon 
the members of the wind bracing, subject to alternate compressive 
and tensile stresses, it would not be greater than 5 tons per square 
inch. In ordinary working—that is to say, with heavy coal trains 
and light winds—the maximum stresses would be about 6 tons in 
tension and 5 tons in compression, which were about the same as 
the Saltash Bridge of 460ft. span would be subject to under the 
same circumstances, and that bridge is of iron. Even assuming 
that such a hurricane as 56 lb. per square foot could ever take 
effect over so large a surface as that offered by the 1700ft. girders, 
it was quite clear that no train could be on the bridge at the time, 
for a pressure of 30 lb. to 40 lb. would certainly stop the progress 
of any train. Without the rolling load the maximum stresses 
during the hurricane would, however, be only about 4} tons in 
tension and 6 tons in compression. Indeed, if the Forth Bridge 
were made of iron instead of steel, it would be a relatively stronger 
structure than either the Britannia or Saltash Bridge, so that the 
50 per cent. extra strength due to the adoption of the steel may be 
regarded as an addition to the factor of safety, and not as a neces- 
sity of the unprecedented length of span. 


Continental and American engineers at the present time almost 
universally take note of the vast difference in the destructive effect 
of a live load and a dead load; but the Board of Trade entirely 
ignore this fact, and adopt the same limiting stress in a main 
girder, where the greater portion of the load may be dead, as in a 
cross girder, where it is practically all live, and where vibration is 
set up by every passing wheel. It is generally admitted—and the 
practice and experience of mechanical engineers confirm the con- 
clusion—that metal of any c'ass may be subject to a working stress 
twice as great under a dead as under a purely live load. Some 
engineers make a compromise, and take the ratio at one and a-half 
times. If this be done, and a factor of safety of three be adopted 
in the instance of a purely dead load, the admissible working 
stresses for iron having an ultimate strength of 20 tons per square 
inch would be 6% tons for a dead load, 54 tons for a half dead and 
half live, 5 tons for quarter dead and three-quarters live—which 
is about the proportion obtaining in railway girders of 100ft. span 
—44 tons for all live load, and 24 tons for members subject to 
alternate tension and compression of equal intensity. With steel 
having a strength of 30 tons, the corresponding stresses would be 
50 per cent. greater—that is to say, they would range from 6% tons 
for an all live load to 10 tons for an all dead load. If the stresses 
be limited as above, the results of experiment and of actual prac- 
tice show that a structure may be subject to an indefinite number 
of repetitions of the stress without injury. But, in the case of 
hurricanes, the repetitions will necessarily be few and far between. 
and higher stresses are therefore admissible in the members of win 
bracing than in the pistun rod of a steam engine, though both are 
subject to alternate tensile and compressive stresses. When it is 
remembered that the dead weight between the piers of the 1700ft. 
span is upwards of 10,000 tons, whilst the live load due to a couple 
of heavy coal trains would be less than one-tenth of that amount, 
the relative lowness of the 74 tons per square inch maximum 
stress in the Forth Bridge girders, under the combined action of 
an impossible load and an improbable hurricane, will be conceded 
by all. So far as the author is aware—although it has been 
established beyond all dispute that repeated application of a tensile 
stress amounting to two-thirds of the ultimate strength of the 
material would in time cause fracture—it has never been proved 
that the same conclusion applies to metal in compression. 
In fact, some of the author’s experiments lead him to think 
that a contrary result might obtain. For example, one of 
the consequences of heavy varying stresses and_ vibrations 
is that the quality of the metal deteriorates, both iron and 
steel becoming more crystalline and less ductile. These conditions 
are rather favourable than otherwise to the resistance of a com- 

ression member. Thus the author tested some columns, 
diameters in length, of high-class ductile steel, and of inferior 
crystalline steel, both having, however, the same tensile oa 
The inferior steel bore 40 per cent. more load than the high-class 
steel, and it appears not —— that, if the quality of the 
latter had been deteriorated by vibration and heavy stresses, the 
ultimate resistance would have been increased as regards com- 
pressive stresses almost as much as it would be diminished in 
respect of tensile stresses. Similarly, in columns of the same pro- 
rtion, the commonest class of pig iron would beat the finest 
of wrought iron. 

Long struts were avoided at any expense by some engineers, but, 
the author thought, without good reason. e tubular struts in 
the Forth Bridge, if made of iron, would resist as high a com- 
pressive stress per square inch as the top flange of any existing 
girder, and the same remark would apply to steel. An qe | 
series of experiments was recently made in America with full-si 
wrought iron hollow columns, from 8in, to 12in. in diameter, and 
up to 28ft. in length. The influence of the length of the column 
on its resistance was singularly small. For instance, the 8in. 
column, when 15 diameters in length, failed with a stress of 
16°2 tons per square inch; and when as much as 42 diameters 
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length, with 15°6 tons, Now the model of the Britannia Bridge, 
75ft. in span, failed with 14°8 tons per square inch compression ; 
Brunel’s G6ft. girder, having a 3ft. wide cellular top member, failed 
with 12°6 tons; and some girders tested by the author with 15 tons 
per square inch as an average on the top flange. Taking the mean 
results of a large number of experiments, the influence of length 
between the practical limits of 15 to 25 diameters would be just 
appreciable ; but, if only a few experiments were compared, the 
deduction might be drawn that lengthening a column, or rounding 
its ends, increased rather than reduced its strength. Thus one 
steel tube, 20 diameters in length, tested by the author, bore 
22 tons per square inch, whilst a similar tube of half the length 
bore only 19°2 tons. Again. a round-ended column, 20 diameters 
in length, bore 19°3 tons per square inch, whilst a flat-ended one 
failed with 18 tons. No doubt greater regularity would obtain 
with full-sized than with model tubes, but still the practical fact 
remained that, within the limits occurring in the Forth Bridge, the 
compressive resistance of the tubular struts would be as high as 
that of the top flange of any plate or box girder that could be 
built, and that whatever stress was admissible in the girder would 
be admissible in the struts. This was a reassuring result to arrive 
at, because the practical experience had been chiefly with girders 
and not with tubular struts. 7 

The author’s experiments conclusively prove that steel is far 
superior to iron as a material for struts. The peculiarities of steel 
are tolerably well understood now, and amongst other precautions 
it is especially desirable to so design the joints in tension that no 
tearing action shall be set up along a line of rivet holes. As 
regards cost of manufacture, the difference is comparatively small 
between a circular and a rectangular member, The main tubes 
will be made up circumferentially of ten bent plates, lap-jointed 
and double rivetted through the flanges of ten rolled beams, which 
will run longitudinally through the whole length of the tube. 
Stiffening rings will also be introduced at suitable intervals. The 
junctions of the tubular struts with the tubular bottom members 
offered some little difficulty at first in designing, but, this being 
surmounted, the manufacture of the junction leng*hs becomes, as 
it were, a piece of shipbuilder’s work. Before dismissing the ques- 
tion of steel in compression, the author would wish to mention the 
results of some experiments made by him on steel which had been 
previously subjected to end pressure in a tube, so that flexure 
could not occur. The rods were lin. diameter by 30in. long. 
With the mildest steel the resistance to flexure was 14°5 tons per 
square inch in the uncompressed rods, and 22 tons, or say 30 per 
cent, more, in the rods which had previously been subjected to an 
end pressure of 36 tons per square inch. With somewhat harder 
steel the corresponding figures were 16 tons in the uncompressed, 
and from 26 to 29 tons in the previously compressed bars—a gain 
of from 60 to 80 per cent. The bars, when tested in tension, 
showed no loss in strength or elongation from the previous com- 
pression. As 30-ton steel, after the end pressure had been applied, 

re as much load without flexure as 54-ton steel which had not 
been so treated, it is clear that the adoption of mild steel in rail- 
way bridges would be much accelerated if some simple practical 
method could be devised for bringing about the molecular change 
effected in the above instances by an end pressure. 

Changes of temperature as well as gales of wind will affect the 
stresses upon the steel, but to a comparatively insignificant extent. 
Only experience could decide whether it would be safe to carry an 
ornamental ashlar-faced building on a girder 150ft. in length with- 
out running the risk of inducing cracks in the masonry; but the 
author, having tried it, can say that the effects of temperature in 
such a case may be safely ignored. Similarly he had used, without 
inconvenience, girders 630ft. in length in the floor of a building, 
and purlins of equal length in the roof of a station. Each case 
must, however, be dealt with on its own merits. Arched station 
roofs, such as the St. Pancras roof of 240ft. span and 700ft. 
length, seem to require no provision for expansion in either direc- 
tion. Again, the Victoria Bridge at Pimlico has longitudinal 
girders %13ft. in length, and cross girders 100ft. in length, 
with no provision for expansion in either direction. On the 
other hand, in the Southwark Bridge, grooves had to be 
cut in the masonry to admit of the free expansion of the cast 
iron spandrils, which had been fractured by expansion in seve- 
ral instances, though the arch was only 240ft. in span, and the 
spandrils were not continuous across the piers. 12 deg. increase 
of temperature is the equivalent as regards elongation of 1 ton 
per square inch stress. Since by no practical means could stresses from 
expansion and contraction be wholly eliminated from the Forth 
Bridge, it became a matter for careful consideration what provision 
for expansion would be requisite or expedient, and what could be 
dispensed with. There could be no doubt, of course, that longi- 
tudinal expansion in the 1700ft. span should be provided for by 
placing one end of the 350ft. girder on rollers where it was sup- 
ported by the cantilever. The direct stresses would thus be elimi- 
nated, but there remained those due to the unequal heating of the 
different members, as in every other bridge. These stresses were 
not included in the estimated maximum tension and compression 
per square inch given in a previous part of this paper, but were 
assumed, as wen to be covered by the factor of safety. A more 
difficult question arose with reference to the portions of the girders 
between the piers. Thus the Inchgarvie pier consists of four 
cylindrical masses of masonry, spaced 270ft. apart longitudinally 
and 120ft. apart transversely, centre to centre. The point to be 
decided was whether the great girders should be bolted to each 
mass of masonry, or be fixed at one end only of the above 270ft., 
and be placed on rollers at the other end. This would be done, as 
a matter of course, with an ordinary 270ft. span girder bridge, but 
the conditions here were very different. In the first place, 
the pressure was enormous, and a bed-plate 35ft. by 18ft. was 
not a convenient one to provide with rollers. The most im- 
portant point, however, was that sudden and unequally dis- 
tributed gusts of wind caused stresses which rendered it 
extremely desirable to dispense with rollers if possible. On con- 
sidering the question in detail it proved to be quite possible to do 
so. The range of temperature in this climate is not really great 
on well protected surfaces, as the practical uniformity of tempera- 
ture a few inches below the pce testifies. Taking the average 
of twenty years’ observations at Greenwich, the mean shade tem- 
perature of the different months ranged from 38°94 deg. in 
January to 62°54 deg. in July. As the average for the whole 
twenty years was 49°69 deg., the range was thus merely 11 deg. 
below and 13 deg. above the mean temperature. Since 12 deg. 
corresponds to a ton per square inch stress, ironwork bedded at a 
mean temperature in a mass of masonry might well be subject to 
no greater stress from variation of temperature than plus and 
minus 1 ton Ly square inch, which is far less than would obtain 
in a so-styled free to expand structure exposed to the rays of 
the sun. In January the temperature fell to 12°7 deg., whilst in 
July it rose to 97°1 deg., a range of no less than 84°4 deg. in the 
shade. The lowest mean daily temperature was 19°4 deg. in Janu- 
ary, and the highest 78°6 deg. in July—a range of 59°2deg. The 
maximum daily range was 37 deg., and monthly range 53 deg., both 
in July. In the sun the a rose as high as 150 deg., 
and the extreme range for the year would be no less than 
137 deg. The average yearly range being less than 24 deg., 
a clear explanation is thus afforded of the fact so well proved 
by _ experience, that provision for expansion is essential in point 
rods, signal wires, and similarly exposed and light pieces of 
ironwork, whilst it may safely be ignored in the case of girders 
enclosed in buildings or bedded in jack-arches, Having reference 
to the considerations thus briefly set forth, and to the behaviour of 
existing structures of all classes in this climate, it proved, on inves- 
tigation, to be quite unnecessary, as far as temperature was 
concerned, to provide rollers at Inchgarvie pier. .The steel tubes 
between the four cylindrical masses of masonry will be covered, 
like marine boilers, with 2in. of ‘‘ fossil meal,” or some other 
suitable non-conducting material, and an exterior iron envelope. 
Inside the tubes will be lined with about 2ft. in thickness of 
cement concrete, to serve as an equaliser of temperature, and these 


precautions being taken, the results of calculation show that the 
stresses from changes of temperature will be of no moment either 
to the superstructure or to the masonry. There still remained the 
question whether, for other reasons than temperature, rollers 
might not be necessary at Inchgarvie. Since the 270ft. long tubes 
would be erected upon scaffolding, there would be no stress upon 
the metal at first, but as the erection of the cantilevers by over- 
hanging proceeded, there would be the gradually increasing thrust 
from the bottom member, and it appeared difficult to say whether 
this thrust would come upon the tubes or upon the piers as abut- 
ments unless rollers were introduced, A compressive stress of 5 tons 
per square inch would shorten the tube 14in., and as the stout 
masonry piers would tilt very little, this movement could not occur, 
and the tubes would not take up their share of the work unless 
some sliding were provided for. After a careful consideration of 
all the conditions of the problem, including changes of temperature, 
the author came to the conclusion that a certain amount of initial 
stress on the tubes between the masonry piers was desirable ; and 
although it might at first appear to be difficult to do this with a 
tube 12ft. in diameter by 2in. in thickness, the difficulty vanished, 
as usual, upon being grappled with. He proposed simply to make 
the upper and lower bed plates, which were intended to slide on 
each other during the erection of the bridge, with serrated sur- 
faces sloping at an angle of lin6. As the co-efficient of the 
well greased and planed steel surfaces would not exceed one- 
twentieth of the load, the shortening of the tube under the com- 
gressive stress due to the erection of the cantilevers would proceed 
freely, whilst the desired initial stress would be put on partly by 
the weight of the structure and the tightening of the holding-down 
bolts taking effect on the 1 in 6 incline, and tly by the test 
load of the bridge. A movement of 14in. would be provided for 
temporarily, and the two bed plates would finally be gripped 
together, and made fast to the piers by forty holding-down bolts 
of 3in. diameter. When complete, the stresses on the meial 
would never exceed the limit of 74 tons under the joint influence 
of live load, wind, and temperature, and the pressure upon the 
masonry piers and foundations would be well within the working 
limits. It is unnecessary to refer in detail to the mode of erection, 
as it is obvious that the work will be commenced at each pier, and 
be proceeded with by adding successive portions to the ends of the 
cantilevers until the same are complete. The central girders will 
also probably be erected on the overhanging system, temporary 
connections being formed between the ends of the cantilevers and 
the central girders. Theclosing lengths or key pieces at the centre 
of each 1700ft. span will be put in on a cloudy day, when there is 
little variation in temperature, and the details will be so arranged 
that the key piece can be completed and the temporary connections 
cut away in a few hours, so as to avoid any temporary inconveni- 
ence from expansion and contraction. No special difficulty will 
arise with respect to the foundations, though the works will be, of 
course, on an unusually large scale. The island of Inchgarvie is 
of trap rock, and the central pier at that spot will consist of four 
cylindrical masses of concrete and rubble work faced with granite, 
and having a diameter of 45ft. at the top and 70ft. at the bottom. 
The height above high water will be 18ft., and the depth below 
the same will vary from 24ft. to 70ft. After the sloping face of the 
rock foundation has been cut into steps, wrought iron caissons will 
be floated out, lowered into place, and filled with concrete lowered 
through the water in hopper-bottomed skips. Queensferry Pier 
will be founded on boulder clay. Open-topped cylindrical caissons, 
70ft. diameter, with an external and internal skin 7ft. 6in. ap. -t, 
will be floated out and lowered into place. The space between 
the skins will be filled with concrete, to give strength and weight; 
to overcome frictional resistance in sinking. Grab excavators will 
be carried on a turntable top to the caissons to remove the earch 
from the interior, and pneumatic apparatus will be supplied to 
enable men to clear boulders from the cutting edge of the caissons. 
From a depth of 6ft. below low water upwards the masonry will 
be built in the dry, inside a movable caisson connected by an india- 
rubber joint with the permanent caisson below it. The piers will 
be carried down at least 10ft. into the boulder clay, which will yive 
depths ranging from 68ft. to 88ft. below high water, and 18ft. less 
at low water in the respective cylinders. In round numbers, the 
weight of one of the cylindrical piers at Queensferry may be taken 
at 16,000 tons, and the combined vertical pressure on the top of the 
pier from the dead weight of superstructure, rolling load, and wind 
pressure at 8000 tons ; so the load on the clay would average about 
6 tons per square foot over the area of the foundation. This is an 
insignificant amount on such hard clay as that at the Forth, and the 
margin is ample, therefore, to allow of the unequal distribution of 
the pressure due to the action of partial blasts of wind and of 
a certain amount of expansion in the tubes connecting the piers. 
The total length of the great continuous girder is 5330ft., or, say, 
a hg and of the viaduct approaches 2754ft., or rather over half 
a mile. 

About 42,000 tons of steel will be used in the superstructure of 
the main spans, and 3000 tons of wrought iron in that of the via- 
duct approach. The total quantity of masonry in the piers and 
foundations will be about 125,000 cubic yards, and the estimated 
cost of the entire work, upon the basis of the prices at which the 
original suspension bridge was contracted for, is about £1,500,000. 
Owing to the varying price of steel, and to the magnitude and 
novelty of the undertaking, this estimate must be taken as 
approximate only, as a contract has not yet been concluded for the 
works. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


ROAD LOCOMOTIVE LEGISLATION. 


S1r,—I have just read with much interest your article on “‘ Road 
Locomotive Legislation.” The result arrived at is so startling that 
it is well worthy of further consideration. According to the 
figures you adduce, the net saving to the country by the use of 
4000 traction engines is £18,904 10s. per diem, or allowing 300 
working days in the twelve months, £5,671,650 per annum. If 
this enormous dividend is earned upon a capital of £2,000,000, it 
must be a very short-sighted policy that would impose any restric- 
tions on the use of road locomotives. 

In order to arrive at this result, you assume that each traction 
engine does on an average the work of twenty horses. If worked 
to their full capacity this would perhaps be correct, but they 
frequently go about with loads that could be taken by four or five 
horses. Speaking of my own experience in this county, in one 
part of which traction engines are extensively used for drawing 
coal, I do not think that on the average one engine does the work 
of five horses. If this be generally so, the enormous saving before 
mentioned dwindles down to a comparatively trifling amount. 

Let us now take another view of the matter, basing the cost of 
carriage on the figures adopted by you. An engine starts with a 
truck containing, say, ten tons of coal, to deliver it at a place ten 
or eleven miles distant, which with stoppages for water, repairs, 
&c., and the return journey will occupy the whole day. The work- 
ing expenses will be :— 


£8. 4. 
Interest, maintenance of value and repairs, 20 per cent. 
on £500, 300 working days per annum is equivalent 
Cost of drawing same by horse power :— 
Wages of four men at 3s... .. .. “a 12 0 
showing a saving by steam haulage of £1 0s. 4d. If this coal is 


sold at 1s, per ton less than when drawn by horse power, the public 
benefit to the extent of 10s., and the remainder, 10s. 4d. is netted 
by the engine owner. 

Now comes the question whether the public do benefit to the 
above extent. In this district the roads used by the engines having 
become disturnpiked are repaired by the parishes, half the cost of 
which, under certain conditions, is refunded by the county. If 
the owner of the traction engine resides in another county, it is 
clear that he does not contribute one single penny towards the 
damage done to the roads. ‘To deliver this coal the engine and 
truck pass over twenty-two miles of road. Knowing what it costs 
to maintain these roads, the damage done each journey greatly 
exceeds the benefit derived by the public, and in certain states of 
the weather exceeds also the profit made by the engine owner. 
The latter, therefore, and the people who buy the coal, derive 
their benefit at the expense of the ratepayers. You may say, But 
the roads would be damaged if the coal were drawn by horse- 
power; and you produce figures to show that the pressure on the 
roads per inch of tire is less with traction engines and trucks than 
with carts and wagons. But in a case of this sort a little practice 
is worth a great deal of theory. It is well known that these roads 
were in a good condition before the use of traction engines, and 
maintained at a comparatively low rate, whereas after a twelve- 
month’s use by engines they are in a deplorable condition, and cut 
4 pieces, although a much larger sum has been expended upon 
them. 

I quite agree with you that every appliance which tends to reduce 
the cost of transit must be of great benefit, and should be en- 
couraged ; but the comparison you draw between railways and 
traction engines is scarcely a fair one. The owners of the latter 
do not maintain the roads they use, and it isas though the tenants 
of the land through which railways pass were compelled to main- 
tain the permanent way. If traction engines, after making good 
all the damage that they cause, can be worked at a profit, I for 
one should be glad to see them more extensively used ; but if— 
although a source of profit to the owner—they are worked at a loss, 
as inone part of this country I believe they are, it must be false 
economy to encourage their use. 

With reference to the outcry which has been raised against them 
on account of a few accidents—which are much to be deplored— 
that have resulted from their use, the fault is not entirely on the 
side of the traction engines. There are many places in the country 
to pass which is attended with much more danger than meet- 
ing an engine on the road—such as level crossings, under an 
iron bridge, or alongside an embankment over which a railway 
train is rushing at sixty miles an hour. If the power which the 
driver of a vehicle has to stop a traction engine while passing it, 
and a little care are exercised, the danger is reduced to a minimum. 
Drivers of traction engines are hedged round with restrictions 
imposed upon them by Act of Parliament. They are so carefully 
looked after and punished for the slightest infringement of the 
Act, that it is no wonder they do not return the ‘‘soft answer” you 
— to the strong language which is frequently addressed 
to them. 

In making these remarks I am only alluding to the experience 
gained in this county. It is possible that elsewhere the conditions 
may be more favourable to the use of traction engines; but it only 
shows that our legislators must be careful to look at all sides of 
the question, in order that any measure framed for the public 
benefit does not press unfairly on a particular class. 

J. Somes Story, M. Inst. C.E., 
County Surveyor for Derbyshire. 

Market-place, Derby, August 28th. 


SEWAGE AND AIR. 


Sir,—In reply to ‘‘ A. F.,” Iam not able from personal observa- 
tion to give the information he desires as to the condition of 
latrines resorted to by large numbers when the urine is auto- 
matically separated from the fceces, but I have lately seen copies 
of some testimonials from the authorities of the town of Batley, in 
Yorkshire, where the system is rather extensively carried out, 
though without the use of earth or ashes, or anything else to cover 
the fcecal matter, and these all bear high testimony to the value of 
the results obtained. The Sanitary Inspector writes that they 
have put in about 100 of the dividable closets, principally in 
factorics where the urine is required for fulling purposes, and that 
all who have adopted them speak highly of their advantages. 
Three millowners who had tried the apphances with part only of 
their closets, had since had them all fitted up with the system, ‘‘ and 
they are giving great satisfaction.” ‘‘ We have about twenty put 
into cottage property. The urine is conveyed direct into the 
drains and the solids are collected once a month. One pail will 
serve for six weeks if used by twenty persons daily.” ‘‘ By its 
use decomposition and fermentation is prevented, and the smell 
reduced to a minimum.” The Mayor of the same town says— 
Dec., 1880 : ‘‘ During the last six months we have had 100 placed 
in various parts of the borough, and they are all giving satisfac- 
tion. Millowners and manufacturers are finding out that their 
adoption is not only a sanitary but a pecuniary benefit ; 
while our Sanitary Inspector finds his labours eased and 
his men less worked wherever they have been put in.” 
Since the date of these letters I believe many more closets 
have been altered to the new. system with good results, and in this 
method it must be remembered the fceces and urine are simply 
separated and the latter run off to the drains or used for fulling 
purposes, the solid matters being left entirely uncovered. I am 
not advocating this method, however, but simply showing what 
may be done evenon a large scale, with a proper system of ventila- 
tion, by merely separating the solids from the fluids; and as I 
maintain, in spite of ‘‘ A. F.’s” suggestion, so preventing the latter 
acting as ferments to the former. 

In reply to the last paragraph of “‘A. F.’s” letter, the supply of the 
deodorising material—ashes—as proposed by Dr. Lloyd, is ready to 
hand in every house and has to be removed in some way. The 
quantity required is not large, and the usual domestic fires will in 
most cases provide an abundant supply, but when this is not the 
case a very small amount of quicklime will make up for any 
deficiency. G. SEPTIMUS HUGHES. 

Manchester, August 29th. 


Srr,—Observing in your valuable paper observations on the 
utilisation of sewage—a subject I think you wisely encourage—I 
beg to call your attention to the fact, that long before the ‘‘ Moule 
Earth Closet ” came into use, I had erected a machine in my print- 
ing office for the purpose of securing the valuable manure. I do 
not pretend to any engineering knowledge, but I was anxious to 
utilise what nature intended to give back to mother earth, requisite 
for the growth of vegetation. I, for the sake of carrying the 
deposit to the land, separated the liquid from the solid. The 
former I secured in a cask, and the latter, by means of 
sifted burnt clay, converted into a substance as hard as rock, and 
without any odour. I had it placed in a sack outside my printing 
office, in the most prominent part of the city of London, and in the 
height of summer there was no effluvia arising from such exposure. 
Now, Mr. Editor, I think you must agree with me that it would be 
desirable to prevent the pollution of rivers. Earth to earth. In 
fact, if I had the power, I would make it a criminal offence to 
pollute the streams, but at the same time provide the means of 
preventing the pollution. 

I think there is another way of disposing of the sewage, viz., 
running it down in pipes by the side of the different railway banks, 
to places far from habitation ; and however barren the land might 
be, it would become very productive. My own experience has 


proved the great value of the manure as a fertiliser, but it requires 
experience and proper management to save expense and to produce 
profitable results. 

Penge, Surrey, August 30th. 


[For continuation of letters see page 157.] 
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to’ 


Ovr contemporary, the Mechanical Engineer, New York, gives 
iia recent impression an interesting account of the alteration of a 
single-cylinder marine engine into a compound engine. The par- 
ticulars are as follows :—‘*The steamer Boscobel, the property of 
the Peshtigo Company, employed in towing lumber barges between 
Peshtigo and Chicago, is of the following dimensions :—Length on 
water-line, 150ft.; length over all, 161ft.; beam moulded, 27ft. 6in.; 
depth moulded, 6ft. 12in.; mean light draught, 10ft.; light dis- 


laeement, 600 tons. Capacity for 200 tons of coal. She formerly | } ; 
Pad | portions of valves and ports, and also directed the changes to be 


a 32in. by 32in. high-pressure engine supplied with steam b 
two return tubular boilers, 7ft. 6in. diameter, 17ft. long, eac 
boiler containing four main flues 14in. diameter, and ninety 3}in. 
return tubes, and two boilers weighing 32 tons. Having to pass 


8.58 BOSCOBEL 


high-pressure valve has a cut-off valve on its back worked by an 
excentric on the after end of the engine, operating a rocking shaft 
on the forward end, on which an arm is forged to operate the cut- 
off valve by means of a radius rod in the usual way. The cylinders 
and pipes are lagged, first with asbestos paper, then with hair felt, 
and lastly with black walnut staves. 

“The design for rebuilding this engine was made by Harry W. 
Granger, late constructing engineer of the Dry Dock Engine Works, 
assisted by Mr. Stowell. Mr. Frank E. Kirby advised as to pro- 


| 
| 


made in new location of engine, boilers, &c. &c., to secure the best 


| results in draught of water. The result has proved the correctness of 


through the Sturgeon Bay Canal, it was found that with her full | 


complement of coal she drew too much water, and it was decided, 
after the close of navigation last year, to change the engine to a 
combined engine with a high-pressure cylinder 22in. by 32in. and a 
low-pressure cylinder 40in. by 32in. The economy of this engine 
has enabled the owners to dispense with about one-half of the fuel, 
thus diminishing the draught of water. The vessel tows two 
barges carrying 1,000,000ft. of lumber at nine miles an hour. 
Steam 100 lb. and 90 revolutions per minute. The screw is 10ft. 
diameter, 11ft. 6in. pitch. The bed-plate and frame were made 
for the original engine. The frame has considerable batter in a 
fore-and-aft direction ; so great was it that we found it necessary 


setting the excentric rods. It is not usual in the States to adopt 
this method, as the frames are generally nearly or quite vertical in 
a fore-and-aft direction. 
variety ; the foot valve is in lower end of the air pump 
The aic pump is 24in. diameter by llin. stroke. 


his calculations, the mean draught coming within lin. of his figures. 

“‘The greater part of the new work, consisting of cylinders, 
valves and gear, condenser, air pump, &c. &c., were built by Mr. 
Samuel F. Hodge, of Detroit, and shipped to Chicago, where 
they were erected by local mechanics, superintended by a machinist 
from Mr. Hodge’s shop.” 

Our engravings show the arrangement very clearly. The entire 
alteration consisted in the substitution of the two new cylinders 
and the frames, as are shown, said crank shaft, &c., remaining as 
before. The original engine had no condenser, 


THE Basic PROcEsS IN THE UNITED StatTEs.—According to the 


1 . e | U.S. Engineering and Mining Journal the Bessemer Steel 
to use a rocking shaft for the valve gear, in order to avoid off- 


Company and Mr. Jacob Reese are at loggerheads about the 
ownership or control of the patents covering the alleged invention 
of the basic process. Mr. Reese, it appears, sold to the Bessemer 


The condenser is of the ordinary jet | Steel Company, Limited, not alone his letters patent already 
) barrel. | obtained, but also future inventions, for the sum of 5000 dols. and 
e high and | a royalty of 5c. per ton, a maximum limit of 10,000 dols. a year 


low-pressure slide valves are keyed to one stem ; the lower valve being placed on the latter. Later, he assigned the claim for an 
has jin. less lap than the high-pressure steam valve, thus giving annunity to Mr. Andrew Carnegie for an annunity of 5000dols. 


the low-pressure piston jin, more steam lead than the upper. The | Subsequently Mr. Reese mad 


e an agreement with the Harrison 


Port, 


Wire Company, of St. Louis, Mo., licensing them to use various 
patents taken out by him for making steel, which he had 
previously tendered, under the agreement, to the Bessemer Steel 
Company, and which had been accepted by them. When Mr. 
Reese demanded a second instalment of bis annuity, he was 
informed that it would not be paid until he assigned all his 
letters patent affecting the contract with the Harrison Wire 
Company to the Bessemer Steel Company. Mr. Reese then 
announced his intention to rescind existing agreements, and the 
Bessemer people have asked a court in Pittsburg to grant an 
injunction against him and the Harrison Wire Company. 

PENZANCE SCIENTIFIC AND INDUSTRIAL EXHIBITION. — This 
exhibition will be held in the Public Buildings, Penzance, under 
the patronage of the Science and Art Department, South Kensing- 
ton, and the Royal Geological Society of Cornwall. The exhibi- 
tion is projected for the purpose of bringing together a display of 
apparatus and products illustrative of the modes of working and 
results attained in the various ae of science and industry. 
Examples, models, diagrams, or descriptions of obsolete or disu 
machines or processes possessing historic interest, will be eligible 
for exhibition ; but the committee more particularly desire a col- 
lection of the most approved modern appliances in use at the pre- 
sent time. It is lo ony to open the exhibition on Monday, the 
25th September, and to keep it open during one week. Short 
lectures descriptive of some of the exhibits will be given at inter- 
vals. At night the halls will be illuminated by electric light, and 
vocal and instrumental music will be provided. The profits, if 
any, will be devoted to the adv t of P i 
classes. The committee hope that all persons possessing objects 
suitable for exhibition will assist by lending the same. Exhibits 
may be for sale if the owners desire it, the secretaries being autho- 
rised to receive things for that purpose. All communications should 
be addressed to Messrs. Barnett and Taylor, secretaries of the 
Executive Committee, Public Buildings, Penzance. 
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LETTERS TO THE EDITOR. 
[Continued from page 155.) 


THE FORESHORE AT HASTINGS, 


Srr,—Your article on the Hastings foreshore suggests to me that 
some further information on the pn may be of interest. About 
five or six years since there was a great poverty of shingle along 
the western front of the towns of Hastings and St. Leonards. 
With the hope of improving the shore and protecting the sea wall, 
new groynes were erected at this place, which, shortly after begin- 
ning to fill, deprived those groynes to the east of their regular 
supply of beach, the shore here becoming bare as the remaining 
shingle travelled away further eastwards, and damage resulting at 
about the middle of the frontage in consequence. Later these 
empty spaces becoming filled and the poverty more felt towards 
the old town, further damage the fish market, 
which danger still threatens that locality. 

Mr. Bray, in a paper read before a local institution, and contain- 
ing much valuable information on the foreshore question, says, in 
reference to this : ‘‘ It is worthy of remark that the groyne space 
whose turn it is to be next supplied with the ever travelling and 
accumulating shingle from the westward, is always the worst off 
for beach, and a serious and almost total denudation here exists.” 
When it is stated that there are to the west of the fish market about 
thirty groynes, belonging to Hastings and St. Leonards alone, inter- 
vening between that place and the principal source of beach supply, 
and but two, though large ones, about half a mile to the east o that 


founded. The natural protection is, however, slowly advancing to 
the rescue. The stretch of shore now threatened not having before 
been injuriously affected by artificial works, has not received much 
attention ; this, I think, accounts for an apparent injustice to the 
fishing population. 

The two groynes stated as lying to the extreme east are quite 
recent erections ; originally Sir John Coode advised the construc- 
tion at this place of two concrete groynes with a revetment wall 
between, but his advice, unless 1am much mistaken, was sought 
rather to ensure the safety of the large tidal sewage tank here 
situated, than from any serious apprehensions concerning the fore- 
shore. The easternmost groyne planned by him was four years ago 
carried out at a cost of £10,000. It is 460ft. long and 25ft. high— 
above foundations—at the break-back. It is built of concrete, 
faced with a hard local blue stone, and rests on the rock. Not 
liking the expense, the town authorities have endeavoured to supple- 
ment this construction by another of timber instead of masonry 
—the groyne unfairly spoken of by the fishermen in their memorial 
as ‘a paltry wooden” construction. I may mention that there 
appears to an impression amongst many people in the town 
that there is some peculiar virtue in a concrete groyne, apart from 
its dimensions, profile, or durability. I need not in this journal 
combat the fallacy. This groyne is probably the largest in timber 
on the coast, and was designed by Mr. Andrews, borough surveyor. 
Its length is 300ft., having the top level for 88ft. and then sloping 
seawards at an inclination of lin 9. The greatest height is 24ft. 
above the rock upon which it is built, consisting of a very hard 
white sandstone. A nuinber of piles, 10in. by 10in., varying in 
length from 28ft. to 11ft., and s 4ft. from centre to centre, 


point, it will be evident that any fears entertained are not ill 


each having oak cleats spiked on at their ends, are let into the 


rock to depths of from 4ft. to 6ft., the holes being filled in with 
fine concrete. Running parallel with the tops of the piles, and 
starting from the shore end, are three walings on the east side 
10in. by 10in., fastened to each pile by lin. bolts; the upper 
waling runs the whole length of the groyne, but the other two 
are shorter, stopping off as they slope to the ground; upon the 
lower of these rest the ends of twelve raking land-ties, which are 
upon the west side, 20ft. long each. Upon the middle waling rest 
seventeen land-ties from 24ft. to 30ft. in length, and upon the 
upper one twenty-one ties varying from 30ft. to 40ft. long ; these 
are solid oak trees, their large ends resting upon the walings and 
secured by a piece of timber 10in. by 7in. by 10ft. long on the 
east side, let into the tie, and Ilel to the waling, being secured 
by 1}in. bolts to the piles, aa having a large 1hin. bolt passing 
vertically through it, the oak tree and the waling bolting the 
whole up solid. The smaller ends of these ties are anchored by 
two short piles on either side of it, which are let into the rock, 
bolted up, and the holes filled up with concrete. At the top the 
groyne has a waling on its west side 10in. by 6in., bolted to the 
piles with 1}in. bolts, The whole height is planked on the west 
side with 24in. oak. A section taken across the groyne at a land- 
tie would show a right angled triangle, of which the base would 
be the rock surface, the perpendicular side the upright piles, and 
the hypotenuse the land-ties. The work, which has been about two 
months finished, will, I believe, be thoroughly reliable, as both 
materials and work are good. The cost was £2360, the contractor 
being Mr. F. Winser of Hastings, whose son, Mr. Ben. Winser, 
undertook the actual erection, dealing with the difficulty incidental 
to this kind of work with considerable skill. 


I think it will be conceded from the above account that this 
groyne, so long as it is kept in good repair, is likely to prove itself 
trustworthy; as to its usefulness, 1 am informed that already a 
considerable gence d of shingle has collected. The relative 
advantages of concrete and timber for this particular situation 
appear to be pretty evenly balanced, though in concrete the cost 
would be about three times as great, yet the term of life would 
probably be considerably more than three times as long ; so that a 
comparative estimate, taking interest into account, for the length 
of life of a masonry construction would leave the timber groyne 
with but a small advantage on the score of economy. The most 
easterly groyne, however, being in a slightly more exposed position, 
left but little choice in the matter as to material, especially as it is 
to be considered a permanent work for the protection of a costly 
sewage tank. 

I have already remarked that the shingle is advancing towards 
the fishing station, but in view of the fact that there are now 
about two and a-quarter miles of shore defences to the westward, 
and that others are about to be erected beyond the town boundary 
in the same direction, it is imperative that the beach when it 
arrives at this place should be arrested. The new timber groyne 
will render valuable assistance, but it will not probably be suffi- 
cient. Groyning must be continued to meet that nearer the 
middle of the town. Large groynes are by no means economical, 
as, whilst the length of coast they will protect increases only with 
their own length, the cost increases in a much greater ratio, both 
on account of the break-back being carried farther out, which adds 
to the average height, and because of the greater cost of erection 
as the work is carried seawards. Nevertheless, I would suggest that 
not three or four small groynes be built, but one, or at the most two 
large ones, between that just finished and the fish market. The 
reason for limiting the number is obvious, as many groynes cutting 
up the strand would be fatal to the fishery. 


Your article expresses strong disapproval of the custom which 
obtains of carting away the beach in a wholesale manner. When 
it is remembered that the sole office of a groyne is to collect 
shingle, that without this it would be practically useless, it must 
be evident that the beach so collected has cost as much as the 
groyne itself ; this being so, it is difficult to condemn too strong]: 
a practice which without return deprives the town of so pon 4 
valuable yay From a rough estimate, I find that the shingle 
arrested by the large concrete groyne has cost about 5s. per cu 
yard to acquire. It was 2200 cart loads of this, or about as many 
yards, which were mentioned in your article as having been taken 
away in six weeks, W. H. THorpe. 

London, August 23rd. 


PATENT OFFICE DRAWINGS. 


Smm,—Being impressed with the idea, from constant and diligent 

rusal of your esteemed paper, that no one is more ready to set 
SS in rest and do battle in the interest of our profession than 
yourself, where a justifiable grievance can be pointed out, I take 
poe — with your kind permission, to trouble you with these 

‘ew lines. 

I had occasion lately to take out a patent for a machine in 
several countries. A day or two ago I received an English Patent- 
office copy—blue-book—of it. What was my surprise, I might say 
disgust, at turning to the plates or drawings it contained. Firstly, 
I did not recognise my own drawings as reflected in these plates, 
but that was, of course, only momentary. J never saw more 
coarsely executed plates in my life. They may be termed crude, 
nay barbarous attempts, such as I picture to myself Albrecht 
Durer’s first etchings on wood or Gutenberg’s first essays in print- 
ing might have been. But that even is not the worst feature of 
the matter. The letters, and especially the figures, are so indis- 
tinct and blotchy that they are misleading, and sometimes even 
prevent the proper understanding of a complicated, intricate new 
machine or apparatus. If this could not be mended and these said 
drawings or plates were the best attainable with our present know- 
ledge and skill in the photographic art, of course I should never 
have dreamt of taking up your valuable space with these remarks ; 
but that is by no manner of means the fact, as a proof of which 
I send you by the same post, for comparison, the English plates 
above alluded to, the plates from the German Patent-office k, 
and some plates which I got made for myself, to save copying, from 
a private firm, which are beautiful, all copies of the same machine, 
which, no doubt, you will kindly show to any one interested in 
this matter. 

I believe now you will agree with me in saying that ours are a 
disgrace to us as that nation which is generally supposed to be in 
advance of all others as regards mechanical manipulation. The 
plans enclosed show this not to be the case, and that our Patent- 
office Commissioners should be ashamed of letting such abominable 
productions leave their hands. But it becomes doubly unjust 
towards us patentees when it is borne in mind that we pay in 
England £25 and in Germany, for instance, 48s. only for the stamp 
dues, knowing at the same time that our Commissioners have a 
fund of more than a million of pounds as capital—which, by the 
way, has come out of our pockets—which Germany has not, and out 
of which the outside mind at least would suppose it were possible 
to provide and apply the best known apparatus for the work, and 
such as would cause us no more to blush at the backward state the 
Patent-office plant must be in to turn out such wretched produc- 
tions as they really now do. 

In conclusion, I trust you will take up your independent, power- 
ful pen in our general interest and in furtherance of a good object 
and improvement—one very much needed at our Patent-office—on 
the first fitting occasion, and not spare the rod where so well 


deserved, 

Rheinland, August 26th. 

[We agree with our correspondent that the drawings now pub- 
lished by the Patent-office are disgracefully bad. Allusion has 
more than once been made to this fact by judges trying patent 
cases. Unfortunately, it is not easy to see how improvement 
can be effected. The Patent-office authorities appear to be 
entirely indifferent in the matter, and no efforts seem to be 
made to induce the lithographers to turn out better engrav- 
ings; possibly, however, the price Pee by the Government 
is too low to secure good work, The illustrations are, as a rule, 
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nearly useless, save in the case of very simple machines, and thus 
the very object had in view in publishing them is defeated.—Ep. E.] 


SPEED OF CUTTING TOOLS. 

Str,—In THE ENGINEER of August 11th there is an article on 
the visit to Leeds of the Institution of Mechanical Engineers, in 
which are a few remarks about the speeds of cutters, drills, &c.; 
amongst others I notice the following :—‘‘In Leeds, as elsewhere, 
there is, as far as the eye can tell in walking through the works, 
considerable difference in the speeds at which cutters working on 
similar materials are employed, and there is no doubt that atten- 
tion to this subject, so as to secure the highest practicable speeds, 
might be advantageously bestowed.” 

The workmen have so many speeds from which to choose, and so 
many rates of advance or cuts per inch, that unless they give the 
matter some attention, or are closely watched by the foreman, 
they do not always use the best speed for the work they have in 
hand. If one asks a turner how many revolutions a certain picce 
of work should make per minute, and how many cuts per inch the 
tool should advance in order to remove a certain depth of cut in 
the least ng time, and of course produce good work, he will 
probably be unable to tell you. 

Publications are, as you say, “ meagre,” and there is, too, con- 
siderable difference in the information they give. Molesworth 
gives two-thirds of a page to the subject, making the speed for 
wrought iron to cast iron as 27 to 17, and brass nearly twice as fast 
as cast iron. T. Greenwood, in his “‘ Turners’ and Fitters’ Hand- 
book,” says, “‘ Wrought iron is about a quarter quicker than cast 
iron, and brass the same as cast iron or a quarter slower.” Moles- 
worth makes planers 15ft. and shapers 12ft. per minute. Do not 
shapers generally go faster than planers? For drilling, tapping, 
and boring he gives SOft. to 120ft. per minute ; feet is, I suppose, a 
misprint for inches; but are taps run as fast as drills? Another 
book says, ‘‘ Large planing machines on armour plates run as high 
as 24ft. per minute and cut lin. deep and jin. pitch.” If this is so 
many ordinary planers are doing much less than they might do. 
Some say the speed of cut is not much affected by the depth; 
others that if you have a deep cut you must employ a slow speed. 

Are there many shops where a cutting speed of 30ft. per minute 
is maintained on wrought iron? Are not advances of the cutting 
tool of six, four, and three to the inch very exceptional? Are the 
following speeds of tooling surfaces ever realised in practice :— 
Steel, 12 to 16 square feet per hour ; cast iron, 15 to 25 square feet 
per hour ; wrought iron, 20 to 30 square feet per hour? 

Now, it seems to me that if some of our turners, foremen, or 
managers would give particulars of work they have actually done, 
such as cutting speed, number of cuts to the inch, depth of cut, 
sort of tool used, nature of lubricant, where used, class of work, 
heavy or light, material and name of piece operated on, their 
observations could not fail to be of interest to many of your 
subscribers. MACHINIST. 


TRIALS OF HAY-DRYING FANS AT READING. 

Str,—In the continued trials at Reading, it is said, all the 
hand fans are to be left out. This decision will naturally create 
in the public mind a doubt as to the adequacy of hand-power fans 
to do the work. 

Now I think every one will feel that it would be a misfortune of 
almost national dimensions if such a conclusion should be neces- 
sary. The great mass of tenant farmers have holdings of moderate 
size only. They are not generally possessors of steam power, or at 
all events they seldom possess it in a form available for harvest- 
saving purposes. It is therefore worth while to very carefully dis- 
cuss the question before arriving at a decision adverse to hand 
fans, and adverse to all hope of the Neilson system being available 
for the benefit of the many. If you will grant me the favour of 
the necessary space to deal with the details I propose to show 
cause in favour of a more hopeful conclusion. I take, first, the 
table of results obtained by the judges at Reading. These results 
were published in THE ENGINEER of July 28th, and as your repre- 
sentative was privileged to afford some assistance in the work of 
testing, we may, I think, assume the accuracy of the figures. 

What do they show? Leaving out all other details, let us look 
at the capability of the hand fans to raise water in a column, and 
the power required to be exerted to do this. I take, first, all the 
fans working at forty revolutions of their handles. 

Proportionate 
Raised the water Power required 
| column. in te 


|raise lin. of water. 


Bamilett’sfan .. ..| 0°10 2,650 26,500 
Phillips’ ,, .| 0°47 9,770 
Listers ,, .. ..| 0°50 5,740 } 11,480 
Gibbs’ O55 2,741 4,983 
Greening’s,, .. ..| 1°30 10,332 7,947 


The last column I have worked out myself, but any of your readers 
can check the figures by calculation for themselves. 

We find, then, that under these tests Bamlett’s fan certainly 
worked with small power, but only raised the water ,';in., and if 
the effect is compared with the power required, the result is very 
small indeed. Phillips’ hand fan raised the water nearly }in. 
Lister’s just }in. Gibbs’s fan a little over }in.; and my own fan 
1;;in. Taking the work done, my fan stands first and Gibbs’ 
second. Taking the economy of power, Gibbs’ fan stands first and 
mine second, as will bé seen. 

But an unfortunate thing happened at the Reading tests. The 
two fans which thus stood first and second were not tried further. 
Mr. Gibbs, I suppose, was not present, and I was called to London 
to attend the monthly Council meetings of the Agricultural and 
Horticultural Association. 

Your repretentative states as regards Mr. Gibbs’ fan :— ‘‘ The fan 
was removed ; the man in attendance concluding that nothing 
more was to be done, went away, and taking the pulley from the 
fan with him, removed the possibility of the further observations 
which were subsequently decided on.” And as regards my own 
fan, he states :—‘‘ The test of this fan was only made at forty 
revolutions per minute because some part was out of balance.” 
But the other makers being on the ground, and being naturally 
dissatisfied with the results, succeeded in getting their fans tested 
at a higher velocity than forty revolutions of the handles. The 
incidents are thus described by you:—‘“‘ Phillips’ fan: This 
fan was, like Gibbs’, at first tried at forty revolutions of the 
hand wheel, that being supposed to be a fair speed for a man to 
turn, but Mr. Phillips’ representative insisted that sixty revolutions 
was nearer the mark, and hence it was tried at that speed also.” 
Lister’s fan: ‘‘ Besides the figures there given, it was found, when 
the fan was turned by one of the judges at the speed which he 
considered that at which a man could continue, the water column 
by a water guage, not that used in the tests recorded, in the table 
was 0°75, and when turned at full speed, it was 1°00in. by the same 
guage.” Let us see the results of higher velocities upon the fans 


fortunate enough to be re-tested :— 
Phillips’... 40 | 0°47 4,592 
” | 60 | 0°95 6,681 
66 | 1°20 
Listers’ | 40 0°50 5,740 
80 1°45 21,716 
Bamlett's 40 0°10 2,650 
60 0°70 5,550 
| 2°90 18,864 


It will thus be seen that Philips was able to increase his effect 


threefold, Lister threefold, and Bamletts twenty-nine times, by 
increasing their speed, although of course 120 revolutions would in 
—7~ be too high for hand turning upon any fan. And now I 

ave to report results more remarkable. Naturally dissatisfied 
with the shutting out of my machine from tests applied to others, 
I have this week repeated and extended the tests in the presence 
of seven or eight witnesses, three of the gentleman being engineers. 
The water gauge used was marked as in locomotive tests. The fan 
was turned by hand labour only, two men being employed for the 
lower revolutions and three for the higher revolutions. The 
number of revolutions was checked on a stop watch by two 
witnesses. We had no dynamometer at hand to test the power 
exerted, but the fact that hand-power only was used will 
satisfactory to inquirers. 

In the first test we worked the fan with the inlet fully opened 
and the outlet at its smallest, and with 40 revolutions we raised 
the water column just 1°50, (14in.) Then closing the inlet as at 
Reading, so as to concentrate the power of the fan on the water 
column, we obtained with only 32 revolutions of the handles 2°75, 
or 2}in. result upon the water column. Then running the fan at 
80 revolutions with three men we raised the water column 5°50, or 
5sin. The only difference used in obtaining this increased effect 
was first, an increase of lin. in the depth of the outlet, and second, 
the increased velocity named. My fan is so constructed that the 
bottom of the outlet can be easily enlarged to discharge more air 
when working at a higher velocity. This was not tried at Reading 
in my absence. But in my own tests I gradually increased the 
outlet three times, and eventually I obtained the following results. 

Working with the bottom slide of the outlet half open :— 

Working the fan Water column raised. 
at 30 revolutions with 2 


at 90 sk: bn <6, 
Working with the bottom of the outlet fully opened :— 
Working the fan Ist test. 2nd test. 
at 32 revolutions with2men .. .. 425 .. 
at 80 7°00 9235 
at 90 9-00 10°00 


Finally, with an adjusted fan, we ran 80 revolutions, and actually 
raised the water ane 11°50 (1l4in.) the water occasionally 
touching the 12in. mark. 

I must not take up more of your space now, but I may return to 
the subject in another letter if necessary. At present I need 
only point out that as the highest figures obtained at Reading, 
even with power fans, was 5hin., I have thus actually done more 
with a simple hand fan intelligently worked than the best of the 
Reading results, and I think quite settled the ability of my hand 
fan to exhaust a hay rick. 

I do not, of course, assert that my hand fan will equal a steam 
fan, however powerfully driven. That would be absurd. But I 
do say that if the power fans so far tested are admittedly powerful 
enough for stack cooling, then I have evidence that I can do as 
much with my hand-power fan. That is the important point for 
the agricultural public to have settled, because a hand fan, even if it 
requires to be turned by two men with another to relieve them, is 
within the means of every farmer to apply. My hand fan was 
worked in that way at Reading for two hours at a stretch, and 
pulled down the heat of a large stack 25 deg. Any farmer can 
find two or three men for an hour or two either on his own farm or 
his neighbour’s ; every farmer cannot find a portable steam engine 
as readily when wanted. And even if it be said that I got the 
very high exhaust power recently reported by putting on three 
men upon the handles to turn at a great velocity, that does not 
render the result less satisfactory, as a farmer can contrive in an 
emergency to do the same with a very big and obstinately hot rick. 

But if we now proceed to analyse the results of the tests applied 
to the power fans at Reading, it will be found that no very high 
effect was obtained there or apparently considered necessary. Let 
us look at the figures as reported in THE ENGINEER. As my power 
fan was only tried once, I take all the fans at their first trial, 
appending the comparative results :— 


Velocity) Water | Comparative 


Revolu- Labour 4 
oftipsof column power required by 

| —— fan support- od fn ft the fan to raise lin. 

| * blades Vjed in in. of water. 

| Foot-pounds., 
Phillips .. .. 800 | 3143 | 1°20 20°090 16°740 
Gs 800 5447 | 1°45 21°716 14°976 
Greening .. ..| 1500 | 5980 | 2°45 30°654 12°511 
Coultas .. .. 000 | S254 | 4°90 16°760 


The power required to drive Coultas’ very large fan is not shown in 
the record of the first trial, but will be found below. I have 
calculated in this case, therefore, from the figures of the later 
trials. The results, generally speaking, may be thus summarised : 
My small power fan, running at a comparatively high velocity, 
produced by far the highest comparative results, and almost the 
highest actual result, being only distanced in the latter respect by 
Coultas’ large fan driven with a great power. Now my power fan 
is based upon the same principle of construction as my hand fan, 
the only pontoon being that it is larger in the blades. In the 
above table I give in the first column the velocity of the fan itself, 
and in the second column the velocity of the outside tips of the 
blades. Of course the larger the fan the quicker will the outer 
tips of the blades travel in proportion to the actual speed of the 
fan. Later on I will describe the difference of construction in the 
various fans, but at present it is sufficient to say that all exhaust 
fans work upon the plan of driving off the air by the rapid centri- 
fugal action of revolving blades. The centre thus becomes a 
vacuum, anda pipe leads into this vacuum either direct at the 
side or from below with a turning. The exhaust pipe thus 
arranged when attached to another pipe, which passes into the 
centre of a rick, will pump cut the internal air and cause the 
external air to rush from the open outer atmosphere in all direc- 
tions through the rick towards its centre. That in brief is the 
explanation of stack cooling by a fan. 

Now what happened at Reading, with the tests of the power 
fans was very much what happened with the tests of the hand fans; 
mine, which showed the best comparative work, was tested once. 
Phillips had three tests; Lister had two tests, besides the hand 
speed ; Coultas had six tests. The three re-tested fans showed the 
following results with increased velocities :— 


| Revolu- | Water {Labour required Comparative power 
tions of | column | in required to raise lin. 
fan. supported, foot-pounds. of water column. 


Foot-pounds, 
1 


Phillips .., 800 120 | 20-090 6-740 
do. 1520 2:90 53-757 18°539 

Lister... 800 145 | 921-716 14976 

Coultas .. 900 490 | _ 

do. 990 540 | ~ 
do. 1008 550 | 16°760 


The other tests of Coultas’ fan, being made to try the effect of 
drawing air from one, two, or three inlets, we need not trouble 
with them now. It is sufficient to point out that Phillips, without 
doubling his speed, increased his effect nearly two and a half times; 
but at a great expenditure of power. Indeed, THE ENGINEER 
comments upon this, remarking :—‘‘ From the illustration it will 
be seen that the air enters on both sides of the fan, but still it 


does not seem to be so economical in power as some of the others,” 
My own conviction remains that with a properly constructed fan 
the secret of success is high velocity rather than size of blades, 
And I believe this will be borne out by a comparison of the Reading 
figures, already quoted, with what I am going to add. Mine was 
the smallest hand fan shown at Reading and the smallest power 
fan. But, in both cases, I arranged for high velocity, as will be 
seen by the following figures quoted from THE ENGINEER :— 


Hand Fans Tested at Reading. 


Diameter of fan to | Lowest normal 


tips of blades. velocity. 
ft. in. | 
Greening .. | 10 2160 
Bamlett .. 1 2 680 
1 8h 520 
Phillips .. .. 20 400 
Lister 22 400 
Power Fans Tested at Reading. 
Diameter of fan to Lowest normal a 
tips of blades, | velocity. 
| ft. in, | 
| 1500 
| 8 | 300 
Lister 22 800 
Coultas . 211 | 840 


Now bearing this in mind, Iask attention to the results obtained 
from my hand fan and my power fan respectively, at the re-tests I 
have just had made. Of course, if my hand fan, with 40 turns of 
the handle, gives 2160 revolutions of the fan, it will at 80 turns 
give the immense speed of 4320 revolutions per minute. I repro- 
duce the figures I gave you last week to add the velocity of the 
- itself to the revolutions of the handles side by side with each 
other. 


Greening’s Hand Fan. Greening's Power Fan. 


at per minute, fan per columnin |. ; | column in 
minute. inches. minute.| “inches. 

32 (small outlet).. .. 1721 2°75 1150 3°50 

82 (large outlet)... .. 1721 4°25 1700 

36 do. 144 4°50 1800 7 00 

45 (medium outlet) .. 2430 4°10 2400 00 

56 do. ox 3024 5°00 2550 | 10°25 

80 (large outlet)... .. 4320 700 

80 (second test)... .. 4320 025 

90 (first test) .. .. 4860 9°00 _ 

0 (second test .. .. 4860 10:00 

80 (adjusted fan).. .. 4320 11°50 | 


Your readers will readily notice two points which stand out of 
the above figures :—First, that by running my lin. power fan at a 
higher velocity than it was tested to at Reading, I get far higher 
results than even the 2ft. 1lin. fan of Coultas driven at only 1008 
revolutions, the highest he went to at Reading. Second, I have 
been able to do no more with my power fan at 2500 revolutions 
than with my smaller hand fan running by means of its multi- 
plying gear at a velocity of nearly 5000 revolutions per minute. 
Thus I have not only settled what can be done with a small hand 
fan, properly constructed to run at a high velocity and intelligently 
worked, but I also give a first and chief reason for the difference in 
the comparative working powers of the different fans shown at 
Reading. I propose to show in another letter other reasons, but I 
must not occupy more of your space now than is necessary to 
report the solution of a very much debated question, Should the 
fans be open entirely cr cover? Bataletu’s fan is an open one 
and turbine shaped ; Lister’s fan is an open one and turbine shaped ; 
Gibbs’ fan is enclosed and paddle-wheel shaped ; Coultas’ fan is 
enclosed and paddle-wheel fan is doubly enclosed 
and turbine shaped ; my fans are enclosed and work excentrically 
with curved blades sent backwards. j 

Mr. Neilson wrote very strongly to the Field a little time ago in 
favour of fans working openly. His own fan is paddle-wheel 
shape and works openly. He suggested that the point could be 
settled by partly opening an enclosed fan and feeling the outward 
rush of wind from the opening. But this is not conclusive, as a 
little reflection will show. A complete experiment is the best test. 
I have shown how by enlarging my outlet I get a greatly increased 
power from my enclosed fan, and so far this would seem to cor- 
roborate Mr. Neilson ; but lest anyone should be misled, I want to 
add that I took off the covering of my fan entirely and found 
I at once reduced its power one-half. And strange to say, with- 
out the covering I could not obtain the great increase of power 
with each increase of speed that I could obtain with my enclosed 
fan. The following were the figures :— 

Raised the water column. 
With case. Without case, 
Inches. Inches, 
26 Revolutions of handle .. .. .. .. 4°50 .. «. «. 300 
50 ” ” ow 00 3°25 
I propose to return to the subject next week. 

Epwp. OWEN GREENING. 

Agricultural and Horticultural Association, Limited, 
3, Agar-street, Strand, W.C. 


COLD-AIR MACHINERY. 

Srr,—I am much obliged to Mr. Kilvington for pointing out the 
mistakes in Figs. 1 and 2. It is quite true that the areas below 
the atmospheric line should have been shaded as forming part of 
the work done during compression and expansion. ‘ 

With regard to the areas ED FG and EF G in Article IL., 
Fig. 3, which I presume are those to which reference is made, I 
think they quite correctly represent the work to be applied by the 
motive power, the rectangle E H being accounted for by the con- 
stant pressure of the atmosphere. T. B, LigHtroor, 

116, Fenchurch-street, E.C., August 26th. 


ENAMELLED GAS PIPES. 

Srr,—I have seen while in Bahia, about the year 1868, samples of 
service pipes enamelled for the purpose of defeating the extensive 
corrosion that takes place underground. Consequently it isa 
question if enamelling pipes is a novelty, as rare po from 
several remarks in your valuable journal. I am inclined to think 
that those I saw in Bahia were of foreign production. Doubtless 
the Bahia Gas Company, Limited, will be able to verify the 
statement of J. GILLAND, 

August 26th. 


THE ACCIDENT TO THE SERAPIS. f 

Srr,—The accident which happened to the Imperial troopship 
Serapis in Portsmouth Dockyard on the 15th inst. makes another 
addition to the already long list of disasters arising from the same 
cause, viz., the accidental opening of seacocks. 

We would point out that were Mr. Halpin’s syphon arrangement, 
which you fully illustrated some time since, universally fitted to 
all steamships, such catastrophes would be absolutely impossible, 

London, August 26th. Lewis OLRICK AND Co, 
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RAILWAY MATTERS. 


A comMITTEE has been formed to promote a railway line between 
Killin and Loch Tay. 

TE Roumanian Government are expected shortly to order rails, 
&c., for the Bahna and Verciorova line. 

THE Midland Railway Carriage and Company, Limited, 
is at present busy in the manufacture of rolling stock for Egypt. 

ACCORDING to a statement issued by the French Minister of Public 
Works, there were, on 31st December, 1881, 107,112 miles of rail- 
way opened in Europe. 

Tne Municipality of Rang have been led, after a report by 
their engineer, to grant permission for the Merryweather steam 
tram car engines to be used in their streets. 

A new Victorian Railway Bill provides for the construction of 
840 miles of railway. ‘There are already 1293 miles open for 
traffic, and 408 in course of construction or about to be let. 

Tur heavy Australian order for steel rails—some 33,000 tons— 
to which we have already referred, is stated to have been taken b 
a Melbourne merchant at £6 11s, 6d. per ton delivered at Mel- 
bourne. This is a poor price considering the cost of freight from 
any country where rails are manufactured. : 

A LOCOMOTIVE fitted with Joy’s valve gear recently hauled a 
passenger train on the Philadelphia and Reading road, consisting 
of 18 loaded passenger cars, the gross weight being about 400 tons, 
and the maximum grade 60ft. to the mile. The speed is not stated. 
On the same day it hauled the regular New York express train— 
number of cars not stated—at an average speed of sixty miles 
an hour. 


Mr. McDOoNNELL, locomotive superintendent of the Great 
Southern and Western Railway, Ireland, has been appointed loco- 
motive superintendent of the North-Eastern Railway. His duties 
commence in November. Mr. John Aspinall, for several years 
Mr. McDonnell’s principal assistant at Inchicore, succeeds to Mr. 
McDonnell’s appointment. The right men will in this case be in 
the right places, 

Tue electric light has been permanently adopted for the 
Waverley station, Edinburgh. On Saturday night the light was 

. turned on for the first time, and the effect was as brilliant as the 
dingy surroundings permit. In the station and its precincts there 
are 29 lamps, supplied by an 80-light dynamo machine. The 
traffic wil] be carried on with greater safety with the aid of the 
new light, while the expense will, it is expected, compare favour- 
ably with the annual gas account hitherto incurred. 

THE Indianapolis Journal says that ‘‘ as soon as the new mill 
at Chicago is fairly in operation, rails 120ft. in length are to be 
made and tested on some of the North-Western lines.” The chief 
wear of rails being at the joints, caused by the pounding of 
the wheels, great things are expected of this rail. Its advo- 
cates favour a weight of 70 1b. or 80 lb. per yard, and pre- 
dict an extraordinary endurance with slight repairs to ties and 
fish-plates. Such a rail, however, would be very difficult to 
handle; and inasmuch as a great allowance would have to be 
made at the joints for expansion, each joint being pounded by the 
same number of wheels as if the rail was of the ordinary length, 
the result, we fear, will be a disappointment. 

THE Wisconsin Central Company has put upon its road a car for 
the convenience of hunting parties. It is a long, twelve-wheel 
easy-riding coach of the finest finish and equipment. The interior 
is set off in highly-polished hard woods, and finished in plush. It 
is supplied with berths for members of a fair-sized hunting party, 
and for cook and porter. In the cooking apartment are a French 
range and complete outfit of cooking utensils. The gun racks, 
ammunition drawer, and dog kennels are well arranged, and space 
is set apart for baggage room, ice closets, game cooler, &c. The 
look-out is fitted up with plate-glass mirrors, carpet, &c. This 
is the first car of the kind ever owned by a Wisconsin com- 
pany, but the Pennsylvania Railroad Company built two similar cars 
some time ago. 

THERE are now fifteen locomotive works in the United States, 
with a capacity of from eight to fifty engines per month. In 1881 
they turned out in round numbers 3700 locomotives. Add to this 
300 built by railway companies, and we have at least 3000 new 
engines constructed during tie year, besides those rebuilt. At the 
commencement of last year there were, speaking roughly, 18,000 
locomotives running on the 94,000 miles of railway in the Union, 
or an average of about one engine to every five miles. If, as is 
probable, the new railway construction this year reaches 10,000 
miles, this average would call for 2000 new engines. The life of a 
1 tive is estimated by manufacturers to average from fifteen 
to twenty years. The latter figure is probably more nearly 
correct, as the improved condition of American railways has 
prolonged the existence of engines considerably. At this rate 
about 1000 new engines per year would be required to keep good 
the reduction by decay. Adding this to the 2000 presumably 
required this year for the increased mileage, we find that about 
3000 new engines will be demanded. 


A UNIQUE accident occurred on the South-Eastern Railway 
early on the morning of the 14th of June, a goods guard being 
killed while riding in a brake-van of the 10 p.m. up Folkestone 
goods train. A sheet-pole, belonging to a truck in the 8 p.m. down 
goods train from London to ‘Ashfor , became detached from that 
. truck, and was forced into the leading end of the brake-van, in 
which the man was riding, and thence through the roof of that 
van, striking and killing the man as it passed through it. The 
pole, about 16ft. long, was slung at the side of a goods wagon. It 
appears, according to Colonel Yolland, to be highly probable that 
the fastening between the sheet-pole and the truck first broke at 
the trailing end as the down goods train was running, and that this 
trailing end, hanging from the truck, made marks in the ballast 
before Staplehurst station was reached ; but that the leading end 
of the sheet-pole was not broken from the truck until nearly three- 
quarters of a mile beyond Staplehurst had been reached, and that 
when this leading end separated from the truck it passed at once 
across to the up line, forced its way through the end of the goods 
guard’s brake-van, and killed the guard. 

A curtous accident happened on the London and North- 
Western Railway on the 29th of July at Clifton Brook Junction, 
near Rugby. A goods train ran off the rails at a pair of trap 
points, just as the up Holyhead mail had arrived close to the same 
place. The driver of the mail, then running at eighteen or twenty 
miles an hour, when passing the goods train—both trains running 
in the same direction—feared an accident, and succeeded in pulling 
up his train just in time. Major Marindin, in his report to the 
Board of Trade, says :—‘‘ This accident to the goods train would 
probably have had far more serious consequences than the damage 
of some rolling stock, and the slight injuries to the driver and fire- 
man of the train, if it had not been for the promptitude of the 
driver of the up auxiliary mail train, which was running alongside 
the up goods train on the up main line. This man, seeing when he 
passed the van of the goods train that it was running too fast to 
stop short of the junction signals, and that therefore it must run 
off at the safety-points protecting the line upon which be was 
running, at once took steps to stop his own train, although the 
signal was off for him, and succeeded in doing so only a second or 
two before the goods engine ran off at the safety-points, and two 
of the goods wagons were thrown across the line upon which he 
was standing, only five or ten yards in front of his engine.” Major 
Marindin goes on to say that the driver ought to have used his 
chain brake. Perhaps he did not put much faith in it, He 
states in his evidence that he applied his steam brake, which 
acted on the four coupled wheels o his engine and all the tender 
wheels, reversed his engine, sanded the rails, and did all in fact 
that a man could do impressed with the feeling that he must stop 
his train at once ; and yet he did not resort to the chain brake. 
This is curious, to say the least. 


NOTES AND MEMORANDA. 


A CLOCK was exhibited some time ago at Paris which fired a shot 
every hour. Somebody says that its great practical utility was 
kill time.” 

THERE are now in France 52,520 steam engines of a total force 
of 3,341,000-horse power, whereas in 1850, the collective horse- 
power was only 29,025, and in 1854, only 35,263. 

Tue Scientific American states that there was completed, Jul, 
22nd, at Marine City, Michigan, a well which passed throug 
115ft. of solid crystal salt. Salt was encountered first at a depth 
of 1633ft., and from that point to the depth of 1748ft. the material 
removed was pure salt. 


For the sake of comparison with the performance of the Mary 
Beatrice, described in our last impression, we may say that the 
new Isle of Man steamer, Mona’s Isle, built by Messrs. Caird, of 
Renfrew, is a vessel 330ft. long, 38ft. beam, and 15ft. deep, gross 
tonnage 1420. On a trial of seven consecutive hours she maintained 
a speed of 18} knots. 

Tue Hartford Evening Post says that Messrs. Jewell are now 
making two large belts for one of the largest rubber factories in the 
United States. One belt is 48in. wide and 120ft. long; the other 
is 44in. wide and 150ft. long, both double thickness. These are the 
largest belts that can be made from a single hide, as no hide can be 
solid and thick more than 4ft. in width. It is but a few years since 
belts of these proportions could be made, or pulleys on which to 
run them, and in no country save the United States is it done now. 
We are more prudent in England, using ropes instead of belts, to 
which when properly used they are in all respects superior. 

AN observer of the recent aurora at Mont Clair, N.J., August 4, 
writes that on connecting the two poles of his telephone, one with 
the water pipe leading to a cistern near his dwelling, and one with 
the gas sise loading all over town, he heard the electrical crackle 
going on, substantially the same as is heard when the same 
connection is made during thunderstorms. He, however, reports 
that the auroral crackle was more delicate in its sound than the 
thunderstorm crackle, and that beside the crackle there were at 
intervals of perhaps half a second each, separate short taps on the 
telephone diaphragm that gave a slight ringing sound. 

WE learn from the North China Herald that Sir Robert Hart, 
the Inspector-General of the Chinese Maritime Customs, has full, 
granted his assistance to the project of a China coast meteorologi- 
cal service. Formerly a certain Minister of the Customs Officers 
voluntarily made observations and sert them to M. Dechevrens, the 
head of the Siccawei Observatory at Shanghai; but these were 
frequently interrupted by the observers being transferred to other 
ports. Sir Robert has now directed that the observations at all 
the ports and lighthouses be sent to Shanghai regularly. A storm 
warning service is also being organised in Japan. 

Tue Edison electric light has been put to work in the Press 
Department of the Telegraph Office, St. Martin’s-le-Grand. The 
Edison Electric Light Company has its centre on Holborn 
Viaduct. The extension to the top room of the General Post Office, 
which was accomplished last week, is the greatest yet made from 
one centre, the distance from the dynamo-room of the company’s 
office to the Press Room of the Gencral Post Office being 1950ft. 
The Press Room to which the Edison electric light has thus been 
supplied is a very busy part of the telegraph department, 1200 
persons being employed there, and it occupies the whole upper 
floor of the western building in St. Martin’s-le-Grand. Fifty-nine 
incandescent lamps of the well-known pear-shaped pattern, with 
the carbon of the shape of an elongated horse-shoe, are used. 


WE learn from Nature that the next congress of electricians 
will meet in Paris on October 11th. The members will have to 
deliberate, as follows:—(1) On the determination of the 
length of the mercury column equivalent to the practical 
ohm ; (2) on the construction of lightning conductors, and influ- 
ence of telegraphic or telephonic wires on thunderstorms ; (3) on 
the means of establishing a general system of observations for 
atmospheric electricity ; (4) on the opportunity of using the tele- 
graph system for establishing constant communication between a 
certain number of meteorological observatories. At the same time 
a diplomatic congress will meet on the protection of cables. It is 
surmised, moreover, that the former will be presided over by M. 
Cochery, Minister of Postal Telegraphy, and the latter by M. 
Duclerc, Minister of Foreign Affairs. 

RECENT statistics published by the Ministry of Posts and Tele- 
graphs show that there are at the present moment in France 5481 
telegraph offices, which in 1883 will be increased to 6681. The 
total length of the telegraph lines, which in 1877 was 57,090 kilo- 
metres, had in 1881 reached 73,944 kilometres, and at the end of 
this year will not be less than 87,020 kilometres. The telegraph 
wires on these lines represented in 1881 a total length of 211,873 kilo- 
metres ; in 1883 it will amount to 263,000 kilometres, or 163,060 miles. 
In addition to these above-ground lines, France is now following the 
example set her by Germany, and is laying subterranean lines of 
telegraphic communication. Already 1132 kilometres of the 
underground lines have been laid, and it is calculated that by the 
end of this year 2190 more kilometres will be completed. These 
3322 kilometres of subterranean telegraph cable will have cost 
about twenty-eight million francs. In 1883 it is proposed to lay 
1355 kilometres of new underground telegraph cable. The total 
length of the subterranean lines it is now proposed to lay is 7296 
kilometres, the cost of which is estimated at fifty-four million francs. 


THE determination of the astringent matters contained in wine 
is considered a most delicate operation. These matters are various; 
the principal is a tannic compound called «notannin, and there are 
several colouring matters closely related to it. The ordinary 
methods of determination are rather uncertain, especially where 
there is little astringent matter. M. Girard has lately devised a 
method which depends on the tendency of the matters in question 
to combine with animal tissues. He takes some fine white 
violin strings, the last yo of polishing with oil having been 
omitted. Four or five of these are put together. A certain quan- 
tity is soaked in water for four or five hours—one grain having 
previously been detached to ascertain the water in it—then these 
swollen portions are put ina known quantity of the wine to be 
analysed. This is quickly altered in consequence. In twenty-four 
hours generally, or forty-eight at most, all colour has disappeared. 
The tanned and dyed portions of cord are then dried, first in a 
flat dish, then in a closed vessel at higher temperature. A com- 
parison then made of the original cord—free from water—with the 
same cord tanned, coloured, and dried, affords a correct estimate 
of the cenotannin and colouring matters of the wine. 


THE Travers Herald describes the finding of an ancient work in 
the digging a canal between Lakes Eustis and Dora, to open up the 
more southern lakes of the great lake region of Florida. The first 
excavations revealed the existence of a clearly defined wall lying in 
a line tending toward the south-west, from where it was first struck. 
The wall was composed of a dark brown sandstone, very much 
crumbled in places, but more distinct, more clearly defined, and 
the stone more solid as the digging increased in depth. The wall 
was evidently the eastern side of an ancient home or fortification, 
as the slope of the outer wall was to the west. About 8ft. from 
the slope of the eastern wall a mound of sand was struck, embedded 
in the earth formation above and around it. This sand mound was 
dug into only a few inches, as the depth of the water demanded 
but a slight increased depth of the channel at that point; but 
enough was discovered to warrant the belief that here on the 
north-western shore of Lake Dora is submerged a city or town or 
fortification older by centuries than anything yet discovered in this 
portion of Florida. Small, curiously shaped blocks of sandstone, 
some of them showing traces of fire, pieces of pottery, and utensils 
made of a mottled flint were thrown out by the men while working 
waist deep in water. One spear head of mottled flint, 5hin. long 
by 1}in. wide, nicely finished, was taken from the top of the sand 
mound and about 4ft. below the water level of the lake, 


MISCELLANEA. 


More than 1000 deaths are recorded as having resulted last year 
from accidents in mines in Great Britain. 

THE widening of the grand canal from Rotterdam to the sea, 
estimated to cost 43,800 florins—nearly £3700—is to be carried out 
forthwith. 

AN exhibition of electric light appliances, with especial regard to 
the artistic side of the question, is announced to be held at Munich 
from 16th September to 8th October. 

THE Highland Society of Scotland, after a trial of sheaf-binders 
which took place on the 30th, awarded the first prize to Messrs. 
Hornsby, the second to Wood, and the third to Howard. 

A VALUABLE discovery has, it is said, just been made in Lehigh 
county, which is so rich in iron, slate, zinc and other mineral 
deposits. Emery has been found in quantity and of excellent 
quality. 

THE committee of the Worcester Agricultural Society have 
accepted the invitation of the Corporation of the county town to 
hold their exhibition next year in that city, subject to the usual 
conditions. 

Messrs. IsAAC AND WILLIAM BEARDMORE, of the Parkhead 
Forge, Glasgow, have added to their extensive works a new bar and 
angle mill, which was started a few days ago, in presence of a large 
and influential company of gentlemen connected with the leading 
industries of the West of Scotland. The mills, which were built 
by Messrs. Miller and Co., of Coatbridge, are three rolls high, with 
cogging and finishing mills placed alongside. The mills are capable 
of turning out 120 tons of finished material during every shift of 
twelve hours, and their addition to the works necessitates the 


employment of between 200 and 300 extra workmen. The mills 
will be used largely, if not exclusively, in the manufacture of mild 
steel. 


Ow1nc to the interest taken by Signor Baccarini, Italian Minister 
of Public Works, and one of the most distinguished hydraulic 
engineers in Italy, the following works of vital importance for 
Venice have, The Architect says, been approved, and will doubtless 
be carried out with all possible expedition—namely, the removal 
of the river Brenta from the lagoons ; the deepening to 9 metres of 
the principal navigation canal from Malamocco to the Arsenal and 
to Venice ; the excavation of the canals at the maritime station ; 
the construction of dykes at the Lido to impede the passage of the 
sands; and the raising and fortification of the banks of the prin- 
cipal rivers flowing into the lagoons, to prevent as far as possible 
the neighbouring country from being inundated. 

THE members of the company trading under the name or firm 
of Thomson, Sterne, and Co., Limited, Crown Ironworks, Glasgow, 


have just resolved to increase their capital considerably, and . 


change their designation to “‘L. Sterne and Co., Limited.” They 
have acquired new works at Hollinwood, Manchester, where it is 
intended to manufacture the larger sizes of Clerk’s gas engines and 
Strong’s feed-water heaters. The old works at Glasgow will con- 
tinue the spring-making business, together with the emery wheel 
and machine department and the smaller sizes of Clerk’s patent 
gas engine. ‘This last-named is manufactured solely by this 
company, and as we stated a few weeks ago, was awarded a gold 
medal at the Electrical Exhibition in the Crystal Palace this year. 

WirH reference to the new Staffordshire Steel and Ingot 
Iron Company, Limited, of which an advertisement appeared in 
our columns of the 2nd inst., specimens of the steel made during 
the recent trials are now on exhibition at the offices of the company 
at 17, Temple-row, Birmingham. These specimens comprise tin 
and black plate stampings from 4in. in diameter by 2in. deep ; tin- 

lates of charcoal quality, horseshoes, and screws ; 3 boiler plates 
mt close, hot and cold and flanged, without any flaw; butt 
welded tubes flanged and bent close without flaw; rivets and 
Galloway tubes, ‘The peculiarity of this exhibition is that none of 
the articles were made under the control of the new company or 
those interested in the process, but were turned out in the works of 
leading firms in the district who purchased and experimented on 
the metal for their own satisfaction. 

AN exhibition was opened in the Casino, Ghent, on 28th August, 
under the auspices of the Chambre Syndicale des Arts Industriels 
de Gand. Both designs and executed works have been sent in to 
compete for prizes in twenty competitions, and the five classes into 
which the other exhibits are divided are well filled. The two 
greatest novelties are a process by M. J. Vandermersch, of 
Brussels, for depositing a millimetre in thickness of chemically 
pure nickel by the galvanic battery, and some sun blinds, devised 
by M. Bulens, of the same city, which are pulled up and down by 
an endless cord without rack or weight, and stay where they are 
placed, owing to a spring on the end of the roller acting 
asa brake. Some capital smith’s work is shown by M. L. Wuyts, 
of Antwerp, in some figures ornamented with oak leaves and acorns. 

AccORDING to an article in the Japan Weekly Mail, and a report 
by M. P. Sarda—who signs himself ‘‘ Engineer of Arts and Manu- 
factures,” charged with a special scientific mission from the French 
Government—the water supply of Yokohama is the cause of a 
great deal of sickness, as, although it is obtained from the river 
Tamagawa, which is never dry, it is conducted through twelve 
miles of open canal to a reservoir at Kashimada, and thence 
through about seven miles of wooden pipes. The wood pipes were 
laid in 1870-71, and so ought not to be the cause of pollution, unless 
they are leaking in the vicinity of broken drains, which may be 
the case, for they have been taken up and relaid in some places, 
and iron pipes substituted in others. M. Sarda attributed the ill- 
health to insufficiency in the supply, as well as to pollution of the 
water in various ways and to bad sewerage. 

Mr. HELLER, of Stockwell Park-road, London, has invented 
what appears to be a new mode of heating conservatories. In using 
this heater it is impossible for the gas or the products of combus- 
tion to escape into the house. The generator is connected to one 
end of a coil of cast iron pipes as in the ordinary way of heating 
with hot water, the other end of the coil is carried through the 
end or roof of the house ; the steam, which is generated in an open 
copper boiler, passes through the pipes and escapes outside the 
house, carrying the products of combustion along with it. The air 
to support combustion is not taken from the house, but is brought 
in from the outside through a pipe in the floor under the generator. 
The pipes are kept as near the floor as possible, which is very 
desirable, both for heating and giving room in the house, the under 
pipe being only 7in. from the floor. The amount of gas required 
is very small, four ordinary No. 1 gas jets, which are the 
smallest made, being, it is stated, all that is required to generate 
steam sufficient to heat 50ft. of 3in. cast iron pipes. 

Mr. W. H. AKEsTER, F.S.T., electrician to the Universal 
Electric Company, Glasgow, has fitted up in his residence at 
Balvaird, Rutherglen, near Glasgow, a system of electric alarms, 
for although he had complained repeatedly to the police 
authorities of the ancient burgh of several burglarious attempts 
that had been made to enter his house, they seemed helpless to 
detect the offenders. Mr. Akester has had fitted up in his 
kitchen an electric bell which communicates with the garden gate, 
so as to ring whenever the gate is slightly opened. This warns the 
inmates of the house of any person opening the gate, and they are 
naturally on the alert to see who is coming. At night the current 
is switched off the kitchen bell, and operates on a bell fixed in Mr. 
Akester’s bed-room. ‘This bell not only communicates with the 
garden gate, but with the doors and all the windows of the house. 
It has attached to it an indicator, which, immediately the bell is 
rung, shows whether the thief is at the garden gate, at the hall 
door or that of the kitchen, or at any one of the windows of the 
house, and the exact position of each of these, that is, how far 
open, when the bell rings. Late on Wednesday night last week 
the apparatus was put to the test, but the two burglars, it is 
reported, were off betore they could be caught in the bedroom they 
had entered, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la 

BERLIN.—AsuER and Co., 5, Unter den Linden, 

VIENNA,—Messrs. GrRoLD and Co., 

LEIPSIC.—A. Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
$1, Beekman-street. 


TO OORRESPONDENTS. 


*.* Jn order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep 3 

*,* All letters intended for insertion in THE ENGINEER, or 
contarning questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

J. T.—See the article “‘ Single v. Compound Engines” below. 

W. J. T.—Address the Secretary, Royal Naval College, Greenwich. 

W. H. W.—We do not think you have any remedy against the Water Com- 
pany Consult a solicitor. 

A. E. P. (Wednesbury).—Much depends on the nature of the contract 
between A and B. Under ordinary circumstances B would be entitled to a 
new casting, but not to the value of any labour expended on the defective 
casting. We cannot refer you to a case bearing directly on your question, 


TREATING SHALE. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent give the names of makers of plant for 
the extraction and treatment of petroleum shale for the production of 
kerosine oil, grease, &c. ? NEMO, 


VISITS IN THE PROVINCES. 
(To the Editor of The Engineer.) 


steel I have used in my patent corrugatei flues m made to my 
instructions of a special mild quality by Messrs. John Spencer and Sons, 
of Newcastle-on-Tyne, Samson Fox. 
Leeds, August 24th. 
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SINGLE UV, COMPOUND ENGINES, 


As we stated in our last impression, a visit was paid by 
many members of the Institution of Mechanical Engineers to 
the spinning mills of Messrs. Illingworth, in Bradford, ex- 
pressly to see the great Corliss engine which drives their ma- 
chinery. This engine, which, it will be remembered, has a 
stroke of 10ft. and a piston 40in. in diameter, was constructed 
and erected by Messrs, Hick, Hargreaves, and Co., in 1879. 
Before that date the motive power was supplied by a some- 
what similar engine of smaller dimensions, constructed by 
the same firm in 1871. This engine has a single cylinder 
38}in. diameter and 5ft. stroke ; it is still frequently used, 
sometimes at the same time as the larger engine, some- 
times alone. Both these engines have recently been tested 
for economy by Mr. Neil McDougall, chief engineer to the 
Boiler Insurance and Steam Power Company. The results 
obtained are highly instructive, and support in every 

icular the truth which we have persistently enforced 
in the pages of this journal for many years, namely, that 
compounding does not necessarily save fuel, and that 
non-compound engines may be and are made which are in all 
respects as economical in the use of steam as the best 
compound engines made. The experiments in question 
are especially noteworthy, because the performance of 
engines developing as much power has never before been 
investigated in the same way or with such precautions. to 
ensure acc A 

Mr. McDougall has prepared a prelimi report which 
is intended for private circulation only, and for this reason 
we do not reproduce it. Weare, however, at liberty to 
give some of the principal results obtained, and to 
comment on these results, In Mr, McDougall’s annual 
report for 1880 he published particulars of two engines, 
one compound the other simple, both constructed 
by Messrs, Hicks, Hargreaves, and Co., and for the 


; | a simple 


sake of comparison he has reproduced in the report now 
before us particulars of these engines and of the results 
obtained from them. We have thus four distinct engines 
to deal with. The first, which we shall call A, being com- 
und, with four cylinders arranged in pairs tandem 
Fashion. The small cylinders are 20in., the large 
cylinders 3lin. in diameter, stroke 6ft., piston speed 
560°4ft. per minute; total indicated power 635-horses. 
The second engine, B, has a single inverted cy- 
linder 32in. diameter, 4ft. stroke, piston speed 662°4ft., 
per minute, total indicated horse-power, 540. Engine 
C is the larger of the two at Messrs. Illingworth’s mills, 
the cylinder being, as we have said, 40in. diameter and 
10ft. stroke; the piston speed, 823ft. per minute; indicated 
horse-power, 917. Engine D is the smaller of the two at 
Messrs, Illingworth’s, and has a cylinder 38}in. by 5ft.; 
speed of piston, 421ft. per minute; indicated horse- 
power, 425. Concerning engine A it will suffice to say 
that it required 19°07 lb. of steam per indicated horse- 
power per hour, the ratio of expansion, taking account of 
clearance, being 6°56 to 1. Engine B used 20°7 lb., the 
ratio of expansion being 4:27 to 1. Unfortunately, engines 
Cand Dhad to be worked together from the same boilers, but 
they required on three different days, 18°02 lb., 18°21 lb., 
and 18°82 lb. of steam per indicated horse-power per hour, 
the ratio of expansion varying between 6°8 to 1 and 5:09 
to 1. Taking a practical view of the matter, it will be 
seen that there is little or nothing to choose, as regards 
economy of fuel, between the four engines, the maximum 
difference in coal consumption being very small. Assuming, 
for example, that boilers were used which would evaporate 
10 lb. of water per pound of coal, then engine A would burn 
1907 lb. per horse per hour; engine B, 2°071lb.; and 
engines C and D, 1°802lb. A comparison of engines A 
and B, however, shows that in the fi-st cost, space 
occupied, cost of repairs, lubrication, and general main- 
tenance, engine B has enormous advantages over engine A. 
It may, of course, be said that engine A is an unfavour- 
able specimen of the compound engine. We do not think, 
however, that such an argument can be legitimately urged 
against an engine which, after six years’ hard work, Pres. 0 
but 19lb. of steam per horse per hour. It is true that 
under exceptional circumstances somewhat better results 
have been dutalaat. But even if we admit that compound 
engines have been made to work with 17 lb. of steam per 
indicated horse-power per hour, the difference between 
that figure and 18 1b. is too small to in any way —— 
sate for the extra first cost of a compound engine, including, 
of course, that of foundations, engine-house, &c. Leaving, 
however, this, the purely commercial aspect of the ques- 
tion, we may go on to deal with it from a technical point 
of view. The advocates of the compound system, as we 
have very recently had occasion to point out in dealing 
with a report by Mr. Longridge, have long been com- 
pelled to pin their faith in the compound system on 
one dogma, namely, that the low-pressure cylinder cuts 
the high-pressure cylinder off from the frigorific influence 
of the condenser, and so saves steam. If this protection 
really was operative to anything like the extent supposed, 
or if it was not neutralised by counteracting evil influ- 
ences, the difference between the compound and the simple 
engine in economy of fuel would be enormous. Indeed, 
we have heard it urged that the difference in the weight 
of steam required to develope an indicated horse-power in 
aa a compound engine of the best construction 

must be at least 5lb. per hour. We have persistently 
maintained that although there is beyond question a 
certain small saving effected as regards the high-pressure 
cylinder in the way stated, that the saving is much more 
than counterbalanced by the extra total surface with which 
the steam has more or less to come into contact in the 
compound as compared with the single engine; and a 


S further loss is represented by the gap in the diagrams, To 


the first point we shall return in a moment; as regards 
the last, it is worth while here to correcta very prevalent 
error, viz., that the gap between two diagrams taken from 
a pair of compound cylinders a loss of 
pressure, and not a loss of fuel, use, although the 
pressure falls between the two cylinders, yet this is 
due to augmentation in volume; and as, within certain 
limits, as much work may be got out of 2 cubic feet of 
steam at 50 lb. pressure as out of 1 cubic foot at 100 lb., 
the loss represented by the gap is more apparent than real. 
No doubt the reasoning thus used is sound, but unfortu- 
nately it does not: apply to the particular case with which 
we have to do. e loss of pressure between the small 
and large cylinders is apparent enough, and has nothing 
whatever to do with the gap between the two di 3 
which represents dead loss, for reasons which we shall not 
now stop to explain. It must suffice to say that the gap 
is due partly to condensation, ly to clearance ; aa 
some cases it represents a very heavy lossindeed. Return- 
ing now to the question of the prevention of cylinder 
condensation by compounding, we cannot too strongly 
insist that this is admitted on all sides to be the only 
reason why compounding should save steam. We are 
not dealing nen it understood, with regular turning, 
——, of valve gear, and such like, but 
solely with what takes place inside the cylinders 
and valve chests. Now, nothing can be more easy than to 
bring this question to the test of actual practice. If com- 
arog | really does prevent condensation, then the indi- 
cator will account for more steam in the compound engine 
than in the single engine working under the same condi- 
tions of temperature and expansion. Turning now to Mr. 
McDougall’s report, we find that compound engine A used, 
as we have said, 19°07 lb. of steam per horse per hour. Of 


this the indicator accounts for 151 lb. only. us the loss 
by cylinder condensation was 3°97 lb. per horse per hour, 
or 20 per cent. The single engine B used 20°71b., of 


which the indicator accounted for 18°8lb. The cylinder 
condensation was therefore only 1°91b., or 9 per cent. If 
we turn to engines C and D, we find that the indicator on 
the large engine accounted for 15°093 lb., and on the small 
engine 15:299 lb. per horse per hour, the total for the two 
— being 18°02 Ib. of steam per horse per hour. The 
cylinder condensation consequently amounted for the first 


engine to 2°9271b., and for the second to 2°721 lb. per 
horse per hour, or very nearly for the two to 16 per cent. 
In the face of such figures as these, what becomes of the 
contention that compounding prevents cylinder condensa- 
tion? Regarded from another point of view, we find all 
our arguments confirmed. Assuming that all four engines 
were perfect, no waste taking place, the weight of steam 
required for such engines working within the stated 
limits of temperature, and with complete expansion, 
would be for A 8 lb. for B 8 lb. for C 8994 lb., 
and for D 8581 lb. per horse per hour. The actual 
efficiency of A compared with a perfect engine was 
‘423 to 1; of B, ‘39; Cand E, ‘489 in one experiment, 
‘483 in another, and °502 ina third. Such figures as these 
ought to be conclusive. We do not assert that equally 
good results cannot be got from compound engines ; on the 
contrary, our argument is that there need be no difference 
whatever between the efticiency of the two types—that, in 
practice, it is a matter of indifference as regards economy of 
fuel whether we employ compound or simple engines. 

So little faith have the advocates of the compound 
engine in their own arguments, that we find them 
invariably contending that steam jackets must be fitted to 
compound engines. It is,indeed,urged by some persons that 
a great point in favour of the compound engine is that its 
cylinder surface is so great as compared with the single 
engine that the advantages of jacketting can be most 
fully realised with it; these very persons forgetting the 
while, that so long as jackets are kept warm by live steam 
from the boiler they represent a dead loss. We do not 
know what weight of water was discharged from the 
jackets in the case of engines C and D, but we do know 
that in the case of other engines it seldom amounts, when 
the jacket is efficient, to less than 3 lb. per indicated horse- 
power per hour. But it remains to be proved, strange as 
the statement may sound, that in the case of an unjacketted 
engine working within the proper limits of expansion, and 
with dry steam, the loss by cylinder condensation would be 
much greater. This is a point of very great interest, 
and we venture to suggest that Mr. McDougall, 
Mr. Longridge, Mr. Fletcher, or any other competent 
engineer who can get the opportunity and spare 
the time, shall carry out an experiment with an 
engine working under given conditions, first with steam 
admitted to the jacket and then without, the weight of 
steam accounted for by theindicator and discharged from the 
jacket to be very carefully ascertained. We are perfectly 
aware that investigations in this direction have been made, 
but they are not conclusive as to the results ; and it is not 
too much to say that the whole jacket question remains as 
unsettled as ever. If our readers will turn to Tue Enci- 
NEER for March 8rd, 1882, they will find on pages 163-4 a 
report by Mr. Michael Longridge, in which he shows that 
while without jackets it is possible to get an indicated 
borse-power with 16°81 lb. of steam per hour, with the 
jackets in use the consumption was increased. On the 
other hand, Mr. Cowper finds a direct advantage from 
using jackets. It is beginning to dawn upon engineers, 
moreover, that to merely surround a cylinder with steam 
is not in itself alone conducive to economy. If it were, 
then the system adopted by Messrs. Hornsby and other 
engineers of putting the cylinder of a portable engine into 
the steam s' of a boiler ought to be attended with the 
best possible results. We have, however, no data what- 
ever to prove that this is really the case. 


THE IMPROVEMENT OF PERMANENT WAY. 


THE spirit of finality is usually sup to have dis- 
appeared from the earth with the late 1 Russell. We 
believe, however, that there is at least one place where it 
will be found to linger, nay, even to flourish, and that place 
is the office of an English permanent way engineer. We 
are quite willing to admit that such an office may be 
admirably ordered, and that much useful work may be 
done therein, but we do assert that anything new is 
looked upon with suspicion and dislike, and existing 
designs are considered beyond the reach of improvement. 
For proof of this statement we need only challenge our 
friends to mention any single change of the slightest im- 
portance in permanent way which has been introduced and 
carried out by English permanent way engineers during 
the last ten years. But this is by no meansall. Some 
time back our contemporary, the Radway Engineer, opened 
a special column for the reception of new plans and ideas 
on the subject of permanent way, but the movement failed 
to meet the slightest support. Again, the great 
question which has been agitated and partially settled 
on the Continent during the t few years—we need 
hardly say that we refer to the substitution of iron for 
wooden slee} has been steadily ignored by the bulk 
of English authorities, and is ignored by them still, so far 
as they can ——* keep their ears closed. Two excep- 
tions may indeed be mentioned—first, Mr. Webb has lately 
essayed a simple form of iron cross sleepers on the London 
and North-Western Railway; but amongst English rail- 
way engineers Mr. Webb may be looked on as the excep- 
tion that proves the rule. Secondly, the North-Eastern 
Railway did, some three years back, yield so far to solicita- 
tion as to permit the trial of a short length of Mr. Chas. 
Wood’s iron sleeper system. We are by no means pre- 
pared to say that this system is the best that can be 
adopted ; but, at any rate, the experience of its behaviour 
under the heavy traffic has been satisfactory, while its 
author’s advocacy of it has been most persistent. Never- 
theless, he has been unable to point to any extension of 
it, even on the North-Eastern itself, much less to its 
adoption by any other company. His last attempt to 
ventilate the subject, in a paper read before the Institution 
of Civil Engineers, firsisied s most striking proof of the 
truth we are illustrating, since it would be difficult to find 
a single contribution by an English engineer, either in 
the accion or correspondence, which the extremest 
stretch of courtesy could describe as possessing any novelty 
or value. There was, however, one very remarkable 
speech, in which one of our best-known engineers had the 
hardihood to congratulate English railways on having 
failed to try any of the foreign systems described in the 
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paper, because many or most of them had been unsuc- 
cessful, and intimated that where some one system had 
been thoroughly established, and its merits put beyond all 
doubt by years of successful working, he and his brethren 
might then be inclined to see if they could recommend 
their companies to adopt it. We are inclined to consider 
this as the most “grandmotherly” utterance we ever 
heard, even within the walls of the Institution, where 
such utterances are not uncommon. It is simply an abso- 
lute renunciation of all claim to aid in the development or 
improvement of one’s profession. With such men at the 
head of affairs, stagnation is no longer an incident but a 
meng It is fortunate that the English engineers of 
ormer days were of a different temper, or we should still 
be transporting our goods across the land by stage wagons, 
and across the sea by sailing ships ; our houses would be 
lighted by oil, our guns would be of cast iron, and our 
eee communications would be made by the sema- 
ore. 

Happily the grandmothers—we should have said the 
fathers—of the profession do not live for ever ; and there 
is reason for hoping that those who are to succeed them 
are men of broader views and higher energies. Mean- 
while, whether English engineers are to stand aside 
altogether from the march of progress or not, that march 
will certainly go on. To keep to our present subject, 
neither in France, in Germany, or in America, is there any 
thought of finality in connection with permanent way. In 
Germany, as our readers at least will be aware, the 
superiority of iron sleepers as against wood is no longer a 
matter of debate ; it is over the different forms of iron 
sleeper that the contest is now raging. Herr Haarmann, 
well known as the inventor of a very promising system 
alike for a longitudinal and cross-sleepered road, has 
lately found it worth while to make an elaborate 
series of experiments on the resistance to flexure 
in his own and several other types of iron sleepers. 
In presenting the results to the Railway Union he 
expressed satisfaction at the signs of apparent breaking 
up in the English apathy on the subject ; but we fear that 
his self-gratulation on this point must be regarded as 
premature. In France, moreover, while unfavourable 
experience with the earlier forms of iron sleeper have 
seriously checked their progress, it is evidently the general 
opinion that their adoption is merely a question. This 
came out clearly in the course of a recent discussion on the 
new system of permanent way proposed by M. Charles 
Bergeron. This permanent way, which has been de- 
scribed, but not discussed in England, comprises the use of 
iron sleepers, but at the same time involves a much wider 
departure from existing practice, both in construction and 
laying, than most of the iron sleeper systems proposed in 
Germany. The leading idea is to produce a perfectly 
even, steady, and stable road, comparable to that offered 
by the longitudinal girders of a viaduct, when the rails 
are laid directly upon them. M. Bergeron points out that 
a train shoots over such a viaduct with a smooth and even 
motion resembling that of skating. Already the road is 
altogether destitute of that wooden elasticity which 
some engineers still affect to consider necessary for 
good travelling. The. mode in which the inventor 
proposes to obtain this object is as follows:—He digs 
in the soil, or in the ballast of an existing line, a 
trench, 18in. wide and 18in. deep, along the course of each 
rail. The trenches he fills with tine sand, carefully wetted 
and punned. The sleepers are plates of cast iron, having 
a rib cast along the top to form a half-chair, and two deep 
flanges with sharp edges depending from each side of the 
bottom. These sleepers will be laid in place, a properly- 
shaped chock of wood laid on them, and they will then be 
hammered until they sink in the sand so far that their 
under-side comes fair on the surface, and rests there as a 
solid support. Each sleeper is then united to its opposite 
fellow by a tie-bar ; the rails are laid in place and secured 
by bolts to the half chair, the joints being made on the 
sleeper, and the whole is complete. In another arrange- 
ment, two jaws, as of an ordinary double chair, are cast on 
the sleeper ; the rails are secured in these by the ordinary 
oak keys, and suspended joints are used, with extra deep 
fish-plates. On curves the arrangement would be the same, 
but the sleepers would be put closer together. Finally, 
the whole would be well covered with soil and sown with 
grass, so that eventually nothing will be seen but a stretch 
of turf with the rails lying on its surface. 

M. Bergeron is well known as an engineer who has had 
large experience in the maintenance of railways, and 
exceptional opportunities of becoming acquainted both 
with English and Continental practice. His proposal, 
however, in its bold deviation from established modes, is 
sutlicient to take away the breath of an ordinary English 
railway engineer ; nor do we mean, in the least, to put it for- 
ward as a satisfactory solution of the problem. Criticisms 
are easy enough to find, were this the place to give them; 


~- several were, in fact, brought forward in the course of the 


discussion in Paris, and others may readily be added. 
Nevertheless, more than one eminent engineer took, on 
the whole, a favourable view of the idea, and even recom- 
mended that it should be tried in practice, and all showed 
in discussing it a healthy disregard of finality, and 
readiness to open the mind to new ideas, from what- 
ever quarter, which is very refreshing as a contrast to 
the usual state of things on this side the Channel. The 
President, in summing up the debate, said the general 
sense of the speakers seemed to be that some improvement 
in existing permanent way was necessary, in view of the 
continually increasing speed and frequency of the trains 
on all main lines. With regard to the latter question, a 
point was brought out which we do not remember to have 
seen noticed before. It was observed that the life of iron 
rails and wooden sleepers was very much the same ; and, 
therefore, when a road had once been thus laid, it remained 
intact until the time came when both parts had to be 
taken up together. The use of steel for rails, more than 
doubling their life, destroyed this condition of things ; and 
a road will now have to be taken up at more frequent 
intervals, sometimes to renew the rails, sometimes the 


sleepers, But this relaying, with the augmented traffic of 


the present day, is a very serious matter, and the sub- 
stitution of iron for wooden sleepers, by once more giving 
to all parts of the road about the same durability, will 
effect an important improvement in this respect. 

The verdict of the French engineers may be said to have 
been that this proposal was a step in the right direction, 
however doubtful it might be whether it was the wisest 
step that could be taken with its main principle—namely, 
to construct a road which shall be practically continuous, 
that is, on which the elasticity shall be everywhere uniform. 
We believe that those who have most carefully studied the 
subject will be most inclined to agree. When people talk, 
as they do so loudly, of the necessity of elasticity, it is 
uniform elasticity that they are really asking for. Thus, 
no debate on this subject ever takes place, without some 
allusion being made to the stone sleepers of the very early 
railway days, and their failure. It is forgotten, however, 
that between those sleepers the road was quite as elastic 
as it is now; probably much more so, when we consider 
the very light rails which did duty at that date. The 
fault was that there was a light, springy rail passing at 
every few feet over an immovable stone block, and it was 
the change from the highly elastic to the non-elastic 
portions that caused the unpleasant shocks and the exces- 
sive wear. On a line laid directly on live rock carefully 
levelled and smoothed trains would probably run easily 
enough ; just as they run easily on rails laid directly upon 
the top flanges of a bridge girder, which equalises the 
elasticity throughout. For similar reasons a line laid with 
cross sleepers, and therefore with alternate lengths of 
unsupported rail, requires a more elastic sleeper than 
a longitudinally-sleepered road, where the support is 
uniform throughout. It is scarcely necessary to say, 
however, that elasticity can be obtained quite as easily, 
and much more satisfactorily, with iron than with 
wood. Again, the proposal to turf the road over, extra- 
ordinary as it appears, was actually carried out some years 
ago by Mr. Benedict on one of the Bengal railways. He 
then used bowl sleepers, of the type which Mr. Livesey 
has made so familiar ; and after filling them with sand he 
buried them in the ordinary earth of the Indian plains, 
without any attempt at a “formation” of any kind, and 
had this grassed over as far as was practicable. The plan, 
we believe, answered perfectly, the sleepers remaining 
immovably fixed in the soil, which was not liable to be 
washed away by floods in the way common in hot coun- 
tries. It is, in fact, in such countries, where sand is 
plentiful and wood scarce, that M. Bergeron’s system 
should, if anywhere, receive a trial; to England, unless 
in a few districts, it is obviously inapplicable. Neverthe- 
less, we feel sure that our French brethren will not regret 
the attention which they have bestowed upon it, in so far as 
it will have enabled them to bring their practice into 
closer accordance with the needs and exigencies of the age. 


A BERTHON BOAT IN A GALE, 

Ir has been believed by many that the remarkable collapsible 
boats invented by Rev. E. L. Berthon, and now coming into 
general use, though good for some purposes, could never stand 
the test of a gale of wind or compete with other boats in sailing 
powers. To prove the fallacy of this opinion, Captain Frederick 
Harvey, R.N., and Captain Whalley Nicholson ventured to take 
an ocean trip ina 28ft. boat of this kind, built at Romsey for 
the Union Company. With four seamen they embarked in the 
s.s. Esquibo, by the permission of the Royal Mail Company, on 
Friday, the 11th inst. On Monday the 14th, the boat and its 
crew were put overboard about 400 miles west of the Scilly Isles. 
There was a very strong wind and high sea. Owing to the thick 
weather and constant rain the boat’s crew got no observations, 
and when they ascertained their whereabouts by hailing a ship, 
they found themselves about sixty miles west of Cape Finisterre ; 
they then bore away more to the north, and reached the Scilly Isles 
on Saturday at 3a.m. Here they stayed till Sunday, the 20th, 
at 4 p.m., when in more than half a gale of wind they started 
again for Southampton, and made the wonderful run of 240 
miles to the Needles in thirty-five hours. We believe this is quite 
unprecedented for a ship's boat. Sometimes they logged more 
than ten knots an hour. That an open canvas boat should live 
in such a stormy sea as would have swamped any other is 
remarkable enough ; but that she should have been able to carry 
sail through it all, and at such tremendous speed, is quite 
astonishing. The courage and skill of Captain Harvey and his 
able coadjutor, Captain Nicholson, an officer in the army, were 
admirably displayed in starting again from Truro after encounter- 
ing such a gale of wind as they had in skirting the Bay of Biscay 
from south to north. One member of the crew—who were 
all volunteers—was the boatswain of the unfortunate Teuton, 
wrecked at the Cape last year. This man expressed his wish to 
join the party in order to prove that it was no fault of the 
Berthon boat on board the Teuton that it did not save the 
passengers. His testimony on this point concurs with that of 
all the other survivors, that the said boat was never lowered nor 
opened at all, but like others of the boats went down with the 
ship. The total distance run on this occasion could not have been 
much less than 800 miles, and when it is considered that the whole 
time she bore the brunt of the gale which raged here in the 
beginning of last week, we have abundant proof that Berthon 
boats are not exceeded in seaworthiness and speed by any others 
in the world. The boat is now afloat in the inner dock at South- 
ampton, and has not suffered in the smallest degree. She has 
been visited by a great many members of the British Association. 
The dimensions of the boat are as follows :—Length, 28ft. 4in.; 
breadth, 8ft. 6in.; depth, 3ft. Yin. When shut against the 
bulwarks of a ship her width is 22in. with all her gear stowed in 
her, such as masts, sails, oars, water breakers, and anchors. The 
time required to open, set up, and lower such a boat is less than 
one minute. It was done before 160 members of the British 
Association on Saturday last in forty-five seconds. It is an 
interesting question whether the great elasticity of these boats 
has not something to do with their unusual speed. 


HEMATITE IRON IN CLEVELAND 


In consequence of the peculiar manner in which the restriction 
in the production of pig iron in the Cleveland and Darham 
ironmaking district was brought about—that is, by the turning 
of many of the furnaces from the manufacture of Cleveland pig 
iron to that of the production of hematite and other iron from 
imported ores—there has been in the last year an enormous 
increase in the production of that class of iron. And at the 
present time there are one-half as many furnaces engaged in the 
district in the production of steel-making irons as there are in 


the production of iron from the native ores of Cleveland. It is 
true that in the case of Cleveland or native iron the!production 
for a year has been much less than the sale, and the stocks have 
been drawn upon to the extent of the large deficiency ; whilst 
though no account is kept of the stocks of hematite and other 
steel-making irons, it is supposed that in the year the stocks 
have increased. But the abnormal growth of the hematite iron 
trade in the Cleveland district remains, and this in the face of 
the stated success of the method for the utilisation of Cleveland 
iron in the production of steel. Unquestionably the growth has 
been contributed to by the extension of the area of the use of 
hematite ore, and by the fact that large quantities of its pro- 
duct have been sent out of the district, both as exports to the 
United States in the shape of pig or blooms, and in the former 
shape to the Sheffield and other consuming districts. It is true, 
also, that the Cleveland district is preparing to use more of its 
own iron in the steel manufacture ; but allowing for this, the 
largeness of the production of hematite in a region which is the 
greatest of our depositories of iron ore in the kingdom is startling. 
Nor are there any signs of a reduced demand, for to the Tees 
and to the Tyne the imports of iron ore from Bilbao, Carthagena, 
and other districts, are, if possible, heavier than they have been 
in previous periods. The cheapness of the ore delivered here, in 
consequence of there being great competition in its supply in 
Spain, and the comparatively low freights that now prevail, are 
unquestionably contributing to its great use ; and it is found 
cheaper in Cleveland to use the Spanish ore than that of the 
West Coast district. But the fact remains—and it is one that 
is worth noticing—that at the present time in the iron mining 
district of Cleveland there were produced last month 147,000 tons 
of iron from the local ores, whilst that of other kinds of iron is 
given as more than half that quantity—or, in round numbers, 
79,000 tons. As the stocks of Cleveland iron are decreasing, it 
is probable that its manufacture will be increased ; but there are 
indications that other furnaces on the seaboard will commence 
to produce hematite iron, and that thus the increase would be 
concurrent, and the large proportion of hematite iron might be 
maintained from time to time. 


BASIC STEEL, 


Mors will soon be known of the adaptability of the Thomas- 
Gilchrist process of steel making to the requirements of the 
several metallurgical centres of this country. Need it be said 
that in England only at Eston is the system as yet in commercial 
operation? There, however, the wealth and the enterprise of 
Messrs. Bolckow, Vaughan, and Co., have shown its adaptability 
to the utilisation of pig iron of the class most abundantly pro- 
duced from English ores. Next in the order of starting will be 
the North-Eastern Works at Middlesbrough, which are designed 
for this process alone, and where it seems likely that by the end 
of the yeara start will be made. Here as at Eston the pig smelted 
from Cleveland stone will be used. In SouthStaffordshire £30,000 
is understood to be ready to be subscribed to a basic steel works, 
one moiety by the local men who were represented by the com- 
mittee who there recently made experiments to test the 
adaptability of the common iron of that part of the kingdom to 
that process, and the other moiety by Mr. Gilchrist and his 
friends ; and now the prospectus is out for the raising of a 
capital of altogether £70,000 to start and carry on such a concern, 
to be called “ The Staffordshire Steel and Ingot Iron Company.” 
The directors set forth that they feel assured that a very sub- 
stantial profit can be made by the company on the capital 
required. In Scotland the utilisation of the pig smelted from 
the black-band of that part of the kingdom by the same steel- 
making process has been for some time under consideration, and 
has made such headway that until more is known, enterprise for 
the extended use in the northern kingdom of the acid process 
has been suspended. As the North-Eastern, and also the Stafford- 
shire works, have the personal assistance of Mr. Gilchrist, it is 
conclusive that nothing that can be done will be left undone to 
attain technical as well as commercial success in the newer 
works, Already in Europe about 10,000 tons of the metal are 
being made per week ; the works now in course of erection will 
be capable of turning out a further 10,000 tons weekly. 


THE MANCHESTER SHIP CANAL, 

ALTHOUGH the engineers employed in making the preliminary 
investigations in connection with the proposed ship canal to 
Manchester have not yet prepared a complete detailed report, 
the interim reports presented at the weekly meetings of the 
committee are, we understand, of a very satisfactory character as 
regards the practicability of constructing the canal. With regard 
to the alternative scheme suggested by a correspondent in one 
of the local journals, another correspondent, who has during 
numberless bicycle rides become pretty well acquainted with 
Lancashire, condemns the suggestion as altogether impracticable. 
The only course possessing a particle of feasibility for an alterna- 
tive route would, the writer contends, be to keep to the level 
country south of a line between Manchester and Wigan, and 
then to bear away to the north north-west ; but the high land 
west of Wigan would render even this course impracticable. 


SoutTH KENSINGTON MusruM.—Visitors during the week ending 
Aug, 26th, 1882 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 14,887 ; mercantile marine, building 
materials, and other collections, 8251. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 6 p.m., Museum, 
2296 ; mercantile marine, building materials, and other collections, 
809. Total, 26,243. Average of corresponding week in former 
years, 19,774. ‘Total from the opening of the » 21,274,309, 

THE INSTITUTE OF GREAT BrITAIN.—The autumn 
meeting of this Institute will take place at Newcastle-upon-Tyne 
from September 26th to the 30th. On Tuesday, September 26th, 
there will be at one p.m.—public luncheon; three p.m.—opening 
of the exhibition, by the Mayor of Newcastle-upon-Tyne; eight p.m. 
—first general meeting, opening addresses i“ Captain Douglas 
Galton, R.E., C.B., D.C.1., F.RK.S., President of the Congress. 
On Wednesday, September 27th, Section I., ‘‘ Sanitary Science and 
Preventive Medicine ;” ten a.m.—address by Dennis Embleton, 
M.D., F.R.C.S., president of the section ; eleven a.m. to one p.m. 
—papers and discussions on ‘‘Sanitary Science and Preventive 
Medicine ;” two to five p.m.—papers and discussions on ‘‘ Sanitary 
Science and Preventive Medicine ;” eight p.m.—conversazione. On 
Thursday, September 28th, Section II., ‘‘ Engineering and Archi- 
tecture ;” ten a.m.—address by Henry Law, M. Inst. C.E. 
president of the section ; eleven a.m. to one p.m.—papers and 
discussions on ‘‘ Engineering and Architecture ;” two p.m. to 
five p.m.—papers and discussions on ‘‘ Engineering and Archi- 
tecture ;” eight p.m.—lecture to the Congress, by Professor 
F, 8. B. F, de Chaumont, M.D., F.R.S. On Friday, September 29th, 
Section III., ‘‘Chemistry, Meteorology and Geology ;” ten a.m.— 
address by Arthur Mitchell, M.A., M.D., LL.D., F.R.S.; eleven 
a.m. to one p.m.—papers and discussions, ‘‘ Chemical, Meteoro- 
logical, and Geological ; two to four p.m.—papers and discussions, 
“*Chemical, Meteorological, and Geological ;” five p.m.—closing 
general meeting of Congress; 7 p.m.—public dinner. Saturday, 
September 30th, excursions; lecture to the working classes, 
by B, W. Richardson, M.D., LL.D., F.R.S, 
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ON GOVERNING ENGINES BY REGULATING 
THE EXPANSION.* 


By Mr. WILson HARTNELL, OF LEEDS, 


Tux object of the present paper is to illustrate the advantage of 
automatic expansion gear: in other words, of controlling the ex- 
pansion gear by means of the governor ; and to describe two such 
methods which have been arranged by the writer, and which have 
been extensively used, chiefly for small steam engines. The chief 
advantages derived from automatic expansion gear are, first, the 
saving of fuel arising from the smaller consumption of steam, and 
secondly, the greater regularity of speed. 

Saving of Fuel.—The extent of this saving depends upon the 
particular circumstances of the case. If the engine be for the 
most part fully loaded, expansion gear is of little benefit. If 
the steam pressure and the load be at all times nearly constant, 
expansion gear variable by hand may be equally advantageous, 
Non-automatic expansion gear must be adjusted to cut off late 
enough for the maximum load with the lowest pressure, otherwise 
the engine is liable to be stopped instead of regulated. Hence for 
engines subject to very varia 7 loads, such as ordinary agricultural 
engines, expansion gear variable by hand is practically useless. It 
is well known that, when a non-expansive non-condensing engine 
is working with a light load, the fuel used is excessive in proportion 
to the horse-power expended, the work of the steam being spent 
principally in overcoming the atmospheric resistance. The saving 
in fuel, therefore, due to automatic expansion, will be greatest in 
non-condensing engines with very variable loads, for the most part 
lightly loaded. In portable engines with automatic expansion the 
saving of fuel and water has been frequently reported by the users 
to be as much as one-third, when perro fate ges an ordinary 
engine under the same average conditions. 

Estimate of the Steam Saved.—Since the economy effected by 
automatic expansion is a variable quantity, depending upon the 
range of variation in the load as well as upon the eae con- 
struction of the engine and boiler, it is better here to omit refer- 
ence to the fuel. The measurement of the economy of steam and 
the manner in which it arises may be most readily shown by reason- 
ing decuctively from definite hypothetical conditions of load, and 
from assumed relations in regard to the point of cut-off ; these rela- 
tions agreeing with experiment on good average engines. Through- 
out this paper the writer has illustrated the various relations dis- 
cussed by means of geometrical diagrams, without giving the 
demonstrations ; first, as being the clearest and simplest means, 
and secondly, because many of the investigations thus illustrated 
would occupy more space than the whole of this paper. 

Form of Indicator Diagrams.—Figs. 1 and 2 are hypothetical 
indicator diagrams, showing the cut-off at 20, 40, and 60 per cent. 
of the stroke, with single and double valves, in condensing and 
non-condensing engines. Fig. 3 shows the effects of throttling. 
These diagrams are drawn in accordance with actual indicator 
an, the initial pressure being assumed at 60 lb. per square 
inch, 

Economy of Steam with Various Periods of Cut-off.—The verti- 
cal ordinates to the curved lines in Fig. 4 show the water used per 
indicated geen evil per hour for a cut-off at all parts of the 
atroke, the lines being drawn in accordance with experimental data 
and with Figs. 1 and 2. 

Economy of Speed Under a Variable Load.—F¥ig. 5 shows the 
relation between the quantity of steam expended and the mean 
pressure on the piston, using the throttle valve and the expansion 
valve respectively, in non-condensing engines corresponding with 
the diagrams in Figs. 2 and 3. The intersections of the vertical 
lines by the dark line represent the mean pressure on the piston, 
and by the curved lines the comparative steam used. Any vertical 
distance between the curved lines is the extra steam used with 
throttling as against expanding at the corresponding mean pres- 
sure. Fig. 5 may be constructed from real indicator diagrams, by 
— curves to represent the final cylinder pressures correspond- 
ing with the observed mean pressures, and making allowance for 
compression, condensation, &c. 

Economy of Steam with any Given Variable Load.—This is 
shown by Fig. 6. The horizontal distance between the vertical 
lines represents intervals of time. The height to the darkened 
curve represents the mean pressure on the piston at the corre- 
sponding time. The dotted curves are plotted from Fig. 5 at 
heights corresponding with the mean pressures. Hence the space 
enclosed between the darkened curve and any two ordinates—such 
as the space shaded—represents the relative work done in that 
interval of time; and the spaces enclosed by the two dotted 
curves represents the relative quantities of steam used when 
regulating with the expansion valve and with the throttle valve. 
The space between the dotted curves represents the steam saved. 

Prompt Governing.—The promptness with which automatic 
—— gear controls the engine, as compared with a throttle 
valve, is owing to its freedom from two evils, which may be termed 
“retardation from storage” and ‘ retardation from friction.” The 
retardation from storage is the effect due to the steam that is stored 
between the throttle valve and the steam port. The retardation from 
friction is the effect due to the friction of the throttle valve or of 
the controlling gear. With a cut-off valve there is no storage, if 
it be a main slide valve ora valve on the back of the main valve. 
With a cut-off gear there is also little or no friction to be over- 
come by the governor; for the reciprocation itself tends to move 
the gear in opposite directions alternately, so that the governor has 
merely to hold it still, or else permit it to move itself. 

Relation Between Position of Governor, Speed of Engine, and 
Pressure on Piston.—These three quantities have a definite rela- 
tion, if the boiler pressure be uniform. For the mean pressure 
depends upon the position of the cut-off gear or throttle valve, 
which position depends upon the speed of the engine. This is 
illustrated in Figs. 7, 8, 11, and 12, by three series of lines, 
which may be called governor-position lines, speed lines, and 
load lines, Thus in Fig. 7 the speed line No. 3 is supposed to 
correspond with the position of the governor on the governor line 
3, and also with the mean pressure or power, as shown by the 
dotted line 3. If the speed falls to line 4, or rises to line 2, the 
corresponding position of the governor and ‘of the dotted power 
line will be the lines 4 or 2. 

Perfect Governing.—Perfect governing with automatic expansion 
gear is illustrated by Fig. 7. The dark line on the lower part of 
the diagram indicates the load, that is, the mean pressure on the 
piston which would exactly balance the load, which may be called 
the independent variable. The dotted power line already 
described shows the actual mean pressure on the piston, or the 

yower. It is obvious that the spaces enclosed between the zero 
ine and the load line, and between the zero line and the power 
line, will on the average be equal to each other, as illustrated by 
the horizontal shaded spaces. When the load is in excess, the 
speed and position of the governor will fall; when the power 
is in excess the speed and position of the governor will rise. 
This diagram is merely illustrated, and not quantitative. 
The load is supposed to rise suddenly from $8 to 4, and 
simultaneously the speed of the engine, the position of the 
governor, and the mean pressure on the piston begin to vary, 
until the power rises to balance the load. The speed 
then remains uniform, but rather slower. This is shown by all the 
lines changing to position 4, and remaining there. The horizontal 
shaded space represents the power absorbed from the fly-wheel. 
Further on the load is supposed to fall to 2, and the speed to rise 
to 2. The vertical shaded line then represents the power absorbed 
by the fly-wheel. 

Retardation from Storage.—This is illustrated by Fig. 8. The load 
is supposed to vary from 2 to4. The speed falls from 2 to 4, and 


* Read before the Institution of Mechanical Engineers at Leeds, 
August 18th, 


the position of the governor does the same; but owing to the 
storage the mean pressure does not simultaneously rise to line 4. 
The speed therefore continues to fall, say to line 5, and the 
governor, instead of remaining at position 4, falls to position 5, 
thus putting on too much steam. The speed will then begin to 
rise again until too much steam is shut off; and in consequence 
several oscillations of speed take place without any further change 
in the load. 

Retardation from Friction —Fig. 9shows the outline of a pendulum 
overnor with balls 5in. diameter, about the size usual on an 
-horse power engine. Fig. 10 shows the centripetal force due to 

the weight of the balls, at various radial distances indicated by 
the vertical ordinates to the curved line. The inclined divergent 
speed-lines show the centrifugal force—increasing with the radius 
—due to the various speeds marked. The intersections of these 
lines by the curve show the speeds that balance gravity. By 
measuring vertically above and below the centripetal curve the 
resistance of the throttle valve at various radii, the dotted friction 
curves may be drawn through these points. The intersections of 
the friction and speed lines shows the increased or decreased speed 
required to overcome friction, and to move the balls outwards or 
inwards from any position, The area enclosed between the centri- 
petal curve, a friction curve, and any two vertical ordinates, shows 
the work done by the governor in overcoming external friction 
while passing from one to the other of the corresponding radial 
positions. The area enclosed between the centripetal curve and 
the base line shows the work required to open the balls, which may 
be described as the ‘‘ governor power.” 

Governor Power.—It may be seen from Fig. 10 that, whatever be 
the difference between any two good centrifugal governors, giving 
the same variations of speed, the average ratardation from friction 
will depend on the ratio between the total governor power and the 
resistance. It follows that the two governors, although they may 
be totally dissimilar, will be about equally efficient with equal 

ower ; otherwise the one with most governor power will govern 
est. It may be demonstrated that, if the above ratio be a small 
fraction, this fraction added to the free variation of the governor 
will give the retarded variation. In the above example the sensi- 
tiveness of the governor, when free, is about 6 per cent. from the 
mean speed, If the friction of the throttle valve be 3 per cent. of 
the governor power, the retarded sensitiveness of the governor will 
be 3 per cent. greater or 74 per cent. from the mean; whilst the 
alternate variation of speed must be 3 per cent. before the governor 
will move at all. In order to be ample, the governor power should 
be say twenty times the friction to . overcome ; it may be forty 
times with advantage. The description of any governor should 
state its free variation and its power. For example, the governor 
in Fig. 9, with 5in. balls at 8iin. maximum. radius, allows 6 per 
cent. variation from the mean speed, and its power is 5°6 foot- 
pounds, It may be observed from Figs. 10 and 28 that as the fric- 
tion curve is raised the governor begins to be unstable, commencing 
at the least radius. This would cause continuous “‘ hunting,” the 
balls flying out and returning slowly. The more sensitive the 
governor, the more possible is such an occurrence. 

Retardation from Friction.—The effect of this is to oblige the 
engine to change its speed sufficiently to overcome the friction 
every time the load is in the least changed, as shown in Fig. 11. 
The load changing from 2 to 3, the speed falls to 3 before the 
governor commences to move, and falls say to 4, before the governor 
has fallen to 3. The load again being taken off, the speed makes a 
large excursion in the opposite direction. 

Retardation from Storage and Friction Combined. —The total varia- 
tions of speed, arising from the combined retardation from storage 
and of friction, are much greater than either separately. They 
are illustrated in Fig. 9, where the load is supposed to increase 
from 3 to 4, and to remain constant. The governor, owing to the 
friction, does not begin to fall until the speed has fallen to 4; and 
when it does fall, the power line is not sufficiently changed till a 
little later. In consequence the speed continues to fall still more, 
and too much steam is admitted. The mean pressure thus con- 
tinues to rise, and produces an opposite variation before the 
governor begins to go in the opposite direction. Thus one small 
variation of the load may produce a series of disturbances in the 
speed, although there be no further variation in the load. These 
etfects may be noticed in an exaggerated form in a compound 
engine, where the governor works stiffly. By comparing Fig. 7 
with Fig. 12, the immense advantage of governing the cut-off gear 
will be apparent. It is, however, but just to state that the same 
effect could be produced with the throttle valve, if friction were a 
very smnall fraction of the governor power, and if storage could be 
got rid of. 

The writer will now descmbe two arrangements of auto- 
matic expansion gear which he has devised, and which have 
been extensively and successively used for some years. The 
governor shown in Figs. 13, 14, and 18 to 21, is*fixed to the crank 
shaft, and was schemed especially for portable engines. Its design 
resulted from the following considerations :—(1) that very great 
governor power—several hundred foot-pounds—could be obtained 
by placing the governor in the fiy-wheel ; (2) that with so much 
power it would be easy to move the excentric, and by some form 
of wedge gear to hold it when moved. It was afterwards found 
that sufficient power could be obtained in a much smaller diameter 
than that of the fly-wheel ; and separate governer drums were then 
adopted as more convenient. 

Form Applied to a Separate Cut-off Valve.—Figs. 13 and 14 
represent this governor as applied to the cut-off excentric of a 
fixed engine. It consists of a drum A, and weights BB, swivelling 
on the weight pins CC. The weights are connected by the coupling 
rod D, which is acted upon by the spring E. The excentric F is 
attached to the excentric carrier G, swivelling on the excentric 
pin H. The governor is coupled to the excentric carrier by means 
of a curved link I called a quadrant—although really less than a 
quarter of a circle—which is fixed to the quadrant arm and works 
through the quadrant pin on the excentric carrier G. The quad- 
rant is placed oblique to the circular path it describes, thus acting 
as a wedge ; so that by its intervention the governor can move the 
excentric, but the excentric cannot move the governor. It will be 
noticed that the excentric and the weight are guided in circular 
paths by pins, and not in straight lines by slides ; thus reducing 
friction to a minimum, and so ensuring greater delicacy of action. 
The resistance of the valve may be considered as a force acting on 
the centre of the excentric, as shown in Fig. 15, and tending alter- 
nately to push it towards and pull it from the centre of the shaft 
during each semi-revolution. Thus the power required to move 
the excentric is obtained from the crank shaft, and not from the 
governor. The incline of the link, and other moving surfaces, are 
so proportioned that the frictional work produced by the resistance 
of the valve equals, as nearly as possible, the tendency to alter the 
throw of the excentric. Thus the governor has little or nothing to 
do in order to hold the excentric in place; and freely adjusts it at 
such times as the governor and the excentric are acting in the same 
direction. The cut-off valve used may have single ports ; but to 
reduce the travel of the excentric, multiple ports have been gene- 
rally used, as shown in Fig. 16, and especially in Fig. 17. 

In designing this governor and its valves, the chief points to be 
arranged are the position and adjustment of the excentrics. The 
less the linear adjustment of the excentric the less the incline of 
the quadrant, and the more readily will the governor control the 
excentric. With condensing engines which do not require a late 
admission one port will suffice; but with large non-condensing 
engines which require steam to be admitted to ;%, the stroke triple 

orts may be necessary, and the cut-off excentric less than 25 deg. 
in advance of the main valve excentric. The main valve should 
have lap enough to open the port, say three-fourths its width at 
the end of the stroke, to get suitable compression and avoid back 
pressure. The valve ports should be as close as possible without 
risk of admitting steam at the back edge with an early cut off. 
The governor cannot be too powerful provided it be not too costly ; 
5 = 8 Pa sees per nominal horse-power has been found 
sufficient, 


Governor Applied to Ordinary Slide Valves. —With small engines, 
say with less than 10in. cylinders, it has been preferred fur the sake 
of simplicity to use but one slide valve. The governor was at first 
placedin the fly-wheel. It is now generally 
attached to an excentric which is coupled direct to the valve-rod. 
Fig. 18 shows the interior of the governor as used foran8-horse power 
or 10-horse power portable engine, with the weights open and the 
excentric in mid gear ; Fig. 19 shows the weights closed and theexcen- 
tric in full gear ; Fig. 20isaplan. It is d to 18in. diamet 
in order to clear the boiler. The parts have been arranged to use all 
the available space. The construction is essentially the same as 
in Fig. 13, but the quadrant can be set oblique in either direction, 
in order to reverse the engine. As before, A is the drum in three 
pieces, namely, tl disc plate, which is keyed to the shaft and 
turned on both sides to carry all the working parts, and the casing 
in halves; BB are the weights, C C their pins, D the coupling 
rod, E E the two springs, F the excentric, G the excentric carrier, 
H its pin, I the quadrant, J the quadrant arm, K the quadrant 

in. The path of the centre of the excentric is a curved line from 
ull gear forward to full gear backward. When the weights are 
open the quadrant puts the excentric in mid gear—i.e., opposite 
the crank pin of the engine. In this position the quadrant pivot 
N is nearly concentric with the quadrant pin. The other end of 
the quadrant is held by a screw O. Suppose the quadrant set 
obliquely, to run the engine forward. Then, to reverse the engine, 
set the piston near the end of its stroke, insert a strong screw- 
driver through the open part of the excentric, slacken the screw, 
push the excentric across, and tighten it again. This form of 
governor was first used at the Cardiff engine trials ten years ago, 
and was immediately adopted by Messrs, E. R. and F. Turner for 
their 8-horse power portable engines; from that time uninter- 
ruptedly until now the throttle-valve has been abolished in their 
8-horse power engines. So far as the writer is aware, from that 
date it is the only automatic gear which has been thus used for 
portable engines, to the entire exclusion of the throttle-valve, or 
which is even so used at the present day. With this governor it 
is difticult to detect any variation of speed under the most rapid 
and frequent changes of load. The supply of steam seems to vary 
simultaneously with the change of load. After a few governors 
had been made on the Cardiff pattern, it was found that larger 
wearing surfaces end more accurate work were desirable. The 
form of the drum was altered to that shown in order to facilitate 
the application of machine work. The bearing surfaces were 
enlarged, and the aljustment fitted to the quadrant pins retaining 
however almost the indentical centre lines. Some of these earlier 
governors were replaced, as were also the piston valves shown at 
Cardiff. So far as the writer is aware, with the above excep- 
tions the governor has been uniformly satisfactory; and he antici- 
pates that automatic expansion governors fixed on the crank shaft 
will in future be more used for small engines than any other kind 
of governor. Another form of this governor is shown in Fig. 20a. 
Ais the drum, B B the weights, C C very large pins cast on the 
weights, D the coupling rod, E E the springs, F the excentric fixed 
on the coupling rod. Although the friction of the pins cannot 
hold the whole thrust of the excentric, yet with quick-running 
engines the governor works well with the ordinary slide valve. 
Being simple and inexpensive it is being applied to such engines, 
including the cheapest forms, without increasing their cost. It 
can be reversed by attaching the coupling rod to the opposite side 
of the axis of the weight. Thus by means of governors placed on 
the crank shaft and acting on the excentric, throttle-valves may 
be abolished, and the advantages of being governed by regulation 
of the cut-off may be obtained in all sizes of ordinary engines. 

Automatic Expansion Regulator.—A governor and expansion 
gear not fixed on the crank shaft, and therefore called for distinc- 
tion by the above name, is shown in Figs. 21 to 23. Here Ais the 
body casting, B B the weights swivelling on the pins C C, D the 
slide pins, E the spring, F F two rollers which press on the slide. 
This was designed as a simple compact automatic expansion gear 
suitable for small engines. It is capable of any required degree of 
sensitiveness, and so powerful that it readily controls the expan- 
sion gear. The form of slide valve used may be the same as in 
Figs. 16and 17. That shown in Fig. 17 has been chiefly used for 
large engines. The cut-off is varied by means of the link gear 
shown in Fig. 21, which has been arranged so that, with a mean 
load, the eccentric rod and valve rod are in line, and there is little 
or no slope on the block. The whole is hung on the governor 
stand. The maximum incline of the link should not exceed 1 in6. 

Governor Power obtained with Springs.—This is much greater 
than can be obtained by the action of gravity in the same space. 

The size of a spiral spring may be calculated from the formula 
on page 304 of Rankine’s ‘‘ Useful Rules and Tables,” but experi- 
ence with Salter’s springs has shown that the safe limit of stress is 
more than twice as great as there given, namely 60,000 to 70,000 
per square inch with Zin. to Jin. wire and about 50,000 for din. 
wire. Hence the work that can be done by springs of wire is four 
or five times as great as Rankine allows :— 

For gin. wire and under maximum load in lbs. 
= 12,000 x (diam. of wire) * 
Mean radius of springs. 
Weight in lbs, to deflect the spring lin.— 
= 180,000 x (diam.) + 
Number of coils x (rad.) * 
The work in foot-pounds that can be stored up in a spiral spring 
would lift it above 50ft. Thus the weight of the springs in Ibs. 
need not exceed 4; the ‘“‘governor power” in foot-pounds. The 
coefficient of rigidity was noticed to be 12,600,000 to 13,700,000 
with jin. wire, 11,000,000 for 44, and 10,600,000 to 10,900,000 for 
Zin. wire, in a few rough experiments made with Salter’s springs. 

Fig. 9 shows an outline of a pendulum governor for an 

8-horse power engine, and Fig. 24 shows that of the 8-horse 
power automatic expansion regulator to the same scale. The 
ower of the former is 5°6 foot-pounds, and of the latter 37°2 
oot-pounds. The dotted lines show the diameter of ball, which, 
being raised the same height as the spring, will give an equal 
power. Fig. 25 shows the same for a 50-horse power engine with 
double springs ; its governor power is 270 foot-pounds. Comparing 
Figs. 9 and 24 in the 8-horse power engine, the spring governor is 
six times more powerful. The most advantageous travel for the 
balls may be shown to be half the maximum radius, The large 
governor is of unusual power. The expansion governor used at the 
Cardiff trials had about 90 foot-pounds governor power. The 
usual power for an 8-horse power engine is about 50-foot-pounds. 

For the resistance due to friction will be inversely as the travel, 
as the capability of overcoming this varies with the radius, To 
give the least radius the maximum advantage—assuming that 
the maximum radius is fixed—the least radius x travel must 
have a maximum value—i.e., they must be equal. It has 
sometimes been supposed that because the weights of a gravity 
governor are constant, and the resistance of the spring is least at 
the least radius, therefore the spring has a disadvantage. In 
either case the minimum centrifugal force is balanced and no more, 
the weight at that time rising slower. The two governors here 
described are numbers 6 and 12 of a series. After many unsuccess 
ful attempts to form a rational basis for this series, these sizes were 
drawn to embody all the latest experience, and logarithms taken of 
all their similar parts, from which were formed a series of equi- 
distant logarithms—i.e., in arithmetical progression—and from 
their corresponding number the intermediate sizes were drawn. 

Sensitiveness.—In this design the sensitiveness, or the variation 
from the mean speed required to traverse the governor, can be 
varied as desired. About 4 per cent. from the mean speed has 
been found best for small engines, and 3 per cent. for large ones. 
The size of the fly-wheel must be such that the variation of speed 
in each semi-revolution is less than the variation of the governor. 

It is essential to good governing to have a sufficient fly-wheel. 
The ‘‘rules of thumb” usually found in engineers’ pocket books 
ignore the laws of dynamics and are of no assistance. The writer 
has used the following approximate formula derived from Prof. 
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HARTNELUL’S GOVERNORS. 


(For description sce page 163.) 
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Rankine’s “‘ Useful Rules and Tables,” rule XI,, page 247. (q. v.) 
Let D = Diameter of fly-wheel in feet, measured to centre of rim. 

N = Number of revolutions per minute. 
W = Weight of rim in cwts. 
V = The variation of speed per cent. of the mean speed. 

w = L-HLP._ x 65,800,000 

V x D? x NS 
or 
_ AP»S x 4000 


Vx D? x N, 

Where A P=S = Area of cylinder in inches x mean pressure in 
Ibs. x stroke in feet. The above formula are for non-condensing 
engines cutting off at 4 to}. For ordinary non-automatic expan- 
sion engines the constants in the above formula may be } less. 
N.B.—See Rankine’s ‘Useful Rules and Tables,” page 248, 

AE 
f Pds = ‘19 in the above formula, Small engines are 


assisted to run steadily by the momentum of the machinery they 
drive. Thevalue of V or the variation permissible in portable engines 
should not exceed 3 per cent. with an ordinary load and 4 per cent. 
heavily loaded. In fixed engines, for ordinary purposes, V = 24 to 
3 per cent., for good governing or special purposes, such as cotton 
spinning, the variation should not exceed 1} to 2 per cent. In the 
governor, Fig. 24, suppose for the sake of simplicity that the arms of 
the bell crank levers are equal and at right angles ; then in all posi- 
tions the vertical rise of the spring equals the radial movement of the 
balls. In Fig. 26 the divergent lines show the centrifugal force, at 
different speeds, for all distances from the axis. The dark inclined 
or centripetal lines shows the centripetal force due to the force of 
the springs, which with the rectangular spring governor will be 
straight lines; and these centripetal lines produced show the com- 
pression of the spring when the governor balls are closed, called 
the “‘initial compression.” A vertical ordinate of this centripetal 
line at lin. compression would show the stiffness of the spring in 
pounds per lineal inch. Obviously the spring may be made to give 
any desired maximum or minimum speed of revolution; or the 
centripetal force may be balanced in all positions, if the initial 
compression bears the same ratio to the total compression that the 
shorter radius does to the longer. 


Screwing up the Governor Springs.—This increases both the 
sensitiveness and the mean speed, as shown by the centripetal 
lines of Fig. 27. If screwed up too much, the governor ‘‘ hunts,” 
because the speed required to open the balls is greater than that at 
which they begin to close. The governor balls, when they begin 
to move, are in unstable equilibrium, and travel rapidly from one 
extreme to the other. The speed of the engines alternates from 
the maximum to the minimum, the governor balls pausing at the 
least radius while the speed rises, and vice versd. These results 
from screwing up the spring are evidently true, whatever the form 
of the centripetal curve may be; and are, therefore, the same in 
all known forms of spring governors. To increase or diminish the 
speed of any spring governor, stiffer or weaker springs must be 
used, since screwing and unscrewing any particular spring would 
make it either too sensitive or too sluggish, excepting for very 
small adjustment. 

It may be seen from Fig. 27 that the stiffness of the spring 
should vary as the square of the intended mean speed. Suppose 
the pressure on the spring at 100 revolutions at the maximum and 
minimum radii was 200 lb. and 1001b. The springs to suit a varia- 
tion 95 to 105 will be— 

95 \2 _ 
100 = 902and 200 x = 2205. 


That is, the increase of resistance must be 220 —- 90 = 130. The 
speeds due to this spring screwed up for different speed are shown 
in the following table :— 


Revolutions, ballsshut .. .. .. .. ..| 80, 90 95| 100 110) 120 
Pressure on springs, balls shut.. .. .. ..| 64 90| 100 121) 144 
Increase of pressure as the ball opens .. ..| 130 180| 130 130, 130 
Pressure on spring, ballsopen.. .. .. ..| 194) 211 220) 230 251) 274 
Revolutions, ballsopen .. .. .. 98 102 105) 107 112) 117 
Variation, per cent. of mean speed.. .. 


The speed at which it would become astatic is 114. Since any 
spring will give the right variation at some speed, it is often con- 
venient to determine the correct spring by experiment with a 
wrong one. Thus, if a governor with a spring, whose stiffness is 
50 Ib. per inch, acts best when the engine runs at 95, 90 being its 
proper speed 50 x (3°) = 45 lb. is the stiffness of spring 
required. 

Angle of the Bell Cranks.—From Figs. 26 and 28 it appears that 
the mean position with a rectangular bell crank by no means 
corresponds with the mean speed. To correct this, the centrifugal 
line must be curved as in Fig. 10, which can be done by increasing 
the angle of the bell crank. The effect of increasing the angle 
has been very carefully calculated for a progressive series of angles 
and for various variations from the mean speed. This effect is 
indicated in Figs. 28 and 29 by “‘ variation curves,” the vertical 
height to which at any point shows the variation from the mean 
speed due to that position of ball. The angle chosen for the 
automatic expansion regulator is 96 deg.; but for the governor with 
5 per cent. speed limits the angle may be increased. These rela- 
tions apply equally to the governor and to the crankshaft. The 
friction wheels were adopted instead of links, because links and 
connections were found to produce irregular variation curves, 
inadmissible where very sensitive and good governing is required. 
The relation between the position of the link-block and the point 
of cut-off is also shown in Fig. 31. The relation between the 
governor, and the load on the piston is given in Fig. 32; it varies 
a little with different gears. It will be noticed that considerable 
variation from the mean load is required to produce 1-per cent. 
variation of speed. 

Applications of the Governors.—The expansion governor, as 
already noticed, has been adopted by Messrs. E. R. and F. Turner 
on all their 8-horse power engines since the Cardiff Show of 1872. 
The first few made were, however, replaced by the latter form 
which has been described. It has also been much used, acting upon 
the expansion valve, for various fixed engines made by Messrs. 
Turner themselves, and by Messrs. Allen, Ransome, and Co., and 
others. The expansion regulator has been extensively used by 
Messrs. Marshall, Sons, and Co., on engines of all sizes, fixed and 
portable, and on all their large stationary engines. It has been 
applied to large compound condensing engines, and has been com- 
paratively much used for electric light engines. 

Indicator Diagrams.—Those for the expansion governor with 
single slide valve are identical with those produced by link motion. 


THE Loncest LINE OF FENCE IN THE WORLD will be the wire 
fence extending from the Indian Territory west across the Texas 
Panhandle, and thirty-five miles into New Mexico. The fence 
will be over 200 miles long. 

THE Steam BoiLer InsurANcE Company.—The 
annual meeting of the Midland Steam Boiler Insurance Company 
was held in Wolverhampton on Wednesday, and a dividend of 4s. 
per share was declared. It was reported that the boilers inspected 
and assured numbered 2059 in the Southern district and 1049 in the 
Northern district. The total of 3108 was 161 fewer than last year, 
which was attributed to depression of trade. The chairman 
announced that the directors contemplated making important 
alterations in the insurance rates. The provisions of the new 
Boiler Act would receive the greatest attention of the directors, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

A BETTER business is doing, and seems likely to be done in the 
early future, in girder and in roofing and bridge plates, which, at 
£8 as a minimum, are as low as Cleveland plates at £7 5s. at the 
mills ; and the constructive engineers here are considerable buyers 
of Cleveland plates when the prices leave a difference of 5s. to 10s. 
a ton against Staffordshire sorts. Boiler plates are this week 
selling no less than a week ago, though there is yet plenty of room 
for an improvement at most of the plate mills. More makers are 
getting £9 with less difficulty, and £10 is less rarely demanded 
than lately. 

Bars were to be had to-day at from £8 2s, 6d. down to £6 5s., 
and occasionally £6 2s. 6d., but the demand ran most upon the 
£6 5s. and £6 7s. 6d. qualities. At some of the leading bar mills 
there is this week more doing, in rivet rounds in particular. 
Plating and horseshoe bars likewise are in improved demand. 

Barrow hematites, which a fortnight ago were advanced from 
£3 7s. 6d. to £3 8s. 9d., are this week put up another 1s. 3d., 
making the present rate £3 10s. Less than that money would not 
be taken, and then only for future delivery. The makers of 
Staffordshire and also Shropshire all-mine pigs were firmer in 
demanding £38 5s. to £3 7s. 6d.; part-mine were £2 10s. to 
£2 12s. 6d.; and cinder pigs £2, up occasionally to £2 2s. 6d. 

Brown ironstone, calcined, sells fairly well from the North 
Staffordshire mines at 11s. per ton at consumers’ furnaces. The 
price is lower than the mineowners, who get the same description 
of stone in South Staffordshire, can accept. Robins and blue flats 
could have been sold yesterday and to-day at 14s., but the figure 
was within the lowest named by the vendors. 

Coal was less neglected, and 6s. 6d. for good forge coal at the 
pits was a more general quotation. 

The bridge and roof builders are full of work, and it is hoped 
that a railway roof for erection in the Manchester district, and 
which will consume 2800 tons of iron, may quickly be added to the 
business on the books. Whether the tenders which have gone in 
from engineers in this district will be successful or not is, however, 
problematical, since the competition for the work is, it is under- 
stood, rather severe. 

The edge tool makers continue to receive inquiries through 
London merchants, and also direct, for Government stores needed 
in satisfaction of the requirements of those portions of the Army 
and Navy now in Egypt. Among the tools sought are 3000 best 
cast steel spades and shovels, 5000 hammers, and 3000 chisels. 
Axes and choppers are likewise called for. The Indian Govern- 
ment, too, are seeking 6000 picks, which will have to be well 
steeled. Many of the goods, including the picks for India, will, 
it is hoped, be made in this district. Likewise, on account of 
Government, wrought iron odd work and ships’ chandlery are in 
brisk request. 

The employers in the nut and bolt trade, at a conference with 
the operatives, have just promised to consider their demand for an 
advance of 15 per cent. ‘‘on the list of 1881,” and to give them a 
decision very shortly. 

Owing to protracted delays the works in connection with the 
East Worcestershire Waterworks Company have not yet been 
completed, but it is hoped that in a month’s time the whole of 
them will be opened. The well has been emptied, and the lower 
bearing girders for the pumps are at length in place. The engines 
have been erected at the works of the contractors, and have been 
passed by the engineers. The Bromsgrove district has now been 
supplied with water, and soon the supply will be commenced for 
the other districts. The directors look to the Redditch district as 
probably the most profitable portion of their works. 

The most satisfactory exhibition of internal lighting by electri- 
city on a large scale which has yet been given in Birmingham is 
that which is this week taking place there in connection with the 
great musical festival. The splendid Town Hall, in which the 
musical performances are held, is lighted up in the evenings by the 
electric light, provided free of charge by Messrs. R. W. Winfiéld 
and Co., of the Cambridge-street Works. The Swan incandescent 
lamps are employed to the number of 496, the electric current 
being furnished by Crompton-Burgin dynamo machines, stationed 
at the Cambridge-street Works, a quarter of a mile distant, and 
connected with the hall by copper cables laid underground. The 
light throughout the hall is perfectly steady, and is free from the 
sickly moonlight tint. The total light provided is estimated to be 
equal to 8000 candles, as compared with 5600, which is the power 
of the ordinary gas illumination of the hall. Upon the flag-statf 
surmounting the outside roof is an electric arc of 10,000-candle 

wer, so that the approaches to the hall by night are almost as 
ight as day. The work has been carried out under the superin- 
tendence of Mr. H. Lea, C.E. 

The prospects of electric lighting were discussed at a half-yearly 
meeting of the Wolverhampton Gas Company on Tuesday. The 
chairman said that a great deal had been said in the papers about 
the cheapness of the new light; but it was certain that, when 
contracts were actually made, the terms were not such as to bear 
out such statements. 

The annual exhibition of the Staffordshire Agricultural Society, 
which was to be held at Lichfield next month, has had to be 
— for this year, owing to an outbreak of foot-and-mouth 

ease. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—There has been little or nothing doing in the 
market here during the past week, so far as pig iron is concerned, 
to really test prices. Nominally they are still firm, as makers are 
under no necessity to press sales at present, deliveries against 
contracts in most cases keeping them busy. There is, however, 
very little new business offering just now, as consumers are running 
off their contracts before putting out further orders, in the hope 
that by waiting they may gain some advantage, and the break-up 
of the combination between the Scotch and North of England 
makers for restricting the output will no doubt tend towards 
weakening the market. As regards finished iron, trade seems in a 
healthy condition, as although home requirements do not appear to 
be large, a fair demand for shipment imparts animation to the 
market. 

There was again but little actual business stirring in the Man- 
chester Tuesday’s market, and local makers of pig iron reported 
having done little or nothing during the week. ‘The output from 
the blast furnaces in the district is, however, all going away, and 
makers are even taking out of stock to meet deliveries on account 
of iron already sold, so that they are firm at their full rates of 
46s. less 24 for forge and foundry qualities delivered equal to Man- 
chester. District brands, although only small sales are being 
made, are still quoted at 47s. 6d. to 49s. for Lincolnshire, and 
48s. 6d. to 50s. for Derbyshire, less 2) ; whilst for g.m.b., Middles- 
brough, 52s. 10d. per ton net cash is asked for delivery equal to 
Manchester. 

The forges throughout the district are kept fully going, and 
finished iron makers on Tuesday were firm in their prices. Mer- 
chants in some cases complain that they are not doing much, but 
makers are well supplied with orders, and for export there is a 
good deal doing. The present low freights to India seem to have 
given a stimulus to shipments in that direction, and considerable 
orders have recently been placed for miscellaneous descriptions of 
manufactured iron. A very fair trade is also being done with 
Russia, and sheets are being taken largely by the galvanising trade 
for export to Australia. The general shipping demand for hoops 
has also increased of late. For delivery equal to Manchester or 
Liverpool prices average about £6 2s. 6d. for bars, £6 15s. 6d. to 
£6 17s, 6d. for hoops, and £8 7s, 6d. to£8 12s, 6d. for sheets, 


The engineering trades of this district are generally kept well 
supplied with work, although in some departments new orders are 
reported to be coming not quite so freely as of late. This is 
the case amongst machinists, but the principal firms are still 
busy. Wheel and millwrights report orders fairly plentiful, but 
they have to compete keenly, not only with Sheftield makers, but 
also with German houses for some classes of work. 

Founders generally have a good deal of the heavy class of work 
in hand, such as cast iron columns and girders for constructive 
purposes in connection with new public and business holdings in 
the district, and various railway extensions which are at present 
being carried out. In connection with the latter I saw at the works 
of Messrs. De Bergue and Co. a single web plate girder of rather 
large dimensions which is being constructed for the extension of 
the Lancashire and Yorkshire station at Staleybridge. The girder 
has a length of 130ft., with a uniform height of 9ft., and runs up 
to eleven plates in thickness in the centre, The firm have also in 
hand an extension of the Santos iron pier, South America, This 
extension is 420ft. in length, making the total length of the pier 
900ft., and is built on screw piles with plate girder superstructure, 
I may add that Messrs. De Bergue and Co. have in hand an angle 
and T-iron rolling mill for rolling boiler rings hot, which they are 
constructing on a new model, The machine, which will roll rings 
from 18in. up to 6ft. 8in. diameter, consists of three rolls working 
on the top of a large table, and the gearing and driving power are 
all carried beneath the floor of the shop. In connection with 
Messrs. De Bergue’s rivetting machine with yielding pillar, of which 
a description and illustrations were given in THE ENGINEER a few 
months back, the firm have adopted a dead-weight balance arrange- 
ment in the place of hydraulic power which was attached to the 
machine when first introduced, and several machines on this prin- 
ciple are now being constructed. 

I noticed the following paragraph in one of the local journals 
this week :—‘‘A certain firm of engineers and ironfounders in 
Salford, a member of which enjoys a seat in the borough council, 
has the following notice framed and hung up in the office :—* Our 
times for listening to solicitors of church subscriptions are from ten 
to two ; book agents, two to four ; commercial travellers, beggars, 
pedlars, and advertising men all day. We attend to business at 
night.’ Facetious, is it not? And who would have thought there 
was so much humour in iron?’ The office of the Salford firm 
referred to is, however, not the only one in the engineering trade 
of this district in which a similar notice is to be found, so that the 
“humour” of the thing has evidently been infectious. 

A Miners’ National Conference is sitting this week in Manchester, 
and a very elaborate programme of subjects has been prepared for 
consideration, including questions not only involving wages and 
working hours, but numerous details connected with the manage- 
ment of collieries and the processes of getting coal, whilst the 
somewhat worn-out theory of restricting the output, with the view 
of increasing prices and wages, is again to the front. One question 
which will be brought before the Conference is with reference to 
the use of compressed lime cartridges in the place of powder for 
bringing down the coal, and a resolution is to be proposed that the 
Conference urge upon the Home-oftice the necessity of finding 
means to test the principle of bringing into use this new system of 
getting coal. Mr. Burt, M.P., who occupies the chair at the 
Conference, in his opening address, said he thought they should 
urge upon Government to get employers, men of science, and 
others to investigate the matter, in order that they might deter- 
mine whether the new system could be adopted, with the view of 
abolishing, he hoped for ever, explosions in mines. The use of 
compressed lime cartridges has been made a very prominent matter 
recently, but as yet there are no reliable proofs as to its being a 
practical success. In fact, in some cases it has been tried and 
abandoned. 

A somewhat better demand is springing up for coal suitable for 
house-fire purposes, and pits in many cases are getting gradually 
in pretty near full work. The improvement, however, is not yet 
sufficient to affect prices, as there is still too much coal offering in 
the market for which sellers are only too ready to take the current 
low rates. As regards manufacturing classes of fuel, the demand 
remains much the same, and considering that the works through- 
out the district are mostly fully employed, no materially enlarged 
consumption can be looked for in this direction, and any upward 
movement in these classes of fuel will have to be derived from the 
withdrawal of the competition of house-fire qualities, At the pit 
mouth prices remain as last quoted ; but in view of the unsettled 
state of the men with regard to wages, colliery proprietors will not 
sell forward at present rates. 

Shipping is fairly active, with vessels more plentiful ; but prices 
are no better. 

For coke a good demand is maintained at fully late rates. 

There is no material change in the condition of affairs with 
regard to the St. Helens strike. All the men are still out, and as 
determined as ever to continue the struggle until they gain their 
point, whilst the employers show no sign of receding from the 
position they have taken, 

Barrow.—There is still a healthy tone prevailing in the hematite 
iron trade of this district, and sales to a considerable extent have 
been inade by makers. The demand is good all round, but on 
American account especially so, and everything points to the pro- 
bability of that country continuing to take a large amount of iron 
froin this district throughout the year. To the Continent also a 
large tonnage of metal is being exported, and large parcels are in 
preparation for early delivery in respect to contracts entered into 
some time ago. The Colonies also show a good and increasing 
demand for metal of all descriptions. There is no practical 
change in prices, though it may be observed sellers raise their 
quotations—Barrow iron, for example, being quoted in Birmingham 
at £3 8s. 6d., while the quotation in the district for mixed samples 
is 58s, Most of the makers are well sold forward and prices are 
very firm, 57s. is the quotation for No. 3 forge iron net per 
ton at works ; 14s. to 14s. 6d, is the quotation for iron ore at mines. 
There is a good demand and a prospect that, without new business, 
the whole of the mines will be well employed for some time to 
come. The report that large orders were recently given for iron 
ships is thought to be true, although official confirmation is yet 
wanting. There is a good amount of work on hand in all the 
other industries, and employment is brisk. There is a good demand 
for steel wire, of which there is a large output. Improved prices 
are given for coal and coke, and better employment prevails in the 
shipping trade, and in no previous year has there been a greater 
tonnage of exports. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A new trade introduced into Sheffield early this year continues 
to make very satisfactory progress—-the manufacture of tubes for 
locomotives and other purposes. Messrs. Howell and Co., who 
have a large steel and file business at Brook Steel Works, Brook- 
hill, carried on for years the making of hollow tubes at Birming- 
ham, They get the steel from Sheffield, and send it to Birming- 
ham, where the tubes were manufactured. The firm adopted the 
sensible course of transferring their works to Wincobank, Sheffield, 
where they are now doing a large business. They have resolved to 
add iron piping. On Saturday last the workmen, to the number 
of 250, on account of the opening of the new works, presented an 
illuminated address, together with a silver tea and coffee service, 
to Mr. J. B. Howell, the senior ner. The presentation took 
place at Mr. Howell’s residence, the Tower, Hathersage, where the 
men were entertained at luncheon. 

The Staveley Coal and Iron Company, Limited, one of the 
largest and most important of the coal concerns of England, has 
issued its report for the year ended 30th June last. ‘The profits 
from the various business operations of the company for the past 

ear amount to £49,492 3s. 2d., which, added to the balance 
Come forward from the last financial statement, amounts to 
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202 5s. 8d. An interim dividend was paid 
last amounting to £26,066 13s, 
and it is now proposed to pay a further divi- 
dend of £2 per share on the A and C shares and 
6s, 8d, per share on the B and D shares, carry- 
ing forward to the next account the sum of 
£26,068 19s, The directors add that excessive 
competition has continued during the year in 
the coal and iron trades of this locality. The 
Staveley Company is making extensive additions 
to its coal and ironstone properties. It has 
arranged to lease for sixty-three years the coal in 
the Sutton and Duckmanton estates adjoining 
Staveley parish, the property of Mr. W. Ark- 
wright, containing a surface of upwards of 5000 
acres. The company is making a railway to the 
proposed pits, and pushing forward the necessary 
preparations for sinking a pair of shifts into the 
top hard coal. The company has also, in connec- 
tion with the Bestwood Company, secured a lease 
of an ironstone field belonging to the Duke of 
Rutland in the parish of Eastwell, and is already 
using stone from these mines in the Staveley 
furnaces. The company has further arranged for 
leasing an ironstone of a different description in 
the parish of Waltham, also belonging to the 
Duke of Rutland. When the whole of the 
mines the company own and are interested in 
are developed, the company hopes to be able to 
obtain from these —— the whole of their 
supply of ironstone for smelting purposes. 

Wakefield new pushed 
vigorously forward. On the 18th October last 
there was cut the first sod of a reservoir at Ring- 
stone, near Rishworth Moor, where about 3200 
acres of gathering oa are available, capable 
of yielding near 4,000,000 gallons of water per 
day to Wakefield in the driest years, in addi- 
tion to nearly two millions of gallons per day 
to be given as compensation to mill owners. 
Ringstone will provide storage accommodation 
for 200,000,000 gallons, and is being constructed 
by Messrs. Metcalfe and Sons, of Bradford, at a 
cost of £31,710. On the 3lst inst. the sod of 
another reservoir was cut at Audley, which will 
provide storage accommodation for 300,000,000 
of gallons, and will cost about £40,000. The con- 
tract has been let to Mr. Donkin, of Cullerwater, 
Newcastle-on-Tyne. The water pipes for the 
new works are being supplied by Messrs. Coch- 
rane, Groves and Co., of Middlesbrough, at a 
cost of about £47,000, and the laying of the 
pipes is being executed by Mr. 8. Jowett, 
of Brighouse, at a cost of about £10,000. Messrs. 
Guest and Chrimes, of Rotherham, are supplying 
the fittings. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TuE iron market has been comparatively steady 
during the greater portion of the past week, with 
only a moderate speculative business doing. 
This has been due chiefly to the ae 
prevailing up till Wednesday afternoon wit 
reference to the fate of the proposal for renewing 
the agreement to restrict production. There can 
be no doubt that some of our ironmasters have 
felt for a considerable time that it would be an 
advantage to them individually to be at liberty to 
use as many furnaces as they might think proper. 
At the same time they could hardly disregard the 
necessity which existed for a combination to 
prevent stocks accumulating with the rapidity 
that they did before, and for some time after the 

roduction was reduced. There are still about 

,000 tons of pig iron in Messrs. Connal and 

Co.’s Glasgow stores ; and even with the present 
reduced number of furnaces in blast, and the 
excellent demand for consumption and shipment, 
the stocks are decreasing but slowly. The past 
week's business in pig iron for home use and ship- 
ment has been very good. 

Business was done in the warrant market on 
Friday forenoon at from 50s, 04d. to 50s. 1d. cash, 
and 50s. 34d. to 50s. 6d. one month, the after- 
noon quotations being 50s. 34d. to 50s. 2d., and 
50s. 3d. cash, and 50s. 5d. to 50s. 6d. one month. 
On Monday business was done in the morning at 
50s. 2hd. to 50s, 54d. cash, and 50s. 6d. to 
50s. 84d. one month. In the afternoon the market 
was firm with transactions at 50s. 54d. to 
50s. 64d. and 50s. 6d. cash. Tuesday's business 
was at 50s. 10d. to 50s. 74d. one month, and 
50s. 64d. to 50s. 5d. cash. Yesterday the market 
varied, with business done from 49s, 10d. cash, 
to 50s. 10d. one month. To-day market firm from 
49s. 6d. to 49s, 11d. cash, to 49s, 8d. to 50s. 1d. 
one month. 

Owing to the steady demand for makers’ iron, 
the quotations do not show much alteration. 
They are as follows :—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 61s. 6d.; No. 3, 53s. 6d.; 
Coltness, 64s, and 54s, 6d.; Langloan, 63s. and 
56s.; Summerlee, 62s, and 53s. 3d.; Calder, 
61s. 6d. and 53s.; Carnbroe, 55s. and 51s, 6d.; 
Clyde, 54s. 6d. and 51s, 6d.; Monkland, Quarter, 
and Govan, each 51s. 6d. and 50s.; Shotts, at 
Leith, 63s, 6d. and 56s.; Carron, at Grange- 
‘mouth, 51s, 6d.—specially selected, 56s.—and 

50s. 6d.; Kinneil, at Bo’ness, 51s, and 50s.; Glen- 
arnock, at Ardrossan, 55s. and 5ls. 64d. 
glinton, 52s. and 50s, 6d.; Dalmellington, 52s, 
and 50s. 6d. 

The arrivals of Cleveland pig iron at Grange- 
mouth are again small, being only 3760 tons for 
the week, as compared with 8107 in the corre- 
sponding week of last year. For the present year 
to date there is a total comparative decrease in 
these imports of no less than 39,390 tons. 

_ There me to be a further improved feeling 
in the malleable iron trade, chiefly resulting 
from the continued great activity in the ship- 
building yards of the Clyde. Prices of malleable 
iron are without quotable alteration. The 
machinery trade is active, the exports being 

ge and valuable, and the consignments of 
general iron manufactures from Glasgow are upon 
a satisfactory scale. 

The coal trade has been moderately active in 
the past week, at firmer prices for all sorts, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance at the Cleveland iron market, 
held in Middlesbrough on Tuesday last, was large, 
and the general tone was firm and animated. 
The quantity of pig iron thrown into stock by the 


cessation of work during Stockton races seems 
already to have been absorbed, and the heavy 
shipments which have since taken place have 
strengthened the position of sellers very ma- 
terially. The continued adoption of a restrictive 
policy by the combined Cleveland and Scotch 
ironmasters has not yet been definitely decided 
on. Nevertheless, it is generally regarded as 
certain that it will be, in the course of a few 
days; and both buyers and sellers are making 
their arrangements accordingly. Towards the 
end of last week, and early this week, a brisk 
business was done in pig iron. The price at 
which it changed hands was generally 44s. 6d. 
ver ton, f.o.b., for No. 3. g.m.b., and 43s, 6d. for 
vel iron. ‘There were cases, however, where 
lots were sold for 3d., and even 6d. per ton less. 
Consumers are anxious to buy for deferred 
delivery ; but makers will seldom sell far ahead, 
believing that still better prices are in store for 
them. Warrants are in rather better request 
than they were, and 44s, can now be obtained for 
Connal’s No. 3, f.o.b. warrants. The stock of 
iron in the Middlesbrough public stores is at 
present 116,981 tons, being a diminution of 376 
tons during the week. Shipments have been 
extraordinarily brisk, owing to the fine weather. 
On Monday they reached the total of 7941 tons 
of pig iron, and 1489 tons of manufactured 
iron, making a grand total of 9430 tons. 
This is probably more than they have ever 
reached before in a single day. Reviewing their 
course through the month, it will be found they 
are 18,000 tons better than during the corre- 
sponding portion of July. In all probability 
they will reach 93,000 to 94,000 by the 31st. It 
is understood that the excess is largely due toa 
demand from America having again set in. The 
pig iron exported thither has not, however, gone 
direct from Middlesbrough, but by the usual 
liners from other ports. 

The manufactured iron trade continues steady, 
but scarcely shares the animation noticed in pig 
iron. Indeed the manufacturers seem somewhat 
oppressed at present. Their prices have not 
iad lately, and they have even had some 
difficulty in maintaining them. On the other 
hand, they are paying the first 245 per cent. 
advance accorded by the Pease award, and in two 
or three weeks they will have to pay another 
24 per cent. To add to their discomfiture, they 
see pig iron going away in increased quantities to 
be worked up by others instead of by them, and 
its price enhanced to them accordingly. It is 
stated that they intend to claim 12} per cent. 
reduction of wages to come into operation at the 
end of the Pease award. 

The price of plates for shipbuilding purposes is 
still £6 15s. free in trucks, Middlesbrough, for 
large and favourable specifications, and up to £7 
for small or less favourable lots. Bars and angles 
are from £6 5s, to £6 7s. 6d. per ton, all less 24 
per cent. discount. Steel rails continue a drug, 
and not more than £5 to £5 5s. can be obtained 
for them. 

With regard to the somewhat ambiguous reso- 
lution passed at the recent conference of iron- 
workers at Leeds respecting the Board of Arbi- 
tration, the meaning has now been explained. 
The leaders of the men’s Union say that they will 
not continue to act as representatives in nego- 
tiations with employers, on behalf of the iron- 
workers, unless they have a sufficient guarantee 
that the latter will in future abide by the 
decisions constitutionally arrived at. The 
guarantee they demand is a vote to be passed by 
a large majority of the workmen at every works 
affected, agreeing to abide by awards and de- 
cisions. Failing this, all representatives will 
—_ and leave the Board of Arbitration to its 
ate. 

Indeed, there seems now to be a general con- 
sensus of opinion both among employers and the 
more intelligent of the workmen that the Board 
should be allowed to die a natural death at the 
end of the Pease award, and should be succeeded 
by a joint committee of the two unions, which 
committee should deal with all disputes and dis- 
cuss all matters relating to the relations of em- 
ployers and employed. The unions should each 
recognise the other as representing, and able to 
command obedience from their constituents, and 
no non-unionists on either side should be con- 
sulted or considered at all. The great difficulty 
of the Beard of Arbitration, viz., inability to 
enforce its own decisions, will thus be overcome. 
Decisions by the joint committee, or by its mutu- 
ally chosen referee, will have the full power of 
both unions to enforce them, and will be certain 
to be respected. Indeed, the great present ho 
of the manufactured iron trade, as regards the 
management of labour, now lies in the direction 
of perfecting and intelligent working of the new 
system here indicated. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


SUBSTANTIAL work was carried out by Mr. H. 
O. Fisher on the Taff Vale line on Saturday last. 
For some time the Taff Vale Railway Company has 
been placing a third line of rails, and the problem 
has been to remove a massive stone bridge on the 
main line and substitute iron girders, and yet not 
interfere either with the passenger or coal traffic. 
This was well accomplished. Resource was had 
to the electric light, powerful cranes, dynamite, 
and a large body of men, and by Sunday night 
the problem was solved. The task was one of 
extreme difficulty and danger, as it was necessary 
to use dynamite continuously and with all possi- 
ble speed. Mr. H. O. Fisher was aided by Mr. 
Walker, electrician, who supplied light equal to 
16,000 candles—Maxim Weston Electric Com- 
pany—by Mr. Cooper, Messrs. C. Jenkins and 
John James, inspectors, and Mr. Page, treasurer. 
As a feat of no ordinary kind, and redounding 
to Mr. Fisher’s capacity and perseverance, it 
well deserves a record. 

With the exception of one or two rather 
conspicuous names, an agreement has been 
entered into by the anthracite coal owners of 
Swansea and their men, regulating wages accord- 
ing to the 9th clause of the Sliding Scale Agree- 
ment of the South Wales and Monmouthshire 
Association. This provides ‘‘ additions or reduc- 
tions of 24 per cent. every period of four months 
as standards of 7s. 8d. and 8s,” 

Swansea coal trade has been very active during 


the past week, the total clearances of steam 
having been 30,912 tons. Patent fuel is also in 
good demand, 4150 tons having been exported 
during the week. This flourishing condition of 
the coal trade applies more or less to the 
whole of the South Wales coalfields, and 
notwithstanding the inclement weather which 
has either prevented vessels from coming, 
or others from being despatched, a total of 
201,000 tons left the Welsh ports during the past 
week, The market, too, is firm, and though there 
has been a slight amount of disquietude amongst 
the house coal men at Llanvabon, on the whole 
the attitude of the men has been very good. The 
working of the insurance fund has much conduced 
to this. The house coal men have a grievance, 
they say, in not having had the advance which 
was due to them on the basis of the amended 
sliding scale arrangement. There is evidently an 
error somewhere, for the Association would 
not deviate from the arrangement. Probably 
this may be cleared up at the next meeting 
of delegates. 

A large number of agents and workmen assem- 
bled at Tredegar, early on Saturday, to witness 
the formal trial of a steel rail mill, and this was 
satisfactorily accomplished amidst great applause. 
The full start of all the new works is now only 
the question of a short time. 

Ynyswen Colliery, the property of the late Mr. 
Kelly, who was fatally injured when inspecting 
it some time ago, is in the market. 

Important additions in the form of railway 
extensions and new docks are forthcoming at 
Newport, Mon. The new water scheme is being 
carried out there successfully. 

It seems tolerably certain that Cardiff will get 
its new water supply from the Taff Vale, six 
miles to the north of Merthyr, but I fail to see 
the wisdom of taking it vid Lisvane. The route 
should certainly be vid Pontypraid, and water 
might besupplied by Cardiff to the dense population 
around. Merthyr has lost one of the golden 
opportunities which come to so few. It has 
ownership, so to state, of the highest land in Gla- 
morgan, with its great watershed, and there are 
no engineering difficulties in the way of supply- 
ing Cardiff, Newport, and Swansea with water, 
second only to that of Glasgow. 

I am gl: d to report favourably of the iron and 
steel trade. Several cargoes left this week, and 
there are hopes thav some of the large floating 
orders may alight in Wales. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
which the Specijication they require is referred to, instead 
of giving the proper number of the ification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification, 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

22nd August, 1882. 

4011. Furnaces, J. and T. Robinson, Widnes. 

4012. Constructinc CarriaGE Doors, J. 
Wallis, London. 

4013. Fastenine for Buttons of Gioves, W. B. Espeut, 
London. 

4014. Hyprocarson Furnaces, J. Mundell and W. J. 
Gordon, Philadelphia, U.S. 

4015. AppLiances, &c., for Rartways, C. 

4016. Piston Lvusricators, H. J. Haddan.—(J. 
Fleischer, Cologne, Germany.) 

4017. ManuracturE of Hyprate of Giucose, H. J. 
Haddan.—{L. Verneisel, Germany.) 

4018. CLEANING, &c., T1N-PLaTE, B. Williams, Cardiff. 

4019. Fire-arms, &c., F. Roberts & B. Moore, London. 

4020. RoLLER-MILLs for GRINDING FLour, T. A. Adam- 
son, Belfast. 

4021. Exnaustinc Arr from Hay Stacks, W. Haigh, 
Skipton-in-Craven. 

4022. Row xocks for Boats, 8. S. Hazeland, Cornwall. 

4023. Prerparinc Book Covers, &c., R. Birdsall, 
Northampton. 

4024. Borrie Stoppers, I. Lippmann, Berlin. 

4025. WorkING Gear used in ELecrric Licutine, K. 
W. Hedges, London. 

4026. Skates, C. G. Beddoe, London. 

=. &c., E. P. Alexander._(M. Neuhaus, 

erlin. 

4028. Fitters, &c., E. Perrett, London. 

4029. Woop Mortisinc Macaig, J. H. Johnson.—(J. 
B. Alexandre, Paris.) 

4030. Makino Mats, &c., J. Maddin, London. 

4031. Heatino Rartway Carriaces, W. R. Lake.— 
(M. J. Walsh, New York, U.S.) 

4032. MANUFACTURE of GLass Bortt.ss, &c., T. Pyke, 
South Shields. 

4053. CARBURETTING ILLUMINATING Gas, C. Crozat, 
Eastcheap. 

4034. Generation, &c., of Exectricity, J. Williams, 
Riverton, U.S. 


23rd August, 1882. 


4035. Merat Cans, J. A. Lloyd, London. 

4036. Winpinc Wire upon ArMatuREs of DyNamo- 
ELECTRICAL Macuines, W. B. Espeut, London. 

4037. Stoppers for Botrves, &c., H. J. Haddan.—(@. 
Hardt, Cologne, Germany.) “ 

4038. ComBrNaTION Arms, R. Howard, Southampton. 

4039. IMPREGNATING MINERAL Susstances, W. R. Lake. 
—(R. Michelet and L. Tescher, Berlin.) 

4040. MecHANICcAL STokeErs, J. Proctor, Burnley. 

4041. Macuines for PREPARING Corton, &c., W. Lord, 
Todmorden. 

4042. Makina Steet for Corsets, &c., J. S. W. White- 
head, Halifax. 

4043. Macuines used in Makina Moutps for Natts, 8. 
Williams, Aston, near Birmingham. 
4044. TELEPHONE RecEIvine APPARATUS, R. and M. 
4045. WaRNING Apparatus, &c. s and A. 
Gliick, London. 

4046. Evecrric Arc Lamps, &c., J. Mackenzie, Halifax. 

4047. Lamp and O11 Freeper, W. Gillmore, Deptford. 

4048. Maxine CoLourine Matter, F. Wirth.— 
Oehler, Germany.) 

4049. CommutaTors for DyNAMO-ELECTRIC MACHINES, 
H. R. Lewis and W. C. Smythe, London. 

24th August, 1882. 

4050. Sree, used in Pranorortss, J. R. Gibson, 
J. 8. Baptie, and A, Squire, London. 

4051. Apparatus, &c., for Preservinc Meat, &c., W. 
H. Northcott, London. 

4052. Puzton Gic, H. Lloyd, Liverpool. 

4053, SLEEPER Cuatrs for Raitways, J. Blair, Glasgow. 

4054. Gas Furnaces, C. D. Abel.—(Stettiner Chamotte- 
Fabrik Actien-Geselischaft vormals Didier, Germany.) 


4055. Enoines, &c., T. Charlton & J. Wright, London. 
4056. Spinninc, &c., Worstep, &c., H. Illingworth, 
rad! 


‘ord. 

4057. Makinc AmmoniA, &., HE. P. Alexander.—(H. 
Y. and £. B. Castner, New York, U.8.) 

4058. Lace Boors, &c., A. C. Andrews, Birmingham, 

4059. Gas Fires or Stoves, A. J. Boult.—(P. Geofroy- 
Lomez, Tolouse, France.) 

4060. Macuine for Parntine, &., W. H. R. Toye, U.S. 

4061. Lips for Provision Cans, &., H. J. Haddan.— 
(Schneider and Lemp, Leipzig, Saxony.) 

4062. Sewina Macuines, H. J. Haddan.—(J. A. Doer- 
ing, Leipzic, Germany. 

4063. Heat, &c., J. Cavargna, Manchester. 

4064. ReGeNeRaTING Furnaces, C, Schén, Hamburg. 

4065. ELecrric Lamps, C. 8. Snell, London. 


25th August, 1882. 

4066. Srartinc of Horse TRAMCARS, J. 
L. Walsh.—(Z. Gerig, Berlin.) 

4067. Parer-curtinc MAcHINES, P. Jensen. 
—{E. Diets, Berlin.) 

4068. Moutpinc Topacco, &c., into Packets, H. 
Clarke, London. 

4069. Apparatus for Getrinc Coa., C. G. Robinson, 


Barnsley. 

4070. Looms for Weavine, J. Williams and H. Barnes, 
Burnley. 

4071. Apparatus for Printine, W. Haigh, Manchester. 

4072. FILTERING APPARATUS, v.F.C. Farquhar and W. 
Oldham, London. 

4073. BELL, &c., P. M. Justice.—(V. Vanker- 
bergen, Brussels. 

4074. Heatine Barus, & , D. Jones, Walton. 

4075. Maxine Cxoos, G. Glover, Liverpool. 

4076. Rotary W. B. Espeut, London. 

4077. Gas Stoves, J. F. & G. E. Wright, Birmingham. 

4078. Sprinc Hinces for Swine Doors, E. Barnes, 
London. 

4079. Seconpary Batrerizs, L. H. Somzée, Brussels. 

4080. ELecrric Measurino, &., Apparatus, 8. H. 
Emmens. London. 


26th August, 1882. 


4081. Friction Coupiines, &c., F. C. Glaser.—(F. 
Braun A. Stackpleth, Reigate. 

4082. Cans for HoLpine O11, &c., T. Marriage 

4083. OpentnG Borrtiezs, D. Cole, Swindon. 

4084. Arc E.ecrric Lamps, P. R. Allen, London. 

4085. Guipine, &c., Fisninc Nets, &., H. Davies, 

een. 

4086. Raitway CarrisGEs, &., W. J. Bennett and C. 
H. Rosher, London. 

4087. LicHTING RaiLway CARRIAGES by ELECTRICITY, 
H. E. Newton.—(Société Universelle d Electricité Tom- 
massi, Parr. 

4088. RecuLaTING, &., Flow of Fiurps, J. C. Steven 
son, Live: L. 

4089. HaMMERLEss Guns, &c., W. Anson, Aston. 

4090. AppLiances for Heatinc, &c., W. Thornburn 
Boroughbridge. 

4091. Winp Morors, H. Liibben, Hanover, Prussia. 

4092. DritLine Braces, &c., J. Rettie, London. 

4093. HaRvesTinc Macuines, J. Howard and E. T. 
Bousfield, Bedford. 

4094. Srarcu, &c., W. Lake.—(W. Jebb, Buffalo, U.S.) 

4095. UMBRELLA Movuntines, A. C. Henderson.(C. 
Grataloup and J. B. Leymarie, Paris.) 

4096. Gas Burners, W. R. Lake.—(E. Téterger, Paris.) 

4097. WHEELS, J. Fry, London. 


28th August, 1882. 
4098. BaLLoons, J. A. Fisher and C. Spencer, London. 
4099. SarETy-GUARD for CHaFF-CUTTING MACHINES, B 
Rigby, Liverpool. 
4100. HorsEsHOE Naits, W. J. Bingham, Sheffield. 
4101. PLoucnus, W. Swootman, Diss. 
4102. Crayes, A. Grafton, London. 
4103. Knitrinc Macnines, P. Bevernage-Standring, 
Gand, Belgium. 
4104. PorTABLE Fo.p1ne, &c., Boats, L. Jelf, London. 


4105. Looms for Weavine, J. Dawson, Lawiston, U.S. - 


4106. Printine Ink, C. F. Claus, London. 

4107. WuITE Picments, C. F. Claus, London. 

4108. PrePpaRING Porous Srticeous MaTERIALs, C. F. 
Claus, London. 

4109. Gas Lamps, F. H. Wenham, London. 

4110. TeLEPHOoNIC Apparatus, G. L. Anders, London. 

4111. Dynamo-ELEcTRIC Macuines, H. H. Lake.—(S. 
F. V. Choate, New York, U.S.) 


Inventions Protected for Six Months op 
Deposit of Complete Specifications, 


3978. Furnaces for Repvucine, &c., Ores, J. Imray, 
Chancery-lane, London.—A communication from J. 
C. Newbury, J. L. Morley, and B. Cleveland, Mel- 
bourne, Victoria.—19th August, 1882. 

3982. Execrric SIGNALLING APPARATUS, R. 
Brandon, Paris, France.—A communication from H. 
W. Southworth, Springfield, Massachusetts, U.S.— 
19th August, 1882. 

4010. Coxstruction of Cannon, R. H. Brandon, Paris, 
France.—A communication from W. E. Woodridge, 
Washington, Columbia, U.S.—2lst August, 1882. 

4014. HypRocaRBoN Furnaces, J. Mundell and W. J. 
Gordon, Philadelphia, U.S.—22nd August, 1882. 

4039. IMPREGNATING MINERAL SuBsTances, &c., W. R. 
Lake, Southampton-buildings, Chancery-lane, Lon- 
don.—A communication from R. Michelet and L. 
Tescher, Berlin, Prussia.—23rd August, 1882. 

4054. Gas Furnaces, C. D. Abel, Southampton-build- 
ings, Chancery-lane, London.—A communication 
from the Stettiner Chamotte-Fabrik Actien-Gesell- 
schaft vormals Didier, Stettin, Germany.—24th 
August, 1882.. 


Patents on which the Stamp Duty of 
£50 has been paid, 


3411. Knirrinc Macurines, W. Morgan-Brown, Lon- 
don.—25th August, 1879. 

8425. Licuts for SicNaLuine, G. Pitt, Sutton.—25th 
August, 1879. 

8478. PuppLinc Furnaces, C. A. Day, London.—29th 
August, 1879. 

8521. Governors for Prime Movers, A. Rigg, London. 
—3rd September, 1879. 

3696. Boxes for Topacco, &c., C. Cheswright, London. 
—15th September, 1879. 

8826. CouPLine for Gas, &c., Pires, W. T. Sugg, Lon- 
don.—23rd September, 1879. 

3599. Fire WarninG Apparatus, J. G. Tongue, Lon- 
don.—6th September, 1879. 

8788. Brakes, &c., J. A. F. Aspinall, Dublin.—20th 
September, 1879. 

3408. Lock-stircH Sewing Macuine, C. Pieper, 
Berlin.—25th August, 1879. 

3440. WasHiInG Woven Fasrics, J. Smith, Thornlie- 

k, N.B.—26thAugust, 1879. 

8443. Fornaces for Steam E. Bennis, Bolton. 
—27th August, 1879. 

3488. Liquorinc Lump Svucar, C. D. Abel, London.— 
30th August, 1879 

3490. Protection of Harsours, J. Shields, Perth.— 
80th August, 1879. 

3533. Wire Sewinc Macuines, &c., T. White, Leeds. 
—8rd Septenber, 1879. 

8774. Burnine of H. Glover, Silvertown.— 
19th September, 1879. 

3785. Winpow Frames, W. P. Thompson, London.— 
—20th September, 1879. 

3472. Compounps for InsuLATING TELEGRAPH WIRES, 
A. Wilkinson, London.—28th August, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 
2981. Faprics Propucep by Lack MAacuinery, J. 
Whiteley, Nottingham.—23th August, 1879. 
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Sept. 1, 1882. 


Notices of Intention to Proceed with 
Applications. 


Last day for filing opposition 15th September, 1882. 


1872. Construction of Sipe Vatves, &c., E. Edwards, 

London.—Com. from E. Sonntag.—19th April, 1882. 
1892. Sream-TRaps, J. Shaw, Huddersfield.—20th April, 


1882. 

1900. Hoors for Barrets, &c., T. Nash and G. H. 
Hunt, Sheftield.—21st April, 1882. 

1916. MANUFACTURING — &c., T. A. Riggs, Alde- 
burgh.—22nd April, 1882. 

1917. Trres for Stock, G. W. Knox, Sheffield. 
—22nd April, 1882. 

1918. Manuracturinc Warer-cas, J. C. Mewburn, 
London.—Com. from G. 8. Dwight.—22nd April, 1882. 

1921. “‘Morkpant” for Bives, 8S. Musgrave, 
Leeds.—22nd Aprii, 1882. 

1924. Ropg-rraction Ratt or Tram Roaps, &c., W. P. 
Thompson, London.—A communication from W. 
Haddock and J. Frank.—22nd April, 1882. 

1930. Piacarps on Tram-cars, &c., F. H. 
F. Engel, Hamburg.—A \ nen from G. 
Richter.—22nd Apri, 188: 

1935. PLumBers’ FURNACES, 8. Cooper, Liverpool. 

—24th April, 1882. 

1940. Evecrric Batreries, W. R. Lake, London.—A 
communication from L. Maiche.—24th April, 1882. 
1948. Convertinc Liguip into Spray, L, H. Armour, 

Gateshead.—25th April, 1882. 

1959. MaNuFACTURING ORNAMENTAL SuRFACEs for 
&c., Purposgs, J. Noad, East Ham, and 
H. Salomon, London.—25th April, 1882. 

1967. Maximum, &c., THERMOMETER, H. Haddan, Lon- 
don.—Com. from H. Kappeller, jun.—26th Apri, 1882. 

1969. EXPLosIvE Compou np, C. W. Siemens, London. 
—A com. from C. Himly.—26th April, 1882. 

1974. Barns, &c., with Ralsinc and Roors, 
I, Henson Derby. —26th April, 1882. 

1977. Vatvgs, J. Baldwin, —26th 1882. 

1979. Urrna.s, J. B 26th April, 
1882. 


1981. CHarcinc Biocks with CoLovur, 
A. M. Clark, London. —A communication from J. 
Hutchison.—26th April, 1882. 

1989. Maxrnc Barrets, H. J. Haddan, London.— 
communication from W. Stewart.—27th April, ise 

1993. Umpreas, &c., J. T. and F. 8. Liley, London. 
—27th April, 1882. 

2011. LiaBrirty to Corrosion of SCREW- 
PROPELLER Biapes, D. Johnston, Govan. — 28th 
April, 1882. 

2030. Evecrricat Switcues, &c., R. Brougham, Lon- 
don.—28th April, 1882. 

2085. ScREW-PROPELLERS, &c., A. J. Davison, Sunder- 
land.—3rd May, 1882. 

2122. ManuracturRE and TReEaTMENT of TEXTILE 
Mareriais, G. Jaeger, Stuttgart.—5th May, 1882. 
2123. CoLLaAPsIBLE Boxes, Haddan, London.—A 
communication from B. Riickert.—5th May, 1882. 
2175. HorsesHors, A. Vanderkerken and J. Mans, 

Brussels.—9th May, 1882. 

2183. Macuryes for Dressrne &c., A. M. Clark, 
London.—A communication from La Compagnie 
Générale de teinturerie et Appréts “‘ Syst?me André 
Lyon.”—9th May, 1882. 

2060. Apparatus for MakrNe Naits, J. W. Summers, 
Stalybridge.—22nd June, 

ae for Boors, J. N. Aronson.—2lst July, 

3492. Sicnaisinc, H. J. Haddan, London.—A commu- 
nication from A. & E. F. Webster.—22nd July, 1882. 

3572. Crocks, W. R. Lake, London.—A communication 
from R. W. Willson.—27th July, 1882. 

3635. Makrnc FLovur, H. H. Lake, London.—A 
com. from R. R. Schmidt.—8lst July, 1882. 

3685. DyNaMO-ELECTRIC Macurnes, W. Lake, London. 
—Com. from H. Sample & F. Rabl.—2nd August, 1882. 

3717. Axves for Stock, W. R. Lake, London. 
—A com. from D. Anderson.—4th August, 1882. 

3795. Evecrric Lamps, &c., W. R. Lake, London.—A 
communication from J. Wallace.—9th August, 1882. 

83872. Fotprnc Carrs, W. R. Lake, London.—Com. 
from F. Johnson & J. Hayward.—l4th August, 1882. 

3904. Breacninc, C. Toppan, Salem, U.S.—15th 
August, 1882. 

3905. CoLours of Fasrics, C. Toppan, 
Salem, U.S.—15th August, 1882. 

3967. Watcu-cHarns, A. M. Clark, London.—A com- 
munication from W. C. Edge.—18th August, 1882. 
3982. ELecrric SignaLtinc Apparatus, R. H. Bran- 
don, Paris.—A comraunication from H. W. South- 

worth.—19th August, 1882. 

4010. Constructinc Cannon, R. H. Brandon, Paris.— 

Acom. from W. E. Woodbridge.—2\st August, 1882. 


Last day for filing opposition, 19th September, 1882. 


1458. RENDERING Tissves, &c., UNINFLAMMABLE, L. A. 
Groth, London.—A communication from H. R. P. 
Hosemann.—27th March, 1882. 

1936. ConstrucTING Wacons, J. McCulloch and W. 
Cook, Glasgow.—24th April, 1882. 

1951. MACHINERY for Hooprnc Casxks, A. J. Boult, 

mdon.—Com. from M. Beasley.—25th April, 1882. 

1954. Macurnery for &c., METAL Goons, H. 
F. Taylor, Neath.—25th April, 1882. 

1962. Preventinc Away of Horsszs, H. Lake, 
London.—Com. from R. La Grange.—25th April, 1882. 

1962. Copyinc Presses, E. Behrens, East Greenwich. 
—25th April, 1882. 

1972. RaiLway CARRIAGE Roor Lamps, H. Defries, 
London.—26th April, 1882. 

1973. MovuLpine Seccars, W. E. Gedge, London.—A 
communication from A. Pothier.—26th April, 1882. 

1975. Ventriators, &c., T. E. Bladon, Birmingham.— 
26th April, 1882. 

1991. Currinc Pips, C. D. Abel, London.—A com- 
munication from Th. J. Geerkens. "27th April, 1882. 

1992. INTERNAL Stoppers for Borties, I. Burdin, 
Knottingley.—27th April, 1882. 

1995. Heatine, &c., Metats, H. H. Andrew, Sheffield. 
—27th April, 1882. 

1998. ConsTRUCTING V: oe for Liquips, J. Robinson, 
Bradford.—27th April, 1 

2007. MACHINERY for LA Poratogs, C. D. A 
London. —A com. from C. Gramke.—28th April, 1882. 

2014. Treatine Ricg, J.T. Armstrong, Newcastle- 
under-Lyme.—28th April, 1882. 

2015. Openinc, &., WINDOW-SASHES, and 
W. Davie, Southampton.—28th April, 1 

2034. APPARATUS for &e., Harrop, 
Manchester.—29th April, 1 

2044. DyNaMO-ELECTRICAL R. Brougham, 
London.—29th April, 1882. 

2048. Vacrnat Syrinogs, E. de Pass, London.—-A com- 
munication from P. Lawrence.—lst May, 1832. 

2055. Maxine Certain Parts of Boots, J. Keats, 
Bagnal.—lst May, 1882. 

2073. Caruerers, T. and W. J. Nicholls, London.—2nd 
May, 1882. 

2080. Testinc StrenctH of Matertats, W. Porter, 
Lee.—2nd May, 1882. 

2086. MANUFACTURE APPLICABLE as & DEODORISER, &c., 
0. Bowen and A. Miller, London.—8rd May, 1882. 
2098. Makinec Baes, H.J. H. Haddan, London. 

—A com. from M. N. Stanley. —4th May, 1882. 

2106. Macutvery for Coatinc Meta PvatEs with Tin, 
&c., H. F. Taylor, Neath, and G. Leyshon, Tividale. 
—4th May, 1882. 

2111. Stream Borers, A. F. Yarrow, Poplar. 
—4ith May, 1882. 

2295. COMPENSATING DYNAMO-ELECTRIC MACHINES, B. 

. Chameroy, Maisons-Lafitte (Seine et Oise), 
France.—l6th May, 1882. 

2536. Securine Scaes” to Tanos of H. H. 
and G. H. Taylor, Sheffield.—27th May, 18: 

2543. Dryinc Gratn, &c., H. Scholfield, Nottingham. 
—30th May, 1882. 

2829. Water Suppty, &c., R. R. McKee, Kirkcaldy.— 
15th June, 1882. 

3046. Exrractinc and Sitver from their Orgs, 
R. Barker, Seacombe.—28th June, 1882. 


3186. REcovERY of Suvpuor from AtKaL Waste, W. 
Weldon, —A from M. 
Schaffner and W. Helbig.—6th July, 1882. 

3220. Woot, R. H. Woodley, Limehouse.— 
7th July, 1882. 

$221. SECONDARY R. H. Woodley, Lime- 
house, and H. F. Joel, Dalston.—7th July, 1882. 

$244. INCANDESCENT ELECTRIC Lamps, T. J. Handford, 
London.—Com. from C. Van Cleve.—8th July, 1882. 

$271. Evecrricat Mersrs, T. J. Handford, London.— 
A communication from r Edison. —10th’ July, 1882. 
$282. Fasrenine for Lips, &c., J. Ingleby, Manchester. 
—A communication from the Berlin-Anhaltische 
Maschinenbau-Actien-Gesellschaft.—llth July, 1882. 

3303. Seconpary Vottarc Batreriss,.F. W. Durham, 
New Barnet, & P. Ward, Fulham.—12th July, 1882. 

$318. Apparatus for Propucine, &c., ELectRIc ENERGY, 
I. L. Pulvermacher, London.—12th July, 1882. 

= Lames, C. W. Siemens, London.—l3th July, 


3344. Secr-actine WINDOW-BLIND Ww. 8. 
Laycock, Shetfield.—14th July, 188: 

8355. Apparatus for SupPLyiNnG J. 
Handford, London.—A communication from T. A. 
Edison.—14th July, 1882. 

3367. Macnines for Printinc Szverat at the 
Same Time, E. de Pass, London.—A communication 
from J. Krayer.—15th July, 1882. 

CHDMNEY-TOPS, T. J. Baker, Newark.—18¢th July, 


3486. VentiLaTinc AppLiances, J. Leather, Liverpool. 
—22nd July, 1882. 

3502. Fue. Economisers, J. G. Perkin and J. Scott, 
Wakefield.—22nd July, 1882. 

3506. Carryine Coa, &c., E. O. Greening and H. J. 
Collins, London.—24th July, 1882. 

$542. Macnines for Wasninc Fasrics, B. Davies, 
Adlington,& J. Eckersley, Blackrod.—26th July, 1882. 

3586. Toy Savincs Banks, W. R. Lake, London.—A 
communication from J. H. Bowen.— 28th July, 1882. 

3587. Coverines, J. F. Watson, Anerley.—28th 

y, 
ay Cuains, W. Hartcliffe, Salford.—29¢h 
uly, 
3628. y bend H. J. Haddan, London.—A communica- 
tion from L. J. Knowles.—31st July, 1882. 
. Moror, H. J. Haddan, London.—A communica- 
tion from G. Rupalley.—Sist July, 1882. 

$634. Bopprn Frauwes, H. H. Lake, London.—A com- 
munication from R. 8. Cookson.—3lst July, 1882. 

3639. Pururyinc Coat Gas, J. Walker, Leeds.—lst 
August, 1882. 

3683. Lockisc Mecuantso for Sares, &c., W. R. Lake, 
London.—Com. from F. Newbury.—2nd August,1882. 

3693. Evaporatine, &c., Liquips, H. Gardner, London. 
—A communication from F. B. Nichols and C. 
Thompson.—3rd August, 1882. 

3707. Compounp Steam Enorngs, C. J. Galloway and J. 
H. Beckwith, Manchester.—4th August, 1882. 

3962. Unper-coverinecs of of Spinninc Ma- 
CHINERY, B. J. B. Mills, don. —A communication 
from L. Cunit and J. Culty.—18th August, 1882. 

4039. ImpREGNATING MINERAL SvupsTaNces with 


Brrumryovus Propucts, W. R. Lake, London.—A 
communication from R. Michelet and L. Tescher.— 
23rd August, 1882. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
25th August, 1882.) 
726. Fronts or Boots, 8. Hudson, Bel- 
grave.—15th February, 1882. 
797. DisTRIBUTING ARTIFICIAL Manures, &c., F. 
Robinson, Bradley.—18th February, 1882 
942. Harn Crasps, F. L. R. Kopp, Hamburg. —27th 
February, 1882. 
949. Posten, &c., Sueets of Paper, F. Wolff, Copen- 
en.—27th February 1882. 
961. Macutnery for Capsciinc F. W. Boldt 
and P. C. Vogel, <9 ap 28th February, 1882. 
966. Sprinc Hinces, &c., T. B. Bennett, Aston- 
juxta-Birmingham.—28th February, 1882. 
1076. Smrrus’ Heartus, P. Everitt, London. -—6th 
March, 1882. 
107 J. J. Lish, London.—6th March, 


1166. Propuctne Surraces for &c., J. J. 
Sachs, Sunbury.—10th March, 1 

1170. Ancuors, W. Bullivant, London.— 
10th March, 1882. 

1177. J. D. Husbands, London.—10th 
March, 1882. 

1237. &c., A. Reckenzaun, Leyton- 
stone, and J. Redfield, London.—14th March, 1882. 

1320. BREECH-LOADING SMALL- -aRMS, W. M. Scott, 
Birmingham.—18th March, 1882. 

1350. Looms, A. Priestman and J. Ackroyd, Bradford. 
—20th March, 1882. 

1388. or VenTiLaTors, G. Kent, Portsea. 
—22nd March, 1882. 

1570. Evectric Arc Lamps, W. Jeffery, North Wool- 
wich.—3lst March, 1882. 

1745. Stzam Borvers, R. H. Brandon, Paris.—12th 
April, 1882. 

1878. DyNAMO-ELECTRIC J. H. Johnson, 
London.—19th April, 188: 

1946. SzconDARY Cc. V. Boys, Oakham.— 
25th April, 1882. 

2074. TRaNsMmITTING Heat to Lae. W. and J. Beesley, 
Barrow-in-Furness.—2nd May, 

2290. Macuinery for WINDING &c., B. M. Knox, 
Kilbirnie.—16th May, 1882. 

2435, SicuTinc ORDNANCE, J. H. Johnson, London.— 
23rd May, 

= &c., 8. Andrews, Cardiff.—2¢th May, 


2783. Macutnery for Curtinc and Dressinc Stone, 
H. J. Haddan, London.—13th June, 1882. 

2818. SECONDARY, Batrerigs, J. 8. Sellon, London.— 
15th June, 1882. 

2848. Srzam Pompinc Encines, T. H. Ward, 
Tipton.—16th June, 1882. 

2898. ConstructTinc IncaNnDESCENT ELectTric Lamps, 
A. Swan, Gateshead.—19th June, 1882. 

2907. Erectric TELePHony, J. G. Lorrain, London.— 
20th June, 1882. 

2988. Harness, W. Powell, Merthyr Tydvil.—23rd 
June, 1882. 

2990. Macuinery for Generatine, &c., ELECTRICITY, 
J. H. Johnson, London.—23rd June, 1882. 

3002. Dynamo-ELEcTRIC Macutnes, P. Jensen, London. 
—24th June, 1882. 


(List of Letters Patent which passed the Great Beal on 
the 22nd August, 1882.) 
729. Fotpinc Packine E. I. Billing, Chelten- 
ham.—1l5th February, 188: 
906. Moror R. Lake, London.—24th 
February, 
Sarre! F. Webster, London.—2nd March, 


1005. Borter Touses, &., W. H. Wood. Cookley.—2nd 
March, 1882. 

1007. Damper-rEGULATOR, 8. P. Wilding, London.— 
2nd March, 1882. 
1014. Propverna Caustic Barium, &c., from Svut- 
pHates, J. G. Tongue, London.—2nd March, 1882. 
1022. ELEVATING Apparatus, W. Blythe, London.—3rd 
March, 1882. 

1065. Buixps for Wixvows, J. Wetherilt, London.— 
6th March, 1882. 

1078. Srzam Generators, C. Kingsford, Upper Clap- 
ton.—6th March, 1882. 

1087. Macuines for Fettine, &c., Hats, R. Wallwork, 
Manchsster.—7th March, 1882. 

1090. Apparatus for Weavinc, E. O. Taylor and T. 
Brierley, Marsden.—7th March, 1882. 

1091. Looms for Weavine, D. Bailey, Lockwood.—7th 
March, 1882. 

1117. Naprep Hats, G. Atherton, Stockport.—8¢th 


March, 1882. 
1152. Reapine, &c., Macuings, J. 8. Macgregor, Edin- 


and G. Redfearn, Berwick-on-Tweed.—9th 

a 1882. 

1186. MAKING Hee sof Boors and Sxors, W. E. Gedge, 
London.—1llth March, 1882. 

1206. StRAmNERs for PAPER Put, R. Laurie, Derby.— 
138th March, 1882. 

1235. Rovsine Beer, H. Long, Bristol, and H. Aplin, 
Redfield.—14th March, 1882. 
1248. Roratine DruM for ToBACcO-CUTTING MACHINEs, 
T. Co W. Brewer, ogre March, 1882. 
1289. W. H. 8. Aubin, Bloxwich.— 
17th March, 1882. 

1297. Manuracture of Prixtep Fasrics, J. Imray, 
London.—17th March, 1882. 

1327. Evectric Currents of 
L. Crossley, Halifax, J. F. Harrison, 

radford, ew. ‘Emmott, Halifax.—18th March, 1882. 

TIREs, J. Haynes, Barnsley.—18th 
March, 1882. 

=. Locks, J. Mathisen, Christiania.—3rd 

Apri 
coal Locks, J. T. King, Liverpool.—26th April, 


A. W. Kershaw, Lancaster.—5th 

lay, 

2251. Rock-Bortna Macurnes, J. Urwin, Scotswood- 
on- May, 1882. 

2363. ToBACCO-PIPES, e Stanley, Manchester. — 19th 
May, 1882. 

2769. Dynamo-ELEcTRIC, &c., Macuives, J. Imray, 
London,—13th June, 1882. 

2838. Macuinery, G. Perkins, G. Wim- 
penny, & J. H. Evans, Manchester.—16th June, 1882. 

2851. Furnaces for Burninc Pyrites, J. Mason, 
Witney.—16th June, 1882. 


List of Specifications published during the 
week ending August 26th, 1882. 

5647, 8d.; 5688, 10d.; 16, 6d.; 50, 6d.; 73, Sd.; 212, 6d.; 

$31, od. 289, 24-5 240, 6d.; 250, 334, 4d.; "987, 84.5 


336, 337, od. 338, 840, 2d.; $41, 6d.; $42, 
343, 2d.; 344, 2d.; 346, 8d.; 847, 2d.; 348, 2d.; 850, 2d.; 
$53, 2d.; $54, 2d.; 355, 2d.; 856, 6d.; 358, 2d.; 359, 8d.; 
360, 64.; 362, 6d.; 364, 6d.; $65, 2d.; 366, ; 367, 
368, 2d.; 369, 2d.; 871, 6d.; 872, 2d.; : 373, 6d.: 874, od: 
375, 6d.; 876, 6d ; 378, 4d.; 379, 6d.; 381, 2d.; 383, 2d.; 
385, 2d.; 386, 6d.: 387, 888) 4d.: 389, 6d.; 390, 6d.; 
891, 84.; 395, 2d.; 396, 2d. 898, 4d.; 399, 4d.; 400, 6d.; 
401, 2d.; 402, 2d.; 403, 2d.; 404, 6d.; 405, 8d.; 407, 4d.; 
409, 2d.: 410, 2d.: 413, 4d. : 416, 6d.; 417, 6d.: 419, 2d.: 
420, 2d.; 421, 6d.; 422, 2d.; 423, 6d.; 426, 2d.; 427, 6d.; 
430, 6d.; 434, 2d.; 435, 4d.; 438, 4d.; 439, 6d.; 441, 4d.; 
444, 6d.; 447, 2d.; 449, 2d.; 450, "6d.; 452, 2d.; 453, 2d: 
455, 2d.: 466, 6d.; 470, 4d.: 473, 2d.; 485, 8d.; 543, 4d.; 
553, 6d.; 617, 6d.; 665, 6d.; 909, 6d.; 975, 4d.; 1891, 6d.; 
2168, 6d.; 2531, 6d. 


*,* Specifications will be forwarded by 
the Patent-office on receipt of the amount of price — 


such as oil, to regulate the upward motion of the 
carbon. The inventor also provides the upper carbon 
with a coiled spring, which surrounds it. This 
presses on the armature of the electro-magnet, which 
strikes the arc, and thus counteracts the effect of the 
magnet to a certain extent, and allows the position of 
the carbon to be fixed, and also to be maintained. A 
contrivance for short-circuiting the lamps in case of 
accident, &c., is also described. 


169. Improvements IN ELECTRO-MOTORS AND 
Dynamo-ELectric Macuines, &., H. 8 Raison, 
Bayswater.—12th January, 1882. 8d. 

The inventor constructs his motor of two » both 

of which revolve, the one in an opposite direction to 
the other. They are made in the form of two spheri- 
cal balls, which aie the magnets. The inner ball 
is fixed on the shaft. The outer ball is in two parts, 
built up in segments and bolted ether, having two 
pole pieces, and being wound with wire in the same 
manner as the inner ball. The outer ball is conse- 
quently free to rotate round the inner one, and the 
latter revolves inside the outer, but in an opposite 
direction. The power is taken from them by pulleys, 
one attached to the shaft of the inside magnet, and 
the other to the shaft of the outer coil. 


178. Improvements IN APPARATUS FOR SIGNALLING 
upon BY Means or Execrricity, C. &. 
Maida-hill, London.—1l2th January, 


This relates to improvements in railway signalling, 
which are particularly suitable for wating junctions 
and large station yards. The inventor claims a 
special lever with electrical connections for controlling 
any or all levers required in the signal-box for any 
purpose. The system of working lines by locking by 
one action at either end both starting or other signal 
levers for up and down trains at each end of the 
single line section; also the mode of making and 
breaking contacts by divided armatures and by pins 
and springs on armatures. A pneumatic contact 
maker, blocking and locking instrument, rolling con- 
tact fitted to trains, and apparatus for resetting the 
contact pieces, &c. ; ‘also arrangement for warning the 
driver on he per the signal, all of which are 

described and illustrated in the specification. 


212. Corxino Borries, K. F. C. Petersen, Hamburg.— 
16th January, 1882. 6d. 

This relates to machines in which the cork is first 
compressed by a horizontal guided die, and consists, 
First, in arranging the main moving parts within a 
hollow column in which a sliding piece with two 
pistons is actuated by a lever. A rod attached to the 
sliding piece carries a wedge which acts through a 
secon pe so as to raise the bottle holder to the 
— ition. The sliding piece ee dies and 

ers which compress the cork, and i end 
carries the stamp which forces. the peng to the 
bottle. 
Rance-rinper, G. W. Hart, Portsea. — 17th 
1882. 6d. 
base plate is divided into degrees, minutes, and 
and can rotate on a vertical axis. On it are 


a 


—_. Sums exceeding 1s. must be itted by 
‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Hy Reader her Majesty's 
Patent-ofice, & , Ch ‘y-lane, 


OF SPEOIFIOATIONS. 


Prepared by for Tue at the 
Office of ier Be Majesty's Commissioners of Patents. 


5477. ImproveMENTs IN Lamps or Licut- 
mnc Apparatus, WV. R. Lake, London.—l4th Decem- 
ber, 1881.—{A communication from C. F. 
Paris.) 6d. 

The inventor encloses his carbons in a chamber 
formed within a block of refractory material, prefer- 
ably calcined magnesia chemically pure and compressed 
in moulds. The walls of the chamber are also pro- 
vided with plates of mica to protect the arc from the 
external air, and to raise the temperature of the air 
about the arc. 


5647. Sreamsuips, &c., W. P. Thompson, ope. 
—24th December, 1881. —(A communication from G 
A. Cochrane, Montreal. ) 8d. 

This consists, First, in perforating all the decks 
below the main deck, ‘and arranging the freight so as 
to allow air to circulate freely in a vertical direction 
from the ventilators on the shipdeck to the bottom of 
the hold ; Secondly, in forming a space at the very 
bottom afoot or two in depth, partially vacant and 
partially filled with any absorbent of gases of decom- 
——- such as charcoal, lime, or even svil; Thirdly, 

forming the sides of the vessel and the bulkheads 
with one or more ventilated air jackets, with an inlet 
and exit ventilator for each; Fourthl , in causing 
cold dry air to circulate through the to the 
bottom of hold and out through the exit ventilator ; 
Fifthly, in applying the system to store-rooms and 
wagons for storing perishable organic matter. 
5672. Suirs Compasses, &c., R. Evans, Newcastle-on- 
December, 1881. —(Not proceeded with .) 


This relates to means of ascertaining and correctin 
the local attraction in iron, steel, and other ships ; an: 
consists in a steering compass having, in addition to 
the usual lover's line, a movable lover's line, and a 
compass refiected, elevated, and projected from the 
port, starboard, or both together, and the stern or 
any other part of the shi — so that the reflected, 
elevated, and projec mpass is outside the 
influence of local aieeatien, and the difference— 
shown by the respective —bet ween the reflected, 
elevated, and projected compass, free of local a ttrac- 
tion and the steering compass under the influence of 
local attraction is plainly visible. 


16. SHozs ror Horses, Asses, &c., J. Buckham and G. 
Lanchester, Durham.—2nd January, 1882. 


This consists in form projections at the toe and 
— of horseshoes to receive roughing studs between 
em. 
50. Locomotive Encines ror TRAMWAYS AND RalL- 
ways, 7. Morgan, Westminster. — January, 1882. 
—(A communication from D. Mc I. Reid, India.) 


The engine is distinguished by the following fea- 
tures :—First, the fire-door and chimney flue are formed 
through the roof ; Secondly, the application of direct 
heating surface vertical tubes admitting of indirect 
heating surface tubes ate dispensed with ; Thirdly, 
the engines being connected with one wheel only ; 
Fourthly, the wheel having a tire 
broad to take in the entire breadth of the rail on bot: 
sides of the flange. 

73. Horsesnogs, &c., J. Vernon Newton Stewart, Scot- 
land.—6th January, 1882. 8d. 

This consists, First, in forming the shoes with 
sockets to receive removable plates or gripping sur- 
faces secured by bolts or pins, their wearing surfaces 
being flat if for use on plou; _— fields, and ridge-like 
or Knife-edged for use on frozen or slippery ground. 
To prevent the concussion of the hoof on hard roads 
injstoushy affecting the hoof, an outer plate is secured 
to the shoe, an elastic substance being inter- 
posed between them. A Third improvement relates 
as ~ aed shoes to horses’ hoofs by steel straps or 


157. Improvements 18 APPARATUS FOR ELECTRIC 
G. Hawkes, Westminster.—11th January, 
1882. 

This invention refers to an are lamp. The w 
carbon holder is attached to the armature o’ a 
electro- et in the main circuit, which serves to 
establish the arc. The lower carbon is fed upwards by 
means of weights. To ars its too rapid rise a 

gripping piece is provided attached to the armature of 

et in a shunt circuit. The tubular 
holder of the er carbon is provided with a liquid, 


mounted two telescopes, one fixed and the other 

movable, and between them is fixed an index plate to 

show the relative amount of convergence or gees sen | 
of the telescopes. The bl 

by a drum affixed to a tangent screw gearing with « with a 

wheel, on which the index plate is fixed 

is engraved with a succession of figures, which ar are 

ts for a given base. The divi- 
sions on the index plate show the degrees, whilst the 
distances are shown on the drum. 

231. Improvements TELEPHONIC CowpvcTors, C. 

. Siemens, Westminster.—17th January, 1882.— 
(A from F, Jacob, on board the 8.3. 
Faraday 

The object of this invention is to render a number 
of pairs of telephone wires capable of supplying an 
increased number of instruments, so that one receiver 
can be worked for each wire instead of one for each 
pair of wires as at present. As an illustration, sup- 
pose that there are two adjacent circuits, A and B, as 
at present arranged, each circuit having its batte 
sender, receiver, and pair of wires, or four wires in 
The inventor forms an additional circuit C with its 
battery, &c., using the pair of wires of the A circuit 
for the forward current and the pair of wires B for the 
backward current. He also forms a fourth circuit by 
using the four —< of the C — for the forward 
current, and earth for the bac current, so that 
four sets of instruments can be o wathed on the four 
wires. 

232. An ImpRovep PerMANENT Way For ELECTRIC 
anp TELEPHONIC Conpuctors, H. R. Meyer, Liver- 
pool.—17th January, 1882. 6d. 

The inventor constructs an insulated underground 
permanent way for wires, by means of blocks or slabs 
of glass, or glazed or unglazed earthenware rendered 
moisture-proof by dipping in hot asphalte or other 
suitable substance. The slabs are grooved for the 
reception of the wires, and laid one over another in 
layers, each slab being dovetailed into its predecessor 
and follower. 


234. Improvements 1N AND Retatino To Dynamo- 
ELECTRIC Macuines, W. R. Lake, London.—l7th 
1882. communication from C. A. 
Hussey and A. 8. Dodd, New York.) 

The improvements consist, First, in the combina- 
tion in a dynamo of a field magnet and an armature 
severally having cores composed of arc-shaped portions 
wound with wire, intervening arc-shaped portions and 
radial the two series of arc-shaped 
portions ; the rad rtions of both the field magnet 
and armature a poles, polar extensions or con- 
sequent points, and extend g towards each other. 
The fiel magnet core is BF gerne A made of one 
integral piece of metal and armature core of many 
thin pieces. Another improvement is a means where- 
by the machine may be made to uce continuous 
instead of alternate currents, which is accomplished 
by means of a suitable switch. 


239. Compound To As A BasE OR GROUND FOR 
F. Wirth, Frankfort-on-the- Maine. 
—lith January, 1882.—(A communication from 0. 
Kall,Heidelberg.) 2d. 

One part of slaked lime is mixed with ten parts of 
blood containin, ng fibrine, and left some time, when an 
equal volume of water is added. A thick precipitate 
is formed, over which the liquid portion is allowed to 
remain for fourteen days, tein frequently stirred, 
after which the liquid is carefully removed, and one- 
twentieth part of permanganate of potash added ed, and 
as much water as will cause the mass to be of a con- 
sistency suitable for applying or laying on the same. 


240. Manvracturine Cicarettes, W. H. Beck, Lon- 
don.—17th January, 1882.—{A communication from 
B. F. Leblond, Paris. 
This relates to’ seve impr ts in hi 
for making cigarettes, the most important consisting 
in the suppression of the moulds for forming the apes 
tubes, which are formed on a spindle or mand: 
removed by an india-rubber disc, roller, or ~— 


245. IMPROVEMENTS IN APPARATUS FOR REGULATING 
Evectric Currents, W. R. e, London.—lith 
January, 1882.--(A communication from A, de 
Khotinsky, Paris.) 6d. 

This invention consists in the combination with an 
exciting machine and a dynamo-clectric generator of 
a regulator consisting of an auxiliary clectromotor 
connected with the principal circuit, and actuating a 
lever fixed on the shaft of its armature, the said lever 
being provided with a — or weight which counter- 
balances the action of the motor, and carrying at its 


on end a small conducting rod which closes a 
unt circuit consisting of a vessel of some liquid, the 
resistance of which varies in proportion to the hei ty 
of the liquid in the vessel. So long as the inten: 

of the current remains constant the lever will 4 
sition, but when the intensity increases 
descend, the rod touch the liquid, and 


change its 
the lever 
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ashunt circuit be established in the current of the 
armature of the exciting machine. 


250. Testino Liquips, H. J. Haddan, 
Kensington.—18th January, 1882.—(A communica- 
tion from J. A. J. B. Devize, Bordeaux. . 

The instrument consists of a retort and a refri- 

erator mounted on a movable stand, the former 
freated by a lamp so as to distil a certain quantity of 
the liquid, the distilled liquid aes then delivered 
from the refrigerating coil to a sensitive balance and 
weighed. 

2°78. IMPROVEMENTS IN MEANS FOR EFFECTING ELFCTRO- 
HYDRO - THERAPEUTIC TaiaTMENT OF PATIENTS 
arrecrep BY Diskase, W. A. Barlow, London.— 
19th January, 1882.—(A communication from L. 
Encausse and Canésie, Paris.) 6d. 

This relates toa method for combining the treat- 
ment of disease by cutaneous absorption and by elec- 
tricity, and to a special chamber and tus for 
carrying out the invention. 


284. VessEts oR APPARATUS FOR SUBMARINE PoR- 
poses, T. Galatz, Roumania. — 19th 
January, 1882. (Void.) 4d. 

This relates to a vessel which it is required to main- 
tain at a given depth or to cause it to move in a 
vertical direction, and consists in automatic apparatus 
to maintain the vessel in equilibrium at a given 
depth, being actuated and controlled by the variations 
in the pressure of the surrounding water acting on a 
body of compressed air in an air chamber. 

287. Eartuenware, W. Boulton, Burslem. — 20th 
January, 1882. 8d, 

This relates, First, to improvements in filter presses 
for preparing potters’ clay from slip, and consists in 
forming the trays with a plain surface and inter- 
posing sacking or other suitable substance to form a 
conduit to carry off the water. A portion of the 
water is extracted from the slip before it enters the 
press, and steam introduced therein at high pressure 
so as to make it hot and cause it to filter more easily. 
The invention further relates to apparatus for making 
cups, bowls, &c., and consists in the means for 
bringing down the profile to shape the article to be 
formed, and to arranging the apparatus so that a 
plurality of profiles may be fixed on one “‘ jolley” arm, 
whereby two or a larger number of articles or bats 
may be made by one downward movement of the arm. 
289. Improvements Seconpaky Batrertes, &c., J. 

Humphrys, Norwood,—20th January, 1882. 4d. 

The inventor makes his plates of an open lattice 
form. He connects the sides of the framework of 
each plate with bars either of diamond or oval section, 
these bars being arranged at an angle on the Venetian 
blind principle, thereby exposing a maximum area of 
spongy lead to the action of the liquid. 

290. A New or Improvep ApPLicaTION OF TELEPHONIC 
ConpvucToks AND APPARATUS THEREFOR, AH. J. 
Haddan, Kensington.—20th January, 1882.—(A 
communication from J. D. Morel, Roubaix, France.) 
—(Not proceeded with.) 2d 

This relates to the combination of a telephonic con- 
ductor with a phonograph by utilising the telephonic 
conductor for producing an induced current in a wire 
passing round an electro-magnet, which attracts an 
armature whenever the main circuit is closed, thereby 
closing another circuit produced by a battery, and 
passing round a second electro-magnet which moves 
the pointer of the phonograph. 

302. Improvements Bartrerizs, A. R. 
Bennett, Glasgew. — 21st January, 1882. 

For the negative portion of the battery the inventor 
places an iron electrode packed tightly in iron turn- 
ings in a solution of potassium monoxide, er similar 
solution, For the positive portion, which should be 
separated from the negative portion by a porous cell, 
he uses the same solution with an electrode of zinc 
immersed in it. 

308. Stereotyre 7. Sowler and W. Ward, 
Manchester.—21st January, 1882. —(Void.) 2d. 

The object is to dispense with the necessity for 
dressing the edges of stereotype plates after casting, 
and it consists in avoiding the formation of the 

‘* burr” by cutting a rebate round the inner edges of 
the chase on three sides of the forme, so that this part, 
instead of being level with the type face, is only 
shoulder high, and the matrix made from it comes off 
with a raised edge round three sides. The inner 
edges of the gauges employed in the casting-box are 
also made with a similar rebate corresponding with 
the raised edge of the matrix, so that when placed in 
the casting-box and metal poured in, the plates formed 
will have a sunken edge instead of a “ burr” on three 
sides, and the usual — on the fourth, which is 
removed by a sharp knife. 

308. Application oF CONTROLLING SPRINGS OF 
Bocie Trucks, H. Smellie, Kilmarnock.—2lst 
January, 1882. 6d, 

This consists in making the controlling springs on 
both sides of the bogie pin resist the lateral movement 
of the bogie truck, so that to whichever side the bogie 
truck moves, both springs are compressed instead of 
the springs on one side being compressed, and those 
on the other side relieved from compression. 

318. Coryvinc Presses, J. M. Plessner, Stuttgart.— 
2lst January, 1882.—( Not proceeded with.) 2d. 

This relates to presses in which a roller under pres- 
sure is rolled over the copying book, and consists, 
First, in the use of a support plate placed below the 
leaves and manuscript, and serving to prevent the 
bending in of the leaves of the book ; Secondly, in 
employing two rollers instead of one. 

320. Recorpinc Moves 1x Cuess, 4. M. Clark, 
London.—2lst January, 1882.—(A communication 
Jrom L. Hours-Humbert, Paris.) 6d. 

This consists in fitting the men with on the 
under side to enter holes in the different squares, and 
by establishing electric communication actuate regis- 
tering apparatus provided with type wheels to print 
the number and letter of the squares from which the 
pieces are moved and those to which they are moved. 
324. Kircnen Ranoss, &c., H. M. Ashley, Knotting- 

ley, Yorks.—23rd January, 1882. 6d. 

The object is to increase the durability of certain 
bd of ranges which are in contact with the fire, to 

mprove the cooking qualities of such apparatus, to 
bring the action of the fire under control, and to regu- 
late the admission of pure air to the underside of the 
fire, or to the interior of the apartment ; and it con- 
sists, First, in forming the bottom and one or more 
sides of the oven of a waved form, to allow for con- 
traction and expansion; Secondly, in arranging a 
sliding door between the fire and the chimney to 
below the outlet of the oven, so as to induce the 
— to pass under the oven when required; and 
Thirdly, in the arrangement of a sliding blower under 
the fire-grate to regulate the admission of pure air to 
the fire or into the room. 

327. Breecu-Loapinc Sma.t-arms, S., R., and W. 
Trulock, Dublin.—23rd January, 1882. 4d. 

This relates to drop-down guns and pistols, and con- 
sists in arranging and constructing parts of the lock 
mechanism, whereby the cocking of the locks is 
effected by raising the breech end of the barrels. A 
lever of the fore end has a solid circular knuckle and 
solid lifting nibs or pallets, which actuate a second 
lever when the barrels are depressed, and force back a 
spring, putting the lock in bent at full cock, it being 
released by the trigger acting on the sear. 

328. Warer Motors ror Proputsion, C. Smith, 
Bradford.—23rd January, 1882.—(Not ‘proceeded 


with.) 2d. 

This consists of a water wheel enclosed in a case 
fit-ed with shields to — loss of water, which is 
emptied from the buckets near the bottom. 

8339. ReovULATING THE TENSION OF WovEN 
Marrresses, J. Foley, Dublin.—23rd January, 1882. 
—(Not proceedid with.) 2d. 

A flat steel spring is secured by one end at each 
angls of the bedstead, and their free ends curve 


upwards and point towards the extremities of the bed- 
stead. These ends have sockets to carry the head and 
foot transverse rods, to which are fastened the ends of 
the woven wire mattress. Near the free end each 
spring has a slot through which a pin passes and 
= the side rail, being secured by a nut under- 
neath, 

831. Arracument ror HorsesHors To PREVENT 
Suippine, 7. W. Ovenden, Kilburn. —28rd January, 
1882.—(Not proceeded with.) 2d. 

This relates to a spring clip attachment formed with 

a sharp edge to be sprung into position on the shoe. 


834. Vacuum Pumps, C. D. Abel, London.—23rd 
January, 1882.—(A communication from J. Patrick, 
Frankfort-on-Main.—(Not proceeded with.) 6d. 

This relates to mercury or gravity pumps, and con- 
sists in improvements to enable a vessel when ex- 
hausted to be removed from the pump whilst retain- 
ing the vacuum obtained. 

836. Bracket ror Rops, Banps, Sticks, 
&e., T. 8. Lyon, Strand.—23rd January, 1882.— 
(Not proceeded with.) 2d. 

This consists principally in pivotting the front por- 
tion of the bracket to the back part, so that the front 
can have a pendulous or swinging movement only im- 
parted to it. 

833'7. New Game or SKILL, G. F. Neville, London,—23rd 
January, 1882.—( Provisional protection not allowed.) 
2d 


This relates to a new game to be played with cups 
and balls on an ordinary tennis or other lawn. 


838. Knives ror FLayine or H. H. Lake, 
London.—23rd January, 1882.—(4 communication 
from P. Brion, Paris.) 

This consists principally in the combination with a 
blade fixed peat to the handle of one or two movable 
guards to regulate the projection of the cutting edge, 
and raise the skin as the work proceeds. 


840. Cicarerre Papers, A. G. Goodes, London.—23rd 
January, 1882, 2d. 

The object is to render cigarette papers waterproof 
and prevent them adhering to the lips; and it con- 
sists in coating the part to be placed between the lips 
with a mixture of alb and a suitable yellow 
colouring matter. 


341. Hanp Stamps ror Enporsinc, G. K. Cooke, 
London. —23rd January, 1882. 6d, 

This relates to means for effecting the rotation or 
semi-turn of the die plate of hand stamps of the so- 
called rotary class, and consists in forming studs on the 
guide frame to act upon ears on the die plate. 

842. StarTING, Storrine, AND. Reversinc ENotnes, 
W. H. Allen and R. Wright, Lambeth, and W. L. 
Williams, Westminster.--23rd January, 1882,.—(Not 
proceeded with.) 4d. 

This relates to machinery used for the purpose of 
starting, stopping, and reversing marine or other 
engines in which it is required that the reversing or other 
mechanism of considerable weight should be moved 
easily and readily, and at the same time with steadi- 
ness, and it consists in arranging mechanism so that 
the valve by which the motion is controlled remains 
— in the position to which it has been moved until 
the pistons, together with stopping, starting, or 
reversing gear, have moved nearly to the point of their 
travel corresponding to the position of the valve, 
which s then rapidly closed. 


348. Brake Apraratus, J. J. Tansley, Liverpool.— 
24th January, 1882.—(Not proceeded with.) 2d. 

This consists in actuating the brake block by means 
of an excentric or oval-shaped cam placed at the ends 
of the rods or in connection with the levers to which 
the brake blocks are attached, and which, when 
turned in cither direction, forces the rods in a direc- 
tion from the centre of the cam, and thereby presses 
the brake blocks against the wheels. 


344. Bonpinc Rot Roormxe Tires, S. H. Bevan, 
Nath, Glamorgan.—24th January, 1882.—( Not pro- 
ceeded with.) 2d. 

This relates to tiles with fillets, rolls, and skirts, and 
consists in making the tile square and carrying the 
roll of cylindrical form nearly up to the point down to 
which the overlapping tile in the higher course ex- 
tends, and then continuing the roll for the rest of the 
length with a recess in its surface wide enough to 
receive the fillet of the overlapping course. 


347. Lawn Tennis Markers, W. Thomson, Man- 
chester.—24th January, 1882.—(Not proceeded with.) 
2d. 


A wheel revolves in a box containing whiting and 
water or paint, and over itand the marking wheel 
runs an endless ban 
348. Rereatine Gun, F. J. Cheesbrough, Liverpool.— 

14th January, 1882.—(Not proceeded with.) 2d. 

This relates to repeating guns, and consists in cer- 
tain breech or hammer and lock mechanism, whereby 
the consecutive or repetition firing is effected, the 
cartridges being held in a casing which travels later- 
ally across the breech. The percussion and explosion 
of the cartridges is arranged to take place in the breech 
of the barrel, the cartridges being in rotation pushed 
forward from the holder into the barrel after each 
explosion. 
$50. Supp.yinc Furnaces Fvet, J. Johnson, 

London.—24th January, 1882.—(A icati 


862. Gas Encines, F. W. Turner, St. Albans.—24th 
January, 1882, 6d. 

The engine has two cylinders A and Al, the pistons 
of which are connected to cranks C, formed nearly at 
right angles to each other on shaft D. At the upper 
end the cylinders communicate by passage E, in which 
isa valve F. The slide valve Gis operated by a rod 
connected with crank H on shaft I, driven by gearing 
from shaft D. Shaft I also carries the cams M and N, 
the former actuating valve F through suitable rods, 
and the latter the exhaust valve. P is a valve to 
admit air. In the drawing the piston in cylinder A 
has performed nearly half of its down stroke, and the 
piston of cylinder Al is at the top of its stroke, the 
cylinder A above its piston contains gas and air 
admitted through valves G and P; the valve G is 
about to rise to admit more gas, and valve F is also 
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about to be opened by cam M. When the piston of 
cylinder A has reached the end of its stroke; the 
cylinder A will be filled and cylinder A! half filled, 
and the supply cut off. During the upstroke of piston 
in cylinder A the charge is compressed into A}, and 
by the further movement of the engine into cylinder 
A, the piston in the latter again arriving at the posi- 
tion shown. Valve G then allows the charge to be 
ignited, and valve F being open the explosive force is 
exerted simultaneously on both pistons. The exhaust 
is then opened and the foul gases expelled by the up 
strokes of the pistons. 

364. Tascers ror HoLpING AND PRESERVING NAMES, 
AppressEs, &c., W. Carter, Buckhurst Hill.—24th 
January, 1882. 6d. 

A metal frame is fitted with a plate of thin horn, 
mica, or other transparent waterproof substance in its 
front side, and the label bearing the address is placed 
within the frame, which is then secured by screws to 
the article to which it is to be attached. 

365. Hanpies ror Raitway CaRRIAGE Doors, J. 
A Macmeikan, Lincoln’s-inn,—24th January, 1882. 
—(Not proceeded with.) 2d. 

This consists in forming the handles so that they 
cannot be acted on accidentally to open the doors, and 
whereby they are rendered specially adaptable for 


3'75. Manuractore or CatrLe Foop rrom RREWERS’ 
Grain, C. D. Abel, London.—25th January, 1882.— 
(A communication from 0. Zucker, Berlin.) 6d. 

This consists in pressing the grains by means of a 
double pair of pressing rollers furnished with an end- 
less cloth, mixing the same in an upright cylinder 
with food-stuff lightly fermented in the previously 
expressed liquid, and working the mixture by an 
archimedian screw of diminishing pitch of thread ; 
| easy | the mixture by the screw into moulds 
ormed in the circumference of a cylinder moved inter- 
mittently, such moulds having movable bottoms for 
the automatic ejection of the cakes from the moulds, 
after compression of same by mould stampers carried 
by a wheel or roller, the finished cakes falling on an 
endless cloth which conducts them to a drying place. 
376. Piano Orcans, C. D. Abel, London.—25th Janu- 

ary, 1882.—(A communication from Casare, Dona- 
doni, Pohl, Berlin.) 6d. 

This relates to piano organs in which the pins of a 
barrel actuate the ordinary hammer mechanism of a 
piano, and it consists in means to enable such pianos 
to be played both by the barrel and by the hands on 
the keys in the ordinary manner. 

SicNaLLInG AppaRaTus FoR RatLways, W. P. 
Thompson, Liverpool. —25th January, 1882.—(A 
communication from W. W. Gary, Boston, U.S.)— 
(Not proceeded with.) 

The object is to provide a simple, reliable, and inex- 
pensive signal mechanism for use at crossings, curv 
stations, and other places at which audible or audible 
and visible signals are required to be given, and it 
embraces the use of a magneto generator or dynamo- 
machine driven by — so as to develope an 
— current which utilised to actuate the 
sign: 

379. Fivusn Cisterns For &., W. 
Wright, Plymouth.—25th January, 1882. 4 

In a cistern a rec frame is set up edgewise 
and has a hole at its upper side to admit the supply 
pipe, and under this is a valve of a syphon which 
starts the waterin the syphon and draws the water for 
flushing without the necessity of retaining hold of the 
handle after the first pull; the lever which opens the 
valve at the same time closes the supply valve. 


This refers to the manufacture of disinfectants from 
the chlorure of zinc, and consists in admitting com- 
pressed air with hydrochloric acid into a receiver con- 
taining zinc, where the chlorures are obtained, and 
which are applicable for disinfecting purposes 
generally. 

388. Drawixnc Boarps, G. Low, Ipswich.—25th 
January, 1882.—(Not proceeded with.) 2d. 
is consists in securing paper to the board by 

causing its ends when wetted to overlap grooves made 

in the , and then forcing narrow strips of hard 
wood into such grooves. 

385. Uritisinc Waste AND OTHER Heat For Dryinc 
Bricks, TiLes, Pipes, &c., G. Woolliscroft, Stoke- 
on-Trent.—25th January, 1882.—(Not proceeded 
with.) 2d. 

This relates particularly to utilising the waste heat 
given off when cooling an oven of fired bricks, and 
consists in drawing cold air through such oven 
by means of an exhaust fan, and forcing the air, which 
in its passage becomes heated, over and among the 
articles to be dried, which are arranged in drying 
rooms or chambers. 

387. Puriryinc Coat Gas, J. Walker, Leeds.—26th 
January, 1882. 4d, 

This relates to improvements on patent No. 5269, 
A.D. 1881, and consists, First, n effecting the purifica- 
tion of coal gas by the employment of ground coke or 
breeze impregnated with compounds of iron when in 
a state of division; and Secondly, in effecting the 


operating the latches from the inside of carriages. 


366. Power Looms ror Weavinc Ficurep PILE 
Fasrics, S. C. Lister and J. Reixach, Manningham, 
Yorks.—24th January, 1882. 6d. 

This relates to machines for weaving two or more 
pieces of figured pile fabric connected together by the 
pile, which is afterwards severed, and it consists; 

irst, in the combination of a jacquard machine for 
working the pile warps, with healds and tappets for 
working the ground warps, and for regulating the 

length of the pile; and Secondly, in the use of a 

movable shuttle rail in the going part, in combination 

the pile gauge. 

367. SutpHuric Acip, W. Windus, Bristol.—24th 
January, 1882.—(Not proceeded with.) 2d. 

This consists in disengaging oxides of nitrogen from 
sulphuric acid ene these oxides by means of 
agitation, either before leaving the sulphuric acid 
— or after, und in utilising the oxides so pro- 

uced, 


pur of coal gas by the employment of ground 

coke or breeze impregnated with compounds of iron, 

and used in conjunction with hydrate of lime. 

3900. TerRets ror FACILITATING THE DRIVING OF 
Horsgs, &., W. R. Lake, London.—26th January, 
1882.(4 communication from E. W. Johnson, 
Boston, U.S.) 6d. 

This consists essentially in a rein-guiding terret 
provided below the rein aperture with a ball-receiving 
socket in combination with a ball on the guide rein, 
so located as to enter the socket when desired to check 
the horse, and to be readily disengaged when desired 
to uncheck the horse. 

8395. Propuction or PHorocrRaPHic CoPiEs ON THE 
SURFACE OF ALL Matters, R. Schroer, Vienna.— 
—26th January, 1882.—( Not proceeded with.) 2d. 

This ists in producing photographic images on 
any surface by applying a sensitive coating containing 
tanned glue to such surface, and then developing the 
image after exposure. 


368. Porirication or Leap, W. J. Carr, N tl 
on-Tyne.—24th January, 1882.—(A communication 
from P. Négris and Rizo Ergastiria, Greece.)— 
(Not proceeded with.) 2d. 

This consists in the use of a jet of steam in the bath 
of lead, on such lead coming out of the reducing fur- 
nace, and as soon as the cake of scoria has been 


from J. A. Strupler, Paris.)\—(Not proceeded with.) 


A frame or runs on wheels in front of the 
furnace door, and is capable of being caused to occu) 
a ition over the incandescent fuel, when the fuel is 
owed to fall on to the grate by vpening the bottom, 
which consists of a number of pivotted bars or plates. 


353. Warer-ciosets, &c., P. J. Davies, Kensington.— 
24th January, 1882.—(Not proceeded with.) 2d. 

This consists in combining with the closet basin, 
pan, hopper, or trap of a closet or latrine, two or more 
syphons, water traps, seals or water tubes, which, 
owing toa confined body of air between them, will 
cause the water in the basin to stand at a higher level 
than the water level of the first syphon. 


354. Acetic Actp, H. J. Haddan, Kensington.—24th 


d, as well as the matter and speiss, if there be 

any. 

869. Spitroon ror Smoxine Carriaces, J. Clark, 
January, 1882.—(Not proceeded 
2d. 

The vessel is of cast iron or other suitable material, 
and is placed level with the floor of the carriage, an 
opening fitted with an air-tight cover being provided 
for discharging the content 
371. Printine Macuines, T. G. and J. Dawson, Otley. 

—25th January, 1882. 6d. 

This relates to machines in which the impression 
— has an intermittent rotary motion, and con- 
sists of an improved automatic apparatus for ouuee 
the cylinder at every alternate revolution of the 
machine, or for an indefinite period by hand, without 


January, 1882.—(A communication from Frohlich 
and Co., Germany.)—(Not proceeded with.) 2d, 

The object is to produce concentrated acetic acid 
without losing the peculiar aroma which is generally 
destroyed by the distillation of vinegar or by the 
d position of tates, and it poster | 
vinegar to freeze, and separating the concentra‘ 
vinegar from the ice by means of a press or by a 
centrifugal machine. 


855. GRatiNas, OR Bars OF FIREPLACES, 


W. J. y, W e 
24th January, 1882.—{Not proceeded with.) 2d. 

This consists in forming the bottom gra' or bars 
in one or more pieces hinged to the stove, so that they 
— be made to fall down when required to clear the 
stove. 

356. ARRESTING THE PROGRESS OF VESSELS, A. W. L. 
idic, London.—24th January, 1882.—(A communi- 
cation from J. McAdams, Boston, U.S.) 6d. 

This relates to means to quickly stop vessels, so as 
to avoid collision and other disaster; and it consists 
in the application of wings, fins, or blades connected 
by upright hinges to the sides of the stern post, and 
adapted to fold close against the sides of the vessel 
when not required, and to be swung outwards so as 
to project laterally from the sides of the ship, and 
pon offer a great resistance to its passage through the 
water. 

360. SupportiNG, BALANCING, AND ADJUSTING WINDOW 
Sasues, W. R. Lake, London.—24th January, 1882. 
7%) from P. W. Blythe, Boston, 


The side edges of each sash are grooved to fit tubes 
secured to the side of the window frame, and each con- 


taining a spiral spring, by means of which the raising 
and -owering of the sashes are facilitated, 


pping the other parts of the machine. A bell-crank 
lever is coupled to a vertical bar and pawl, so that 
when the pawl is liberated the end of same is in 
position to fit into an indentation formed in a 
weighted swivel plate jointed to a reciprocating bar, 
which, on moving in one direction, actuates the bell- 
crank lever and vertical bar, thereby stopping the 
impression cylinder, feeding 
ratus, and grippers, until the pawl is placed in 
its original poten. 
$372. Canat Locks, &c., J. Revell, Dukinjield, 

Chester.—25th January, 1882,.—(Not proceeded with.) 


2d, 

This consists in having in connection with canal 
locks one or more inve’ water and air 
cisterns constructed to hold a quantity of water and 
re as a balance weight to the water in the 
oc! 


3'73. SHutttes ror Looms, J. R. Richards, near 
Preston.—25th January, 1882. 

This relates to the tongue or peg of the shuttle, the 
object being to close the s: of the as soon as 
the latter is raised up out of the shuttle, so that the 
cop pirn, or bobbin of weft can be easily Fp 
thereon or removed, and thus diminish the liability to 
injury to the interior thereof and consequent waste of 
the yarn. One modification consists in fixing a 
double excentric or cam in the slot at the heel end of 
the peg, and between it and the end of the sprin, 
ay a bent arm capable of oscillating on a pin fix 

the wood of the shuttle. 

374. Topacco Pires, H. B. Meyer, London,—25th 
January, 1882.(A communication from Messrs. 
Jeanket-David, France.)—(Not proceeded with.) 2d. 

This relates to a cover or wind guard for pipes, and 
consists in securing the same over the bowl by spring 
clips or arms, 


$896 Treatment or Paper. &c., ror Packine, J. 
Gr d, Bacup.—26th January, 1882.—({Not pro- 
ceeded with.) 2d. 

This consists in applying a fine coating of paraffine 
wax to paper for packing confectionery or other 
articles, so as to protect them from damp and prevent 
the evaporation of the aroma or volatile essence. 
388. TransreRRine Desicns ToSurraces, J. M. Moss, 

Patricroft. —26th January, 1882. 4d. 

This relates to an improved method of transferring 
designs, and ists in impressing the d upon a 
gelatine tissue by the action of light, afterwards 
raising the unchanged portions by moisture, inking the 
portions so raised, whilst the chan, 
without ink, and finally pressin; e tissue w the 
surface to which the design is to be transf 


400. ror Stream VESSELS, C. Corneby, 
Poplar.—26th January, 1882. 6d. 

The object is to increase the speed of steam vessels 
without augmenting the engine power, and to reduce 
the vibration or tremulous motion thereof. This con- 
sists in constructing the propeller on the principle of a 


400 
FIC.1. 


FiC.e. 


revolving cutter as used in cutting or boring holes, 


two or more blades heing employed, the form of which 
is shown is. tue Wawa gs. 


| 
| 
[ 
7 
HEH 
| 
| 
t= January, 1882.—(A communication from E. 
| 2 Egasse, Paris.)—(Not proceeded with.) 2d. 
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FOR THE MANUFACTURE OF CASKS OR 


A pair of saws are capable of being 
to cut the staves to the pro} — 

being forced down on toa curved to the form of 

the barrel, and capable of moving in guides between 

the saws. 

402. Sawixe Woop, 7. N. Robinson, Rochdale.—26th 
January, 1882.—( Not 2d. 

This relates to circular saw benches provided at each 
end with rollers, which feed the wood to the saws and 
return it to its o al position after being o 
upon, and it consists in means to enable the cones to 
be rotated in either direction by the same power as 
that which drives the saw, such Lage revolving at a 
— speed when returning the wood than when 

eeding it forward. 

403. Comsnuaniox FRAME FOR EXxarsitinc SAMPLES 
AND PRINTED Matter, &c., 7. Whetstone, London. 
—26th January, 1882. —( Provisional protection not 
allowed.) 2d. 

A suitable frame is divided into “ye lm to 

ve the samples or objects to be exhibit 

404. Maxixc Grass Borries, &c., T. Porto- 
bello, N.B.—26th January, 1882. 6d. 

relates to an improved tg on which the 
plastic mass is rolled into a suitable form for blowing 

a bottle, and consists in forming its upper surface 

with a flat rim or “cranny” part along the side 

from the blower or workman, and the 
remaining is concaved, the concavity 
from side to side, so that the workman can roll the 
plastic glass a sufficient distance from side to side, 
whilst the curvature of the surface enables him to 
make the glass take the desired shape. 

407. VeEsseL ror Savinc LiFe PROPERTY AT 
i W. Fewster, Margate.—26th January, 1882. 


A vessel in the form of a duck sitting in her nest, 
with two heads and two necks, one at each end, the 
one at the fore end turned aft, and the one at the after 
end turned forewards, and both looking downwards, 
and forming air pipes for ventilation, is employed. 
provided, and above them is a 
form for provisions, passengers’ luggage, &c. A 
the is a deck forming the flooring of 
steerage, and cabins. 

400. Feep-waTer ror STeam Borers, M. 
Ashworth, near Manchester.—27th January, 1882.— 
(Void.) 2d. 

This relates to a feed-water heater 7 to con- 
densing engines only, and 
such heater either into the condenser iteclt or prefer- 
ably into a chamber situated between the exhaust 
passage from the cylinder and the condenser, so that 
the feed-water is heated by the steam as soon as it 
leaves the exhaust passages of the cylinder. 

413. Prorecrinc Roors, Watts, &c., B. L. Thom- 
son, London.—27th January, 1 1882. 4d. 

vitri: iron plates or coverin, and protectin; 
walls, and other like surfaces. . ad 
416. Brast Furnaces, J. Cliff, Frodingham, aad J. H. 

Dawes, Messingham, Lincoln.—27th January, 1882. 


6d. 

This relates to means for facilitating the correct 
charging of blast furnaces, and consists in placin 
plate, or a set of iron plates, opposite the e opeting 
where the furnace is charged, in such a 
receive the charge from the barrows 
equally around the furnace. 

417. Gas , & Withers, Torquay.—2i7th Janu- 
ary, 188: 6d." 

The a eer A is long enough to leave a chamber 
below its piston when at the bottom of its struke, 


ition as to 
distribute it 


Fici 


which serves to contain air to form a cushion. The 
slide valve X is worked from a cam on crank shaft, 
through rod Y and bell crank Z, spring W tending to 
keep the top end of rod Y in contact with the cam. 


Behind the slide valve is a box H in which the gas is 
mixed with air, admitted through holes in the box, 
before entering chamber below the piston. The slide 
valve has ports to admit the to the cylinder, 
and also to the ignition jet. D is the exhaust port 
controlled by the piston, and L is a valve on the 
cylinder for relieving the vacuum during the upstroke 
when starting engine, and for the same purpose in the 
event of a non explosion. 


PORCELAIN OR EARTHENWARE 
Lake, London.—27th January, 1882.—(A commu- 
mation J. Herttan, Bohemia.)—(Not proceeded 
The coffee-pot is of four 
each of earthenware, the first Pecepiale fot 
the liquid coffee, and over which fits a eon 
the coffee, and the bottom of which forms a ded ng 
whilst the third rests on the top of and projects into 
the second vessel, and is provided with holes around 
the circumference of its bo! , 80 as to distribute the 
hot water on to the coffee in the vessel below. The 
third vessel is provided with a cover which will also 
fit the other two vessels. 
420. Morive Power Encrne, H. J. Haddan, Kensing- 
ton.- 27th January, 1882.—(A from 
France.)—( Not 2d. 
This rela’ to the use of two ee my 
ry at one end, and connected at th 
other with a chain passing over a pulley, which, 
by the shifting of the weight, is caused to revolve con- 
tinuously. 


421. Fe.iors anp Tires oF WHEELS, G. Perks, Staf- 
Sord.—27th January, 1882. 6d. 

The tire is made by rolling a bar of iron or steel to 
the required width and thickness, and on the side to 
constitute the inner face a projecting rib is formed, 
and the felloe is provided with a corresponding groove 
to receive such rib. 


422. Avromatic Lusricatine Apparatus, R. Simon, 
January, 1882.—( Not proceeded 
wh 

Two discs rotate in a case, one of them being 
immersed in the oil, while the other is in contact 
therewith so as to receive oil therefrom. A blade or 
strip presses on the latter disc and directs a certain 
amount of oil toa channel leading to the part to be 
lubricated. 


428. MACHINE Emsrotwery, C. A, Barlow, Manchester. 
27th January, 1882.—(A communication from 
c W. Wetter, Switzerland.) 6d. 

The object is to make an or border to the 
embroidery that shall only be connected with the 
ae cloth by loose loops of embroidery thread, 

so that the edge need not be cut out as hitherto, it 
being only necessary to cut loops and let the edge slip 
ow 


426. Catcininc Roastine Orgs, S. 
Collier, jun., January, 1882.— 
(Not proceeded with.) 2d. 

tap tho bite & ta by on 

a about 2in. in diameter for the of air and 

and over this arch, but se; ted therefrom 
7. ayer of fire-clay, is a second arch, the top of 

which is levelled and forms the floor of the kiln, a 
hole of about 15in. in diameter being formed in the 
centre, and four others about 12in. in diameter con- 
stitute the from below = 
arch. e eal ets applied to the 
underside of the arch. “ 

4277. Boicers anp Furnaces, &c., P. Jensen, 
London, January, 1882.—(4 communication 
from W. Wilmsmann, Hagen, Germany.) 6d. 

tt in widge F 

and it consists a or 

of fireproof material over the grate at or near the end 


te top of fr to pase under the br thrown on 


back of the 

Behind the bridge are 

which supply heated air from descending flues in the 

side walls of the boiler setting, and by thus mixing hot 
air with the — oe, they emerge from 
under the hanging bri F,a —— and smoke- 
less combustion is efieked by still unconsumed 
gases. 

430. Rovixc Macuinery, W. R. Lake, London.—27th 
January, 1882.—(4 communication from W. B. 
Whitehead and A. T. Atherton, Lowell, U.8.) 6d. 

This consists in ae, the sliver, while in 
untwisted condition, to ve drawing op 

until it is reduced and drawn out to the extent, 

and then twisting it into roving of proper fineness by 

the usual pb le ; in other words thesliver is 
not t between the different drawing operations. 


Three sets of drawing rolls are shown mounted on 
brackets B, and at the delivery end is the spindle and 
flyer O. Between the sets of rolls an intermediate 
C is placed, and serves to condense 
the sliver as it passes from one set to the other. 
434. Woop, EF. Bahn, —28th 
January, 1882.—(Not proceeded with.) 2d. 

This relates to machines for shaping articles of wood 
of square, polygonal, or other angular ion, and it 
consists in the application of several independent 
work-tables, each of which is ada to hold at the 
same time several pas to be shaped, such tables 
being connected with the driving mechanism, so as to 
be capable of being separately detached. Threecutter 
heads act successively on the article. 


. Gun Wapns, H. EB. Newton, London.—28th 
Janvary, 1882.—(A communication cet Messrs. De 
consists in making gun w: rom w pulp 
or other fibrous pulp. 

438. Manoracture or Decoratinc Papers, J. 
Imray, London.—28th January, 1882.—(A com- 
munication from A. Cottais, Paris.) 4d. 

The paper is covered with a layer of fixed white 
made w Laan hy solution of gum arabic, and on it an 
impression is made with = ink, the white absorb- 
ing excess of same. ry the surface is coated 
with varnish, to which thin unsized 

lued, — the first sheet moistened and 

leaving thi design on the unsized Paper, 

which = then applied to the surface to be decorated 


439. A. Burdess, Coventry.—28th 
This consists, First, in an improved scat carried by 


levers Sup) on 8 rings ; and Secondly, in 

prevent the rider experiencing any sensa- 

tion in the hands. 

444. Corron Yarns, &., A. Gatty, 
Accrington.—28th January, 1882. 4d. 

This consists in dyeing cotton yarns, or yarns of 

— vegetable fibrous material in the cop by first 
— the cops in dye-wood extracts, and subse- 

a y treating them vith suitable mordants. 

447. SecrionaL WarPInc orn BEAMING MACHINES, 
B.and W. A. Rothwell, Walkden.—28th January, 
1882.—(Not proceeded with, 2d. 

The ordinary sectional warping frame is fitted with 

a curved or segmental creel similar to that used with 

warping mills, and the ends are simply d 

through a heck fixed ata distance from the frame 

and then through an angular or expansion reed and 
over the measuring roller on to the section. 

449. KitcHenrrs orn Cookina RaNGEs AND CooKING 
Grates, &c., J. W. Brown, Leamington.—28th 
January, 1882.—(Not proceeded with.) 2d. 

relates, First, to causing a current of fresh and 

warm air to circulate through the ovens and then be 

discharged at a high level into the vertical smoke 

flue ; and, Secondly, to means for ventilating kitchens 
containing a kitchener or cooking range. 

R He , H. Turner, Birmingham, 

H. Olver, Tamworth, and B. Price, jun., Birming- 

ham.—28th January, 1882. 

The shoes at the points where the projections or 

—— studs are to be secured are provided with 


——e holes, ng through them and serving 
to receive the shanks of the so oe ag the top ends 
of which have a hole drilled through them to receive 


a split cotter, which is into a groove or recess 
formed in the upper side of the shoe. 
452. Hoists, W. Adair and G. B. Smith, Biogas. 
30th January, 1882.—(Not proceedd with 
The hoist consists of a worm wheel driven he a 
screw on the shaft carrying a winding barrel, and 
which is fitted with a spur wheel gearing with a 
inion on a countershaft also c. ng a windin 
—y The countershaft pinion can be moved in an 
out of gear. The winding barrel shafts are carried in 
a frame also carrying the rotating shaft and the screw 
or worm shaft. A brake and hand gear of suitable 
construction is provided. The 7 is actuated by 


t, 
a acting friction clutch, “and worm 
gearing. 


4538. Brass Winpinc Enorxes, W. Paulson, 
Nottingham.—30th January, 1882.—(Not proceeded 


with.) 2d. 

This relates to the general construction of winding 
engines, 

455. Macurnery ror Beamine Yarn, Hindle and 
G. Greenwood, Blackburn.—30th January, 1882.— 
(Not proceeded with.) 2d. 

This relates to an improved construction of the 
presser or roller for pressing upon and evening = 
surface of the yarn as it is wound on the beam; 
consists in making such roller in two halves, so that 
it may be adjusted in width to suit the 
466. Sewixc Macuines, J. F. McLaren, Glasgow. —Slst 

January, 1882. 6d. 

This relates to the part of sewing machines by which 
the upper thread is pulled out into a loop of the 
required dimensions, and which in this invention also 
carries the under thread by which the sewing, in com- 
bination with the upper thread, is produced. It con- 
a of a hollow rotating hook, which pulls down the 

r thread and carries the bobbin of under thread, 
which is thus passed through the loop. thereby dis- 
pensing with the usual shuttle and spool. 

470. Dvernc axp W. W. Richardson, Leeds, 
—3lst January, 1882. 4d. 

This consists in the meen of colours and 
stains from a decoction of logwood combined with the 
compound sodic or potassic metallic oxalates. 

473. ALKaL1 Waste, J. Brock, Widnes.— 
8lst January, 1882. 2d. 

This consists, First, in roasting and grinding or 
pulverising to fine powder “‘alkali waste” for the pur- 
pose of using it as an agricultural manure; and 
Secondly, in re Se the roasted and ground alkali 
waste with wood c! charcoal, nitrogenous 
substances and peo phosphates, natural or 
artificial, salts of potash or soda, or magnesia, or with 

or ail of these combined, so as to form manures 
suitable for agricultural purposes. 

485. Taps anp APPARATUS FOR FACILITATING THE 
TapPinc oF Beer Barres, &c., W. Rose, Hales- 
owen.—31st January, 1882. 8d. 

A plate carrying a screwed socket is secured to the 
barrel over the bung, and the stem of the tap is screwed 
to fit such socket, so that when the stem of the tap is 
placed in the socket and screwed home, the end of the 
stem forces the bung into the barrel. 

665. Mepicay on IRRIGATING APPARATUS, 
H. A. Bonneville, Paris.—11th January, 1882.— 
(A communication from J. A. Joltrain, France.) 6d. 

This relates to a medical pears | apparatus com- 
posed entirely of soft and hard india-rubber, having 
neither valve, spring, tap, or mechanism of any kind. 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


261,886. SHare anv Point, William Dicer, 
Marengo, assignor of one-half to Pratt A. Spicer, 
Marshall, Mich.—Filed December 23rd, 1881. 

Claim.—(1) A ploughshare having a corrugated 
pee | edge, and its upper surface having a series of 
lel concave grooves of variable curvature or width 

their cross section, and the lower surface of said 
share substantially flat, as and for rpose speci- 
fied. (2) The combination, with opienen pat! having 


its upper surface provided with a concave groove and 

its surface cibstantially flat, said groove being 

of variable curvature or width in its cross section, of 

a ploughshare having a series of similar parallel con- 

cave grooves, substantially in the manner as and for 

the purpose specified. 

261,850. Macneto-ELEcTRIC Otto Heikel, 
Jersey City, N.J., to th l Electric 
Light and Power Company, New “York, N.Y.—Filed 
May 2nd, 1879. 

2 The commutator made of separate seg- 


SS Za 


mental blocks, with flanges between separate grooved 


rings, loose upon a tube or shaft, and clamped by a 


nut at the end of the tube or shaft, there being a space 
between the plate and shaft for the cireuit wines, cub sub- 
stantially as set forth. (2) The combination, in acom- 
mutator, of the segmental blocks with flanges, the 
insulating rings grooved to support the joke, a 
central tube or shaft smaller than commutator, and 
leaving a space beneath such blocks for the insulated 
wires, the nut to oo the blocks and rings, and the 
o— faces to the commutator, substantially as 
set fo 


261,904. Execrric Licnt Carson, Edward J. Brooks, 
Bast Orange, N.J.—Filed May 27th, 1882. 
Claim.—(1) The combination, with "the body of an 
electric light carbon, of apo wires in _ form of a 
netting with 
tially as herein for the set orth. 
(2) The combination, in a ‘tubular carbon for electric 
lights, of internal and external tubular metallic 
nettings or coatings connected with the conducting 
wire, substantially as herein described, for the purpose 


set forth. (3) The tubular carbon A, having aetna 
and w in 

conducting wire, with each of said 
substantially as shown, for the set forth. (4) 
In combination with a tub T having | an 
external wire netting 
wire, an Insulating holder B, hy a _¥ in its bot- 
tom through which the petting wires extend, sub- 
stantially as herein specified. 


261,980. Governor ror Stream Enornes, Anders 
Back, Korsnis, Great Kopparberg, Sweden. — Filed 
October 6th, 1881. 

Claim.—(1) A governor shaft provided with a lateral 
pin, in combination with a sleeve which is adapted to 
move up and down on said shaft, and provided with a 
spiral way that receives said pin, ‘anda pair of governor 
balls attached to said sleeve, and operating substan 


(261 980] 


tially as set forth. (2) A governor shaft provided 4 
a lateral pin, in combination with a sleeve which is 
adapted to —, and down on said shaft, and pro- 
vided with a s way that receives said pin, a fly- 
wheel attach: * said sleeve, and a pair of governor 
balls attached to said sleeve, and operating substan- 

tially as set forth. 
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THE EFFICIENCY OF FANS. 


Tue articles which have 6 in our es concern- 
ing the efficiency of various kinds of fans tried at Reading, 
have turned to these machines the attention of many 
persons who have hitherto troubled themselves very little 
about them. We have already received several letters 
commenting on the Reading trials, not a few of which 
supply proof that the writers of them have everything to 
learn concerning fans, Under the circumstances we think 
that a short and simple explanation of the principles 
involved in the action of fans may prove useful. 

Air, like every other gas or combination of gases, possesses 
weight ; some persons who have been taught that the air 
exerts a pressure of 14°7 lb, per square inch, cannot, 
however, be got to realise the fact that a cubic foot of air 
at the same pressure and at a temperature of 62 deg. 
weighs the thirteenth part of a as or over one ounce ; 
13141 cubic feet of air weigh one pound. In round 
numbers 30,000 cubic feet of air weigh one ton ; this is a 
useful figure to remember, and it is easily carried in the 
mind. A hall 61ft. long, 30ft. wide, and 17ft. high will 
contain one ton of air, © 

The work to be done by a fan consists in putting a weight 
—that of the air—in motion. The resistances incurred are 
due to the inertia of the air and various frictional influences ; 
the nature and amount of these last vary with the con- 
struction of the fan. As the air enters at the centre of 
the fan and escapes at the circumference, it will be seen 
that its motion is changed while in the fan through a right 
angle. It may also be taken for granted that within 
certain limits the air has no motion in a radial direction 
when it first comes in contact with a fan blade. It is well 
understood that, unless power is to be wasted, motion 
should be ually imparted to any body to be moved. 
Consequently, the shape of the blades ought to be such as 
will impart motion at first slowly and afterwards in a 
rapidly increasing ratio to the air. It is also clear that the 
change of motion should be effected as gradually as 
possible, Fig. 1 shows how a fan should not be con- 
— ; Fig. 2 will serve to give an idea of how it should 

made. 


Fic.t 


In Fig. 1 it will be seen that the air, as indicated by | 


the bent arrows, is violently deflected on entering the fan. 
In Fig. 2 it will be seen that it follows gentle curves, and 
so is put gradually in motion. The curved form of the 
blades shown in Fig. 2 does not appear to add much 
to the efficiency of a fan; but it adds something and 


FiC.2 


i 


keeps down noise. The idea is that the fan blades 
when of this form push the air radially from the 
centre to the circumference. The fact is, however, that theair 
flies outwards under the influence of centrifugal force, 
and always tends to move at a tangent to the fan blades, 
as in Fig. 3, where the circle is the path of the tips of the 


fan blades, and the arrow is a tangent to that path ; and to 
impart this motion a radial blade, as at C, is perhaps as 
good as any other, as far as efficiency is concerned. Con- 
cerning the shape to be imparted to the blades, looked at 
back or front, opinions widely differ ; but it is certain that 
if a fan is to be silent the blades must be narrower at 
the tips than at the centre. Various forms are adopted 
by different makers, the straight side and the curved sides, 
as shown in Fig. 4, being most commonly used. The pro- 
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portions as cy oh length to breadth are also varied con- 
tinually, In fact, no two makers of fans use the same 
shapes, 

As the work done by a fan consists in imparting motion 
at astated velocity to a given weight of air, it is very easy 
to calculate the power which must be expended to do a 
certain amount of work. The velocity at which the air 
leaves the fan cannot be greater than that of the fan tips. 
In a good fan it may be about two-thirds of that a 
The resistance to be overcome will be found by multiplying 
theareaof the fan blades bythe pressure of the air and bythe 


velocity of the centre of effort, which must be determined 
for every fan according to the shape of its blades, The 
velocity imparted to the air by the fan will be just the 
same as though the air fell in a mass from a given height. 


This height can be found by the formula h = *; that 


is to say, if the velocity be multiplied by itself and 
divided 4 64, we have the height. Thus, let the velocity 


be 88 per second, then 88 x 88 = 7744, and uM = 191. 


A stone or other body falling from a height of 121ft. 
would have a velocity of 88 per second at the earth. 
The pressure against the fan blades will be equal to 
that of a column of air of the height due to the velo- 
city, or, in this case, 121ft. We have seen that in round 
numbers 13 cubic feet of air weigh one pound, conse- 
quently a column of air one square foot in section and 
121ft. high will weigh as many pounds as 13 will go 
times into 121. Now, *“' = 9:3, and this will be the 
resistance in pounds per square foot overcome by the fan. 
Let the egate area of all the blades be 2 square feet, 
and the velocity of the centre of effort 90ft. per second, 


. 90 x 60 x 2 x 93 

then the power expended will be 33,000 

3°04-horse power. The quantity of air delivered ought to 
be equal in volume to that of a column with a sectional 
area equal that of one fan blade moving at 88ft. per 
second, or a mile a minute. The blade having an area of 
1 square foot, the delivery ought to be 5280ft. per minute, 
weighing -” = 406'1lb. In practice we need hardly 
say that such an efficiency is never attained. 

The number of recorded experiments with fans is very 
small, and a great deal of ignorance exists as to their true 
efficiency. Mr. Buckle is one of the very few authorities 
on the subject. He gives the accompanying table of pro- 
portions as the best for pressures of from 3 to 6 oz. per 
square inch. 


| 
Dia. of fans. 
Width. Length. ae 
ft. in, ft. in ft. in. ft. in. 
3 0 09 0 9 1 6 
3 6 0 104 0 104 19 
40 1 0 1o | 2 0 
46 1H | 23 
5 0 as ss 2 6 
6 0 1 6 1 6 3 0 


A considerable number of 
FICS tents has been taken out 
or improvements in the con- 
struction of fans, but they 
all, or nearly all, relate to 
modifications in the form of 
the case and of the blades. 
So far, however, as is known, 
it appears that, while these 
things do exert a marked 
influence on the noise made 
by a fan, and modify in 
some degree the efficiency 
of the machine, that this 
last depends very much more on the proportions adopted 
than on the shapes—so long as easy curves are used 
and sharp angles avoided. In the case of fans running 
at low speeds, it matters 7 little whether the curves are 
age or not; but at high speeds the case is different. 
he fans used in ventilating ricks will be, for the most 
part, driven at moderate speeds, we should imagine; and 
the efficiency of such machines can only be improved 
as the result of experiments. As we have said, the amount 
of experimental information available on the subject of 
fans is very small. Such as it is, it is well worth discuss- 
ing in our columns, 


THE NORTH-EAST COAST EXHIBITION OF 
MARINE ENGINEERING AND NAVAL ARCHI- 
TECTURE. 

No. 


One of the largest and most successful exhibitions of its 
kind which has been held in these countries was opened to 
the public on Wednesday in the buildings of the Royal 
Aquarium at Tynemouth, a few miles from Newcastle-on- 
Tyne; and though many of the exhibits are still incom- 
plete or unfinished, the committee are to be warmly con- 


gratulated on having done much good work in so short a | also 


time, for it is only a fortnight since the Aquarium came 
into their hands for preparation, and only three months 
since the first idea of the Exhibition suggested itself to 
Messrs. F. C. Marshall and George Renwick. To very 
many who saw the speed with which in five days the 
Agricultural Hall, London, was pre for the opening 
of the Naval and Submarine Exhibition in April last, a 
fortnight may seem to be a long time; but the Exhibition 
now open at Tynemouth is considerably larger than was 
its forerunner and parent in London, while the 
facilities are by no means so t for the placing of 
heavy exhibits in position—therefore much credit is 
due to the rs and prime movers in this case. 
That this Exhibition would not have been so warmly taken 


up by exhibitors, and be comparatively so easily pushed, 
had it not been preceded by the success at the Agricultural 
Hall, there can be no doubt ; as also there can be none that 
the latest development of the Marine Exhibition has 
surpassed the first one, if not in general interest, certainly 
in size, in the number of stands, in the amount of local 
enthusiasm which it has raised, and in its situation. 
pene and Edinburgh are, though in the midst of thegreat- 
est of the engineering and shipbuilding works, too far north 
to attract the capitalists of London to a marine exhibition ; 
and London, though it may safely be termed the — 
house of the world, is too far south to tempt the Scotti 
manufacturers to exhibit there. But Tynemouth, which is 
the fashionable resort and watering place of north-coun 
engineers, shipbuilders, and shipowners, and which is 
situated at the mouth of the river, and within a few miles 
of the Wear, Sunderland, Middlesbrough, the Tees, 
Stockton, the Hartlepools, Blyth, &., and equidistant from 
the capitalists and merchants of the south and the manu- 
facturers of the far north, while surrounded by a large 
and enthusiastic maritime population, is the place most 
suited of all others for the holding of a su marine 
exhibition. 

The special train, containing the invited guests, as well 
as the patrons, — and vice-presidents, left the 
central station at Newcastle shortly after mid-day, and on 
its arrival at the handsome new station at Tynemouth the 
Mayor of that town presented an address of welcome to 
the Earl of Ravensworth in his official capacity as Presi- 
dent of the Exhibition. His lordship having replied, a 
was formed in the following order :—1st, Life- 

+ drawn by eight horses ; 2nd, Coble, with sails, gear, 
&c., drawn by two horses; 3rd, The boys and band of the 
Wellesley training ship; 4th, The Tynemouth Volunteer 
Life Brigade, with rocket apparatus; 5th, The band, 
Tynemouth Volunteer Artillery; 6th, The Executive Com- 
mittee ; 7th, the Earlof Ravensworth, the Duke of Newcastle, 
Earl Percy, Sir W. G. Armstrong, Mr. Marshall, &c., and 
the invited guests of the Committee, in carriages; 8th, 
The Consular representatives ; 9th, The Mayor of Tyne- 
mouth and the members of the Council ; 10th, The Mayors 
and members of the Councils of the boroughs of the north- 
east coast. The procession was witnessed by many thou- 
sands of people as it wended its way through the elaborately 
decorated streets, the Mayors of Tynemouth and the 
neighbouring towns having advised the suspension of all 
business and the presence of all people at the Exhibition 
or in the streets to give the visitors a warm welcome. It 
should be mentioned that not the least interesting contri- 
bution to the procession was a miniature lifeboat drawn 
by eight boys in scarlet uniforms, 

On arriving at the Aquarium, the President, accom- 
panied by those gentlemen who had assisted in the pro- 
cession, ascended the platform which had been erected in 
the Winter Palace, as the great central hall is termed, and 
here the ceremony of inauguration was performed, the 
right hon. chairman delivering an appropriate and apt 
opening ame touching briefly on the various classes of 
the Exhibition, and very judiciously measuring out a 
meed of praise to each. Other speeches were delivered by 
the Duke of Newcastle and Sir William Armstrong, and 
then the Exhibition was duly and formally declared to be 
open. A kind of scramble luncheon followed, and more 
speeches were delivered, amongst others by Mr. A. C. 
Kirk, Mr. Laing, Mr. Swan, Mr. John, representing the 
exhibitors, and by Earl Percy and Mr. Stevenson, MP. as 
visitors. Upwards of 700 guests sat down to luncheon, 
and speakers and speeches were received with the utmost 
enthusiasm. So much of the day had been occupied with 
the purely formal part of the ceremony that but little time 
remained to see many of the exhibits or to do more than 
obtain a merely casual idea of the arrangement of the 
whole. The exhibits have been mainly divided into six 
classes or sections, under the following heads :—(1) Naval 
architecture, which 181 exhibits; (2) marine 


engineering, with 247 exhibits ; (3 and 4) fishing and life- 


saving apparatus, with 622 exhibits ; (5 and 6) coast light- 
ing and submarine engineering, with 58 exhibits. An 
additional section is devoted to workmen’s models, of 
which some twenty-seven are shown. The'catalogue, which 
is a most complete and admirable guide, is an absolute copy, 
as indeed are many otherthings about the Exhibition, of that 
of the Naval and Submarine Exhibition, the type, the style, 
and the whole arrangement being identical with it, and 
in all things in which the Committee has copied its pre- 
decessor, it has done so thoroughly, judiciously, and 
well. Out of the vast number of exhibits it would 
be impossible to make at present any selection of 
those which deserve the most attention; but some 
idea may be formed of the gigantic style in which 
the whole thing has been carried out, when we say that 
one exhibit alone, that of Messrs. Wigham, Richardson, 
and Co., comprises a pair of marine engines which weigh 
close upon 60 tons. The Wallsend Slipway Company also 
shows a large pair of marine engines, and Messrs. R. and 
W. Hawthorn exhibit two high-speed engines for gun- 
boats, which are at present being built for the Danish 
Navy. Steel shafts up to a length of 48ft. are also to be 
found in number, and Mr. Wasteneys Smith shows an 
unusually large anchor, in addition to many other 
interesting productions from the steel of which he is so 
fond. The Darlington and Leeds Forge Companies have 
very large exhibits, and in the boiler room woe 
noticed the curious old engine of William Hedley,of Wylam, 
which bears the date 1813, The workmen were engaged 
up to the arrival of the procession in clearing up and 
decorating the various stands. At noon the men were 
en, in glazing the erection in which the luncheon had 
to be held after the opening ceremony, and bricklayers and 
joiners were closing up the openings that had been made 
in the walls of the Rink and wooden erection to admit of 
the exhibits, some of which were arriving at that time. | 


Water Gas.—St. Louis is to be supplied with water gas for fuel 


purposes, made by the Lowe process. The laying of pipes is 
progressing, with ten miles under contract. 
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For higher pressures the blades should be longer and 
narrower, and the inlet openings smaller. The case is to 
be made in the form of an arithmetical spiral widening, 
the space between the case and the blades radially from 
the origin to the opening for discharge, and the upper 
edge of the opening should be level with the lower side 
— of the sweep of the fan blade, somewhat as shown in 
fA Fig. 5. 
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TUNIS. 

THE question whether Tunis is really so rich as the ancients 
supposed gives rise, even in Tunis itself, to great controversies. 
Can history have deceived us? and did the Granary of Rome 
really only contain a very small number of harvests? Must we 
regard the pictures which have been represented to us of its 
astonishing prosperity as a sort of African mirage? At first 
sight this is by no means easy to say. It is quite certain that 
to-day Tunis is a very dried-up country, entirely destitute of 
water in the central and southern parts, whose productiveness 
consequently depends entirely on the winter rains. When the 
winter is a wet one the harvests are superabundant, when it is 
not there is no harvest ; and out of four or five winters one only 
is wet. Was the climate the same formerly! Nothing goes to 
prove the contrary. In travelling in Tunis one is struck by the 
great number of cisterns and ancient water-ducts one meets 
with. Like the French, the Romans experienced the necessity 
of counteracting, by means of great public works, the dryness of 
the country. They succeeded admirably if we may believe their 
own account, for all who have written on Tunis are unanimous 
in d ing that they drew immense products out of the 
country; and visiting the Regency in a good year, such as the 
present, it is not difficult to believe that the ancient writers 
exaggerated nothing. Some of the provinces are of a fer- 
tility of which it is difficult to give an adequate idea. 
All the coast, the Sahil, and the oases of the south, 
are covered with luxuriant vegetation; one fancies one- 
self continually in a most beautiful garden. The Medjerda 
Plain is hardly less fertile, and the country of the Kroumirs is 
being equally favoured by nature. It is covered by forests of 
cork trees and evergreens, the cultivation of which would be 
productive of the best results, and its valleys, watered by innu- 
merable streams, are not subjected to the unhappy influences 
which the rest of the country suffers from in dry years. 

Thus the historic reputation of Tunis has not been over- 
wrought. Under an intelligent and honest administration it 
would become again one of the granaries of the Mediterranean, 
and her riches would be as varied as they would be ex- 
tensive. The oases of the south and the province of Djérid 
produce, perhaps, the finest dates in the world, but unhappily at 
the present time the cultivation of the date tree is in a state of 
decadence truly deplorable. , 

The old works for collecting water are falling into ruins. It 
would be necessary to restore them, and at the same time to see 
whether the process, practised with so much success in the 
province of Constantine for increasing the water supply—namely, 
the boring of artesian wells, which create new oases each da 
might not be equally applicable to Djérid. Besides the dates, a 
new source of prosperity has sprung up during the last few 
years, in the centre and south of Tunis, namely, that of the alfa, 
which is, it appears, of a finer quality than that of Algeria, and 
which has already initiated a very important commerce, and one 
which would be easily developed. Along the east coast extends 
a sort of ribbon of olive trees, some miles in depth, the 
product of which in good years suffices to make the fortune of 
almost the whole country. Certainly, the olive trees form the 
greatest riches of Tunis. Now, there is nothing to prevent the 
actual plantations being doubled and tripled, for the soil situated 
behind them is of the same nature and subject to the same 
climatic influences as that which they occupy, and if this is not 
done, it is only because the weight of the taxes is so crushing as to 
absolutely discourage the culture of them. In consequence, their 
cultivation has almost been given up; it will begin afresh when the 
fiscal reform has been accomplished. The great plateaux, the 
immense plains situated beyond the sea coast, are now only used 
as pasturage for flocks and herds. If water could be commanded 
it would doubtless be possible to create veritable oases there. The 
plain Kaironan, for instance, rivals Egypt ; it is formed of a layer 
of alluvial deposited by numerous watercourses which lose 
themselves in its sands, leaving behind them a soil capable of 
yielding the most splendid harvests. It is a sort of delta which 
does not communicate with the sea, and which has consequently 
no outlet. In rainy winters it formsa gigantic pond; then 
comes the dryness when it is again burnt up like a desert. But 
in the interval the inhabitants are able to reap an abundant 
harvest. Having only inferior ploughs, they scratch the surface 
of the earth; but the fecundity of the soil makes up for the 
want of culture. 

The pastoral industry which prevails over all the central 

districts of Tunis, produces, and might produce to a much greater 
extent, such results as would largely compensate for the insuffi- 
ciency of the other industries. Every year Tunis might easily ex- 
port millions of sheep to Europe. All the northern parts, and par- 
ticularly the Medjerda plain, grow abundance of wheat, barley, 
and sorgho. The vine might readily be acclimatised ; it would 
succeed as well in Algeria, and would in a few years double 
the revenue of these countries. 
_ There are two causes at present operating to produce sterility 
in a country so fertile by nature. The first is the weight of the 
taxes, which completely crushes the cultivator. But this is 
only a small part of what the taxpayer has to bear. The 
Tunisians pay at least half as much again as their Algerian neigh- 
bours. Only to cite a few examples. In Algeria the tribes 
which pay tithes pay no personal tax; in Tunis, besides tithes 
and the expenses of collecting them, every inhabitant 
above fifteen years, excepting old, blind, and lame people, 
has to pay the Medjeba, a poll-tax of 45 reals per head—a real 
is worth sixpence—and 5 kharoubes—the kharoube is about a 
twelfth part ofa real. Soldiers, zapties, spahers, and zouaves 
are exempt, but their children pay. Upon the value of food sold 
1 kharoube per piastre is exacted —the kharoube is the sixteenth 
part of the paistre. There is a stamp duty of 1 per cent. upon the 
transfers of property, without taking into account the charges of 
registration, which are also much heavier in Tunis than in France 
or Algeria. 

The second cause of the sterility of Tunis is the entire absence 
of public works. It is well known that the Regency, whose 
area at most is only equal to that of an average Algerian province, 
nevertheless possesses a much greater expanse of sea-coast. This 
is a most important geographical advantage, for it allows local 
productions to get to the port of embarkation at a very trifling 
cost ; but unhappily this natural advantage is counteracted by 
the insufficiency of ports and by the almost entire absence of 
roads, The coast of Tunis is flat and the approaches very 
shallow, so that vessels cannot easily approach the shore at any 
point. There is good anchorage, especially at Sousse, for 
instance, where the ground is excellent ; but there are neither 
roadsteads nor any natural shelters. At Sfax, boats anchor a con- 
siderable distance from the shore, as also at Garbes, Djerba, and 
Zarzis. The island of Djerba, whose fertility is extraordinary, 
and whose geographical position south of Tunis, and a short 
distance from Tripoli, is admirable, alike from a military and 
a political point of view, would be one of the jewels of the 
Mediteranean if only it hada port. But it would be useless to 
think of making one; it would be a work of immense cost, 


and one which would have continually to be done over again, for 
the softness of the ground under the sea all round Djerba is such 
that it would be quite impossible to dig a durable canal in a soil 
so wanting in consistency and stability. 

In the northern districts Tunis is better off. Every one knows 
that the lake of Bizerte forms a magnificent basin, which might 
hold several fleets without difficulty if only the entrance to it 
= rendered easier and it were protected from the wind by a 
dyke. 

Some maintain that this would be an easy and inexpensive 
enterprise, others contend that it would be a most costly work, 
likely to engulf millions. Whichever opinion be the correct one, 
however, there is one thing certain, namely, that Bizerte could 
never be anything but a military port. Asa port of commerce 
it would have no future, though it would certainly be the most 
beautiful, and, after Malta, the most important port in the 
Mediterranean. It would be an African Toulon to the French ; 
but Tunis might become their Marseilles. 

The construction and working of the port of Tunis were 
confided to the Société des Batignolles, and very careful 
consideration was given to it on that occasion by the 
chief engineer of embankments and bridges—M. Laroche— 
who estimated the cost of the works at 11,000,000 francs. 
If the lake of Tunis were opened it would allow ships which 
now anchor off Goulette to approach the town. The tonnage of 
the merchant ships which entered the roadstead in 1881 exceeded 
320,000 tons ; from this the importance of Tunis may be judged, 
and there is abundant evidence that this importance might be 
greatly increased if the French were to establish their rule more 
firmly and to increase the number of public works. 

All the produce of the Medjerda plain, Sahil, and the neigh- 
bouring countries, would gravitate towards Tunis, where also 
would be sent the largest quantity of imported articles. 

It would, no doubt, be necessary to impose very heavy duties 
on merchandise, in order to defray the expenses of construction 
of the port ; but these would never be so onerous as those to which 
it is now subjected. Merchandise at Goulette must first be 
landed, and then carried by the famous Italian railway to Tunis. 
This costs on an average 3f. to 4f. per ton. If the port at Tunis 
were ever made, this expense would be saved, and the little rail- 
way from Goulette which Italy carried off from France with somuch 
éclat, would become what it ought to be, a mere suburban railway. 
North of Tunis, Bizerte, is not the only point worthy of notice. 
The importance of Tabarka is also very great—firstly, because 
through it, the country of the Kroumirs—where there must now 
always be military occupation—is accessible; and, secondly, 
because Calle being so insecure, and the efforts to construct a 
port there having proved so fruitless, there is no possibility of 
rivalry. The region bordering on Tabarka is one of those where 
colonisation for agricultural and industrial purposes will increase 
the most rapidly, and its temperate climate will allow numbers 
of Europeans to settle there. 

Forests of cork and evergreens are met with. There is plenty 
of pasturage and abundance of water at all seasons of the year; 
but the working of the mines and forests, and the utilisation of 
water asa motive power, could not be carried on without the aid 
of European capital. Perhaps private enterprise may undertake 
the construction of a port at Tabarka. In the districts inhabited 
by the Mecknas and Nefzas there are appearances of{iron which 
encourage the hope that much iron may exist. The Algerian 
Company of Mokta-el-Habid undertook to explore them, 
and if their researches are crowned with success—as 
everything seems to show that they will be—the working 
of the iron mines would necessitate the construction of a 
port which would allow of the annual embarkation of two 
to three hundred thousand tons. In this case nothing would be 
more natural than to put into the hands of the mining director 
both the construction of a port at Tabarka and the establishment 
of a railway which would bring the produce of the mine to the 
point of embarkation. The unhappy Kroumirs, the immediate 
cause of the war, would thus be the first to profit by conquest. 
Their country would be transformed, and would become ex- 
tremely rich. It seems that the explorations of the Mokta-el- 
Hamid Company rather alarmed them at first, and it was 
impossible to convince them that the earth was only being 
explored for iron. A number of their sheiks had to be con- 
ducted into the mines in the province of Constantine in order to 
show them that they were not being deceived. The sheiks 
returned convinced, and convinced their fellow countrymen, and 
now many Kroumirs are employed as workmen by the company. 
They are very active and very gentle, and certainly have not the 
least idea that many Europeans look upon them as intractable 
barbarians incapable of submitting to the slightest discipline. 

On the east coast of Tunis there is not a single point where 
the traffic is of sufficient importance to justify the creation of a 
port. At Hammamet, Sousse, Monastir, Mehdia, Sfax, Gabes, 
Hount-Souk, and Zarzis, ships anchor in the roadsteads ; 
embarkations and disembarkations are performed by means of 
barges. This service might be improved by the construction of 
stockades, and the improvements of the quays, especially at 
those places where the alfa commerce, one of the chief sources 
of revenue to the Regency, has come into, or is likely to come 
into play. It is unnecessary to touch upon the establishment of 
new lighthouses, which might be continually kept in repair by 
the French Marine, which in future must: be often coasting along 
Tunis. On this subject there cannot be any doubt. The 
question of railways is a more complicated one ; the military 
importance of them is very great. Railways alone can import 
European civilisation into the Regency, suppress insurrections 
there, and definitively establish European rule. 

There is no doubt that from a French point of view 
capital could not be laid out to better advantage than in the 
construction of railways. For a long time the receipts would 
be inconsiderable, but at the same time the saving which 
would be effected in the reduction of the number of troops, and 
in the expense of warlike expeditions, would be enormous as 
soon as strategical and commercial railways were made. For 
example, in Algeria, no insurrection has ever been known to take 
place in a district crossed by a railway, and it is not too much 
to affirm that when railways run everywhere insurrection will 
cease. Locomotives are of more use in pacifying an Arab 
country than flying columns, and the more money expended over 
them the less will be spent over the army. So that a saving 
would be effected not only in gold, but in what is of greater 
importance, in human life. Three railways are of immediate 
importance for the occupation of Tunis, namely, one from Béne 
to Gafsa by Tebessa, from Tunis to Sousse, and from Djedeida 
to Bizerte. The first would assure to the French an admirable 
base of operations in the south of the Regency. Bone is at the 
same distance as Tunis from the oasis of Gafsa, which commands 
Djérid and Nefzaoua, and is looked upon as the citadel of the 
south. Thusa railway from Bone to Gafsa would be a link 
between the south of the Regency and the great Algerian port of 
the French, and would admit of a large force being brought in 
two days on to the line of retreat of such tribes as had the 
imprudence to revolt. The Bey has already conceded the line 
from Tunis to Sousse to the Bone-Guelma Company, and the 


first section of it, comprised between Tunis and Hamman-el-Enf, 
is nearly completed. From Hamman-el-Enf to Sousse there are 
about 125 kilometres, and as the soil offers no obstruction, the 
construction of the remainder of the railway wiil be easy and 
inexpensive. It might be very quickly accomplished by working 
at both ends at once. This railway will cross through very rich 
countries, tributary to Tunis, at any rate that = comprised 
between Hamman-el-Enf and the capital, and this will insure 
goods coming to the port of Tunis. From a military point of 
view it will be valuable as allowing the French to get rapid 
into the heart of the Regency, an advantage not to be denplecd, 
as disembarkation at Sousse is always risky. 

The line from Djedrida to Bizerte has also been conceded, like 
that from Tunis to Sousse, to the Bone-Guelma Company. Its 
length will be about 75 kilometres, and it would be easily made. 
It would be a bond of union between Tunis and Bizerte, and 
better still, it would traverse the region of Mateur, which is very 
fertile, and would bring traffic to the principal line from Tunis 
to the Algerian frontier, a length of 25 kilometres. This last 
line is of considerable importance, for it forms a branch of the 
great artery which will some day cross the whole of the northern 
districts of the States of Barbary. 

Actually, this branch is attached to nothing, being isolated by 
the sea on one side and by Algeria on the other, so the deplorable 
insufficiency of its revenues is scarcely to be wondered at, and 
that the French Treasury should have rebelled against the 
excessively heavy expenses demanded of it in consequence was 
only natural. But, because it cost France much more than it 
ought to have done, is no reason for condemning, as the French 
do, the making of it. They paid much too heavily for it, but it 
was necessary to make it. If affairs in Tunis had been managed 
with more order and method, and if in politics personal interest 
had not been so often allowed to take the place of the public 
good, the State might have made much less rigorous conditions 
with the Béne-Guelma Company. 

Recrimination, however, is useless, and when the port of Tunis 
is made and the line from Gardimaou to Souk-Ahras esta- 
blished, the railway from Tunis to the Algerian frontier will 
find its traffic doubled, and its strategic importance increase in 
the same proportion, while demands upon the Exchequer will 
diminish. It would be a great misfortune if this first experience 
disgusted France with Tunisian railways. It is further 
remarked that the grants made by the Bey have a particular 
character which does not seem to be taken into account, and 
which might help to relieve the French Exchequer. In France, 
at the expiration of the grant, a railway reverts wholly and 
entirely to the State, so that its net annual revenue should 
represent both the capital sunk in the enterprise and the interest 
upon it. In Tunis it is otherwise. By the terms of this grant 
the Government is obliged to buy back the line, in default of 
which the grant becomes perpetual. 

Excepting in the environs of Tunis and about 30 kilometres in 
the direction of Bardo, Monouba and Hamman-el-Enf, there 
are in Tunis only imperfectly made roads, which can be 
used only in fine weather and by light carts, but which 
are impassable for all vehicles in the winter, when they 
are obliged to go at random over fields and meadows. If the 
French wish to insure military comrounication and to open large 
paths for commerce, it is indispensable that they should make 
proper carriage roads. Nothing would be more rous, how- 
ever, than to amuse themselves by trying mischievous experi- 
ments, as for example from Sousse to Kairouan, where at great 
cost a sort of tramway was established, known by the name of 
the “ Decauville Railway,” which cost over £40,000 and sacri- 
ficed the lives of more men and horses than perished in all the 
battles fought in the province of Tunis, It was a fad of the 
Minister of War against which everyone in Tunis protested, but 
which Paris nevertheless imposed in spite of wind and swamps. 
Everytime it rains the “ Decauville Railway" is destroyed, for 
the marshy ground through which it runs is incapable of sup- 
porting it. It is so inadequate, indeed, that 500 horses are 
obliged to be sent every day with supplies of food for Kairouan ! 
What Tunis wants is good ordi roads, and these could be 
easily made, as in the greatest part of the country the ground 
offers no great difficulties. In the mountainous regions the 
obstacles would be greater. For instance, in the country of the 
Kroumirs well engineered roads are being made which will 
make the French masters of the country. 

The roads which will be of the greatest service are those which 
penetrate from Algeria into the Regency, — those from 
Calle to Ain-Draham from Souk-Ahras to Kef, by Gar- 
dimaou, also those which would constitute the great country 
network, particularly those which would unite Gafsa to Gabes, 
Gafsa to Tunis, and Sousse by Kairouan. In the northern dis- 
tricts the roads will be as tributaries to the railway, and b 
augmenting its receipts will lessen the demand upon the Fren 
Exchequer. The telegraphic and postal service will also greatly 
facilitate communications, and is already organised in a very 
remarkable manner. In a few months the country has been 
covered with telegraph wires which work very wellindeed ; perha 
France herself is not better off in this respect than Tunis. 
Still, accidents are always to be feared, and it only requires one 
man to cut a telegraph wire. In order to avoid surprise from 
acts of spite from the natives, it would be well to have an electric 
cable from Tunis to Gabes and Djerba all along the coast. It 
would not be costly and would be of immense service. The 
establishment of a flashing telegraph, such as the one 
already in use from Tunis to Zaghouan and from Zaghouan to 
Kairouan, would complete the advantages of a maritime cable, and 
would be a safeguard against the dangers which the absence of 
means of communication threatens to generate. 

In short, from an agricultural, industrial, and military point 
of view alike, Tunis requires a certain number of public works, 
which could be easily executed and be comparatively inexpensive. 
The Director of Public Works, M. Grand, has drawn up a pro- 
gramme, which includes all the essential undertakings, and the 
cost of which does not exceed 79,000,000f. The largest part 
of the expense would, of course, be borne by the country, and 
those who would have personal interest in it, for all the works pro- 
posed would be immediately remunerative. If M. Grand’s pro- 

e could be carried out, not only would Tunis be pacified 
definitively, but she would be transformed. Her latent riches, 
which have slept since the days of the Romans, would once again 
be brought to light. This country, once so celebrated for her 
fertility, would return to her former prosperity ; and even admit- 
ting—what is possible—that ancient writers exaggerated her 
productive power, she would still, without coming up to their 
descriptions, deserve to be ed as one of the most beautiful 
provinces of Africa. Tunis is better adapted for colonisation 
than Algeria. The inhabitants are milder in character, population 
is smaller, the climate less changeable, and territory generally 
easier to govern and defend. Being bounded on the north and 
east by the sea, she is easily and quickly accessible, and fresh, 
health-giving breezes from the sea temper the heat of the 
climate. 


Tunis, indeed, is scarcely known. She is possessed of large 
mineral resources—there are lead mines at Djebel-Rezas and at 
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Djelha, and the beds of iron in the region of Tabarka are 
already well known, They are seven miles in extent in the 
districts inhabited by the Nefzas. ; 

‘A Franco-Belgian Society has undertaken the working of the 
quarries of Ghemtou in the hope of tinding the Numidian 
marble—yellow veined with purple—so sought after by the 
Romans, and this is likely greatly to increase the traffic of the 
railway from Tunis to the Algerian frontier. : ; 

Private enterprise will undoubtedly find in Tunis a rich field 
for its activity, provided that matters cease to be conducted, as 
hitherto, in oriental fashion, and work is carried on in a slower 
and less immediately productive fashion, but in such a way as to 
bring a solid and lasting return. If things are better managed, 
Tunis may still gain the popularity it so well deserves, and 
which would already have been very great if the French had 
understood the country, and how much it is worth to them. 


HALPIN’S COMPOUND CONDENSING ENGINE. 


On page 178 we give the first of several engravings illustrating 
a new form of compound condensing engine designed by Mr. 
Druitt Halpin, of 9, Victoria-chambers, and constructed by 
Messrs. Manlove, Alliott, Fryer, and Co., Nottingham. The 
engravings on page 178 shows the general construction of 
the engine ; its construction in detail we shall describe in another 
impression with further engravings. 


ON THE ELECTRIC FURNACE.* 


By C. W. Siemens, D.C.L., F.R.S., and A. Huntineton, 
Professor of Metallurgy, King’s College, London. 

Tue electric furnace has | cating | been described in the 
Journal of the Society of Telegraph Engineers, June, 1880. It 
has since been found advisable to surround the furnace with a coil. 
By this means the direction of the arc can be regulated at will, 
and the tendency which it has to fly to the sides of the crucible 
be checked. 

The furnace consists of a crucible of any convenient size, in the 
bottom of which is pierced a hole to receive the positive electrode, 
the negative electrode, which passes through a hole in the lid of the 
crucible, being suspended from one end of a beam, the other end of 
which is attached to a hollow cylinder of soft iron free to move 
vertically within a solenoid coil of wire. The force with which 
the cylinder is drawn into the coil can be counterpoised by a 
sliding weight on the beam. One end of the solenoid coil is con- 
nected with the positive, and the other with the negative pole. 
The coil having a high resistance, its attractive force on the cylin- 
der is proportional to the electromotive force between the elec- 
trodes, i.¢., to the resistance of the arc; The length of the arc is 
therefore regulated automatically. This is a point of great 
importance, as, were it not so, the resistance of the arc would 
rapidly diminish as the temperature of the atmosphere within the 
crucible increased, and the result would be that heat would be 
develepedinthedynamomachine. The extinction of thearcby sudden 
change in its resistance or by the sinking of the material in the cru- 
cible is thus also avoided. The crucible is surrounded with some 
infusible substance which is also a bad conductor of heat. Gas retort 
carbon or sand answers well for the purpose. The electrodes may 
be of such carbon as is used in electric lighting or of any other 
convenient conducting substance. They may, if desired, be cooled 
by circulating water through or round them, or by exposing them 
as far as possible to the air. For example, in one experiment a 
jin. nickel positive pole was employed, the lower end being 
inserted into a solid rod of copper about lin. square by 6in. long. 
With this pole, no other means of keeping it cooi being po fre 5 
11b. of grain nickel was fused in a clay crucible and poured in 
eight minutes, starting with all cold. The electrode was but little 
attacked, and no leakage occurred. 

There are two great advantages possessed by the electric furnace, 
viz., that the temperature attainable is practically only limited by 
the refractoriness of the materials of which the furnace is con- 
structed, and that the heat is developed immediately in the material 
to be fused, instead of first having to pass through the containing 
vessel. The temperature to be obtained by the use of fuel is 
limited by dissociation. Deville has shown that carbonic acid 
undergoes dissociation at the ordinary atmospheric pressure at about 
2600 deg. Cent.—4700 deg. Fah. 

In the experiments made by the authors, five D 2 machines 
driven by a Marshall's 12-horse power engine were employed ; 
one being used as an exciter. The current ranged between 250 and 
300 Amperes. The most refractory clay crucibles supplied by the 
Patent Plumbago Crucible Company were invariably cut through 
in a few minutes, and, except for experiments of short duration, 
were useless, Plumbago crucibles stood exceedingly well. 
Obviously, however, they could not be employed for all purposes, 
owing to their tendency to cause carburisation of the metal experi- 
mented with. In some experiments the fusion of metal was 
effected in a bed of lime, sand, or electric light carbon dust. The 
latter is a very bad conductor, and, as in the case of lime and sand, 
allows the arc when once formed to maintain a passage through it 
to the metal beneath. 

Wrought Iron.—Six pounds of wrought iron were kept under 
the action of the are for twenty minutes, and the metal then poured 
intoa mould. It was found to be crystalline, and could not be 
forged. This is the result which has always been obtained when 
iron, nickel, or cobalt have been fused. Although the remedy, viz., 
the addition of a little manganese just before pouring, is well 
known, the cause remains still unexplained. 

Steel.—As much as 20 lb of steel files have been melted in one 
charge, the time required being about one hour, starting with the 
furnace hot. With such large quantities the metal has invariably 
been full of blowholes. 

White iron, fused in a clay crucible for thirty minutes, when 
fractured did not appear to have undergone any change. White 
iron and coke were introduced into the furnace; the resultant 
metal was slightly grayer than the original. When, however, 
retort carbon was substituted for the coke a good gray iron, soft 
and easily workable, was readily obtained in fifteen minutes, start- 
ing with the crucible hot. On another occasion, starting all cold, 
at the end of thirty minutes the metal, although it had been well 
fused, had not been rendered grayer. The difference between 
these two results was possibly due to the temperature being some- 
what higher in the one case than in the other. This isa point of 
considerable practical interest. Four pounds of white iron, fused 
with carbon dust for three-quarters of an hour, yielded a very 
gray crystalline iron. In another experiment, in which 8 oz. of 
gray iron, produced in the electric furnace from white iron, were 
remelted in carbon dust for ten minutes a very gray metal was 
obtained, from which on slow cooling a large quantity of graphite 
separated, 

Cast iron, fused and kept under the action of the arc for forty-five 
minutes in carbon dust, was not materially changed as to grayness, 
and the general character of the metal as to the way in which it 
worked under the tool was not materially altered. e object of 
the experiment was to ascertain the maximum amount of carbon 
iron is capable of taking up under circumstances presumably the 
most favourable. The result is hardly that which would have 
been anticipated. Some of the same cast iron was fused for 

fteen minutes under lime, which nearly covered it. The 
character of the fracture of the metal was but little altered by this 
treatment, when slight differences, due to the rate of cooling, are 
taken into account. A strong smell of phosphoretted hydrogen or 
of a phosphide was perceived—probably the latter. This was only 
observed in the experiment in which lime was used. The lime 
employed still retains a very offensive odour. 


* Read before Section B of the British Association at Southampton, — 


When spiegeleisen was fused in a 5 eee or a clay crucible 
graphite separated as the metal cooled. 

Siliceous pig iron containing about 10 per cent. silicon was fused b 
itself, itshowed but little change, except that »ome graphite separated. 
A similar result was obtained when 5b. of the = se pig were 
fused for one hour in carbon dust. On fracturing the ingot 
obtained, a large quantity of scales of graphite was found in a 
hollow which traversed nearly the whole length of the ingot at its 
centre. The fracture of the metal was still that so characteristic 
of highly siliceous iron, and was practically the same as that of the 
original pig iron, 

A series of experiments was made to determine the maximum 
amount of carbon pig iron is capable of taking up in the presence 
of a given quantity of silicon. Gray cast iron and pig iron con- 
taining 10 per cent. of silicon were fused together in carbon dust, 
the ratio between them being varied so as to yield metal with from 
4 per cent. to 9 per cent. of silicon. 

A similar series was made, only substituting sulphur for silicon. 
No odour of sulphurous acid was perceived; therefore, presumably, 
no sulphur was volatilised. This is somewhat remarkable, con- 
sidering the nature of the experiment. It was thought that 
investigations of this kind might have an important practical as 
well as more purely scientific interest—admitting, for the sake of 
argument, that any such distinction really exists—in assisting to 
determine the conditions in the blast furnace, &c. 

Nickel.—A positive pole of this metal—cast malleable by Wiggin 
and Co.’s process *—4in. in diameter, was passed through a hole in 
the bottom of a clay crucible. A carbon negative pole was used, 
but soon after the commencement of the experiment a deposit of 
nickel formed on the end of it, so that practically it was a nickel 
pole. This deposition of metal on the negative pole was 
also observed with some other metals—notably with tungsten. 
Whilst disclaiming any special knowledge on the point, Professor 
Huntington suggested whether this phenomenon—which is the 
reverse of that generally recognised as taking place—might not 
depend on the relative volatility of the matter composing the poles. 
In the furnace arranged as just described, 1 lb. of grain nickel was 
fused and poured in eight minutes. The fused metal had a bril- 
liant granular fracture. It could not be cut Properly in the 
shaping machine, shearing off under the tool. One pound of grai 
nickel fused in carbon dust for twenty-five minutes yielded a dark 
gray carburised metal, which worked well under the tool. On 
another occasion an equal quantity of nickel, similarly treated, 

ve a “blowy” metal, which could not be worked. Some car- 

urised nickel, made as described above, was fused in a clay 
crucible for twelve minutes, and allowed to cool gradually in the 
furnace; the fracture became whiter, and the grain closer. 
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Copper.—Three quarters of a pound of copper were fused for 
about half an hour in carbon dust. On examining the result, it 
was found that all but about oz. had been vapourised. Those 
who were present during the experiments suffered no ill effects 
from the atmosphere charged with copper, which they must have 
breathed. 

Platinum.—Eight pounds of platinum were rendered perfectly 
liquid in about a quarter of an hour. 

Tungsten.—Half a pound of tungsten in powder was subjected to 
the action of the arc in a clay crucible. Dense fumes were evolved, 
a cavity about 14in. across the top being formed. The furnace was 
allowed to cool down slowly. When the crucible was removed, it was 
found to have been very much attacked below the point to which the 
arc extended. The inference is that the crucible had been attacked 
by the metal at the temperature of the experiment. The metal was 
fused only to an inappreciable depth beneath the cavity formed by 
the arc, The unfused metal underneath was covered with very 
beautiful iridescent crystals of tungsten, which under the micro- 
scope appeared to be well-formed prisms. They have not yet been 
measured. The crystals had avila been formed by the slow 
cooling of the vapour distilled down from the surface. 

A very large number of experiments was made with tungsten, the 
results of which showed that it could not be fused, except in very 
sinall quantities at a time. It was possible to build up a small 
ingot by fusing a little of the tungsten, and then adding little by 
little gradually. Even then the pieces obtained were for the 
most part spongy and unsatisfactory. The best results arrived at 
were when tungsten which had already been fused was employed in 
the building-up process. Once the metal had been fused, it did 
not fume much in melting, doubtless owing to the greatly reduced 
surface exposed. 

Tungsten fused in the electric furnace is, when untarnished, pure 
white, and brittle, the grain being very close. Tungsten hitherto 
has only been obtained as a gray powder, by reducing the oxide 
with carbon or hydrogen, or in minute globules in the ordinary 
small electricare. Tungsten has its fusing point lowered by the 
addition to it of carbon. Under these conditions a solid piece of 
moderate size can, without much diffioulty, be obtained. From 
1000 grains of powder fused in carbon dust 650 grains were re- 
covered, the remainder having been volatilised, and from 450 grains 
of the fused metal 410 grains were obtained on refusion. One 
piece of tungsten which had been treated under the conditions 
most likely to cause it to be highly carburised was analysed. It 
contained 1°8 per cent. of carbon. The metal was very white, 
close in grain, and brittle. 

From the foregoing experiments it is clear that the amount of 
any given metal which can be successfully fused in the electric 
furnace, and the time required in effecting the fusion, are depen- 
dent on (a) the relation between the volatilising point and the 
fusing point, i.¢., the extent to which the volatilising point is 
the fusing point; (6) the conductivity of the metal 
or heat. 

It thus happens that platinum can be more readily melted than 
steel, and in greater quantity for a given expenditure of energy. 
* See r on ‘‘ Nickel and Cobalt,” by A. K. Hun’ ul 
number The Journal of the Seciety of Chemical 


This inference is believed by Professor rtaymee: gg to be justified 
by the observations and experiments so far made. 

It still remains to examine chemically the specimens referred to 
in this paper. 

In the discussion on the communication made by Professor 
Huntington, Dr. Siemens remarked that the limit of the tempera- 
ture ame ge by means of the electric furnace is as yet unknown, 
for although the heat would probably increase the resistance of 
the arc, that in itself would only cause a further development of 
heat. The results obtained with copper, although apparently 
pointing to a drawback in the use of the furnace for melting 
purposes, yet might prove of importance in dealing with metals in 
the vaporous condition. He could not agree with Professor 
Huntington’s suggestion as to the cause of the deposition of metal 
on the negative pole. He thought it was due to the negative 
pole being much cooler than the positive. 

Dr. Gladstone inquired whether the deposit was crystalline or in 
fused globules. 

Prof. Huntington replied that it was in the latter condition. 

Mr. Terrill (Swansea) remarked that the loss of copper by 
volatilisation in smelting was much greater than it was generally 
supposed. During an accidental escape of sulphuretted f drogen 
in the works he had observed a thick deposit of sulphide of copper 
extending over a large area. He had detected copper deposited 
even on the zine counter of the refreshment bar at the railway 
station some distance from the works. The discussion was con- 
tinued by Mr. Maxwell Lyte, Prof. Vernon Harcourt, and the 
5 nea Prof. Liveing, who thought that such experiments as 

ad been made might be of great service in the study of metals. 


EMERY IN THE UNITED States. — In our last impression we 
stated on the authority of the American Manufacturer that emery 
had been found in Lehigh County. There is reason to believe that 
the stat tis not te, and that the prospectors have mis- 
taken magnetic iron ore for emery. 

A New TELEPHONE.—It is well known to be advantageous to 
utilise both poles of a magnet in the telephone. How should the 


grain | wire be placed, relatively to the magnet, to give the best effect? is 


an important question. M. D’Arsonval has lately become con- 
vinced by experiment that in the two-pole telephones—as those of 
Gower, Siemens, Ader, &c.—the really active part of the wire is 
that lodged between the magnetic poles. The rest of the wire may 
be regarded as mere useless resistance. The point, then, is to have 
the whole coil between the poles. M. d’Arsonval accordingly 
makes a telephone with a bent bar magnet, one pole of which ter- 
minates in a short cylindrical piece, with a coil round it, while the 
other terminates in a ring piece surrounding the coil. These two 
poles are in the same plane and very near the plate. The complete 
instrument is very light, yet it is said to transmit the voice with 
extreme distinctness, and with such force that, if a trumpet 
mouthpiece be added, one can easily hear throughout a room. 


RoyAL COMMISSION ON TECHNICAL INSTRUCTION.—The members 
of this Commission have not been idle during the past month. 
Considerable progress has been made in the collation and arrange- 
ment of the vast amount of information collected by the Commis- 
sioners during their visit to France, Germany, Austria, Switzer- 
land, and Italy. They have recently been engaged in pursuing 
their investigations here and abroad. Professor Roscoe and Mr. 
Swire Smith are occupied in reporting on the industry and schools 
in the neighbourhood of Kendal and Barrow. Mr. Woodall, M.P., 
and Mr. Redgrave are at present travelling in the Black Forest, 
where they are collecting information with respect to the native 
home industries of the district, principally with the view of ascer- 
taining if similar industries, under necessarily altered circumstances, 
might advantageously be introduced into any part of the United 
Kingdom. Mr. B. Samuelson, M.P., and Mr. Philip Magnus have 
been spending some little time in Ireland, where they have been 
instituting inquiries into the possibility of improving the material 
condition of the labouring classes by the establishment of trade 
schools, and the introduction of new means of livelihood among the 
agriculturists of the poorer districts of the country. 


BorRING OPERATIONS WITH Bort.—A correspondent of the Times 
writes :—‘‘In the course of some boring operations, which have 
recently been carried on by the Government of the Cape of Good 
Hope in the search for coal, it occurred to the geologist in charge 
to make trial of native bort in lieu of the Brazilian carbonado, 
which had, until then, been employed. The experiment proved a 
complete success. The last six crowns used were of 3in. diameter, 
set with bort. It was found that these bored through 1100ft. of 
sandstone and shale, part of it exceedingly hard, being indurated 
by contact with intrusive rock. The average boring per crown was 
therefore 183ft., and the last crown is nearly as good as new. Of 
the above six crowns, one bored through 322ft. 7in. and was still 
usable ; while another bored through 350ft. In precisely the same 
class of country, eight crowns supplied from London and set with 
carbonado, bored only 30ft. each. The boring effected with the 
latter cost at the rate of 27s. 6d. per foot; while the work done 
with bort, in the same class of rock, cost less than 2s. per foot 
bored. The advantage in the use of bort is increased by the fact 
that, owing to the greater depth bored by a single crown, there is 
less delay caused by the resetting of the stones. Great care is, 
however, necessary in the selection of bort for the purpose, asa 
very large percentage of the ordinary bort of commerce is unsuit- 
able.” Bort, we may explain, is a form of thediamond, blackincolour, 
very imperfectly crystalline, and unsaleable for ornamental use. 


An AMERICAN Express TRAIN.—A train of new cars for the 
fast New York express line has just been completed at the Allston 
shops of the Boston and Albany Railroad, under the supervision of 
Mr. F. D. Adams, the master car-builder. The train consists of a 
baggage car, smoker, two passenger coaches, and two parlour cars, 
and will be drawn by a new engine, also built by the Boston and 
Albany Company. The exterior of the cars is painted olive, and 
the marking is in plain but handsome letters. The interior finish 
of the smoker is mahogany ; of the coaches and drawing-rooms, 
ash and cherry, with bronze trimmings, racks, and lamp fixtures. 
The seats in the smoker are of rattan ; in the coaches of dark drab 
leather, and in the drawing-room cars of rattan with dark drab 
leather cushions and head-rests. The cars are lighted by full- 
length windows, which are provided with spring-roller shades. 
There are eight ps in each car in handsomely ornamented 
chandeliers. The floor of the drawing-room cars is covered with 
Wilton carpeting, and a strip of carpet is laid in the aisles of the 
———— coaches. The whole aspect of the interior finish and 

urnishing of the cars is light, airy, and pleasing totheeye. There 
are thirty-three seats in each drawing-room car and sixty-eight in 
the others. One of the novelties in arrangement of the drawing- 
room is that the whole car, except, of course, the saloon, wash- 
room, and stove-room, is in one open apartment. Instead of the 
ordinary compartment there are four seats, similar to those in a 
sleeper, at one corner of the car. These are for the convenience 
of a card party, ora party of friends who may wish to sit close 
together. They can also be turned into a bed, the bedding being 
always kept ready, and shut out from the rest of the car by heavy 
draperies, so that a sick person can be carried comfortably and in 
seclusion. The weight of each car is about 45,000 lb. The body 
being comparatively light, 27,000 1b., the great weight is near the 
rail, thus adding to the element of safety. The pair of trucks 
weigh, in round numbers, 18, The wheels are of Paper, 
42in. in diameter, which is 9in. more than the standard. e 
journals are 3fin. in diameter and 7in. long. The engine was built 
under the supervision of Mr. A. B. Underhill, superintendent of 
motive power. The boiler is made of steel, y;in. thick, instead of 
8in. iron, which is commonly put into locomotives. There are 221 
tubes instead of 160, the usual number. The boiler is tested at 
400 Ib. of steam, and will be run at 1601b. pressure. The train is 
equipped with the Westinghouse automatic brake.—Boston Ad~ 
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-TON BUCKET DREDGER. 


MESSRS. ROSE, DOWNS, AND THOMPSON, HULL, ENGINEERS. 


SIDE ELEVATION 


WE illustrate above a dredger of simple construction, well 
calculated for doing useful work on shallow streams. The barge 
is 54ft. long, 22ft. beam, and 6ft.deep. Her draught of water is 
under 4ft. 

Our drawing explains itself. It will be seen that we have here 
a swivelling crane and grab bucket, and that the stuff dredged 
can be loaded into the barge and conveyed where necessary. 
The lifting power of the crane is one ton, and in suitable 
material such a dredger can get through a great deal of work in 
a comparatively short time. 


GEOGHEGAN AND STURGEON’S PATENT 
PISTON. 

THE accompanying engraving illustrates a piston now being 
introduced by Mr. T. Sturgeon, of Westminster-chambers. The 
object had in view is to jacket the piston and also use it as a 
heater to raise the temperature of the cylinder. This object it 
is claimed is fully accomplished by the use of a divided piston 
with an arrangement for admitting live steam into the wide space 
between the.two sets of rings, so that the steam is brought into 
direct contact with the interior surface of the cylinder, which 
it heats in advance of the incoming and expanding steam. This 
body of live steam, carried along between the walls of the piston, 
and in direct contact with the inner surface of the cylinder, will, 
it is urged by the inventor, heat the cylinder far more effectively 
than the external jacket could do, and will also present a hot 
surface of the piston to the steam, while the exhaust is not 
interfered with or acted upon by the hot steam except the part 
immediately in front of the piston. The breadth of the piston 
rings will prevent the live steam coming in direct contact with 
the cylinder at the extreme end of the stroke, but this little 
portion has the same chance of being heated by conduction as in 


the case of the external jacket, while it has the additional 
advantage of the heated surface of the piston presented to the, 
at first, thin body of entering steam. Moreover, the advantage 
of the hot steam will be of more importance later on in the 
stroke, where expansion begins. It might at first appear that 
this arrangement of piston would involve a longer cylinder, but 
this is avoided by the arrangement shown in the illustration, in 
which only the chase of the cylinder is lengthened, and the cover 
recessed to the form of the piston, so that the length in the 
centre, from gland to gland or boss to gland, remains unaltered. 
In the engraving A A are small holes drilled through from the 
cylinder into the steam ports in such a position that, when the 
piston is at the end of its stroke, and the steam port open, the 
live steam may pass into the interior of the piston, and thus 
enable it to recover at the end of each stroke whatever it may 
have lost by condensation during the stroke ; and B B are drain 
cocks. These are so placed as to enable them to drain the 
interior of the piston when at the end of its stroke. 


BAILEY’S VERTICAL HOT AIR ENGINES. 
Tur “vertical” hot air engines, it will be observed, differ 
from hot air engines that have already been introduced into the 
market in the arrangement of the cylinders. The air cylinder is 
placed outside the casing, offering thereby greater facilities for 


cleansing and lubricating, also for examining the different parts. | through any defect in packing; so that it will be seen,thatjnot 
This cylinder is fitted with a metallic piston, and the shape of only is it automatic in receiving the proper supply of air for 
the cylinder enables this type of engine to be made as compact expansion, but it is also automatic in its lubrication, for wherever 
as possible. The action of the engine may be described as | this down stroke is made a small amount of oil is drawn into the 
follows :—After the fire is made the retort becomes heated to a | cylinder for lubricating the metallic piston. The manufacturers 

claim in this t of hot air 
engine that the design admits of 
the engine being made much 
cheaper, as well as affording 
great facilities for examining, 
lubricating, and repairing, than 
is the case with any other hot 
air engine. It is being made in 
considerable numbers by Messrs, 
Bailey and Co., Salford. 


WEIGHT oF A MILLION Dot- 
LARS.—Mr. B. Elliott, the 
Government actuary, has com- 
— the weight of a million 
ollars in gold and silver coin, as 
follows: — The standard gold 
dollar of the United States con- 
tains of ld of nine-tenths 
fineness, 8 ins, and the 
standard silver dollar contains of 
silver of nine-tenths of finen 
412‘5grains. One million stan 
a ollars, consequently, weigh 
800,000 ins, or 53,750 oz. 
troy, or 44794 Ib, troy of 5760 
grains each, or 
1 B43-1000 short” tons of 
2000 Ib. avoirdupois each, or 
1645-1000 “ long ” tons of 22401b. 
avoirdupois each. ‘ne million 
stan silver dollars weigh 
412,500,000 grains, or 859,375 oz. 
troy, or 71,614°58 lb. troy, or 
58,928°57 lb. avoirdupois, or 
29 464-1000 “short” tons of 
or 
of 


= 


tons; standard silver coin, 
tons; subsidiary silver coin, 
tons; minor coin, five-cent nickel, 
100 tons. 

AMERICAN PostT-OFFICE CARS. 
—Five new railway post-office 
cars, for the first mail service on 
the Baltimore and Ohio Railroad, 
between Baltimore and St. Louis, 
are now being completed at the 
Mount Clare shops. The cars 
are built by the omen upon 
designs furnished by the Govern 
ment, and are unique specimens 
of their kind. The exterior of 
the cars is white, with 1ltramarine 
blue borders lettering. 
They are numbered from one to 
five, and are inscribed on the 
sides, ‘* Baltimore—Fast Mail— 
St. Louis,” and ‘‘ United States 
Post-office.” In the interior the 
cars are finished in ash and 
cherry, oiled to show the natural 

in. The ceilings are white. 

he forward section is fitted with 
stalls for mail bags. The centre 
is taken up with a series of eighty 
| incliued shutes for distributing 
E newspapers. The matter for dis- 

tribution is placed upon a 
utes, 


named: Standard gold ci. 3 


table in front of the s 
dull red heat. This rise of temperature expands the small | of which is numbered and labelled. When distributed it slides 
amount of air inside, which then forces the piston in the through by gravitation and falls into the pouches on the other side. 
air cylinder downwards. After this expanded air has done duty, | In the rear section there are 500 boxes of uniform size, arr in 
the displacer, which is actuated from the crank, forces the air distributin; — 
which has been condensed against the cold sides of the top part | The polished brass mps, an Bry cw be teh ; wove. 


A . e carriages and under gear are 
of the cylinder back to the hot end of the retort. As the piston | Loughridge air brakes are attached to each car, The five will soon 
performs its stroke, due to the expanded air in the cylinder, @ | be finished, when three more will be commenced for service between 
small air valve is kept closed by the pressure, but as the piston | Baltimore and Chicago. The white and blue coats of the cars have 
makes the return stroke a small valve on the top of the cylinder | a very pleasing effect in their new state, but railroad men 
opens for a sufficient length of time to permit air to enter the | the colour will not remain so bright a short season on the 
cylinder to replace any which has been permitted to escape ' road.—Baltimore Sun. 
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20-TON PORTABLE STEAM CRANE, GLASGOW HARBOUR. 


MESSRS. GEORGE RUSSELL AND CO., MOTHERWELL, NEAR GLASGOW, ENGINEERS. 


Tue very fine crane which we illustrate above, has been 
erected on the Stobcross Wharf, near Queen’s Dock, for the 
service of Messrs. Henderson Brothers’ Anchor Line steamers. 
For some years four cranes have been in use for loading and 

i ing these vessels, two of which have a lifting power of 
5 tons, and two of 3 tons, at a radius of 80ft. It was found with 
these cranes, that although quite competent for nearly all the work 
required, there occasionally were pieces above their lifting capa- 


city, which necessitated removing the steamer to another part of 
the harbour to get the use of one of the fixed public cranes. In 
order to obviate this inconvenience, the crane we illustrate was 
constructed by Messrs. George Russell and Co., of Motherwell, 
near Glasgow. Its leading features are patented by Mr. Russell, 
of that firm, by whom this special crane has been designed. Fig. 1 
shows an outline of the crane, and the extremely limited space 

the edge of quay wall and sheds. The gauge of the wheels 


ti 


Fic t 


™ 


— 


~ 


is 10ft. centre to centre, but in order to clear the eaves of the 
, shed the central post is only 2ft. 6in. from the centre of the 
| outside wheels. In order to distribute the weight equally on 
| the quay wall and grooved rail near the shed, eight supporting 
| wheels are fitted on each side of the carriage. Fig. 2 is an 
elevation of a corner of the carriage, showing the wheels and 
' levers for distributing the weight equally. There are on each 
corner a pair of main levers with fulcrum A, at each end of these 


FIC.3. 


are fulcra B B, with shorter levers carrying the axle pins of 
the wheels CCCC. The levers being free to adjust themselves, 
it will be evident that the pressure at A is equally distributed 
over the four wheels, notwithstanding any irregularities in th 

quay surface. The outer wheels bear directly on the granite 
kerb, and the inner in a grooved rail. The carriage is of, malle- 
able iron plates 1}in. thick, 4ft. deep ; the eight wheels on each 
side being 8ft. centre to centre, give a wheel base of 21ft. The 
central post is of malleable iron 2ft. diameter ; the jib is 50ft. 
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long, of malleable iron plates of box section, and its radius is 
variable by steam ; the chain barrel is 2ft. 3in. diameter, screw 
grooved for the chain, and there are double and single purchase 
gears. The engines have a pair of 9in. cylinders by 13in. stroke, 
with steel link motion. The boiler is vertical, with three cross 
tubes, and a large cylindrical feed-water tank is placed above it, 
through which the heat passes to the chimney; the exhaust 
steam is also led into it. Fig. 3 shows a section of the combined 
ash-box and balance weight ; the ashes drop from the fire-bars 
into a conical s terminating in a door at the bottom; when 
this door is opened the ashes are at once emptied into any con- 
venient receptacle. The crane is moved along the quay by 
gearing fitted under the carriage, grasping by means of a capped 

ulley a pitch chain made fast to any of the mooring blocks. 

he maximum working load is 20 tons at a radius of 30ft., and 
16 tons at 35ft. Besides ordinary lifts, it is fitted with tipping 
gear for lifting coal wagons, and will shortly be used for coaling 
the vessels. The orane weighs 103 tons, and there are about 
12 tons of iron ballast in the tank under the boiler, and 35 tons in 
the land side of the carriage; so that the total weight is 150 tons. 
Although of such large capacity it is found to work with extreme 
ease under control of one man. 

This is a very favourable example of thoughtful designing, the 
conditions under which the crane has to work being very excep- 
tional. Messrs. Russell’s reputation is an ample guarantee for 
the quality of the material and workmanship. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. 


FAN TRIALS AT READING. 


Srr,—I was surprised to see in your last week’s paper a letter 
from Mr. E. O. Greening, on the competitive trials of harvest 
fans, also at the conclusions he had come to from the figures given 
in yours of July 28th. You then said you had been able to take 
the figures by the courtesy of the judges, that you were only able 
to go briefly into the matter, but purposed to return to it in. 
This I understood to be after the judges had given their Adin 

I was, therefore, surprised that he being one of the competitors 
should appear in print before the judges’ report came out, and also 
that he should arrive at such conclusions. I have no doubt you 
would have noticed the errors in the table—if you have not done 
so—and have corrected them when you were able to go into the 
subject. But as Mr. Greening’s conclusions may be an injustice to 
others, I hope you will favour me with space for a few lines. 

As you say, further trials should have been made, and of course 
were made; but when Mr. Greening produced his figures I again 
examined your table, and I have come to the conclusion that there 
was something wrong with the dynamometer, also there are one or 
two errors in the air column. 

With reference to the dynamometer we will take the two trials 
of Mr. Phillips’ common hand fan. In the first trial it was driven 
at 400 revolutions or 2512ft. at tips of fan. The water column 
was 0°47in., and on the dynamometer lever was 4 1b. when the fan 
was working closed, and 61b. when working open and discharging 
air—giving 4592 foot-pounds, and 6888 foot-pounds work done 

tively—or an increase of about 50 per cent. in the latter case. 

Now, taking the next trial of this same fan run at 600 revolu- 
tions, or an increase of velocity of 50 per cent. and an increase of 
column of 100 per cent. or resistance, yet we have only 4°25in. on 
the dynamometer lever when working closed, or an increase of 
weight of 6 per cent.; but we have 15in. when working open, or 
250 per cent. more than when working closed. Of course all this 
cannot be accounted by any unsuitableness of the fan to pass the 
50 per cent. extra air ; and from this case and some others, I have 
come to the conclusion the dynamometer was not properly 
adjusted for this first trial. 

Going into Mr. Greening’s argument that small fans and high 
pressure of air or great velocity of fans are best for this purpose, 
take first Mr. Greening’s small hand fan. The velocity at the tips 
was 6784ft. per minute. Mr. Phillips’ velocity was 3768ft. per 
minute, or nearly 50 per cent. less in speed. Mr. Greening’s gives a 
column of 1°3in., aan Mr. Phillips’ 0°95in., or only 25 per cent. 
Then the dynamometer has 9 Ib. on the lever for Mr. Greening’s 
trial, and 4°25 lb. for Mr. Phillips’. Thus Mr. Greening takes 
twice the power and only gets 1‘3in. of column of water to Mr. 
Phillips’ 0°95in. This does not prove Mr. Greening’s conclusions. 

But in further figures of the table referred to he has not got the 
correct figures. In the column giving the quantity of air dis- 
charged by calculation, Mr. Greening’s small fan has a discharge 
of 1445 cubic feet per minute. But taking the area of 6} dia. = 
30 square inches, and the velocity given as 984ft., we find the 
cubic feet of air discharged to be 208ft., and agreeing very nearly 
with the result given by air meter. Take again the next recorded 
trial of Mr. Greening’s fan. The area of discharge is given at 
64 square inches, the velocity at 2858ft. per minute, giving 
1270 cubic feet per minute instead of 2631 cubic feet, as given in 
the table. The column by air meter gives 1257 cubic feet. Mr. 
Greening having taken the larger figures, may come to the conclu- 
sions he has respecting small fans being most suitable. 

If we take the usual formula and apply it to the figures giving 
the velocity of the tips of the fans and the inches of water 
column, we get results as given below :— 


P. re. | Total ft. |Ft. Ib. re- 


Velocity H.P. | 
Water |: Ib. re- | quired to 
of fan column. Tred PY quired by] discharge 
fan. |le.ft.of air 
Mr. Phillips .. ..| 376 0-95in. | 0-196 
Mr. Greening.. ..| 6784 8910 42Ib. 


1-3in, | 0°27 


| 


To obtain the ber of foot-pound uired to discharge one 
cubic foot of air, I have divided the total discharge as measured by 
air meter into the total foot-pounds required to work fan. The 
velocity of the tips of the fans also ought by calculation to raise the 
water column in Phillips’ fan 1°08in., and in Greening’s fan 3°57in.; 
thus Phillips’ fan is 10 per cent. below calculated results, while 
Greening’s is two-thirds below what the calculation gives. 

I do not think that high velocities of fans or high pressures will 
be economical or effective. What I think is wanted is to get as 
much air through the stack at as low pressure as possible, and as 

ically as possible. What I mean by low pressure is, not to 
have the exhausting power such as to cause quick passage of the air 
in the stack, but to draw from more than one place, and so get a 
large volume of air at a low velocity. This will cause the air 
passing to be of greater effect, and allow it to permeate more 
thoroughly in the stack. JNO. Hopeson. 

118, Commercial-street, Newport, Mon., Sept. 6th. 


Sin,—With reference to Mr. E. Owen Greening’s letter in your 
issue, as I am still in competition for the hundred guinea prize 

I cannot fainly, at the present moment, enter into details as to his 
statement, although I must state that some of his figures, with 
regard to my improved harvest fan, are seriously erroneous ; and I 
venture to remark that it would have been wiser policy on the part 
of Mr. Greening to wait until the judges’ a pom | report had 
been published before endeavouring to prove results which the 
judges themselves will no doubt do in an exhaustive in due 


SEWAGE AND AIR. 


S1,—Those interested in the subject of the disposal of sewage 
will feel greatly obliged to Mr. Hughes for his letter in your last 
impression. As ds the immediate point, however, to which 
my previous letters have called attention, the information given by 
Mr. Hughes leaves us pretty much where we were. He states that 
in the case cited by him the result of separating the urine from the 
feces has been successful ; but it appears that in that instance no 
covering material was used. The large number of men using the latrine 
no doubt gave rise to constant fresh deposits, which, covering those 
below them, remained innocuous fora period of some hours. Certainly, 
a walk recently through a narrow lane which appeared to be the 
resort for natural purposes of the builders’ men engaged in the 
neighbourhood, did not serve to prove to me that drying fceces 
unmixed with urine was productive of no offence. It does not 
seem to me, therefore, that my hypothesis as to reactionary 
principle is as yct shaken by the evidence afforded by your 
correspondents. 

In such an instance as that referred to by Mr. Hughes, separa- 
tion of urine may be effected ; but we know that it cannot be so 
when closets are indiscriminately used, as in the generality of 
households. For municipal purposes, therefore, the — could 
not be carried out, and need scarcely be discussed, and further 
information as to the conditions of the matters removed from the 
latrine when separation was effected, would enable those who are 
interested in this question to form more conclusive opinions. 

St. James’s-street, S.W., September 4th. A. F. 


WISWALL’S TILTING WEIR. 


Srmr,—With reference to a paper in your last issue on “‘ New 
Sluices in course of Erection on the River Irwell, near Manchester,” 
Mr. Wiswall, C.E., says, page 153, ‘‘ the gates retain their inclined 
position until the water of the river rises to 2ft. 9in. above its 
ordinary level, when they automatically tilt and release the impounded 
water.” 

I cannot see how these gates would be automatic with a flood of 
3ft. say. Having calculated approximately what the effect would 
be, I Rnd they would not be self-acting ; but I may be wrong in 
this, and if Mr. Wiswall would indicate the method by which he 
has arrived at that result, he would confer a great benefit on your 
readers, considering the importance of the subject. I have 
appended the figures by which I have arrived at this conclusion :— 


WATER LeveL (3F* FLOOD) 


» 

ORDINARY W.L 

&/ Orrvot 
TAIL WATER LEVEL 
ORDINARY W.L 
BUILT SILL 


Assume that a flood of 3ft. causes the tail water to rise to a 
similar amount, and that the difference in the water levels is ft. 
Let y = breadth of door, say = 9ft.; x, = depth below water 
level of top of door = 3°7ft.; x, = depth below water level of 
bottom of door = 16°5ft.; 9 = angle at which sluice door stands = 
54° 40’; O Y = axis at intersection of water level and production 
of plane of sluice door; oak beams at 501lb., and pine planking 
at 40 1b. per cubic foot; weight of beam, 10in. by 10in. by 7ft. 
long, say 5 cubic feet = 2501b.; weight of 2in. planking to the 
right of vertical plane through pivot 5°25ft. by 7ft. wide, say 
6 cubic feet = 240 lb.; weight of 2in. planking to the left of vertical 
plane through pivot 6°75ft. by 7ft., say 8 cubic feet = 320 lb.* 

The water pressure on the face of the door will be found thus :— 
Distance from O Yof the) _ 2 4441 _ 4,.,- 

centre of pressure } 3 11 47ft. 
Mean intensity of pressure = #2) sin. — 513°5 Ib, 


Area of surface = (x, — x.) » = 115°2 square feet. 


Total pressure = - — y sin. 59,155 Ib, 


Moment of this acting at lft. 8in. from pivot = 98,591 foot- 
pounds, and on the back of the door x,! = 5ft. 2in, 7.1 =O. Dis- 


tance from tail water level to centre of pressure = : #1 = 3ft. din. 


Total pressure = 11,774 Ib. 


would take place, and of the fact that in a short time the timber 
would become waterlogged, both of which would act powerfully 
against its tilting. T. OLIvE, 

Didsbury, September 5th, Assoc. M, Inst. C.E, 


EARLE'S SHIPBUILDING AND ENGINEERING COMPANY, 


Srr,—I regret very much that your who accomn- 
panied the members of the Institution of Mechanical Engineers on 
their visit to Hull, should have wandered —_ our works with- 
out a guide, as he would then have avoided publishing what is not 
quite correct, and he might possibly have felt a little more 
anny towards us than he shows by his account of our engine 
shops. 

All our engines are not precisely of one type, as, in various 
stages of erection, there were, beyond those noticed by your corre- 
spondent, two sets of twin screw engines and a single screw engine 
without “‘ cast iron pipes es ongey the cylinders.” I rejoice to 
find he owns “the workmanship is sound and strong,” but since 
there was no single engine in the shop finished, and only one even 
os that stage, it is hardly fair criticism to say “ but not 
of high finish.” We were sorry not to have had some finished 
engines in our shops to show the visitors, but circumstances had 
compelled us to take down three sets of engines to fit into ships 
which were awaiting them only shortly before. 

It is not our general practice to make the crank shaft bearings 
of cast iron with white metal liners, although we have the 
example of some of the most eminent of Clyde builders to follow 
in doing so. Those your correspondent saw were made so at the 
special request of the engineer of the firm for whom the engines 
were building, and so far from giving trouble at sea, the reverse is 
the case, for they give none whatever. I may mention that the 
first ship so fitted by us has made upwards of eight voyages to 
New York and back, and the engineer reports-—‘‘I have never 
known the chill off the bearings, and they give us every satisfac- 
tion.” The enginecr of the sister ship to the one with which these 
cast iron bearings are to be fitted reports—‘‘The crank shaft 
bearings do splendidly. I have never had occasion to use a drop 
of water on any of them.” If your correspondent had examined 
carefully he would have found *‘ very adequate means ” were pro- 
vided to prevent the brasses from turning. He is also equally mis- 
taken in supposing that for ‘‘ the sake of saving a few sovereigns ” 
we run any risk of damaging our reputation or of losing a ship. He 
is likewise equally wrong in his statement as to the cylinders he 
saw being “‘ ruined in less than three years by the injurious action 
of the steam.” 

Again, Sir, I assure you of the regret I feel that your corre- 
spondent did not have a guide who could give him proper infor- 
mation, and thus have prevented the necessity—which 1s painful 
to me—of contradicting so much of his account. I also regret that, 
being absent from home, I have not had his statement under my 
votice in time to answer before. A. E. SEATON. 

Chief Engineer of Earle’s Shipbuilding and 

Hull, Sept. 6th, Engineering Company. 


TOOTHED GEARING, 


S1r,—I enclose you a rubbing of part of toothed wheel and 
pinion I have in use here. I read with great interest your remarks 
on wheel teeth in this week’s number on p. 152, 

The advantages of this system are :—(1) Great strength at the 
roots of the teeth; (2) three teeth in contact; (3) the motion of 
one tooth on another is a rolling one, and the whole surface of 
contact, in this case the whole tooth, is equally rolled over, as may 
be tried by cutting out the diagram and turning round as in actual 


use ; (4) impossibility of bedding the teeth too deeply—in fact 
they work with just clearance; (5) owing to this their tendency is 
to clean themselves ; (6) quietness in work ; when a heavy cut is 
on they are almost silent, I shall be pleased to hear opinions 
of them, Any further information is at your service, 


W. T. FArQuHar. 
Pitscandly, Forfar, N.B., September 5th. 


THE IMPROVEMENT OF PERMANENT WAY. 


S1r,—I, and Iam sure many others, have read with attention 
and carefully considered the article on permanent way which 
appeared in your last impression. In it you blame railway men 
for not doing something, precisely what you do not indicate, to 
improve permanent way. Will you, with your invariable fairness 
to both sides in a controversy, permit me to point out very 


Moment of this acting at 4ft. 10}in. from pivot, 57,398 foot-pound 

The dead weight to the right of vertical plane through pivot of 
door is :—Moments, first beam, 250 Ib., acting at 2°41ft. = Boos ft. 
lbs.; second beam, 250 lb., acting at ‘83ft. = 207°5 ft. lbs.; plank- 
ing, 240 lb., acting at 1°5ft. = 360 ft. lbs.; total, 1170°0 ft. lbs. 
To the left of vertical plane through ows third beam, 250 lb., 
acting at “83ft. = 207°5 ft. lbs.; fourth beam, 250 lb., acting at 
2°O8ft. = 520 ft. lbs.; fifth beam, 250 lb., acting at 3°25ft. = 
812°5 ft. lbs.; planking, 320 lb., acting at 1°91ft. = 611 ft. lbs.; 
total, 2151°0 ft. lbs. 

The resultant is 981 ft. lbs., acting downwards to the left of 
jivot. 
. The buoyancy due to water at back of sluice is :—Volume of 
planking, 4ft. 9in. x 9ft. x 2in. = 74 cubic feet ; volume of beams, 
10in. x 10in. x 9ft. x 3in. = 18} cubic feet. 


Planking. 3rd Beam, 4th Beam. 5th Beam. 


Centre immersed to 


adepth of.. .. 1’ 10}” 6” 2 2” 9” 
Volume in cubic feet .. .. 6} 6} 6} 
Intensity of pressure in Ibs...| 444 390 390 | 390 
Acting ata distanceof .. .. 2’ 6” 10” 3” 
Moments round pivot .. .. 1110 $25 745 | 1267 


| 


— resultant is 3447 foot-pounds acting upwards to left of 
pivot. 

Summing up—resultant moments, dead weight of door, 981 ft. 
lbs. ; buoyancy, 3447 ft. lbs.; total, 2466 ft. lbs. acting upwards. 
Water ures, face, 98,591 ft. Ibs.; back, 57,398 ft. Ibs., total, 
41,193 ft. lbs. acting downwards. Balance against the sluice acting 
automatically, 38,727 ft. Ibs. 

I may add that no account has been taken of the silting that 


course, CHARLES D. PHILLIPS. 
Newport, Mon., September 6th. 


* The vertical side beams of door have not been taken into account, 
as they are practically balanced on pivot. 


tly that there is another side to the whole question? 

I understand you to advocate the use of iron permanent way in 
lieu of wood. May I ask what I should, for one, gain by the 
exchange? The section of road of which I have charge is now, and 
has been from the beginning years ago, in excellent condition, 
although it has to stand a very fast and heavy traffic. I do not 
believe it would be ible to make a better road, as is proved by 
the small consumption of coal by the engines hauling trains on it, 
and the easy motion of the vehicles running over it. I do not, I 
say, think 1t is possible to have a better road, and I am quite sure 
that iron sleepers could not be introduced instead of wood save at 
an enormous outlay. On really well-kept roads the sleepers are 
never allowed to get into very bad condition, and to remove good 
timber sleepers, worth, say, 3s. each, and to replace them with iron 
sleepers, costing at least twice as much, would not, I am sure, 
meet the views of my board of directors. It is quite out of the 
_— to substitute iron sleepers for wood piecemeal, so that any 
change must cost a tremendous sum. 

To make such a change my chief would incur a very heavy 
responsibility. If an accident occurred by derailment, he would 
never hear the last of it. Why should he incur this responsibility? 
He is not paid for doing anything of the kind. Why should the 
— incur such a responsibility? They would gain nothing 

y it. 

Permit me, in conclusion, to add that I have very carefully 
watched all that has been done on the Continent in the use of iron 
permanent way, and with the result that I fail to see in what 
respect it is better than English roads. The experience obtained 
with it in Germany, for example, is quite useless in this country, 
for the speeds are so much slower. it any of your readers could 
stand beside me, and see a locomotive with a single pair of driving 
wheels carrying 19 tons flying round a curve at sixty to sixty-five 
miles an hour—a daily experience with me—they would think 
twice before advocating a change on a system of construction which 
has borne the test of years, and given the greatest satisfaction. 
On the Continent permanent way has to stand up under slow 
speeds and light loads. If the contrary is the case, ys. some 
of your readers can give me informatign concerning the exceptions, 

neaster, September 5th, WOODEN SLEEPER, 
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RAILWAY MATTERS. 


An addition has been made to the list of long bridges in the 
bridge of the Pensacola and Atlantic Railroad across Escambia 
Bay, Florida. It is five miles and a-quarter long, and was opened 
for use August 15th. 

TxE new branch of the Manchester, Sheffield, and Lincolnshire 
Railway, connecting Barnsley with Nostell, was opened on the 1st 
September, By this means the communication between Leeds 
and Barnsley is much improved. 


THE Fontaine Locomotive Company has been organised in 
Detroit with a nominal capital of 1,000,000 dols. to build locomo- 
tives under the Fontaine patents, The officers are: president and 
treasurer, D. M. Ferry; vice-president, O. W. Shipman ; secre- 
tary, Anson Waring. 

THE promontory of abe ga to the West of Naples, has, for the 
second time, been pierced by a tunnel to accommodate a steam 
tramway between Naples and Pozzuoli, The first tunnel, 765 yards 
long, and passing under Virgil’s tomb, was, if not natural, made at 
a very remote period, having been enlarged by the ancient Romans. 


THE blacksmith shop of the Pittsburgh, Fort Wayne and 
Chicago, at Pittsburgh, has been much troubled by the 
unsettling of the brick forges by the jar of the steam hammers, 
Necessity has, however, proved the mother of invention. Fo 
of asbestos paper have, it is said, proved a decidedly cuscesiel 
method of overcoming all difficulties, 

THE Statistical Society has published a table showing the rail- 
way mileage of the different countries of Europe, from which it 
appears that Germany comes first with 21,500 miles, followed by 
Great Britain, 18,200; France, 17,200, Russia, 14,600; Austria, 
12,000 ; Italy, 5500; Spain, 4900 ; Sweden, 4600; Belgium, 2500; 
Switzerland, 1565; Holland, 1435; Denmark, 1160; Roumania, 
920; Turkey, 870; Portugal, 660; and Greece six miles. 

Ir is said that iron meee cars have been put on the Southern 
Pacific-road. They are described as being very strong and bullet 
proof, and as —s. two compartments, one for treasure and 
one for expressmen and guards. There are side doors, and also 
loopholes in the sides for picking off train robbers who may 
approach from outside. Besides the necessary quantity of arms 
and ammunition and other modern improvements, each car has 
four Siberian blood-hounds, costing 250 dols. a-piece. One of 
these cars will go with each train. 


THE Midland Railway Company has notified to several leading 
collieries in the South Yorkshire district a reduction of from 2d. to 
3d. per ton in the conveyance of coal and “slack” to stations on 
the Lancashire and Yorkshire line. In addition a “slack” rate is 
now granted to Huddersfield and other important towns. This 
is a point of consequence, as there isa large demand for slack in 
manufacturing districts around Huddersfield, Bradford, Halifax, 
Keighley, &c. The Great Northern has also revised the rate to 
Wakefield for forward delivery. 


THE daily papers have made our readers aware of the wrecking 
of a German excursion train, which ran off an embankment 
near Hugstetten, it was said, because a telegraph pole had been 
blown across the track. The latest reports state, however, that 
the cause of the accident is, according to a statement of the 
Reichseisenbahnaint—Central Railway Office of the Empire—not 

et explained. The Commissary of the Government, who has 

n sent to the spot, states that the dead number fifty-six, the 
severely wounded twenty-two, less severely wounded thirty-one, 
not severely fifty. Though the train, being behind time, was goi 
at double speed—25 miles an hours—the twenty-six carriages full 
of passengers were served by only six brakesmen. 


THE large elevator A, of the New York Central Railway, at the 
foot of West 65th-street, was seriously imperilled, August 1, by the 
breaking of a shaft on the top floor. The elevator is 350ft. long, 
and 145ft. high. It is operated by two powerful engines in the 
basement, the power being transmitted by a rubber belt—300ft. 

' long and weighing three tons—which connects the driving wheel of 
the engine with a shafting wheel on the top floor. The shafti 
wheel weighs four tons, and connects with a horizontal steel shaft, 
Zin, in diameter, running the whole length of the building. This 
shaft broke close to the wheel, which was thrown out of place with 
great violence. The shaft was bent and twisted. The friction of 
the displaced belt against the sides of the openings in the floors 
caused a burst of flame at each point of contact, but fortunately 
the belt slipped from the wheel, and its furious motion was 
stopped before the flames got beyond control. 

From a return recently issued it appears that twenty-seven 
orders were applied for in December, 1881, from the Board of 
Trade by tramway companies for the ensuing session, and the: 
proposed the construction of 123 miles of tramway, of whic 
thirty-two were double, at an estimated cost of £517,611, or equal 
to about £42,000 per mile. Eleven of these companies applied for 
extensions of existing or authorised systems, thirteen were for new 
tramways, two for authority to use mechanical power on existing 
lines. Altogether nineteen orders sought authority to use steam 
or other mechanical power. Only three orders were refused. 

ere has been an increase in the number of long tramways; that 
is to say, of schemes connecting various towns, or traversin, 
populous districts, as distinguished from those which are confine: 
to the streets of one town, four having an aggregate length of 
sixty-four miles. In each of these cases the use of mechanical 
power was authorised. 


On the 1st inst. was opened a service of express trains between 
Liverpool-street and Doncaster, the long: projected new route, con- 
necting the Great Eastern Railway with the northern counties, 
and formimg a fresh means of communication between the metro- 

lis and the north. The line begins at Huntingdon on the Great 

tern, and ends at Black Carr Junction, near D ter, on the 
Great Northern system, a distance of 117 miles, and is jointly 
owned i. two companies. By means of this line the Great 
Eastern Railway is now enabled to book through from London to 
the north, vid Cambridge, Ely, March, Lincoln, and Doncaster, 
with a corresponding service from Cambridge, Ely, Norwich, 
Ipswich, Bury St. Edmunds, Lynn, Newmarket, and the East 
oast ports and watering places. At Doncaster the eastern 
counties are connected by means of the Great Northern, Lanca- 
shire and Yorkshire, and North-Eastern systems directly with 
Bradford, Leeds, Halifax, York, Hull, oa the other important 
centres, The trains from Doncaster to London will carry through 
carriages for the Royal Albert Docks, for the convenience of pas- 
sengers leaving England by vessels starting from those docks. 


THE reduced scale for the conveyance of parcels by passenger 
train on the Great Northern, the Great Western, the London and 
North-Western, the London and South-Western, and the Midland 
Railways is now in operation. The companies’ scale is as follows : 
—One mile and up to thirty miles: 11b., 4d.; above 1]b., and not 
exceeding 241b., 6d. Thirty-one miles, and not exceeding fifty 
miles ; 1]b., 4d.; above 11b., and not exceeding 61b., 6d.; above 
6lb., and not exceeding 161b., 8d. Fifty-one miles, and not 
exceeding 100 miles: and under, 6<.; 31b., 8d.; 51b., 9d.; 
7 \b., 10d.; not exceeding 161b., 1s. 101 miles, and not exceeding 
200 miles: 2]b, and under, 6d.; 3lb., 8d.; 41b., 9d.; 51b., 10d.; 
7 1s.; 101b., 1s. 3d.; not exceeding 18 1b., 1s. 6d. 201 miles, 
and not exceeding 300 miles : 2 1b. and under, 6d.; 3 8d.; 41b., 
9d.; 51b., 10d.; 61b., 1s,; 7 1b., 1s. 3d.; 10 1b., 1s, 6d.; not exceed- 
ing 141b., 1s. 9d. 301 miles, and not exceeding 400 miles : 2 1b. 
and under, 6d.; 3lb., 8d.; 4]b., 9d.; 51b., 10d.; 61b., 1s.; 7 1b., 
1s, 3d.; 10 1b., 1s, 6d.; not exceeding 16 lb., 2s. Above 400 miles : 
21b. and under, 6d.; 31b., 8d.; 41b., 9d.; 51b., 10d.; 61b., 1s.; 
7 lb., 1s. 6d.; 10 1b., 28.; not exceeding 15]b., 2s, 6d. There are 
special rates for parcels of greater weight, and for light parcels of 
large size, This scale of charges, unlike the new postal parcels 
i. varies with distance, and is in some cases cheaper for short 

istances, 


NOTES AND MEMORANDA. 


PLAsTER of Paris is made hard enough for a mould for metal 
castings by the use of 10 per cent. of alum in the water used for 
mixing the plaster. 

A NEw explosive compound, to which the name of Panclastite is 

iven, has been inven by Sn E. Turpin ; it is composed of two 
fiquids which are harmless before being mixed.- It is said to be less 
liable to spontaneous combustion than dynamite and to produce 
far more striking results, 

AN Italian journal recommends the use of methylaniline violet, 
also called Hofmann’s purple and Paris violet, for detecting free 
mineral acids in vinegar. solution of this dye, although contain- 
ing but 0°1 per cent. of it, will be changed to an ultramarine blue 
by mineral acids, even when they are very dilute, while organic 
acids do not affect the colour. 

THE return of Dr. Webster, the American Consul at Sheffield, of 
the exports to the States for the month of August last, is a distinct 
disappointment in every item except steel. The gross value of 
Sheffield exports to the States is £85,265, as compared with 
£120,789 for August, 1881, the decrease aoase less than £35,528, 
Steel has been exported to the value of 232,847, and cutlery to the 
value of £21,607—an increase in steel of nearly £13,000, and a 
decrease in cutlery of £6575. 

CAPTAIN Brine, of Paris, has devised an ingenious method of 
making a positive on glass from a negative, and on the same glass. 
The back of the negative is covered with soluble bitumen or 
asphalt and then illuminated through the negative. After an 
exposure sufficient to render the fight portion insoluble, the 
remainder of the asphalt is dissolved off with any of the usual 
solvents, leaving a positive. The silver negative is then dissolved 
off with the chloride of copper and a fixing agent, such as cyanide 
or hypo. 

Tue American Government method prescribed for cleaning brass, 
and in use at all the United States Arsenals, consists in the use of 
a mixture of one part common nitric acid and one-half part sul- 

huric acid in astone jar. The articles to be treated are — 
into the acid, then removed into clean water, and finally ru 
with sawdust. This immediately changes them to a bright colour. 
If the brass has become greasy, it is first dipped in a strong solution 
of potash and soda in warm water: this breaks the grease, so that 
the acid has free power to act. 

ANHYDRO-SULPHAMIN-BENZOIC acid, the recent addition to the 
list of chemical products, is described as a white crystalline 
substance, very soluble in alcohol, but sparingly soluble in water, 
and characterised by a sweetness so great that the merest trace of 
the alcoholic solution in water gives it a distinctly sweet taste. Its 
discoverer, Dr. Constantine Falberg, estimates that it has from 
twenty to thirty times the sweetness of cane sugar. Should it 
prove wholesome and producible in quantity, with comparative 
cheapness, it may play an important part in the future social and 
industrial history of the world. 

MM. SaInTE-CLAIRE DEVILLE and H. Debray state that osmium 
is the only one of the platinum metals which does not retain zinc 
when its alloy with a large excess of zinc is treated with an acid 
capable of dissolving this metal. The others retain obstinately 
about 10 to 12 per cent., and the metals insoluble in aqua regia 
—rhodiun, iridium, and ruthenium—remain in the state of peculiar 
products, without metallic lustre, which seems to be an allotropic 
modification of the true alloys. It is impossible to comminute the 
osmides by mechanical action. A triple alloy of osmium, iridium, 
and zinc, if heated to about 300 deg., takes fire suddenly, almost 
with explosion, diffusing fumes of zinc and of osmic acid. 

THE Council of the Parkes Museum have just acquired new 
premises in Margaret-street, Cavendish-square, to which the 
museum is to be removed from University College as soon as the 
alterations and additions which are now being made under the 
direction of Mr. Mark H. Judge, A.R.I.B.A., are completed. The 
new museum will consist of a central hall, suitable for meetings 
and lectures, a library and corridors, all lighted from the top, and 
well suited for exhibition purposes. The meetings and lectures on 


ting | sanitary and other matters connected with the health of the people. 


which were only occasional while the museum was at University 
College, will form a permanent feature of the institution when it 
is reopened in Margaret-street. 

Licut nickel plating may, it is said, be effected by boiling. Dr. 
R. Kaizer, according to the Bavarian Gewerbe Zeitung, prepares a 
bath of pure granulated tin, argols, and water, heats it to boiling, 
and then adds a small quantity of red-hot nickel oxide. A portion 
of the nickel, as is shown by the green colour which the solution 
assumes—that is, above the grains of tin—is immediately dissolved. 
If a copper or brass article be now immersed in this solution, it 

di b covered with a silver-like coating, 


almost tel 
which consists of ‘almost pure nickel. If a little cobalt carbonate 
or cobalt tartrate be added to the bath, a bluish tint is produced, 
which may be made lighter or darker according to the quantity 
added. When the article is rubbed with dry sawdust or chalk, a 
very brilliant polish is obtained. 

L. LIEBERMANN gives the following as the most delicate test for 
sulphurous acid in wine, cider, and other liquors: A portion of the 
wine is distilled off, about 15 or 20 c.c.—one-half ounce—and 
diluted with an equal volume of distilled water and a few drops of 
an iodic acid solution added. If sulphurous acid is present the 
acid acquires a yellowish-brown colour ; chloroform shaken with it 
becomes pink in colour. If the liquid contains one part acid in 
500,000 parts, 2 c.c. is sufficient to detect it. Or some of the wine 
is distilled, chloride uf barium and hydrochloric acid added. The 
liquid remains clear until concentrated nitric acid is added and 
heated, when a white precipitate forms. It can also be converted 
into sulphydric acid by means of sodium amalgam and hydrochloric 
acid and then detected by lead paper. 

A SELF-ACTING fire alarm, which is an ingenious contrivance 
invented by Mr. W. T. Braham, a watchmaker of Manchester, has 
been specially exhibited during the past week at the central station 
of the Manchester Fire Brigade. The apparatus consists of a 
clockwork arrangement, set in motion by the expansion of air 
when it becomes heated beyond a fixed point, causing a column of 
mercury to rise until it liberates a spring. The inventor makes 
use of a glass vessel containing a small quantity of mercury, into 
which a tube is fitted, the bottom end almost touching the bottom 
of the vessel, and the aa end being hermetically sealed to the 
neck. In the tube is a hollow glass float, which rises as the air in 
the vessels expand with the heat, which an outbreak of fire would 
cpap until it lifts a lever which liberates a coiled spring held 

sk by a notch in the barrel in which the spring is fixed. Attached 
to the barrel is a chain or cord connected to a heavy key fixed to a 
tap or stop-cock. Thus when the spring is liberated the key is 
drawn down a quarter of a turn and water is turned on, which is 
distributed in a fine spray over the apartment in which the appa- 
ratus is placed. As soon as the fire is extinguished and the 
temperature of the room again cools, a similar apparatus 
in a reverse position causes the key to drop the other 
uarter of a turn, and the water 1s shut off. In addition to this 
the apparatus sets in motion a clock arrangement by which an 
alarm bell is rung, detonators are fired off at intervals, and in the 
case of a fire on the stage of a theatre would let down an asbestos 
curtain, or a similar arrangement might be made in any building 
for shutting off the part in which the fire had broken out. 
Attachments can also made for telegraphing messages to any 
place as desired. The apparatus, which is contained in compara- 
tively small compass so as to be readily fitted up in any apartment, 
is also capable of application as a burglar alarm, and the principle 
can be applied for automatically regulating the ventilation of 
ships, storerooms, &c, The practical experiments made with theappa- 
ratus were very satisfactory, and although the mechanism is some- 
what complicated, the invention displays a considerable amount of 
a and no doubt in many cases might be applied with good 
res 


MISCELLANEA. 


NEGOTIATIONS are in progress for the establishment of an addi- 
tional shipbuilding yard at Dumbarton for the construction of 
vessels mainly of ight draught. 


Since June 1st Mr. Edison has filed fifty-one applications for 
patents upon electric lighting devices, and has reeently received 
a patents, making 109 in all upon his system of electric 


HamMonn’s Exxctric Licur Company has applied to the 
Corporations of Hanley and Stafford for permission to solicit the 
Board of Brade for licences to light those towns by electricity. 
Both Corporations have referred the applications to committees. 

Tux Fylde Union Sanitary Authority have obtained designs 
from several civil engineers for sewering the town of Poulton, 
and the districts of Breck, Skippool and Little Poulton, and the 
scheme of Mr. Alfred M. Fowler, Manchester, has been accepted.” 

Tue Admiralty contract for Staffordshire ee for a term 
of three years has again fallen to Messrs. E. T. ight and Sons, 
of Wolverhampton, the producers of the ‘‘ Monmoor” brand. The 
same firm held the contract for a similar term which has just 
run out, 

Mr. Ropert Brices, a well-known American mechanical engi- 
neer, died in Dedham, Mass., on the 24th of July, at the age of 
fifty-five years. He was for a long time identified with some of 
the largest Philadelphia machine works, and was an active mem- 
ber of the Franklin Tnstitute. 

On Thursday last a number of gentlemen interested in the Man- 
chester ship canal project made an inspection of the waterway 
from Throstle Nest, Manchester, to Howley Quay, Warrington, 
and appear to have been thoroughly satisfied with the practiea- 
bility of the scheme so far as the above portion of the proposed 
route is concerned. 


THE Sanitary Committee of the Hanley Town Council have 
decided upon a new departure in the efforts which they have been 
making to minimise the smoke nuisance. They have determined 
that in future both masters and workmen shall be summoned, not, 
it is explained, with a view of pressing the penalties against both, 
but in order to find out which party is really responsible, 

On the 5th inst. a special meeting of the shareholders of the 
Union Steamship Company, called by requisition, was held at the 
Cannon-street Hotel, for the purpose of considering the decision 
of the directors to change their shipping port from Southampton 
to London. The result was that the decision was overruled and 
the company will still use Southampton as its shipping port. 

THE Jablochkoft Electric Light Company has taken large pre- 
mises on the Albert Embankment, to be used as a manufactory for 
its carbon candles, and warehouse, and as a lighting centre, 
It is also about erecting a building on the Victoria Embank- 
ment for the pur of more effectually carrying out the contract 
with the Metropolitan Board of Works. It is stated that numer- 
ous applications have been received for the supply of the Jabloch- 
koff light, to meet the demand for which several power centres for 
the necessary machinery are about to be established. 


THE South Staffordshire and East Worcestershire Trades’ 
Council, which has been recently formed to watch over the inte- 
rests of operatives employed in the local trades, have just held a 
meeting at ley Heath, at which the “ truck ystem,” which 
still prevails in the hand nail-making districts, was . The 
system was loudly condemned, and it was resolved, “‘ That this 
council recommends the executive of the Nail-makers’ Association 
to devise some means which will tend to destroy the nefarious 
practice of trucking which prevails so extensively in their trade, and 
this council will render all the assistance they can in the matter.” 


THs week experiments have taken place in some of the collieries 
on Cannock Chane with the new lime process of getting coal, 
which was discussed at the recent Miners’ Conference in Man- 
chester, and so far the trials have been entirely successful. In 
the mines of the Cannock Chase Colliery Company the men chose 
a fair specimen of the shallow seam, and after the lime cartridges 
had been put in and the expansion had taken place, some 40 or 45 
tons came down in a solid block without making scacrely any 
slack, When the trials at Cannock Chase have been concluded the 
hard coal of the Sandwell Park Colliery is to be experimented 
upon, 

THE Magazine Gun Board now in session at the Armoury Build- 
ing, in New York, decided not to receive any models of guns for 
examination test after July 15th, at which time the supplementary 
tests of the guns already received began, and the real work of 
selecting one or more guns for trial in the service was inaugurated. 
It is understood that thirty-three different models have been tested 
by the Board, and there are five or six more still on the dock, and 
there seems to be a fair prospect of getting a good arm for the 
service. The U.S. Army and Navy Journal states that the Board, 
as the result of their experiments, have reached the conclusion that 
a carbine cartridge with 50 grains of powder will shoot a bullet 
farther than a cartridge with 70 grains of powder. 


AN invention, which seems likely to have an important future 
before it, has just been patented by Messrs. Enson and Thomas 
iron braziers, Ettingshall, near Wolverhampton. It is a cask or 
barrel made wholly of sheet steel, and is intended for use in the 
conveyance of oils and varnishes in place of the wooden barrels 
and metal drums now employed for such —— In shape the 
new article is an exact imitation of a well- e wooden cask, and 
it is rendered seamless by the two edges of the sheet of steel out 
of which it is made being securely brazed where they join each 
other. The inventors claim for this new cask that it is superior 
to the wooden ones, alike in lightness, durability, prevention of 
absorption, and evaporation of the contents, and handiness in use ; 
yet its price is less than that of the ordinary barrels. 


WE extract from a recent issue of the Rangoon Times the follow- 
ing account of the opening of the Oriental Company’s Telephonic 
Exchange in that city. The Telephone Exchange just established 
in this city by the Oriental Telephone Company, Limited, was 
opened with some ceremony by the Chief Commissioner of British 
Burma, on Wednesday evening. After the working of the — 
ratus had been exhaustively explained by Mr. Mathews, Mr. - 
nard, the Chief Commissioner, proceded to declare the Exchange 
open. He congratulated the company on their success, and said 
that the establishment of a Telephone Exchange in Rangoon 
showed what rapid advances this city was making in all that con- 
tributed to mercantile pery He had great pleasure in 
declaring the Exchange open, and he hoped that before the end of 
the year every office in Rangoon, both public and private, would be 
in connection therewith. 


A TRIAL of combined reapers and sheaf-binders, which recently 
took place at Bishopton, near Glasgow, under the direction of the 
Highland and Agricultural Society, has resulted in prea ser 
the superiority of a well-known English firm’s patent over that o 
an American rival, who has hitherto driven an immense trade in 
our Australian colonies. The machines of three manufacturin; 
firms were tested on the oocasion under notice—namely, those o 
Messrs, R. Hornsby and Sons, Limited, Grantham ; Mr. Walter 
A. Wood, America; and Messrs. Howard, Bedford. The trial 
seems to have been a severe one, lasting, as it did, over two days ; 
and the judging was conducted on a system which secured the 
greatest nicety. The maximum standard of points was fixed at 
1000, and at the close of the competition it was found that the 
following results had been obtained : Hornby and Sons, 833 ; Wood, 
789; and Howard, 770. A prize of the value of £100 fell, there- 
fore, to the lot of the Grantham firm, £50 went to the American, 
and £25 to the third competitor. Considerable importance may 
be attached to the decision arrived at, because the superiority of 
the English-made machine will [gd secure for this country 
orders which have hitherto found their way from our own colonies 
to the United States. 


js 
& 
| 


THE ENGINEER. SEPT. 8, 1882. 


John Swain,litho & Eng. 


| 


Z, 
< 
Ay 
Za 
Hz 
m \ 
on: 
z |. 
= 
2 2) © © = 
on 
Oz § 
| 
6 \ 
a” il 
Z 
=) 
Ay 
= 
° 


Sept. 8, 1882. 


THE ENGINEER. 


179 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A, Twiztmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a Su; » the Under- 
ground Pumping Machinery dnd Endless Chain Haulage at the 
Russian Steam Navigation and Trading Company’s Mine. 
Every copy as issued by the Publisher contains this Supplement, 
pose A ms are requested to notify the fact should they not 
receive it, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

Warer.—Cullen “‘ On the Turbine.” Spon, Charing-cross. 

G. P.— We do not know of any good treatise on blacksmiths work. Ede‘ On 
the Management of Steel,” you will find very useful. 

Bunsen BuRNER.— Clamond, and others, have thermo-electric batteries, 
but so far as we know these batteries have not been largely used. There is 
but little new information within the last twelve months. 

Srupent.—The best method of detecting the presence of salt in sand is to 
wash a little in distilled water. If the salt is found in quantity it can be 
detected by the taste; if not, the water is to be well filtered and evaporated, 
when the salt will be deposited in erystals in the evaporating pan. To 
cletect very minute quantities add a few drops of solution of nitrate of 
silver, when a cloudy deposit will form. It is very difficult to wash the 
last trace of salt out of sea sand. 


ENGINEERS FOR CANADA, 
(To the Editor of The Engineer.) 

Sir,—Would any correspondent kindly inform me through the medium 
of your journal who has the appoi ig of engi and surveyors 
to the colony of Canada? CANADA. 

Dublin, September 6th. 


FELL LOCOMOTIVES. 
(To the Editor of The Bngineer.) 

Sir,—Can any of your correspondents give me information throug! 
your col as to 1 ti or dway ae of taking 12 or 
14 tons up hill with a gradient of 1 in 15—to be on Fell system ? 

London, September 6th. Cc. EB. 


TESTING CHAIN CABLES. 
(To the Editor of The Engineer.) 

Hy ee reading the Acts for the testing of chain cables and anchors, 
is it the oe of any of your readers that it is intended to be under- 
stood that a fracture means any small fire crack that may be in the iron 
when rolled, or does it only mean that the fracture must be the result of 
weakness in not sustaining the required strain, and thus a fracture is 
produced, or is the fire crack clearly a flaw in the iron, but not a 

ture in the ing of the Act? Vutcan, 

Chester, September 4th. 


PHOSPHOR-BRONZE. 
(To the Bditor of The Engineer.) 

Sir,—In your issue of the 18th ult., you give a report of an application 
before Mr. Justice North for an interim injunction in a case of the 
Phosphor-Bronze Company v. ourselves, which is altogether incorrect, 

isleading, and calculated to do us serious harm. We therefore ask you 
to correct same in your next issue. The action in question is not te 
restrain us making phosphor-bronze, but to stop us using two numbers— 
VIL. and XI.—which the Phosphor-Bronze Company say we have no right 
to use, and the arrangement come to between the op eaing counsel in 
court was as follows :—‘‘ Motion to stand to trial, the defendants under- 
taking not to advertise or issue circulars that they manufacture or sell 
ps or-bronze Nos. VII. or XIL., and to keep an account of all phosphor- 

mze manufactured or sold by them in the mean time, This order to 
be without prejudice to any question.” BILLINGTON AND NEWTON. 

Vulcan Brass Works, Longport, September 4th, 


from the office on the following terms (paid in advance) -— 
Half-yearly (including double numbers)... 
Yearly (including two double numbers) .. .. .. 
occur, an extra charge of two shillings and sixpence per annum will 
be made, Tut ENGINEER is registered for transmission abroad, 
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A complete set of Tak Enoineer can be had on application. 
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THE PRICE OF COAL. 


For a very considerable period the coal miners of Great 
Britain have been endeavouring to get their — raised. 
making ; 


It may be said that this is a statement not wort 
and that the fact is not confined to the case of coal miners, 
It is quite true that all recipients of wages would gladly get 


Saber Pay than they actually receive ; but it by no means 
follows that they are continuously bringing their desires 
before the public. The action of the men employed in our 
coal mines is exceptional in this respect, that they have 
been incessantly agitating for higher wages since the price 
of coal fell, on the termination of the fuel famine of 1873. 
There have been strikes in abundance, most of which 
ended disastrously for the strikers ; but apart from such 
energetic manifestations of their wishes, the coal miners 
and their mouthpieces have hardly for a single week 
ceased to demand, in one way or another, increased pay. 
The demand has fluctuated in intensity ; at one time a great 
strike has been threatened in some special district ; at 
another little is heard of the movement save muttered 
grumblings. Within the last few years the better informed 
of the men have perceived that unless the consumer could 
be made to pay higher prices for coal, the mer could 
not get larger wages; therefore reduction of output 
has been preached systematically. It has been argued 
that this could not possibly do the collier good 
even if it took effect; but this view of the matter 
is, we do not hesitate to say, erroneous. If coal was 
scarcer than it now is, longer prices would be paid for 
it than are now obtained. We do not assert that the 
nation would gain by a reduction in output ; but there is 


and | 2° doubt that the collier would ms a substantial advan- 


tage. He knows this very well. He has not forgotten his 
experiences of 1873. But, asa matter of fact we need not go 
back to 1873 to obtain information concerning the result 
on the coal miners’ wages of a scarcity of It is not, 
we believe, generally known, but it is none the less true, 
that to a not inconsiderable extent the men in large dis- 
tricts have succeeded in reducing the output. The effects 
have been a long time in making themselves felt, but they 
are beginning to become manifest, and coal is rising in 
price, stocks are diminishing, and orders are not so eagerly 
nae up as they were a little while since. It must 
not be imagined, however, that this statement is univer- 
sally true. There are certain districts where stocks are 
accumulating instead of diminishing. Thus, for example, 
in the South Yorkshire district, where many of the coal- 
owners have lost vast sums of money, and are capable of 
raising in an ordinary day’s work from 1200 to 1500 tons, 
at the present time the pits are nothing like fully taxed, 
and complaints are general that they are far too crowded 
with men. Althovgh the house-coal trade has of late im- 
proved, therecan benodenying the fact that, if needed, athird 


h | more coal could be raised without any extrahands. For the 


moment we need say nothing concerning the effects which 
may be produced on our iron trade by a rise in the price 
of coal. There is an enormous consumption of coal in the 
metropolis, not only for house fires but for gas making 
and for factories, and we have every reason to believe 
that the price of fuel will be considerably higher in London 
this winter than it has been for some years past. But 
why? More wages are, it is true, being paid in some 
districts to coal miners, and at this very moment the 
recrudescence of agitation among them is very manifest. 
Thus we have coal rising in price, and the men on whom 
we depend for our supply doing all they can to make it 
still dearer ; but the rise in price is not due to the action 
of the miners exclusively, or even principally. 

What it is worth while for the miner to do it may 
be worth while for the London consumer to do also, The 
price of house coal in London now varies between about 
18s. and 26s. per ton, according to quality. The colliery 
proprietor receives for the first about 8s. per ton, for the 
second, at most, 10s. per ton. The coal miners’ wages are 

of necessity on the receipts of the mineowner, not 
on the disbursements of the consumer. It is well that the 
London householder should understand why it is that he 
og so much more than the colliery proprietor receives, 
he difference is expended in various ways. In the first 
place, there is a coal tax to be paid in the metropolis, 
amounting to about 1s. 8d. per ton ; in the second place, 
there is the cost of carrying coal from the railway station to 
the consumer ; in the third place, there is the coal merchant’s 
profit to be paid ; and lastly, there is the cost of carriage 
to be paid to the railway companies or the steamship 
owners. Now, it is assumed that under all manner of con- 
ditions of the coal trade certain of the items we have 
named are unvarying in amount. The coal tax does not 
vary ; the railway companies give the world to understand 
that they do not alter their tariffs ; the coal merchant calls all 
his gods to witness that he never, at the best of times, 
makes more than a bare subsistence, and that his profits 
never fluctuate. The colliery owner in turn asserts that 
he is not a gainer, buta loser by arise in price. It follows, 
of course, if all these be true, that the men reap all the 
advantage, those standing between the miner and the con- 
sumer gaining nothing whatever. But it is very well 
known that an increase of 1s. per ton in a hewer’s wages 
would represent a very considerable sum indeed to him. 
The quantity a hewer can send to bank per day of course 
varies, but three tons is not an over estimate. A rise of 3s. 
per day would nearly double the pay in a { man 
pits. Ina word, a rise of ls. per ton at the pit mou 


ai | Would represent a great augmentation in the w 


of all hands, not alone of the hewers, but of the banks- 
men, screeners, engine drivers, &c. If we admit that the 
colliery owner ought to have some share in the increased 
value of his coals, we may say that a rise of 2s. per ton on 
coal at 8s., and a proportionate increase on the dearer fuel. 
would be regarded as meeting the wishes of all connec 
with mines, Are any of our readers rash enough to sup- 

that a rise of 2s. in coal at the pit’s mouth would 
epee by a similar rise and no more in London? Is 
it not, on the contrary, certain that the augmentation would 
be more nearly 5s, than 2s? 

The question with which the people of London have 
then to do is this—Is it are to let the coal miner 
have a little more pay without incurring a ruinous ex- 
pense? That this is possible we believe; that the desirable 
end will be attained is, we fear, not to be expected. It is 
obvious that the only points of attack for the consumer are 


the intermediaries between himself and the colliery pro- 
prietor. Whether anything can be effected with the coal 


merchant or broker, we are not p to say; but we 
are quite prepared to say that something ought to be 
effected as regards the railway companies. It is by no 
means easy to find out always what is paid to the com- 
panies for the conveyance of coal to London from the West 
or the North, but it has been publicly stated that the 
charge is as much as 10s. per ton. If this is the case we 
have at once 8s, + 10s. = 18s. as the cost of coal to the 
merchant in London. If we add 3s. for carriage to the 
consumer and for merchant’s profit, we have 21s., and with 
the coal dues added we get near 23s. No doubt coal is 
carried, under certain conditions, for considerably less than 
10s. per ton. If it were not, it could not be bought at all 
in London for 18s., as we have seen; but there is very 
little reason to doubt that the best coals are by far the 
most heavily taxed in some way, either by the railway 
companies or by the coal merchants. It is highly desirable 
that full information ou the whole subject should be 
available in London. The Great Western Railway rate at 
this moment from Wales to Paddington and the West 
London Gasworks is 8s, 5d. per ton for fully loaded trucks. 
The Midland and Great Northern Companies charge from 
the Sheffield district 8s, per ton, and from the Barnsley 
district 8s. 3d. per ton. Our own conviction is that the 
railwa or ge charge much more for the carriage of 
coal t they ought. We have never heard a really 
noteworthy complaint made by any railway company that 
carrying coal did not pay. On the contrary, the carriage 
of very large quantities is always a subject for congratula- 
tion on the of chairmen and directors. Ina word, 
we hold that both the colliery proprietor and the London 
consumer should make common cause against the railway 
companies in this matter, and either obtain a substantial 
reduction in the tariff, or such a public statement of facts 
by the chairmen and directors of the London and North- 
Western, Midland, Great Western, Great Northern, and 
Great Eastern Railway Companies as will satisfy the 
consumer that only a reasonable sum is now charged. 

It may be worth while to state the actual cost of hauling 
a ton of coals 100 miles. Let us take the case of a coal 
train of 300 tons, This train will consist of thirty wagons, 
a brake van, and an engine and tender. The value of the 
train will be about as follows:—Engine and tender, 
£2300 ; thirty wagons, at £70, £2100; brake van, £120; 
total, £4520. Interest and wear and tear may be taken at 
20 per cent.—say, in round numbers, £900 a year. In a 
year such a train will run about 15,000 miles. The wagons 
may doa t deal more, but we prefer to under-estimate 
rather than the reverse. The cost of running such a train 
100 miles will be £6, for interest, &c. The engine will burn, 
let us say, 50 1b. of coal »er mile, representing a cost for the 
100 miles of about 16s. Wages of stoker, driver, and guard 
will come to about the same sum. We thus have a total 
of £7 12s. If we add 8s. for grease, oil, water, and 
sundries, we have a total of £8 for the conveyance of 
300 tons of coal 100 miles, or 6°4d. per ton per 100 miles. 
Of course to this must be added a not inconsiderable sum 
for the maintenance of the permanent way, the signalmen, 
rent, taxes, and “ general charges.” But on the other 
hand we have made a very liberal] allowance indeed for the 
outlay on mere haulage, and it remains to be proved that 
the other charges which we have named can be three 
times that for haulage; even if they were, the total 
sum would not reach 5s. per ton for 300 miles. We speak 
not without due reflection when we assert that if the great 
railway companies supplying the metropolis received 
2s, od ton per 100 miles for the oe of coal they 
would make large profits on this kind of traffic, which profits 
come entirely out of the pockets of the consumer. Their 
actual rates are double this ; the public can draw their own 
conclusions. In the North it is well known the great 
ironmasters and others interested have ere now made a 
vigorous stand against the exactions of the railway com- 
— and with, in may instances, very fair success. Nor 

ve we ever seen any attempt made to prove that, even at 
the reduced tariff insisted on and obtained, the railway 
companies did not still earn a very fair profit. 

It is not, we fear, likely that much direct advantage can 
accrue to any of our ers in the sense that a reduction 
in the price of coal will follow the publication of this 
article; but it is just as well that the metropolitan public 
should clearly understand the position in which they 
stand with regard to the railway companies. We are not 
surprised that the coal miners should ask for higher wages 
than they are getting, considering the nature of their 
work and the risks they run. They are and have been for 
a long time past underpaid. The fact is not disputed by 
colliery proprietors; but —e proprietors are simply 

werless in the matter. They have been staving off ruin 

rom day to day for years past with but indifferent success, 
Very large sums are lying idle, seeking investment, and this 
being the case, it is not remarkable that new collieries are 
being established. But on the other hand, many old and 
valuable mines are just now unsaleable. On every side we 
hear complaints that the cost of transport is so excessive that 
it cannot be incurred. The complaints to which we refer 
do not come from London alone. Indeed, from the metro- 
polis they are least heard. From north, east, west, and 
south the same tale reaches us, This seems to be a specially 
favourable time, when winter is not distant, for having 
the question at issue put on some satisfactory basis. Either 
the railway companies make an undue profit out of the 
—— of coal, or they do not. They can if they please, 
as we have already pointed out, set this question at rest. 
But if it can be proved that it costs more than the price of 
the raw material to haul it two hundred miles or so, then 
steps should be taken to reduce the cost of haulage. There 
is very good reason indeed to believe that it is much 
greater in England than it is either on the Continent or in 
the United States. The matter is one which cannot be 
decided by commercial men alone. The engineer cannot 
fail to e himself heard in any discussion of the subject 
which might take place; and to know whether coal is 
now hauled to London on the cheapest Bn sec system 
would be information worth having. y we suggest 
that the subject is one eminently worthy of discussion by 
the Institution of Civil Engineers, the Institute of 
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Mechanical Engineers, and the Iron and Steel Institute. 
In the multitude of counsellors is wisdom, and it might be 
dealt with from three different points of view, which will 
no doubt suggest themselves to our readers, by the three 
bodies we have named. 


THE SEA AT HASTINGS. 


Four weeks we drew attention to the perilous 
state of a portion of the foreshore at Hastings. In the 
brief period which has followed there has occurred an 
irruption of the sea at the point indicated sufficient to 
justify all the anxiety to which we had previously given 
expression. It does not appear that the wind was at all 
phenomenal in its violence. The Channel is described as 
having been “ very full of water,” but the wind, although 
blowing a gale, is said to have been “comparatively 
moderate,” by which we understand that the force of the 
storm was moderate compared with the mischief that was 
done. In our remarks we mentioned that instead of the 
sloping mass of shingle which formerly lay in front of the 
Fish Market at Hastings, protecting it effectually from the 
sea, there was now a precipitous gradient, bristling with 
stakes and faggots, the shingle having to a large extent 
disappeared, leaving a species of basin where formerly 
there was a shelving shore. We observed that the faggots 
were by no means secure in their place, and that if ce 
were to be carried away by a high tide, “the sea would 
attack the solid earth and cut its way into the foundation 
of the road which runs parallel with the shore.” “In 
such a case,” we considered, “the adjacent property 
would be in imminent danger, and could scarcely 
escape destruction in the event of a high tide, 
such as occasionally visits this part of the coast.” 
The history of that which happened little more thana 
fortnight afterwards reads almost like a reproduction of our 
statements. A local paper, describing the scene, says :— 
“The sea rushed in, eating away the road and sea defences 
in huge mouthfulls.” Another account says :—‘ The 
mixture of stakes and faggots, a form of sea defence which 
had been adopted at the east end, disappeared like so much 
chaff, and huge pieces were swept out by s‘ngle waves, 
leaving immense caverns in the stade, which were rapidly 
raked out by the waves until nearly the whole roadway 
was gone.” Wooden structures, some of them three or 
four stories high, in which the fishermen keep their nets 
and ropes, were overturned, and in some cases washed 
away or shattered to pieces. In more than one instance 
there was a narrow escape from the sacrifice of human 
life. As the sea continued its ravages, gas and water 
mains were broken, and underground telegraph wires 
deranged ; heavy capstans were upset, valuable boats were 
damaged, and nets and ropes were entwined among such 
of the faggots as were not —— out to sea. Altogether, 
“the quarters of the fishing folks” are said to have exhi- 
bited “a most lamentable scene of confusion and loss.” 
The damage is estimated as between £1000 and £2000. 
This, in fact, isa very mild way of putting the case, for 
the danger to this of the shore is so evident that a 
much larger outlay than the above amount must be in- 
curred if anything like security is to be enjoyed. It was 
feared that the sea might even undermine one of the brick- 
built houses on the inner edge of the road, and preparations 
were made for clearing out the property which it contained. 

This is not all the harm which Hastings sustained from 
the recent gale. Other parts, westward of the Fish Market, 
suffered to some extent, though in a lesser degree. Happily 
there was warning given,a previous tide having admonished 
the inhabitants of their peril. A large number of houses 
along the front were therefore barricaded before the sea 
made its severer onslaught. The most ominous feature in 
this melancholy business is the fact that Hastings is certain 
to be exposed, at some time or other, to a fiercer attack 
from the sea than that which has caused all this havoc. 
Had this particular storm been such as now and then visits 
that part of the coast, the tale to be told would, in all pro- 
bability, be a terrible one. If the sea had palpably done 
its worst on this oczasion, there would be something con- 
solatory in the fact. But the truth is otherwise, and, with 
the winter drawing on, the outlook is by no means com- 
forting. Our correspondent, Mr. W. H. Thorpe, whose 
letter we published last week, wrote before the storm 
came and defended the reputation of the “ paltry wooden ” 
groyne, which the fishermen complained had been substi- 
tuted for one of the concrete groynes recommended by Sir 
John Coode. While agreeing with us that to permit the 
carting away of beach from the foreshore was a serious 
oversight, Mr. Thorpe passed by the question as to how 
far there might be some natural action going on to account 
for the denudation of the foreshore. We carefully pointed 
out, in dwelling on this part of the subject, that “if the 
sea, independently of groynes and building operations, is 
really threatening a portion of the southern coast, there is 
the more reason for the exercise of sound judgment in 
meeting the difficulty.” Without saying that a natural 
encroachment of the sea is the cause of all this 
mischief, we may yet contend that something of the kind 
is actually going forward. We have admitted that “as 
the Hastings Fish Market occupies the extreme east of 
the sea front, the formidable array of groynes studding 
the whole foreshore of the borough to the westward is 
evidently calculated to deprive the fishermen’s quarter of 
its natural protection.” Mr. Thorpe states that there are 
as many as thirty groynes to the westward of the Fish 
Market, and he considers that for this reason “any 
fears entertained are not ill founded.” But he offers the 
consolatory suggestion that “the natural protection is, 
however, slowly advancing to the rescue.” We confess we 
are not quite so well satisfied on this point as our corre- 
spondent appears to be, although we have admitted that 
“the beach shows some signs of creeping along from the 
western groynes to the eastern.” All depends on whether or 
not we include the idea of a natural encroachment. The 
Hastings people appear to hold the notion that if they 
admit the theory of such an encroachment they will not 
be able to bring the same amount of pressure to bear on 
the Town Council. The sufferers by the inroads of the 


sea wish to lay all the blame on the Corporation. They 


are not even universally anxious to demonstrate that the 
carting away of the beach for roads and buildings is an 
injurious procedure. Their cry is for “ more groynes,” and 
it will be seen that Mr. Thorpe espouses this policy. 
“ Groyning,” he says, “ must be continued.” He advises 
the erection of one, or at the most two large groynes, to 
the eastward of the spot where the sea has just broken in. 

There is much in Mr. Thorpe’s letter which indicates 
knowledge of the facts, and ability to deal with them. 
But there is a certain handwriting on the wall which he 
appears not to have read, nor even to have looked at. 
He states that “about five or six years since there was 
a great poverty of shingle along the western front of the 
towns of Hastings and St. Leonards.” Why was this?! 
The blame of it could not be laid on “thirty groynes” to 
the westward, comprising “two miles and a-quarter of 
shore defences.” It would seem from this statement that 
“the great poverty of shingle” first showed itself in the 
western part of the sea front. The sea first attacked the 
western wing and the centre of the front line. It was 
subsequently that the sea proved so troublesome at the 
eastern end. The latter phenomenon is attributed to the 
westerly groynes. But why did the beach first of: all 
disappear from the western extremity of the borough ! 
ae. gress designed to protect St. Leonards and the 
central part of Hastings are gathering beach, and it is 
thought that another groyne or two, or one huge groyne, 
in addition to such as already exist eastward of the Fish 
Market, would make that part of the front line as safe as 
the rest. But we are not quite sure yet that all is safe 
between the Fish Market and St. Leonards. We would 
ask whether there is the same total quantity of beach in 
front of Hastings and St. Leonards now as formerly! We 
venture to say there is not, nor yet so much sand. There 
isa ter depth of water, the waves are of greater mag- 
nitude, and the aspect of affairs is not satisfactory. 

The Hastings Corporation, if we rightly understand the 
chaos of resolutions and amendments into which they 
plunged at their last meeting, do not appear disposed to 
adopt Mr. Thorpe’s remedy. Instead of putting - 
another groyne, they purpose extending their sea w 
farther eastward, so as to furnish a barrier of masonry 
against the attacks of the sea at the Fish Market. Although 
the structure to be reared in front of that spot is to be car- 
ried at a low level, the arrangement is not a very 
pleasant one for the unfortunate fishermen. Practically it 
drives them further to the east, and it seems as if they 
would be pushed out of the borough altogether. Looking 
back to the history of the south-eastern coast line, we con- 
fess to a considerable amount of apprehension with 
to the position of Hastings, and parts to the westward of 
it. Certainly the subject is one which is worthy of careful 
consideration, both as a matter of scientific study and of 
practical concern. Property is at stake, and perhaps life. 
Should all go well, there are still lessons to be learned 
concerning the action of the sea and the movements of the 
shingle, which it is desirable should be rightly understood. 


NORTH-EASTERN RAILWAY WORKS, 

Onr of the costliest works that the North-Eastern Railway 
Company has undertaken is now so close to completion that it 
may be expected to be opened in the course of a few weeks. It 
is that line which, commenced by an independent company, has 
dragged along so many years; the line that, starting from 
Saltburn, passes near the coast through Cleveland to Whitby. 
Commenced by the Whitby, Redcar, and Middlesbrough Union 
Railway Company, much progress was made with the line in that 
period of prosperity that the iron trade knew a decade ago— 
progress so great, that it was hoped that before the middle of 
the year 1874 the line would have been opened at its southern 
end to as far as Hinderwell. Its route is northwards from 
Whitby, near the coast by Eastrow and Sandsend, creeping near 
Runswick and Hinderwell, and on to Staithes, where a noble 
viaduct crosses the Sale, and thence by heavy cuttings on to 
Easington and Loftus, to which point it was afew years ago 
opened by the North-Eastern Railway Company, which had bought 
up a mineral line traversing a good part of the distance from 
that place to Saltburn, and who converted it into a passenger 
line. After the year we have named, the remaining part of the 
line lay idle for years, until the North-Eastern Railway Company 
agreed to complete it. That completion isat hand. The North- 
Eastern has expended on the completing works no less than 
£229,785 up to the middle of this year ; it is estimated that in 
the half-year that is now current there would be an expenditure 
of not less than £15,000, and a similar sum in a future period ; 
so that the cost of the line is about £260,000 to the North- 
Eastern, as well as the £4500 that it has paid to the original 
company for some years as rent. The line is complete now, 
with the exception of a few works needed to fulfil the “wind 
requirements” of the Board of Trade ; and thus in a few weeks 
there will be the opening a line through a picturesque country, and 
the North-Eastern will find some return for the enormous 
expenditure that it has made; though it remains to be seen what 
return will be made to the original shareholders on the capital 
that has been so long idle. Practically this completes the heavy 
works that the North-Eastern Railway Company began in the 
period of prosperity. The Alnwick and Cornhill branch autho- 
rised last session, which is expected to cost £370,000, has yet to 
be begun, but it is probable that the company will have to under- 
take other heavy works to meet the growing demands of its 
ports. The traffic to and from these inland is continually 
increasing, and that with some rapidity, so that new lines will 
be needed to serve them ; and the North-Eastern can now devote 
attention to its sources and its traffic. 


WORKMEN'S PATENTS. 

Discussion is just now rife in Birmingham touching the patent 
laws, and the alterations which the rights of inventors call for in 
any new legislation upon the subject. The advocates of specific 
alterations of some importance specially desire a reductiori in the 
present scale of fees for provisional protection. Mr. Richard 
Tangye has come forward with the expression of a “decided 
opinion that the present scale of fees for provisional protection 
is much too high,” but he disputes the inference of another 
writer, that it is because of the high fees payable at the various 
stages in the life of a patent that so vast a proportion “succumb 
to exhaustion.” He has no hesitation in saying that “fully 
50 per cent. of the inventions submitted to his firm are either 
impracticable, worthless, or have been anticipated.” In respect 
of a bond fide invention of a working man, he holds that there 
can be no possible objection to the lowering of the cost of obtain- 


ing patent-rights; but he inquires what can be said of an 
advertisement which is now being widely published, running : 
“Practical improvements discovered by operatives in their work 
protected and worked free of cost for share in the result.” This 
Mr. Richard Tangye asserts is a direct incentive to 
draughtsmen and operatives to take adantage of any im- 
proved method, process, or design which they may be employed 
in carrying out, to patent it in their own names, or, as a blind, in 
their patent agents’ names, behind the backs of their employers, 
and then to use the patent-rights so acquired to prevent the 
latter from continuing to use the process in question. Mr. 
Tangye holds that “it would be much better to abolish patents 
altogether than that such practices should become general.” We 
trust that Mr. Tangye takes an exaggerated view of the facts, and 
we venture to think that the inventions pirated in this way are 
very few in number. 


PHOSPHOR BRONZE FOR TELEGRAPH WIRE. 


Tur cost of a telegraph line depends far more upon the 
difficulty of laying than on the cost of the wire. In Brussels 
there are several instances where telephone wires are left 
unsupported for distances of 300 or 400 metres. These spans 
would be impossible with galvanised iron, or even steel wire, but 
are perfectly practical with phosphor bronze. The diameter 
usually employed is about 16 b.w.g., which affords a resistance of 
38 to 44 tons per square inch. Phosphor bronze possesses this 
great advantage over copper, that it becomes very hard en being 
drawn into wire. With a slight reduction of sectional area in 
wire-drawing it becomes half-hard, and takes an elasticity which 
prevents all danger of elongation on tension, while it can be easily 
rolled up and unrolled. The experiments made at the Berlin 
Industrial Academy have proved that phosphor bronze is capable 
= standing reiterated strains better than any other metal or 

oy. 
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A Treatise on the Transit Instrument as Applied to the Determina- 
tion of Time, for the use of Country Gentlemen, By Latimer 
Cuark, M.LC.E., &c. Westminster. 1882. 

Tue author has found time in the midst of his labours in 

his own special line to write a popular work with a view 

to the introduction of the transit instrument to the notice 
of gentlemen who have sutficiently clear heads and enough 
energy to master it ; especially we may suppose those who 
live sufficiently far from a railway station to make the 
keeping up of correct time an object. The author, we 
imagine, pictures to himself a country gentleman capable 
of scientific work, but one who has never been able to give 
himself to any regular scientific pursuit, who would erect 
his transit instrument, and perhaps in connection with a 
good clock, keep correct time for the benefit of the village 
or neighbouring houses. The book is written in a busi- 
ness-like way, with this distinct object in view. The object 
is a good one, for besides the direct results obtained, it 
would be well if some of the more general principles of 
astronomy were better known. The relations of mean 
and apparent time, for example, are unknown to many who 
would not grudge the few minutes that are n to 
apprehend the question if it were brought before them. 
We are inclined to believe that two or three hundred 
years ago, when sun dials were many and watches were few, 
there was more general knowledge on this subject, though 
apparent time might be kept up in the absence of a system 
of telegraphs and railways without the violence done to 
watches in making them conform to it being recognised. 

We remember this question coming up in an absurd way 

in Egypt in 1874, during the stay of our — to 

observe the transit of Venus in thatcountry. Egypt from 

Cairo southwards consists of a narrow strip of land 

running nearly due north and south. Apparent time was 

the very thing for such a country and for the Egyptian 
people. The sun is almost always visible, their prayers take 
place at sunrise and sunset, and everything worked har- 
moniously until the presence of ships in Alexandria Har- 
bour and of a European population setting their watches 
to mean time ca confusion and trouble. It was im- 
possible eventually to keep Alexandria from employing 
mean time, and hence at certain periods of the year there 
existed over sixteen minutes of difference between the 
times of Cairo and Alexandria. This difference caused 
altercation and trouble on the railway at these periods, 
and the difficulty at length caused the matter to be 
investigated, and eventually the revolutionary order was 
given to adopt mean time at Cairo, The order was given, 
but the difficulty of getting it carried out may be con- 
ceived by those who know the East. Incidentally may be 
mentioned the fact that an orthodox Mussulman gun at the 
citadel sounded out at noon every day, being fired by the 
rays of the sun falling on a lens. Thus, the sun 
solemnly recorded its daily protest against the mean time 
movement, forming no bad type of the protest of the old 

Mahometan authorities against the degenerate followers of 

Islam who have conformed to Western ideas, 

To conclude with our Transit Instrument treatise, how- 
ever. We have spoken of the business-like way in which 
instructions are given, illustrated by examples; we should, 
however, make one distinct change in the plan of such a 
work. We have ourselves in bygone years experienced 
the annoyance of converting astronomical time into mean 
time. This, we would point out, is not merely an operation 
effected at leisure in the reduction of observation, but one 
which has to be carried out in order to prepare to take the 
transit of any star. Consequently, owing to disappoint- 
ments in weather and other causes, it would often have to 
be done in vain, It would constantly present itself as a 
preliminary task, which would prevent a man being 
tempted to use his instrument suddenly on a fine night. 
We should rather suggest that a clock or watch should be 
regulated to go to astronomical time. It is obviously very 
easy to increase its rate by four minutes a day. The 
expense is nothing in comparison to that of the transit 
instrument, and it could always be altered to go mean 
solar time again when required no longer for astronomy. 
A clock going to astronomical time would do away with a 

t part of the calculating to which we object. It would 
render the Nautical Almanack tables available, and it would 
be more really scientific. Astronomical and mean solar 
time might then be kept side by side, as at Greenwich. 
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ON THE TREATMENT OF STEEL FOR THE 
CONSTRUCTION OF ORDNANCE AND OTHER 
PURPOSES. 

By Sir W. G. Armsrron, C.B., F.R.S.* 

THE improvement which of late years has been effected in the 
manufacture of steel, and the control which has been attained over 
the quantity produced, now seems to justify its exclusive employ- 
ment in the construction of ordnance. We have, therefore, to con- 
sider what are the conditions under which it can be most favourably 
used for that and other pu:poses. 

There is at present much want of a proper definition of steel. 
The former was formerly confined to iron containing a much higher 
proportion of combined carbon than is found in the so-called mild 
steels of the present day. The chief distinction between iron and 
steel now seems to lie in the process of manufacture, steel being 
operated upon in a state of fusion, while iron is dealt with in a 
state of agglutinisation, But even in the mild state, steel, as thus 
defined, contains more carbon than is generally to be found in 
wrought iron, and this excess, small as it is, appears to exercise a 
very important influence upon its qualities. These qualities have 
been very distinctly brought out in some investigation which I have 
recently had occasion to make on the welding, tempering, drawing, 
and annealing of steel, and the results possess a general interest, 
independently of gun-making. First, as to the adaptation of 
steel for welding. As a matter of every-day practice, we know 
that steel very low in carbon is capable of welding, and it has fre- 
quently been maintained that without departing from the system 
of constructing ordnance known as the “civil system,” great 
advantage would be realised by substituting mild steel for wrought 
iron in the making of welded coils. Our distinguished President, 
who has taken such a leading part in the modern development of 
steel manufacture, and whose apa of the metallurgy of the 
subject is not surpassed by that of any other person, has eld this 
opinion, and a few years ago he supplied to my firm a sample of 
mild steel specially prepared for this purpose. It was very low in 
carbon, containing only about 0°10 per cent. A test piece cut from 
the bar as it came from the maker showed the limit of elasticity, 
or point at which permanent stretch commenced, to be 13°5 tons 
per square inch, being not much greater than that of wrought iron, 
and it broke at 23°3 tons, showing that its ultimate strength was 
also very similar to that of iron; but its ductility was so great 
that it stretched to the extent of 37°5 per cent. of a length of 
2in. before breaking. A similar test piece tempered in oil had 
its elastic limit raised to 24 tons per square inch, and it broke 
at 28°6 tons per square inch, while its ductility remained nearly 
the same as before, the elongation being 36 per cent. instead 
of 37°5. It will be perceived, therefore, that the material was 
of a very fine quality, and if the results attained with the tem- 
pered specimen could have been realised in a welded coil, its 
superiority over wrought iron would have been very marked indeed. 
Two welded coils of equal dimensions were made from this 
material, and there was no appearance in either case of defect 
in the welding. Both of these coils were tempered in oil, and one 
of them was applied as a jacket to a steel cylinder closed at 
both ends, and used for the purpose of determining the pressure 
exerted by different charges of gunpowder fired in confinement. 
An exact duplicate of this cylinder was jacketted with a coil of 
——_ iron of the same dimensions as the steel one, and the two 
cylinders were used in comparison with each other. Much to our 
surprise, the cylinder with its steel jacket began to stretch 
laterally under a pressure which produced no change in the 
wrought iron coil. The experiment was considered conclusive 
against the use of steel for welded coils, and no further attempt 
was made to use it for that purpose. 

The duplicate of this steel coil was laid aside, and my atten- 
tion having been lately recalled to the subject, I applied myself to 
discover the cause of the inferiority displayed after undergoing the 
process of coiling and welding. I had a test piece cut from the 
coil in the lengthways direction of the bar of which it was made, 
and I found the elastic limit was only 12°5 tons per square inch, 
against 24 tons in the previous tempered test piece, while the 
breaking point was 19°1, against 28°6 tons in the former case. The 
loss of ductility was still more decided, the elongation being 
only 7°5 per cent. instead of 36 per cent. I then had a test 
piece cut across the welds, and this broke, not at a weld, but 
through the solid, thus showing that the welding was perfect. 
In this case the elastic limit was 12 tons per square inch, the 
breaking point 20°1 tons, and the elongation 6 per cent. To deter- 
mine whether the deterioration which the material had sustained 
was permanent, or whether this quality could be restored, a portion 
of the welded coil was hammered out in length, and reduced from 
a piece of about 5in, and 2in. thick to a section of about lin. 
—_ A test — from this bar showed a complete restoration 
of the fine qualities of the steel. The limit of elasticity rose to 
21 tons, the breaking point to 27 tons, and the elongation to 36°5 
per cent. It was remarkable, however, that after this treatment 
no further increase of strength was obtained by a renewal of the 
tempering process, The fracture of the test piece from the original 
bar was slate coloured, and of the character usually called fibrous. 
The test pieces from the coil shown in coarsely granular fracture, 
but in the restored state, effected by hammering, the fracture 
again became slate coloured and fibrous, Thinking it possible 
that the coil might have been over-heated in the welding process, I 
had a pile e with a number of small slabs of the restored 
material, and welded at a somewhat lower heat than had been 
applied on making the coil; but test pieces cut across the pile 
invariably failed at the junctions with a very insignificant strain, 
showing that the welding heat could not be reduced consistently 
with sound welds. 

In order to ascertain whether it was the heating or the hammer- 
ing that had injured the welded coil, I had a piece of the material 
cut from the coil and restored to a gi condition by drawing 
under the hammer, and then heated up to the welding point, 
allowed to cool without being hammered for welding. In this case 
the fracture showed no change of crystalline structure, nor was 
there any decided alteration in quality except that the hardening 
effect of the hammering was removed. It began to stretch at a 
low limit, viz., 12°5 tons per square inch, but its breaking point 
was 25°2, which was higher than in the original bar. The elonga- 
tion remained nearly the same, being 34 per cent., so that the mere 
heating to a welding temperature without disturbing the particles 
by hammering had no serious detrimental effect. I then took a 
piece of the steel in the restored condition, and after heating it 
to the welding point, delivered upon it in that state a single 
blow of a hammer sufficient to crush it into half its thickness. 
The result was that the flattened piece divided into fissures all 
round the edges. For the purposes of comparison I took a piece of 
wrought iron, selected at random from a scrap heap, and treated 
it exactly in the same manner. The result was that the iron bore 
the blow, flattening it to the same extent as the steel without show- 
ing the slightest fissure on its edges. These two pieces are now on 
the table, and it is impossible to examine them without perceiving 
that the steel, though differing so little from iron in the amount of 
its carbonisation, was yet, when heated to the welding point, in a 
state of friability, while the iron remained perfectly plastic. The 
conclusion was thus confirmed that it is the disturbance of the 
particles in this friable state, and not the mere heating, which 
exercises the injurious effect in the welding process. I was not 
surprised to find that the coil itself had derived no benefit from 
the tempering, because although steel so low in carbon as this 
sample is considerably improved by tempering when the piece 
subjected to the process is of small dimensions, yet when the bulk 
is considerable the cooling in the oil is not sufficiently rapid to 
produce any decided effect. 

My next experiments were made upon a block of gun steel, con- 
taining 34 per cent. of carbon, and which had been rejected on 
account of its deficient tensile strength. A test piece, cut from 
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the block as received from the maker, began to stretch peruetentiy 
at 11 tons per square inch, breaking at 29°4 tons per square in 
with an elongation of 24°25 per cent.; but a piece of the same 
steel drawn out under the hammer at a red heat from a thickness 
of 5in. to a thickness of 1}in. resisted 19 tons instead of 11 with- 
out stretch, and a breaking strain of 27°5 against 24°25. A piece 
of the same steel 5in. long by 4in. thick, having been tempered in 
oil, gave a test piece showing a further increase of strength with 
little diminution of ductility. It began to stretch at 23 tons, breaking 
at 36°5 tonsand elongating 21 per cent. Various attempts were made 
to weld this steel in a pile of slabs, but it was found impossible to 
make sound joints, and the steel was even more deteriorated than 
had been the case with the previous sample; but a piece of this 
material spoiled in the attempt to weld it, having been drawn out 
into a bar of lin. square, proved to be far stronger than in the 
original state. It stood 24 tons per square inch before stretching, 
against 11 tons in the previous untempered state, and 33°6 tons 
before breaking, against 29°4, but the elongation was reduced from 
24°25 per cent. to 15 per cent. The fracture in this case was of the 
same character as in the original piece, and showed no indication 
whatever of the previous injury it had sustained by the attempt to 
weld it. A piece of the same ingot, heated to a welding tempera- 
ture and allowed to cool without hammering, gave a test piece 
which, so far from showing any injury by the heating, resisted a 
considerably higher strain than the sample taken from the block as 
it came from the maker. Its stretching point was 16 tons per 
square inch, its breaking point 33°2 tons, and its elongation 20 per 
cent. Another block of gun steel containing rather more carbon, 
viz., “41 per cent., gave the following results :—A test piece, cut 
from block in its original state, began to stretch at 14 tons per 
square inch, broke at 32°5 tons, and elongated at 23 per cent. The 
same cut from a thick lump of the same material, which had been 
tempered in oil, resisted 28 tons before permanent stretch and 
43 tons before breaking, with an elongation of 16 per cent., thus 
showing the much greater effect of the tempering process; the 
proportion of carbon is increased, but showing also that the loss of 
ductility by process b more considerable. 

It being important to ascertain whether steel cylinders which 
have been tempered in oil could be re-heated sufficiently for the 
purpose of shrinking upon a gun without destroying the effect of 
the tempering, a test piece, cut from the same tempered lump of 
this steel was heated in melted zinc to a temperature of 750 deg., 
and then allowed to cool naturally in air. Comparing its resistance 
with the piece which had not been re-heated, it gave 25 tons per square 
inch, against 28 tons before stretching, 40°2 tons against 43 tons 
before breaking ; but its ductility was increased from 16 per cent. 
to 20°5 per cent.; so that although rendered slightly inferior in 
strength, it was rendered more ductile and tougher by the re-heat- 
ing. Similar experiments made with steel ratber lower in carbon 
showed that the effect of re-heating to this temperature was 
almost inappreciable either in the way of improvement or the 
contrary, and no degree of sudden cooling from so low a tempera- 
ture had any distinct effect. On carrying the re-heating to still 
higher degrees, the effect of the previous tempering gradually 
diminished, but was not altogether obliterated, even when the 
temperature was raised to the bright red heat which the rapid 
cooling steel had been immersed in the oil. The friability of the 
steel at a welding temperature became more marked as the per- 
centage of carbon was increased. Of the many examples I tried, 
the highest in carbon was the block already mentioned, containing 
0°41 per cent. of carbon. This steel, like the milder samples, 
suffered very little from being merely heated to the welding tem- 
—, provided that while so heated it was not disturbed by 

ammering. But it was so friable at that temperature that it 
broke into a mass of small crumbs under a moderate blow of the 
hammer. It was remarkable, however, that the same blow of the 
hammer which detached them from the block united them in a thin 
cake on the anvil. —— are produced illustrating the effects 
of this treatment. Whether the friability at a high temperature 
can be corrected by combining these materials with it isa point 
upon which my experience casts no light. If it can be so corrected 
without detriment to the material, the knowledge of how to do it 
will be an important acquisition to metallurgical science. 

Many of my test pieces were taken from rolled steel hoops con- 
taining from ‘22 to ‘35 per cent. of carbon, and all of these showed 
much greater tenacity than was exhibited by test pieces taken 
from forged blocks of similar material. It is one of the charac- 
teristics of mild steel that it is enormously increased, both in 
strength and toughness, by being drawn out either by rolling or 
hammering, but especially by rolling, which is more uniform in its 
action than hammering. There can be no doubt that the process 
of rolling steel tires may be extended to the production of rolled 
hoops of great width, and the time may not distant when we 
may see a realisation of the prediction made many years ago by 
Sir Frederick Bramwell, that we should eventually be able to 
produce in this manner continuous unwelded cylinders for boiler- 
making purposes. Steel cylinders thus made and tempered in oil 
will be in a highly favourable condition for the construction of 
ordnance, but in order to make them available for longitudinal as 
well as for lateral strength, it will be essential to have them in 
much greater widths than existing machines are competent to 
produce. All ductile metals derive additional strength by being 
stretched, but steel does so in a pre-eminent degree. Roughly 
speaking, its modulus of elasticity may be taken as equal to 
revoth of an inch per foot for every ton per square inch of tension. 
This measure of elasticity applies equally, or nearly equally, to all 
kinds of steel, but the range of elasticity becomes greater as the 
strength is increased. Thus, steel that will bear 20 tons with 
permanent stretch, will retract 33;th of an inch per foot of length 
on being released from its load; while steel that will bear 40 tons 
without permanent stretch, will recover ;4;th of an inch per foot 
on the removal of the strain. So, also, if the weaker specimens 
which recover only ;3;th of an inch be stretched to a point at 
which it will sustain 40 tons per square inch, it will be exactly in 
the same condition in regard to elasticity as the stronger specimen 
which bore that load in the first instance—that is to say, its range 
of elasticity will be doubled. This is a very valuable quality, 
enabling steel to gather strength as it yields to an important 
increase of load. As an _ illustration of the extraordinary 
strengthening effect of stretch upon mild steel, I may mention that 
a sample of the steel taken from the welded coil to which I have 
adverted, and which in its original state showed a tensile strength 
very slightly exceeding that of wrought iron, sustained a load of 
nearly 85 tons per square inch measured on the attenuated section 
of fracture. 

But much as steel gains in strength by the process of rolling, it 
gains still more by that of wire-drawing. No form of steel is com- 
ee. in respect of strength and toughness, to that which has 

een drawn into the form of wire or riband ; and in the case of its 
a in that form to the strengthening of a cylinder, it has 
the additional advantage of admitting of being laid on with a more 
favourable adjustment of tension than is practicable with a solid 
hoop of considerable thickness. But even with wire, the best 
tensional condition for giving strength to a cylinder can only be 
approximately attained, owing to the fact, which is commonly 
overlooked, that in bending a wire over a cylinder it is impossible 
to give the proper degree of stretch to both of its sides. The outer 
side, having a larger circle to describe, must necessarily undergo 
ater elongation than the inside ; and in fact, unless the wire be 
aid on at a far higher strain than would be necessary or beneficial 
in the case of rings, the inside, acting as a fulcrum to stretch the 
outside, will assume a state of compression, which can only be 
taken off by expanding the cylinder after the wire has been laid 
on. The thinner the wire the less will this disadvantage be felt ; 
and for this reason a given area of section is much better in the 
flat, or ribbon form, than either round orsquare. Great additional 
strength is given to steel wire by tempering in manufacture, and 
the highest strength is attained by passing the wire through the 
die as a final operation after the temperin Page The effect 
of this treatment is to put a very pein f in upon the wire, 


which, though tly adding to the strength, is unfavourable 
for bending, and a very slight injury to the surface greatly con- 
duces to fracture. Ductility is of paramount importance in wire 
that has to be rolled at a high tension on a cylinder, and, for 
this reason, wire tempered after instead of before finishing is safer, 
though not so strong. Ifthe wire be thick, judicious annealing, 
though it lessens the ultimate strain which the wire will bear, 
raises in a very marked degree the limit of elasticity. I have 
found that steel wire of about O°2in. thick, of great ultimate 
strength, began to stretch permanently at a tension as low as 
25 tons per square inch, while after being properly annealed it 
would bear 35 tons before  acimgray movement. The explanation 
of this curious fact is probably to be found in the removal by the 
annealing process of the contending state of tension produced by 
the drawing or tempering on the inner and the outer portions of 
the wire. is view is enforced by the fact that when the thick- 
ness of the riband was reduced to somewhat less than half, this 
advantage of the annealing process almost wholly disappeared, and 
the wire was simply softened or rendered more ductile. Castings 
of steel unhammered are improved by being tempered in oil in 
much the same degree as the forged material. Test pieces from a 
cast trunnion of steel gave the following results :—Before temper- 
ing the elastic limit was 16 tons, breaking load 27° tons, <M 
tion in 2in., 7°5 per cent. After tempering, E.L., 25 tons; B.W., 
37°7 tons ; Ex., 12°5 per cent.; showing a great improvement under 
every head. The yong 2d combined carbon contained in this speci- 
men was 0°36 per cent. The objection to the use of cast steel in the 
unhammered form is that it is liable to unsoundness from air 
bubbles. This I think ought not to exclude its use for trunnion 
rings, which, from their peculiar form, can only be very imper- 
fectly forged. The unsoundness from this cause would be greatly 
mitigated by casting under pressure, as advocated by Sir Jos. 
Whitworth. There is much less sacrifice of ductility or toughness 
when increase of strength is obtained by tempering than by 
increase of carbon ; and, in fact, the advantage of tempering in 
oil is so apparent, both in the case of steel castings and of steel 
which fe, either rolled or forged, that there is strong induce- 
ment for engineers to avail themselves of the process for increasing 
the efficiency of the material in nearly all its applications. The 
saving of the weight of material necessary for a given purpose 
would amply repay the cost of the tempering, and in the case of 
bridges of great span, where the strains are chiefly due to the 
weight of the structure independent of its load, the economy 
effected would be far more than proportionate to the increase of 
tensile strength in the material. 

My experiments are not sufficiently extended to enable me to 
aan definitely as to the best proportion of combined carbon for 
steel, to which the tempering process is to be applied, but excellent 
results can be obtained with steel containing 0°35 per cent. carbon. 
If the masses to be dealt with are thin, es will suffice, and if 
thick more will be required, but it is quite possible that the mode 
of applying the oil in the tempering process might be improved so 
as to render it more efficacious where the bulk of the steel is large. 


THE ENGINEERING COLLEGE IN JAPAN.—In the beginning of 
July Mr. Henry Dyer resigned the principalship of the Imperial 
College of Engineering at Tokio, an office which he held for nine 
years. He has been succeeded in the principalship by Dr. Divers, 
who has been Professor of Chemistry since the institution of the 
College, and his work in the Chair of Engineering is to be taken 
up by a new English professor. Asa testimony of the respect in 
which Mr. Dyer is held by the Government of Japan, he has been 
appointed Honorary Principal of the College ; and before leaving 
he was presented with addresses and testimonials from the foreign 
staff of the College, the graduates, and the students. e 
Emperor of Japan has also decorated Mr. Dyer with the Order of 
the Rising Sun. 

EXAMINATIONS OF THE SocreTy or ARrTS.—The attention of 
secretaries of institutions and others interested in the Society of 
Arts’ examinations is especially drawn to the fact that important 
alterations have been made in the examination system. ‘The fol- 
lowing are the principal points in which changes have been made 
since the publication of last year’s programme :—1l. The examina- 
tions in subjects of ‘*Commercial Knowledge ” have been renewed. 
2. The three subjects, ‘‘ Clothing,” ‘‘ Cookery,” ‘* Housekeeping,” 
&c., will be comprised ‘in a single paper, under the head of *‘ Do- 
mestic Economy.” The examination in ‘‘ Health” will be 
continued under the title of “Sanitary Knowledge.” 3. A 
fee of 2s. 6d. will be required from each candidate in each 
subject, except Practical Music, for which special fees are 
required. 4. No prizes will be given in any subject. 5, 
Certificates in three classes will be given. 6. The restric- 
tion as to the age of the candidates has been removed. 7. 
An examination will be held in any subject of ‘* Commercial 
Knowledge,” in addition to those already in the programme, for 
which 25 candidates offer themselves, provided the Council approve 
of the subject. The subjects of examination for 1883 will : — 
1. Arithmetic. 2. English—including composition and corre- 
spondence, and précis writing. 3. Book-keeping. 4. Commercial 
Geography and History. 5. Shorthand. 6. French. 7. German. 
8. Italian. 9. Spanish. 10. Political Economy. 11. Domestic 
Economy. 12. Sanitary Knowledge. 13. Theory of Music. 
14. Practical Music. In addition to the above subjects, the 
Society will provide for an examination in any other subject which 
may fairly be comprised in ‘“‘Commercial Knowledge,” and of 
which the Council approve, provided not less than 25 candidates 
are guaranteed for such subject. The examinations, in all the 
subjects, except practical music, will be held on the evenings of 
Monday, the 9th, Tuesday, the 10th, and Wednesday, the 11th of 
April. The plete progr can be had upon a 
to the Secretary of the Society of Arts, John-street, Adelphi, W.C. 

NEw LIVERPOOL STEAMERS.—The new steamer Hermes, which 
has been built to the order of Messrs. R. P. Houston and Co., 
Drury-buildings, Liverpool, made her trial trip last week, and the 
result of her preliminary run must have been as satisfactory to the 
owners as it was creditable to all concerned in the fitting out of 
the vessel. The Hermes is the second ship which has been built 
for the firm named—the Hercules being already on active service— 
and she will prove a notable addition to the st s sailing from 
Liverpool, being intended for the general carrying trade. She was 
built at Whiteinch, Glasgow, by Messrs. Aitken and Mansel, and 
is 305ft. long, has 40ft. breadth of beam, and 22ft. depth of hold. 
She possesses 800 tons water ballast, very powerful pumps, and all 
the latest improvements in marine architecture, including Messrs, 
Muir and Caldwell’s steam steering gear, and Sir W. Thompson’s 
compasses, The Hermes has been fitted with her engines b; 
Messrs, Jones and Sons, of St. George’s Engine Works, Liverpool, 
and the ship has been constructed to carry 3200 tons dead weight, 
with 20ft. draught. She is remarkably well built, and furnished 
in a manner which has fully satisfied the requirements of Lloyd’s 
surveyor’s special inspection, being classed 100 A 1. She has two 
boilers and eight furnaces, and is expected to attain a speed of 10 
knots an hour. The screw steamer Benbrack, of 2047 gross ton- 
nage, was taken out for a six hours’ trial trip on Friday, in Liver- 
pool Bay, and proved exceedingly satisfactory to those interested. 
About three months ago, when this steamer was handed over to 
the engineers to be refitted with new engines, &c., she was a four- 
masted vessel, with the engines right aft, and required 400 tons of 
ballast on board to keep her upright. As she appeared on her trial 
trip she is a smart-looking sch -rigged st , with funnel 
amidships, 600 tons of water ballast on board, and clean swept 
holds. The speed and consumption with the old engines were rela- 
tively 7 knots and 24 tons a day; with the new engines they are 
10 knots on 17 tons. The steamer was handed over by the 
managing owner, Mr. Joseph Hoult, to the contractors, Messrs. 
John Jones and Sons, St. George’s Engine Works, by whom the 
whole of the ship and engine work has been effected, the engines 
— been fitted with all the latest improvements introduced by 
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RECENT EXPERIMENTS WITH AN 11-INCH 
COMPOUND ARMOUR PLATE AT SHOE- 
BURYNESS. 


Masor O’Catiacuay, R.A., who under the Commandant of the 
School of Gunnery, Colonel Hastings, R.A., carries out all experi- 
ments, has recently communicated a paper to the Royal Artillery 
Institution, on some curious features in the behaviour of steel- 
faced plates under fire, on which he consulted Col. Inglis, R.E. 
Such a paper is of course most interesting to those who have to 
do with armour inany form. Without attempting to follow the 
critical reasons throughout, we give some extracts, observing that 
there is a curious analogy between this trial of an 11-inch Brown 
plate by the artillery, by means of Yin. and 12in. guns, and that 
recently made of a Cammell-Wilson 1lin. plate also by 9in. and 
125in. guns. This plate is described by Major O'Callaghan 
as follows :—“ An 1lin. compound, steel-faced, armour plate* has 


passed through such a severe ordeal, and has exhibited 

such curious phenomena in connection with the behaviour of 
steel when subjected to battering, that perhaps a short account 
of this battering may prove of general interest. The plate, 
manufactured by Messrs. Brown and Co., of Sheffield, measured 
10ft. by 54{t. by 1lin., and was composed of about 7in. of iron, 
faced by about 4in. of steel, welded together by the process 
known as Ellis’s patent. This process may be roughly described 
by stating that a wrought iron plate, rolled in the usual manner, 
is brought toa welding heat, and then covered with a layer of 
molten steel which is poured on to it and retained by a wall of 
wrought iron surrounding the plate, after the manner of an open 
mould. When the mass is sufficiently cool, the double plate thus 
formed is rolled again, and its thickness considerably reduced. 
By this means a weld between the two metals of extraordinary 
tenacity is produced ; in no instance has firing at the plate 
* This is the same plate as the one referred to by Capt. Orde Browne in 
his Lecture on “ ”" which appeared in last number of *‘Pro- 
‘ceedings ” of the Artillery 
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OF SHOT ON A COMPOUND ARMOUR PLATE. 


effected their separation. In this particular instance the usual 
modus operandi was departed from, and the molten steel was 
poured between the wrought iron backing and a face-plate about 
lin. thick of rolled steel. Both steels were precisely the same in 
composition, and contained the same amount of carbon, i.e., 
0°75 per cent.” 

Four rounds were fired at this plate, which was backed with 
24in. of oak, from the Qin. gun. The first three were with 
Palliser chilled projectiles, weight 260 lb., charge 50 Ib. of pebble, 
giving striking velocities of from 1444ft. to 1430ft., and striking 
energies from 4132 to 4050 foot-tons. The fourth round was 
with a studless Cammell steel shell weighing 279 lb., striking 
velocity 1405ft., energy 3822 foot-tons. These projectiles pro- 
duced indents of from 6'9in. to 5°55in. with some hair cracks in 
front and bulges in rear of from l‘lin. to 0°68in. Fig. 1 shows 
the plate at the conclusion of this part of the trial. It had then 
been struck by a total weight of metal of 1059 1b., with an aggre- 
gate striking energy of 14,869 foot-tons, against which it had 
own. Major O'Callaghan terms the damage practi- 

ly nil. 

In last October the same plate was set up again in front of an 
old 12in. compound plate, 12in. of oak backing intervening. In 
the meantime a star-shaped crack had developed in the face near 
the end opposite to that which had been fired at, showing how 
much more extensive is the molecular action developed in a plate 
by blows than appears at first. This plate was then fired at twice 
from the 38-ton gun, 12°5in. calibre, range 93 yards, weight of 
shell 840 Ib., firing charge 1601b. P* powder, striking velocity 
1425ft. and 1413ft. successively, the corresponding stroke energies 
being 11,824 and 11,695 foot-tons. The first round of these 
two—No. 5 in all—cut through the plate so far as to nearly 
separate a disc above 20in. in diameter; the rear view is shown in 
Fig. 4, the body of the shell, which was apparently inferior in 
quality, opening out and rebounding in the form shown in Fig. 2, 
while the head flattened out and made a curious impression on the 
disc of steel which was in front of it,as shown in Fig. 3. The 
plate battered as it was received the sixth round—the second 
from the 38-ton gun—which striking near the position of round 
four, see Fig. 1, made a hole about 2lin. in diameter. 

We would first point out that this llin. plate has been sub- 
jected to two blows capable of penetrating about 17}in. of 
unbacked wrought iron, and that with steel projectiles, such as 
ought to be capable of giving a good t of a compound 
plate, though considerable difficulty has been experienced in 
obtaining such projectiles lately. Previous to this the plate had 
received three rounds of Palliser shot, which had been declared 
by the sub-committee almost useless against compound armour, 
and one of steel, which should be capable of penetrating about 
12}in. of unbacked iron. This plate was well backed though 
with soft backing, and thus the reference we give to the regular 
standard may not be as good a measure as desirable. The prac- 
tical value of this armour, however, is apparent when we point 
out that any ship capable of carrying llin. of armour might 
with it have defied the heaviest guns afloat, except the new ty 

mg guns in the Chinese ships and the 80 and 100- 
ton guns of the Inflexible and Italian vessels, Yet 1lin. is by 
no means thick armour, two broadside ships carrying that ; 
indeed, the Alexandra carries 12in. and the Temeraire llin. of 
iron, and the whole of our first-class turret ships carry more. 
Such trials are strong incentives to use compound armour. But 
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SECTION AT A.B. 


this is not the point dwelt on by Major O'Callaghan. He pro- 
ceeds to investigate the action of impact on steel-faced plates. 
After reading repeatedly what he has written we think we can 
hardly curtail his observations, and those of Colonel Inglis, with- 
out serious loss, and so give them verbatim, with the exception 
of an apology at the end for length, which it would be a bad 
compliment to the readers of THE ENGINEER to reproduce in 
connection with information from the very best sources on such 
a subject :— 

“ A large layer of steel was found to have come away from the 
front in the region of the indents made by the 9in. projectiles, 
disclosing a very curious configuration of the steel round these 
depressions. Fig. 5 shows the crater-like form they exhibit, and 
Fig. 6 is a cross section through A B, showing their depth and 
the curved form of their sides. This strange phenomenon 
perhaps throws some light on an appearance which has given rise 


Fic.vu Fic.vin. 


to much speculation in former rounds fired at steel-faced armour 
plates. It has always been observed that a wedge-shaped layer 
of steel is apparently separated radially round the indents, and, 
in early experiments, it was thonght that a thin part of the 
steel face, the absolute uniformity of which cannot always be 
guaranteed, had been struck. The frequency of the ap ce, 
however, negatived the theory, and the denuding of this plate 
seems to show what probably happened in other instances ; the 
wedge-shaped layer of steel being, in fact, a portion of the surface 


Pe | or covering of the ‘craters,’ now removed. It is wonderful to con- 


template the intricate molecular movement which must have 
been going on under the apparently undisturbed surface of the 
plate, and which was merely indicated by the radial cracks which 
were developed, some at the time, and some considerably after 
the shot had struck ; difficult, too, to realise the tremendous 
tension to which this surface was subjected, tightly stretched over 
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would probably have done little more harm than the first, the 
the plate now amounts to 2744 Ib., 
te energy of 38,388 foot-tons. The 
actual causes which have given rise to the peculiar appearance of 
the surface laid bare by the flaking away of the crust are rather 
obscure, and one or two authorities have bestowed a considerable 
amount of thought upon the subject. The theory that is per- 
haps most worthy of credence is one which is really the outcome 
of several people’s opinions, and may be briefly stated as follows : 
When a shot strikes and is arrested by a plate, the metal its 
point or head = must go somewhere. In a wrought iron 
plate, it is, we believe, driven forward in a cone in front of the 
shot, the ‘ bulge’ at back presenting the well-known features of 
a pronounced swelling, which, if the point has nearly pene- 
trated, is cleft. by star-shaped fissures, In addition to this, 
there is generally a high lip thrown up round the entrance of 
the hole. In a steel or steel-faced plate the appearances are very 
different. There is no lip, and the bulge in rear is scarcely per- 
ceptible, or, at all events, much less pronounced ; hence it is 
evident that the metal round the point of impact is more 
impeded in its efforts to escape when displaced. Now it is clear 
that the displaced metal must be thrust away normally to the 
curvature of the head of the shot, and the direction taken by 
the molecules is represented by diverging rays in the dia- 
grams, Figs. VII, VIII, IX., and X, at all angles between 
the vertical and horizontal. A bursting strain or thrust 
will be set up somewhere between these two limits, and 
along this line will there be a tendency on the part of 
the metal to separate—in other words, there will be a line of 
cleavage. We should therefore be prepared to find a portion 
separated from the rest in the form of a cone bounded by 
straight lines. But it is not so. The cone is, as we have seen, 
curved in section. How is this curvature to be accounted for ? 
When any metal is subjected to a crushing strain beyond its 
power of resistance, it evinces a tendency to buckle or bulge 
outwards—this is, I take it, the key to the rounded aspect of the 
exterior of what may be termed the ‘craters.’ The steel dis- 
placed by the advancing point is crushed and yields upwards, or 
buckles into the cavity caused by its separation, or ial separa- 
tion, from the rest of the plate ; thus presenting the appearance 
of the rounded, indented cumulus before described. 

“On examination of other broken compound plates in which 
portions of these cumuli are seen in section, it appears that, 
although it has never been before so favourably displayed, the 
same phenomenon has been invariably produced to a greater or 
less degree, and that therefore some law must exist which governs 
the motion of the particles in the disrupted metal. It remains 
for further experiments to throw more light on the subject, and 
to prove whether the theory above enunciated is worthy of 
adoption ; at present it is only put forward as a conjecture fairly 
supported by facta. 

“Since writing this, I have received a letter from one of the 

test authorities on armour plates that we have, Colonel T. 
nglis, R E., in which the writer's views on the subject just dis- 
cussed are set forth so clearly and vigorously that, with his kind 
permission, I quote them in extenso :—‘ In the early stages of the 
entrance of the pointed head of a shot into a steel-faced plate, I 
imagine that the intense pressure of the shot is mainly borne by 
a cone, roughly described in the diagrams. In fact, up to the 
staye shown, very little work can have been done upon the steel 
lying outside this cone. The pressure upon the material of the cone 
will be in the direction of the arrows, Fig. X., tending, of course, 
to compress it, while the adjacent steel outside the cone is not 
subjected to any great pressure. Hence, it would be natural to 
expect some separation of the cone from the rest of the steel ; 
and it must be remembered that not only the steel of the cone 
under compression at this stage, but its base is resting all the 
time against a bed of soft wrought iron, which must yield more 
or less under the pressure and so facilitate the separation of the 
steel. The reason for the cone not being a true figure, but more 
often, I believe, bounded by curved lines is, I have no doubt, due 
to the form of the head of the shot—and probably we could, by 
varying the form of head between a blunt and very sharp cone, 
alter the form of cone in the armour almost at will. Of course, 
the steel face outside the cone becomes more or less compressed 
in later stages of the entrance of the shot, but by that time the 
main separation has taken place, and although the pressure io 
those parts is borne more entirely by the steel and conveyed in 
a less measure to the wrought iron of the armour, yet, if we 
could more fully examine the effects produced in several of these 
rounds, I should expect to find the commencement of other 
cones beside the main one. In a soft, plastic material the action 
must obviously be very different, and hence the reason for these 
cones of separation not having been observed before the intro- 
duction of steel-faced armour.’”’ 


A RUSSIAN COAL MINE. 

THE mine of the Russian Steam Navigation and Trading 
Company, of part of the machinery of which we give this week 
a supplement drawing, is situated at Grouchefka in the district of 
the Don, South Russia, where the best known seams of Russian 
anthracite coal are found. A branch line of railway connects 
this mine to the Kozloff Voronege and Rostoff Railway Company’s 
line, by means of which the coal on being drawn from the pit 
and loaded into the railway truck is conveyed to whatever part 
of the empire it may be destined for, without being removed 
from the railway truck. The machinery and other plant of these 
mines is arranged for putting out 60,000 poods, or 1000 tons of 
coal per day ; but owing to the scarcity of miners, or the demand 
for coal being limited, the output seldom exceeds 24,000 poods, 
or 400 tons, which is about a ninth part of the whole of the 
various classes of coal worked out ‘in the district of the Don 


The sinking of the pits was commenced in the year 1863, and 
continued until two workable seams of anthracite coal were 
reached, the first of 35in. and the second of only 28in. thick—of 
the two seams the second is the better coal, and is about 12 per 
cent, more valuable in the market than the upper or first work- 
able seam. The seams were reached ata depth of 61 and 71 
fathoms from the surface. The sinkings were completed and 
the working of coal commenced in the year 1871, under the 
direction of the late Russian mining engineer, Mr. Paul Wagner. 
- In 1872 the management of the mine was transferred to the 
present manager, Captain N. Skariatine, 1.R.N. Owing to the 
opening out of extensive dip workings, and the prospect of 
having a large increase of water to contend with in the future, 
it was deemed necessary to put down the additional underground 
- pumping and hauling machinery as shown by our drawing. 

The underground pumping engine was supplied by Messrs. 


Hathorn Davey and Co., Leeds, and is one of their direct- 
acting compound and condensing engines, fitted with Davey’s 
patent differential valve gear. The diameter of the high-pressure 
cylinder is 23in., and that of the low-pressure cylinder 35in., 
with a stroke of 6ft.; the piston rod at back end is connected 
direct to two 1lin. ram pumps, and connected at the front end 
of the engine by a wooden connecting rod to the two bell 
cranks which actuate the spears of the two bucket pumps for 
raising the water from the sump below the second seam of coal 
to the tank placed in the engine compartment in the first work- 
able or upper seam of coal, from which the ram pumps take the 
water and force it to the surface. The engine is capable of 
raising 306,432 Russian vedros, or about 828,672 gallons per 
day. Provision is also made for placing another engine of the 
same power alongside it, should it be found necessary, the steam 
and main water pipes having been put in of sufficient size for 
the two engines. Independent of this new pumping machinery 
there are the old engine and pumps which were placed during 
the construction of the pit, and consist of an engine at the sur- 
face on the Bull system, with a cylinder of 45§in. diameter and 
9ft. 8in. stroke, actuating a set of 14in. diameter plunger-and- 
bucket pumps which are capable of raising 200,000 Russian 
vedros, or 577,617 gallons of water per day. Besides these there 
is a set of 14in. plunger-and-bucket pumps placed in the wind- 
ing pit, which cau be connected to either of the winding engines 
in cases of emergency, and are capable of raising 100,000 
Russian vedros, or 288,808 gallons per day, making a total of 
606,342 Russian vedros, or 1,695,097 ons per day. This 
large amount of pumping power is liable to be required at the 
commencement of the spring of any year after a winter of much 
snow, which thawing suddenly, causes a large amount of water 
to penetrate to the workings of this and the numerous small 
mines in the direction of the rise of the seams, many of which 
mines are not wrought at that season, and the water from them 
finds its way to the Russian Steam Navigation and Trading Com- 
pany’s mine, and has to be raised by the machinery described. 
The water accumulating in the dip workings is forced up to 
the pump well of the main pumping machinery by means of 
water pressure engines, which are situated near the bottom of 
the dip or lower boundary of the royalty, as marked in the 
illustration. These engines are driven by water taken down 
from the surface, and actuate ram pumps, which force the water 
up the incline through cast iron pipes to the well of the main 
pumping engine. The traction of the coal from the workings to 
the cages at the bottom of the pit was formerly done by manual 
labour and horses, until the workings becoming at such great 
distances and lower down the dip, a difficulty was encountered 
in getting out the quantity at a cheaper rate than could be done 
by machinery. It was then decided to put down endless chain 
haulage capable of conveying 15,000 Russian poods, or 250 tons, 
in 8 ewt. tubs in eight hours from the lowest part of the 
royalty to the cages at the bottom of the winding pit. The 
chain is driven by a horizontal engine, with a cylinder 18in. 
diameter and 3ft. stroke. The main sheave for driving the chain 
is bolted to the arms of the spur wheel, which is driven by a 
pinion on the crank shaft which makes five revolutions to one of 
the spur wheel. The branch roads are driven by 3-tier chain 
sheaves or drums, fitted with soft steel pins projecting out to 
prevent the chain from slipping. The same size chain is used in 
all the roadways ; this enables the chain from the upper road, 
when it has become too much worn, to be replaced by the chain 
from the lower road, where the least work has to be done. The 
chain was supplied by Messrs. Brown, Lennox, and Co., London, 
and the spur gearing, chain sheaves, and other castings were 
made at the engineering works of Mr. William Graham, Rostoff 
on Don, South Russia. Owing to the quick decay of timber, 
old rails have been used in the construction of the chain gear. 


THE ELECTRIC LIGHT AT BIRMINGHAM. 

Wuisr a good deal of congratulatory criticism has been 
lavished over the late musical festival, it may not be out of place 
to add a little more, but upon a slightly different subject. Bir- 
mingham likes to do things well, and one of its citizens thinking 
it would add to the interest of the festival, suggested and offered 
to bear the expense of lighting the Town Hall by electricity. 
The offer of Messrs. Wingfield and Co., of the Cambridge-street 
Works, was accepted. The speciality of this firm has hitherto 
been connected with gas fittings, but seeing the possibility of the 
introduction of the incandescent electric lamp for interior 
lighting, a good deal of attention has during the past few months 
been given to electric light fittings. The lighting at Birmingham 
was carried out at the firm’s request by Messrs. R. E. Crompton 
and Co., under the directions of Mr. Henry Lea. According to 
all the opinions expressed the lighting was a great success—in 
fact it is said to have been the most perfect experiment ever 
carried out in this direction. The lamps employed were those of 
Mr. Swan, of 20-candle power nominal. Five hundred of these 
lamps were used upon two circuits. Groups of twelve lights, 
resembling a bunch of grapes, were placed upon pendants, each 
lamp having a translucent fluted glass shade to assist in diffusing 
the light. Sixteen such groups and ten compound groups were 
arranged in the Hall and orchestra, together with a number of 
two-light and six-light pendants. The Hall is 135ft. long, 65ft. 
wide, and 65ft. high, with galleries at the entrance end and sides, 
with the orchestra and organ facing the entrance. Before 
describing the arrangements adopted for obtaining the cur- 
rent, it may be well to state that those engaged during 
the festival were invited to give a written opinion as to the light, 
and also its effect on the ventilation. Thermometric tests 
showed that, contrary to the case when gas is used, the coolest 
part of the room was above, the temperature level with the top 
of the organ being some 3 deg. or 4 deg. lower than on the floor of 
the hall. The statements made were altogether in favour of the 
light, and one lady made the pertinent remark that no fainting 
had taken place during the festival. Owing to the equable tem- 

perature the derangement of tone of the organ was almost nil. 
The current was obtained from Biirgin machines constructed 
Messrs. Crompton, the motor being the steam engine at the 
bridge-street works. The fly-wheel of the engine is about 
24ft. diameter and makes some 48 revolutions per minute, 
Twelve Biirgin machines, in four sets of three each, were fixed 
upon a wood framework, the machines being so as to be 
movable by means of a screw in one direction to allow the belts 
to be made tight. One set of three machines was used to 
excite the field magnets in series of the other machines. Only 
two of the three machines were used, the third being there in 
case of accident. Thus the magnetic field of each of these nine 
machines was practically alike, and as the pulleys were all con- 
nected to the same shafting by similar belts and similar pulleys, 
the speed of the armatures was the same, as was also the electro- 
motive force and the current. The armatures were connected in 
multiple arc, and the current delivered into one main. The 
currents from the brushes were led by means of switches through 
a Siemens dynamometer to terminal screws upon a heavy brass 
plate. A similar plate was fixed at the ends of the circuits in 


the Hall. The current could be passed direct from plate to 
plate or through a resistance of iron wire, this resistance being 


lamps one half. The conducting and return mains to the Town 
consisted of eleven cables, each of seyen No. 16 wire b.w.g., 
enclosed in an iron pipe taken under the street. Eight of the 
dynamos supplied the current to one circuit, the minor circuit 
being supplied by the ninth dynamo, Mr. Lea has given the 
following figures :— 
(A) Exciting Cireuit, 


Resistance of two excitersinseries .. .. .. 7°86 ohms, 
= nine field magnets in series .. 15°7 
Total resistance .. .. .. .. 23°56 
Current in (A)circuit ee 20°4 Amptres. 
(B) Working Cireuit. 
274 ohme. 


Resistance of eight armatures in multiple arc. . 
shunts and connections.. .. .. “028 


460 
” 440 lamps (35 ohms each) in series 
of four = 
110 
Total resistance .. .. .. .. .. 1°788 
Current in (B) circuit os! 150 Amperes. 


The Minor or (C) Cirewit gave 

The lights ran for several hours together without a perceptible 
flicker, and so well had the lamps been selected and manufac- 
tured that the light from each was of the same brilliancy. 
Although the success attending this installation has been s0 
great, we must not forget that it was a temporary and not a per- 
manent one, and hence some of the arrangements were of a 
slightly different character from those which would hold in the 
case of permanent work. The fittings, which were carried out 
by Messrs. Wingfield, were designed to accord with the gorgeous 
fittings of the Hall, and were admirable. We believe that Messrs. 
Wingtield have taken up this branch of work, and the sugges- 
tions of Mr. Crompton, and it is nott66"tiuch to say that the 
combined efforts of these firms Lave given the Birmingham f 
a fair idea of the capabilities of tie electric incandescent light. 


Ka Imports AND RaILwAY CONSTRUCTION IN AMERICA.— 
British rail exports to the United States have declined steadily 
since January, though they usually increase at this season, and in 
May last they were the smallest since January, 1881, and with that 
exception the smallest since 1879. Our‘railiimports were insignifi- 
cant for several years until August, 1879, In the first seven months 
of that year they amounted to but 8948 tons; in the remaining 
five months of 1879 they were 18,840 tons. Since 1879 the monthly 
ea to this country have been, in tons of 


Month. 1880. 1881. 1882. 
7,368 27,267 
es 29,278 39,844 11,657 
June . 83,914 31,698 
August 16,272 29,583 _ 
September 13,932 26,083 
17,665 19,308 

November 15,586 15,344 _- 


Last year in May the exports to the United States were larger than 
ever he since 1873; this year they were nearly the smallest 
since 1879; and last yearand the year before the exports were com- 
paratively light early in the year, and became heavy in the 

and summer, while this year they were heavy in the winter 
have become light since. The Railroad Gazette says :—‘‘If we 
depended chiefly upon exports for our supply-of rails, this would 
be a certain indication of an approaching reduction in consum ls 
but our imports are now but a small part of our supply, and the 
works for producing steel rails in this country probab rae nearly 
20 cent, ge capacity than at the same time last year. It 
is thus possible to keep up consumption while — 
More significant of a decreasing demand, however, is fall in 
the price of domestic rails. Steel rails are now about 20 per cent. 
lower than at the beginning of the year. 


A SrarTiine Ripk.—Here we were to stop at the village of 
Torch Lake for some time, to unload machinery, giving us time to 
visit the Calumet and Hecla Copper Mines, the largest in the 
world. Two little tracks lead from the wharf directly up over the 
mountain, a rise of about 350ft. to the quarter mile. A number of 
us resolved to make a trip up to the mine, _One of the foremen 
kindly rigged a short box-car, by nailing planks across ; and we all 
piled in, and sat waiting in the broiling’sun, wondering how we 
were to be pulled up the hill. After.a long time our curiosity was 
gratified in a way that made us a trifleskeery, and caused some to 
give up the pleasure of the journey. ‘The principle on which the 
cars run was very simple. The cars were-attached by a dong cali, 
and when they came down the hill laden with ore, they pulled, or 
rather jerked, the empty cars up the hill. We had no conductor, 
and there was no i i The first intimation 
we had that we were ready was a sudden and terrific jerk, followed 


by the grand and unanimous acrobatic feat of a back somersault by © 


the whole company, a chorus of feminine shrieks, and a frantic 
gesticulation of arms, legs, and umbrellas. The car moved on, 
and by the time we all got back on our seats many had all the ride 
they desired. But, alas ! they were now doomed ; for there was 
no stopping of this train until the summit was reached, and no 
getting off without tumbling from that terrible trestle. We 
plunged along, now swiftly, now slowly, and at every fresh start 
our heads would fly over backward, at the great risk of dislocating 
our necks, Soon we to tear along madly, and sway from 
side to side. Just then a dark object whizzed _ It was the ore 
cars on the down track. Their speed was now frightful, and ours 
was necessarily in the same proportion; for the faster they went 
down the sooner we reached the top. We finally arrived, more 
frightened than hurt, over the brow of the hill. The mine was 
now four miles distant. Our car was hitched to an ore train, and 
a locomotive drew us the remainder of the distance. If the ride 
by cable was frightful, the second haul was simply terrific. “We 
had still a dee e to ascend, and the engineer opened wide the 
throttle, and let the “old thing just hum.” We went ahead ten 
feet at a jump. often three feet above the rails ; but Providence 
alone brought us down on the track again, We swayed from side 
to side until the car grazed the trees by the wayside, and when we 
snapped the whip around sharp curves the train would swing out 
in a straight line, held fast together by too tenaci erie 

And all this time we were enveloped in a dense cloud of smoke and 
cinders, which numerous umbrellas could not ward off. When at 
last we did arrive at the Calumet Mine, we were 80 in 
appearance that we were taken for a band of — i " 
until the spokesman explained. . . . . On the way down the 


same ess rate of speed was kept up. An unfortunate cow 
stepped suddenly from the woods on the track. Our car struck 
her, and she shot off into the air over the edge of the mountain, 
and landed on our boat at the wharf beneath.—Correspondence 
Rochester Democrat and Chronicle. 


183 
the distorted metal beneath it. Yet, in spite of all this, the 
plate had still cohesive power left to withstand successfully the : : 
shock of the first 38-ton projectile. used when it was desirable to lower the candle power of the 
“Tt may be urged that this shell was of inferior quality, but 
when we take the state of the plate into consideration it must 
be confessed that it was a very remarkable performance. Includ- 
ing the second 38-ton shell, which, had it struck a sound part, 
| 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ' 


(From our own Correspondent.) 
THERE is no falling off in the activity at the finished ironworks 
ee South Statfordshire, East Worcestershire, and Shrop- 


shire. 

Galvanised sheets of good quality are a at £8 for singles, 
£9 for doubles, and £10 for trebles. Working-up sheets, to bear 
stamping, were priced from 5s. to 10s. in advance of these figures. 
“Severn ” sheets were quoted yesterday £12, B. sheets £13, B.B. 
£14, and B.B.B. £15. The works of Messrs. E. P. and W. 
Baldwin, where these are produced, are quite busy. 

Plates for girder use are selling at £8 on a good order, though 
£8 5s. is asked. Boiler plates are firm at £8 10s. for ‘‘ Wright ” 
quality, and ‘‘ Monmoor” and “‘ B.B.H.” are £9 ordinary and £10 
best, with a slowly growing demand. 

Scrap bars were quoted to-day at £9 for best qualities, and £10 
for double best. Plating bars were £8, and best ditto £9 10s., 
while best turning bars were £11. Marked T-iron was £8 10s. to 
£9 10s., and marked rivet iron £9 to £9 10s. per ton. Best chain 
bars were £9, and marked cable bars £8; but there was a quality 
of *‘cable iron” to be got at £6 17s. 6d. and occasionally £6 15s. 
An excellent smithy bar was offered to-day at £7 easy, and there 
was no difficulty in getting a fairly good quality from that figure 
down to £6 10s., but at the last-named price the makers who 
offered them declined to impress their tg 

Prices were stronger anger | and to-day because of the resolu- 
tion passed on Saturday at the conferenee of miners held in 
Ma ter, to d d a rise of wages in October under threat of 
a strike; and there was a feeling of insecurity touching iron- 
workers’ wages, which will be regulated in practice by the decision 
that may be arrived at between the men and the masters in the 
North of England. 

Pigs were in plentiful supply from the local furnaces, and the 
sales were a slight increase at rates. Hot-blast all-mine sorts 
were £3 5s. to £3 10s.; cinder qualities, £2—quoted £2 2s. 6d. 

Coal was firmer alike in Birmingham and Wolverhampton, and 
the Cannock Chase household qualities were advanced 1s. upon 
last week's rates, making deep coal at the pits 10s. per ton. 

The demand in the wrought iron tube trade has fallen away 
conspicuously during the last couple of months, and the works are 
now only partially occupied. There are, however, some noteworthy 


—— where the work in hand for export allows of full time 
ing run. South Africa is an important customer for water- 
tu 


One of the last contracts received in the Birmingham district is 
for a large quantity of coach ironwork to be used in the construc- 
tion of ambulance, limber, and provision wagons at Woolwich, to 
be despatched to the seat of war. The contract has fallen toa 
Wednesbury firm, and a larger one might have been secured if 
eure could have been made with all the stipulated prompti- 

ude. 

The Miners’ Conference in Manchester is already bearing fruit in 
this district. A series of meetings have been arranged for in North 
Staffordshire, with a view of making the miners more united, so as 
to gain an increase of wages by-and-bye. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Both buyers and sellers in the iron market here 
still show so little anxiety to enter into further transactions— 
consumers on the one hand running off their contracts, and makers 
on the other working on with their deliveries—that there is scarcely 
anything to test values, so far, at least, as pig iron is concerned. 
There is undoubtedly a large consumption going on throughout the 
district, which, with a continuance of a healthy state of trade, 
must before long bring buyers into the market ; but for the present 
there is a general absence of demand, and the tendency would 
appear to be towards less firmness on the part of sellers. Although 
actual business cannot be reported at any materially lower figures, 
offers at under current rates would in many cases be more readily 
entertained than was the case a week or two back. 

I could hear of very few inquiries stirring on the Manchester 
Exchange on Tuesday. Local makers of pig iron have been 
doing extremely little for the past week or so, but they are still 
making good deliveries from the works, and for delivery equal to 
Manchester their quotations remain firm at the old rates of 46s. 
less 24 for both forge and foundry qualities. District brands are, 
if anything, a trifle easier in some cases. Sales here and there are 
still reported at full rates, but the average prices for delivery 
equal to Manchester might now be given at 47s. to 48s. 6d. for 
Lincolnshire and 48s. to 49s. 6d. for Derbyshire less 2); g.m.b. 
Middlesbrough is quoted nominally at about 52s. 6d. per ton net 


cash. 

The forges throughout the district continue well employed ; they 
are, however, kept busy chiefly on orders for shipment, the home 
demand not being more than moderate. Makers are firm on the 
basis of £6 7s. 6d. for bars delivered equal to Manchester or 
Liverpool, but there is some under selling by second hand holders. 

With regard to the engineering trades, the information I gather 
from well-informed sources is that business is not quite so good as 
it has been ; there is a falling off in the number of new inquiries, 
and even in the shipbuilding trade new orders are coming for- 
ward less freely. Inquiries for men are also considerably fewer 
than they were a short time back. 

The new process for getting coal by compressed lime cartridges 
in the place of blasting by gunpowder came on for discussion at the 
Miners’ Conference during their sitting of Thursday last, but did 
not meet with unqualified support. e opinions expressed by 
several delegates only tended to confirm what I pointed out last 
week, that there is not as yet any basis of results sufficiently reli- 
able to claim for the process an undoubted success. The use of 
powder was, of course, strongly condemned, but the new system 
did not seem to have impressed itself at all favourably upon the 
minds of some of the delegates. Although it was admitted to 
have given satisfactory results were it had been tried in long-wall 
workings in several collieries, the opinion was expressed that for 
some seams and for some methods of getting coal it would not be 
at all adaptable. One or two of the delegates went so far as to 
urge that it was no business of the Conference to push forward the 
system or to ask Government to interfere for its promotion ; that if it 
was really good the system would of itself come to the front without 
any outside assistance. Ultimately a resolution was passed to urge 
upon the Home Office the necessity of finding means to test the prin- 
ciple of bringing into use the new system of getting coal with lime. I 
may add that the opinion of practical mining engineers with whom 
I have conversed, who are as anxious as anyone to dispense with 
the undoubted danger attendant upon blasting with powder, is that 
the slowness of the lime process will interfere with its success in 
seams where there is a cleavage of soft material in the coal or 
when the roof or floor is composed of soft material. In such cases 
it is probable that the gradual expansion of the lime would be 
taken up and expend itself in the softer material, where a sudden 
disruption would be effective in bringing down the coal. In good 
solid seams, with sound roof and floor, the lime process would no 
doubt be effective, as they would afford a resistance to the smallest 
amount of expansion ; and as the expansive force exerted by the 
lime is irresistible, it would inevitably bring down the coal. 

The coal trade, although improving so far as the demand for 
house fire qualities is concerned, does not as yet develope sufficient 
a to enable any advance in prices to be reali Supplies 
are still so plentiful in the market that for current sales okey 
_——- have to take low figures, and when in one or two cases 
slight advances were talked off with the commencement of the 
month, no attempt has yet been made to put them into operation. 


For iron making and steam purposes the demand shows no material 
alteration. At the pit mouth prices remain about as under :—Best 

, 8s. . 6d.; seconds, 6s. to 7s.; common ceal, 5s. to 5s. 6d.; 
burgy, 4s. to 4s. 6d.; good slack, 3s. 6d. to 3s, 6d.; and inferior 
sorts from 2s, 9d. to 3s. 3d. 

es has not been quite so active ; for delivery at the high 
level Liverpool, or the Garston Docks, prices remain at 6s, 6d. to 
7s. for steam coal, and 8s, 3d. to 8s. 6d, for seconds house fire 
qualities. 

The strike in the St. Helens district has come to a somewhat 
abrupt termination ; Messrs. Richard Evans and Co. having with- 
drawn the notice against which the men were fighting, work has 
been resumed on the old terms. The next feature is the threatened 
agitation for an advance of wages throughout Lancashire ; but as 
yet it is too early to predict what action this may lead to on the 
part of the employers or the men. 

Barrow.—No new feature of any moment has occurred in the 
hematite pig iron trade, except that the position has been con- 
siderably strengthened by a further influx of orders, some of which 
are of heavy tonnage. Prices are undisturbed, No. 1 Bessemer 
being quoted at 59s.; No. 2, 58s.; No. 3, 57s. per ton net f.o.b. 
Heavy consumers from America have arranged with makers at 
58s. 6d. per ton for very large parcels. The d d for hematit 
pig iron is very actively maintained from all quarters, but especi- 
ally America, and the expectations of a brisk trade with that 
country, which were indulged in some time ago, have been fully 
realised. American buyers are still active, and are making arrange- 
ments for placing further orders in the hands of smelters, which 
are likely to keep them fully employed during the winter months. 
The deliveries of iron are still very heavy, and as I have previously 
noted, will continue so till the complete close of the shipping 
season. Steel makers are very busy in all departments, gg 
rails. Prices are unchanged. Blooms are in active demand. Iron 
ore is in large output at late prices. Iron shipbuilders have 
obtained two or three good orders and are negotiating for others. 
Engineers, ironfounders, boilermakers, &c., are busy, and have a 
good supply of work. Shipping active, principally on foreign 
account. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Next month Messrs. Charles Cammell and Co., Limited, expect 
to transfer the whole of their rail plant from Dronfield to Working- 
ton, but I question if they will do it so early. The Derwent 
Works, which the company purchased simultaneously with taking 
over the Dronfield concern, cost it £105,000. They consist of 
three large blast furnaces, with all the y appli or 
the production of steel rails the Dronfield plant, of course, will be 
placed close to the blast furnaces, and new works are at present in 
progress for the combination. The whole works, when completed, 
will cover over 80 acres of land. Workington will have yet 
another long chimney added, with a roomy shed ‘in which will be 

six Bessemer converters in three pits. The average output 
at which the company aims is 3000 tons of steel rails per week, and 
to accomplish this the new mills will be of larger capacity than the 
present Dronfield Works. The additions at V —— are 
expected to cost over £40,000. The cost of removing the plant 
at Dronfield to the coast is estimated at £34,000. At the last 
annual meeting it was stated that by the removal of the Dronfield 
Works the company expected to save £50,000 a year in iage of 
raw material to Dronfield, and £20,000 in the despatch of —_ to 
the port. This is equal to 19 per cent. per annum on the capital 
required for the purchase and removal, and equal to a dividend of 
74 per cent. on the existing capital of the company. The popula- 
tion of Workington will be increased by some 3000, and 500 more 
houses will be needed to provide accommodation for them. 

So far I hear of no other local firm following the bold lead of 
Messrs. Charles Cammell and Co. For export trade there is no 
denying the advantage of producing rails at the coast, but the 
home trade can be done quite as effectively in the centre of Eng- 
land. At Workington Messrs. Cammell and Co. will make rails for 
export only, and continue to manufacture; rails for the home 
companies at Sheffield and at Penistone. At present the rail 
trade is brisk enough, but prices are very low, and even at these 
low quotations, competition is excessively keen. 

At the Etna Works Messrs. Spear and Jackson are increasing 
their facilities for the production of saws. When the trade was 
dull certain parts of the works were given over for spade making. 
It has now been necessary to renew saw-making in the old shops, 
and as the spade and fork trade is also active, to find accommoda- 
tion for it by transferring the steel manufacture to the other side 
of the street. The revival of the saw trade, it must be admitted, 
is mainly due to the adoption of American patterns, such as the 
** hollow-backed,” which is a favourite in the Canadian market. A 
very good business is being done at present in hand saws for 
France. In forks, the wood shafts, come from Canada, are fitted 
here with steel tines, and return to the Canadian market the com- 
pleted “‘ fork.” 

The advance in the price of coal notified by the London firms 
appears to be owing more to apprehensions of increased prices than 
to actual rises in value at the collieries. The foolish talk at the 
Miners’ Conference at Manchester about a general strike if colliers’ 
wages were not generally raised, has evidently alarmed the dealers. 
On inquiry at the collieries in this district, I cannot find that any 
fresh advance was made in house coal for the district on the 1st of 
September, but for London the quotation was increased 6d. per 


than July. In makers’ stores there was an increase of 5672 tons, 
the total quantity being 61,837 tons. The North-Eastern Railway 
Company’s stores decreased 2450, and Connal’s 2442 tons, The 
net result is a diminution in stocks to the extent of 21,842 tons. 
The total quantity held at the end of the month was 309,494 tons, 
as against 331,336 tons on the 31st July. 

The agreement to restrict, entered on the 1st October, 1881, 
expires on the 30th inst., and has been attended so far by a reduc- 
tion in stocks to the extent of 124,927 tons. : 

Some orders from the United States have been received, and 
two cargoes, amounting together to nearly 3000 tons, have recently 
been shipped at West Hartlepool by Messrs, Furness and Co, 
These vessels will bring back flour, bacon, and other farm produce. 
The shipments for last month were exceptionally heavy, reaching 
about 95,000 tons. 

The manufactured iron trade is tending towards increased firm- 
ness. Shipbuilders and other consumers have been entering into 
the market largely during last week, and the quantity contracted 
for been considerably in excess of what was rolled off. It was 
just this time last year that a period of heavy buying commenced, 
and the manufacturers believe that a similar period has now 
recurred. Ship-plates are, however, still offered at £6 15s. to £7, 
f.o.t. Middlesbrough, according to quantity and time of delivery. 
Bars and angles are quoted at £6 5s. to £6 7s, 6d., less 24 per 
cent. discount. 

The ironworkers connected with the manufactured iron trade 
have sent in a claim to the Board of Arbitration for 74 per cent. 
advance, to come into operation at the termination of the *‘ Pease” 
award. It will be remembered that the employers gave notice of a 
reduction, to commence at the same period, but have not yet fixed 
the amount of their claim. The men base their application on the 
generally improved prospects of trade, and because the returns for 
the second quarter of the year, published by Mr. Waterhouse, the 
accountant, showed, it is said, higher prices than those upon which 
Sir J. W. Pease based his poche. 4 It is believed, however, that 
this notice is really a piece of ranges! on their part. They have 
already decided that the question shall be arbitrated, so far as they 
can influence the disposal of it, and they no doubt think that the 
more they claim the more they will get; or at all events, the more 
likely they will be to avoid a heavy reduction. It is, however, not 
at all certain that the employers will agree to arbitrate at all, inas- 
much as the recent award was repudiated by the men, and was 
only enforced by a long and expensive contest. meen 

A meeting of the standing committee of the Board of Arbitration 
was held at Darlington last week, to consider the claim from 
—— at three works for 6d. per ton extra for every half pig of 

ematite used for making better class puddled bar. Mr. David 
Dale was the arbitrator, and on taking his seat he took occasion to 
say that the ‘‘arbitration tree,” if he might so call it, had been 
subject to rather severe blasts of late; that it had, nevertheless, 
deep roots, and he hoped would have a stronger hold in future 
than in the past. Evidence was taken on both sides, the men 
declaring that puddling hematite was much more difficult than 

uddling Cleveland iron, and should be paid for at a higher rate. 

he employers brought evidence that this was not the case, and 
pointed out the fact that in Cumberland six heats of pure hematite 
were easily worked, and at ordinary puddling price. Mr. Dale 
complimented both sides on the courtesy with which they had 
advanced their claims, and reserved his decision. 

The ironworkers in the North of England are about to present a 
testimonial to Mr. Trow, their general secretary, for the valuable 
services he has rendered them for many years. They have 
appointed a committee to carry out this object. Mr. Trow richly 
deserves the compliment likely to be paid him. He is an able, 
intelligent man; while he is a most effective advocate for the 
interests of those who employ him, he is at the same time straight- 
forward and honest to a Sager which many others might imitate 
with great advantage. 

It is to be regretted that Mr. Dunn, the able secretary of the 
Cleveland Miners’ Union, has resigned his post. It has not been 
made known why this bas occurred ; but, inasmuch as Mr. Dunn 
has all the ann | qualities which also mark Mr. Trow, it is to be 
feared that he had been found not to suit the ideas of certain of 
his constituents who have not yet attained to the same moral level. 


NOTES FROM SCOTLAND. 
(From our own 

THE breakdown in the agreement between the Scotch and 
Cleveland ironmasters, for the restriction of the output of pig iron 
was, in the end, rather unexpected, and has tended to produce 
some derangement in the market. When the proposal for a renewal 
of the compact was first talked of, about four weeks ago, the 
feeling was that it might very likely not be renewed; but there 
subsequently grew up a strong belief in its continuance, so that the 
failure of the ironmasters to agree came upon the trade as a 
surprise. Messrs. William Baird and Co, are said to have been in 
the end the chief objectors to another term of restriction ; and the 
proportion of furnaces owned by them is so great that without 
their concurrence it really would have been of little use for the 
other firms to persevere. That the restriction of the past twelve 
months has produced good effects no one will deny ; but now that 
the makers’ stocks have been greatly reduced, it is natural, when 
the demand for pig iron is so good at home and abroad, that the 
ironmasters should be desirous of enjoying full liberty in the 
matter of production. In the meantime the values of warrants 
have been considerably depressed, and hy a realising sales have 
taken place in the market within the past few days. 


ton. The value must increase again very soon, but as yet 
quotations are the rule in the locality, and for London there has 
been no further rise—except that noted—since August, when 6d. 
per ton was added. 

The Albion Steel and Ironworks were exposed for sale on Tuesday, 
but found no purchaser, though offers were solicited at £25,000, 
and eventually at £20,000 and £15,000. 

The new Master Cutler, Mr. Albert A. Jowitt, of the Scotia 
Steel Works, Attercliffe, was installed on the 7th inst., and gave 
the usual cutlery feast the same evening. Mr. Jowitt contem- 
— opening the question of making the Cutlers’ Company a 

ess exclusive corporation. At one time it could only be joined by 

those who made articles with a cutting edge; and one of the 
classes to whom he proposes to open its doors is the engineering 
profession. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland Iron Market held at Middlesbrough on Tuesday 
last was well attended, and the tone thereof was steady with a 
tendency to firmness. The decision of the Scotch ironmasters 
announced just after the previous week’s market, to the effect that 
they would not continue to act with their Cleveland competitors 
in restricting their output, had naturally a depressing effect for a 
time, and prices rapidly went down until, towards the end of last 
week, 43s. 6d. was again reached for No. 3 g.m.b. 

On Monday, however, the Cleveland ironmasters’ returns for 
August were issued, showing a nett decrease in stocks of 21,842 
tons. This return was regarded as extremely favourable by all 
interested, especially in view of the accumulation which must have 
occurred in the Stockton race week. A reaction therefore set in, 
and prices recovered on Tuesday about half what they had fallen to 
the previous week. No. 3 g.m.b may now be taken to be worth 
44s., f.0.b. Middlesbrough, and forge iron 1s. less, 

The ironmasters’ returns show that at the end of the month 
there were 120 furnaces in blast, whereof 81 are making Cleveland 
iron and 39 hematite and basic qualities. One furnace has been 
taken off the latter product and put on to the former. The 
output of Cleveland iron for the month was 147,818 tons, and of 
other kinds 76,949 tons, making a total of 224,767 tons, or 2526 less 


was done in the warrant market on Friday morning at 
49s. 10d. to 49s. 64d. cash, and 50s. to 49s. 10d. one month, the 
afternoon quotations being 49s. 6d. to 49s. 3d. cash, and 49s, 9d. 
to 49s. 6d. one month. On Monday forenoon business took place 
at 49s. 5d. to 49s. 104d. cash, and 49s. 74d. to 50s. 1d. one month, 
the transactions in the afternoon being at 49s. 104d. to 50s. cash, 
and 50s. 4d. to 50s. 24d. one month. On Tuesday forenoon busi- 
ness was done up to 50s. 3d. cash, and in the afternoon the quota- 
tions were 50s. 3d. to 50s. 1d. cash, and 50s. 54d. to 50s, 3d. one 
month. Yesterday business was done from 50s. to 50s. 34d. cash, 
50s. 6d. to 50s. 4d. one month. To-day business done at 50s. 2d. 
to 49s. 11d. cash, or 50s. 4d. to 50s. 2d. one month. Market firm. 

The prices of makers’ iron are a shade easier, in sympathy with 
warrants, as follow :—Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, 61s. 6d.; No. 3, 54s.; Coltness, 65s. and 55s.; Langloan, 63s 
and 55s. 6d.; Summerlee, 62s. and 53s. 6d.; Calder, 62s. and 53s, ; 
Carnbroe, 55s. and 51s. 6d.; Clyde, 54s. 6d. and 51s, 6d.; Monk- 
land, Quarter, and Govan, each 51s. 6d. and 50s.; Shotts, at 
Leith, 63s. and 55s. 6d.; Carron, at Grangemouth, 53s.—specially 
selected, 56s.—and 52s.; Kinneil, at Bo’ness, 51s. and 50s,; Glen- 
garnock, at Ardrossan, 55s. and 51s. 6d.; Eglinton, 52s, 6d. and 
51s.; Dalmellington, 52s. 6d. and 51s. 


The past week’s arrivals of Middlesbrough pigs at Grangemouth 
were 4205 tons, as compared with 6505 in the corresponding week 
of last year. 


There is a continuance of activity in nearly every branch of the 
manufactured iron trade. 

In the course of the week the coal trade appears to have been 
fairly active, and a good trade is still anticipated. At Glasgow 
shipments are somewhat retarded by repairs that are being made 
at the quays of the mineral terminus. On the south side of the 
Frith of Forth the shipping trade in coals is brisk, and a slightly 
better tone has prevailed in Fifeshire. The coalmasters of that 
and the adjoining county of Clackmannan hold out no oan to 
the miners of their wages being increased at present, as profits will 


not admit of it. 
te tonnage of 
ing yards, as 


During the past month 26 vessels, with an ager 
36,980, were launched from the Clyde shipbui 
compared with 21 vessels, of 32,780 tons, in the correspond- 
ing month of 1881. In the eight months there were 166 
vessels and 233,773 tons put into the water, against 153 vessels 
and 214,990 tons in the corresponding period of last year. 
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WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

TuE week started badly, and a general strike 
at Landore Steel Works and another at the 
Coedcae Colliery, one of the most important 
sinkings in the Rhondda Valley, seemed to 
presage the bad times again; fortu- 
nately pros: better, and an amicable 
settlement bm sll brought about in both 
instances. As to Landore steel works, it would 

pear that the hammermen have been paid at 
paper rate of £5 10s. per week, and the metalmen 
£3 10s., the class of steel by the Siemens 
process of these works being of first excellence, 
and requiring extreme care and ability. These 
es the owners sought to reduce, in order to 
enable them to compete more successfully for 
trade; and though for a time this was refused and 
counter propositions submitted, eventually the 
hammermen at the new works returned at a 
compromise ; and thou fk at the new works shere 
is a partial standstil is expected to 
prolonged only a few he Then at Coedcae 
again, where a thousand men are pop om oy the 
men came out, maintaining that they 
paid by the Cymmer rate, and this they eat 
would give them 4d. per week more than they now 
get, and hauliers 3d. per month! It is scarcely 
conceivable that a large number of middle aged 
and old men would resort to a stand-out on such 
try pretences, and possibly they would not have 
done so but for the hauliers, who were the lead- 
a spirits in the strife. On Wednesday the men 
nged to resume work on the understanding 
with | r. W. T. Lewis that they would work on 
until the end of the month, which would give 
time for the arrangement of the dispute. I have 
since heard that the —< of the dispute was 
through some mathema ge collier dis- 
covering that the decimals of the Cymmer rate 
were not en into pra Bl hy What may 
not be expected when the next generation of 
school-board educated boys comes to the front? 

Small coal is advancing in price and as 
scarcer. One firm has discontinued it. 
Doubtless the activity in the patent fuel trade 
has something to do with this. 

The tin- late trade in the Llanelly district is 
rather slack; elsewhere work is tolerably good, 
and market quotations are maintained. 


THE PATENT JOURNAL. 
Condensed from the Journal ae Oe Commiasioners of 


*,* It has come to our notice that some applicants of the 
, for Patent Specisications, 


Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When patents have been “‘communicated” the 
“name and address of the communicating party are 
printed in italics, 

29th August, 1882. 

4112. Barns, W. Morgan-Brown.—{(W. Rosenyield, 
New York, U.S. 

4113, Sewino Knit Goons, &c., J. H. Johnson.—{C. H. 
Willeox, New York, v.8) 

4114. Avromatio Nirrer for Wirt perm, J.C. Spence 
and B. G. Nichol, Newcastle-on- 

4115. Steam Pumps, J. F. Spencer, don. 

Parer, C. O. McAllum, New- 


ne. 
alt. for Wasninc Lawn-Tennis Baus, A. 
8. nshaw, Birmingham, 


4118. Came, &c., 8. T. Thomas, Wol- 
verhampton. 
= Snips, &c., G. F, Harrington, Isle 
4120. SeLy-actinc Tea or Corree Urn, &c., R. W. 
Ra: , Ireland. 
4121, Fastentxos for ScyTHes, A. J. Boult.—(A. Hage- 
Germany.) 
4122. Sarery Strinrvps, J. Boult.—(F. Lehmann, 
Tangerhutte, Germany.) 
4123, Fitters, M. Richards, Stafford. 
4124. Makino Meta.iic Boxes, &c., 8. Rossé, 
Apparatus for Roastinc Correz, W. T. Sugg, 


4126. SPEED-ACCELERATING Mecuanism, W. 
R. Lake.—{L. 8. Fithian, Mount Clair, U.8.) 

4127. Erecrric Conrroiier, &c., for CLocks, &c., T. 
Wright, Malta. 

4128. Macuinery for Repucine Tin Stvrr, J, Toy and 
8. H. Stephens, Cornwall. 

4129. Bakers’ Ovens, H. J. Haddan.—(C. M. Valfort, 
Macon, France.) 

4130, MaNuracturino Boxes from Paper, &c., H. J. 
Haddan.—(&. B. and H. 8. Munson, New York, U.8.) 

41381. Manuracture of of Zinc, &c., C. F. 
Claus, London. 

4132, Apparatus for Letrinc-orr Motion for Weav- 
tno Looms, E. G. Swann.—(M. Parser, Holland. 

4133. PenciL Cases or Hoipers, W. R. Lake.—(A. 7. 
Cross, Providence, Rhode Island, U.S.) 

80th August, 1882. 

4184, Frames for Sprxnine, Joe, &c.,8.J. V. 
Day.—(J. Robertson, Samnugur, Calcutta, 

Motions &c., of Stream Enaing, A. C. Kirk, 


lasgow. 
4136. InpicaTor for Cass, J. Finney, State, 
4137. Macuinery for FLANGING Hours METAL 


Puiates, A. C. Kirk, Glasgow. 

4138. DEoporIsINo, G. Nobes, London. 

4139. Macninery for PRESSING &c., FaBRICs, 
J. Burras and W. Renton, Leeds. 

4140. Macuines for Spinnino and Hemp, J. 8. 
Coey and J. McArthur, 

4141. Reciprocatino Pistons for Pressure 
Exomes, &., H. J. Haddan.—(M. V. Schiltz, 


e, Germany. 
as. “LOCKS, J. Haddan.—(0. Belger and F. 
Preller, Germany.) 
4143. Divine Apparatus, E, Easthope, Wolverhampton. 
4144. of Porasn and Sopa, W. 
4 La, Société Anonyme Lorrain Industrielle, 


ris.) 

ain "Manin and Fioviat Structurgs, J. G. Tongue. 
~(C. J. Keenan, 

4146. Extractino Juice from Sucar Canz, H. H. 
Grierson.—({C. Hughes, Matanzas, Cuba. 

4147. GaLvanic Bartrertss, H. Emm London. 

4148, Apparatus for GENERATING, &c., CAL 
Enercy, P. de Villiers, London. 

4149, Apparatus for Execrric, &c., Lamps, 
A. M. Clark.—(H. G. Fiske, Springfield, U.S.) 


Bist 
4150. G reenock, N.B. 
4151. for &., 8. Keeton, 
4152. Apparatus for Surpty of Ink, &c., to Pins, 
R. Hughes and T. Carwardine, Hampstead. 


4153. Carpet FAsTENER, | Edwards.—(J. A. Wilmot, 
Riverside, New Brunswic 
4154, CHIME Ciocks, H. Robert and H. F. Gouvernon, 


mdon. 
4155. Apparatus for the Evaporation of Liquips, 
n Podewils, Munich. 
4156, for IxtRopucING into the 
Eartu, L, A. Groth.—(K. Zaruba and A. 


3587. Evecrric Lamps, &c., F.jJ. Chessbrough, Liver- 
pool.—6th September, 1879. 

8889. Fisrous A. M. Clark, 
gy September, 1879. 

$548, Steam, &c., Power Hammers, 8S. Massey, Open- 
shaw.—4th September, 1879. 

8565. W. Elmore, London. 


Pilsen, Bohemia. 

4157, TRIcYcLEs, W. J. Lloyd, Staffordshire, 

4158. Apparatus for *MeAsURING, &c., Evecrric Cur- 
RENTS, A. L. Lineff, London. 

4159, TELEPHONIC APPARATUS, J. H. Johnson.—(A. 
D Arsonval, Paris.) 

4160, TELEPHONIC INSTRUMENTS, J. Husbands, London. 


Patents on which the Stamp Duty of 
£100 has been paid. 
3090. MALLEABLE Cast Iron, J. Tenwick, Grantham. 
—8rd September, 1875. 
8109. oF Corp, A. Waithman, Prestwich.—4th 


4161. Fire for Hotpina Papers, &c., P. 

4162. ELEectric mith, London. 

4163, Ficrers, A. M. Clark. New York.) 

4164. Workina Hypravtic Lirts, J. Day, W. R. 
Green, H. C. Walker, and R. Carey, London. 

4165. STEAM and Hor-water Apparatus, W. R. Lake, 
F. Osborne, Saint Paul, Minnesota, U.8.) 


1st September, 1882. 
4166. Factuitatinc the Impreonation of Arr, &c., 
Antiseptic Matters, J. Mayer, London. 

4167, Boat DisENGAGING APPARATUS, 
C. Mace and J. Brewster, Sunderland. 

4168. Carson for use in Arc, &c., Evecrric Lamps, 
H. J. M , Linslade. 

PADDLE-WHEELS, P. M. Crause , Eastbourne. 
4170. Rockine CHarrs, J. Ho well, Salford. 

4171. Sarery Coupiines for Wacons, &c., G. R. Snow- 
den, Bradford. 

4172. Frames of Baas, &c., V. Huppe, Germany. 

4173. ConsTRUCTING Ships or VEssELs, &c., C. D. Abel. 
—(B. Lavarenne, Paris.) 

4174. Merers for WaTeR and other F.iurps, J. Rettie, 


ndon. 

4175. Securinc Heaps of Brooms to Hannes, W. J. 
Sag ndon. 

4176. Printinc Macuines, W. 8. Hope, London. 

4177. Fisu Bours for Rartway Fasteninos, A. M. 
Tippett, Barrow-in-Furness. 

4178. SeconparRy, &., Batrertes, D. G. FitzGerald 
and T. J. Jones, London. 

4179. VextiLators for Carniaces, &c., R. H. 
Brandon.—(Prince J. P. d’ Aragon, Paris.) 

4180. Cannons for IncaNDEscenT ELectric Lamps, J. 
Jameson, Newcastle-upon-Tyne, 

4181. Apparatus for Propucinc Vacuum, J. 
Jameson, Newcastle-upon-Tyne. 

4182. Apparatus for SHIPPING Coat, P. J. Mes- 
sent, Tynemouth. 


2nd September, 1882. 
4183. Ramway Veuicies, W. L. Wise.—(Z. River, 
Dresden, 


4184. Fencinoa, W. Bailey, Wolverhampton. 

4185, Stoppers for BotT.es, &c., N. Thom: London. 

4186. ConsTRUCTING VOLTaAIC . Hartmann, 
London. 

4187. BREECH-LOADING SMALL-ARMS, E. James, Bir- 


mingham. 
4188, ees for Prerartnc Woot, &c., I. Bailey, 
eighley. 
4189. Steam Enoines, A. W. Pattie and G. W. Robert- 
son, 
4190. "APPARATUS to the PowER 
of Compustion from Gas, &c., H. Defty, London. 
Restorer, E. —(J. Braithwaite, 


4102. 02, Mr Meter, &c., R. Hammond 


4193. for Corso, & the Linincs of Hats, 
W. H. Beck.—(L. Chosson, 

4194, Covertnc Contents of Trucks, &c., H. 
8. King.—(H. Davies, Lahore, India. 

4195. Makinc Parer Baos, T. Coates, Carlisle, and N. 
Chandler, Hednesford. 

for Recorpinc Votes, J. Lazenby, 


rnall. 

4197. Sewinc Macuines, J. Warwick, Manchester. 

4198. GaLvanic Batrerigs, E. B. Burr, Walthamstow, 
and W. T. Scott, Stratford. 


4th September, 1882. 
4199. Constructinc Hoprer, &c., Drepcers, W. R. 
Kinipple, London. 
4200. Hanpiss for Bicycies, &., G. 8. Kelsey, Bir- 
mingham. 
4201. Apparatus for CarponisinG Air, &., H. Defty, 
London. 


AX LE-BLocks for CarriaGEs, R. Palmer, Man- 
es 


iter. 

4203. Dryino Waste Matter, &c., J. F. John- 
stone, London. 

4204, Mera Wacons, &c., A. H. Basingstoke. 

4205. Copyinc Presses, &., H Haddan.—(A, 
Schapiro, Germany. 

4206. WarminG before &c., 8. A. 
Darier-Gide, Geneva. 

4207. Maoic-LANTERN Lamps, F, Newton, London. 
4208. AcruaTiING RaILway SIGNALS, &c., R. Evans and 
H. J. Bennett, London. 

4209. Starcn and Foop for Aymats, H. H. Lake.— 
(W. T. Jebd, Buffalo, New York, U.S.) 

4210, WaTER from the Hoxps of 
VessEs, A. M, Clark.—(H. Cordes, Hoboken, U.S.) 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
4094. Manvracture of , from &e., 
W. R. Lake, & 4 
communication from W. T. 

26th August, 1882. 

4095. UMBRELLA, PARASOL, cand | SUNSHADES Movunt- 
tncs, A. C. H Ings, 
London.—A communication from C. Gratauloup 
and J. B. Leymarie, Paris.—26th August, 1882. 

4133, Pencit Cases or W. R. Lake, South- 
ampton-buildings, London.—A ‘communication from 
A. T. Cross, vidence, Rhode Island. — 29th 
August, 1882, 

4141. Reciprocatinc Pistons for FLUID-PRESSURE 
Enoines, H. J. .—A cemmuni- 
cation from M. V. Schiltz, Cologne, Germany.—30th 
August, 1882. 

4155, EVAPORATION of Liquips, &c., Baron Podewils, 
Munich.—3lst August, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 

8549. PERMANENT Way, &c. W. Webb, 
Crewe.—4th September, 1879, 

$682. Maxine Hats, &., J. Turner, Denton.—lith 
September, 1879. 

8810. Looms for “Weavixe, 8. O'Neill, Eccles.—22nd 
September, 1879. 

8476. MicropHonic Apparatus, W. P. Thompson, 
London.—29th August, 1879. 

8480. BREECH-LOADING Fire-arms, &c., W. Soper, 
Reading.—20th A t, 1879. 

8509. ReguLaTinc Mecuanism for Evecrric Lamps, 
R. E. B. Crompton, London.—2nd September, 1879. 

3536. for Morive Power, H. 


Crowle: 

8516. Woven H. Oliver, Dumbar- 
ton, N.B.—2nd September, 1879. 

3506. ELEVATING and TRaNsporTING Grain, &c., W. 
Poulsom, Liverpool.—2nd September, 1879. 

3507. SuppLyine Gas to the Roastine of Corres, H. 
Faulder, Stockport.— September, 

$519. W. R. Lake, London,—2nd 
September, 1879. 

$556. Permanent Way of Raitways, J. W. 
Grover, London.—4th September, 1879, 

$517. Mates Cray Topacco-pipes, W. Abbott and A. 

lasgow.—2nd September, 

3520. upon. ‘ROUGHT tron Pres, &e., 

J. MacKenzie, London.—dnd September, 1879. 


75. 

8105, Currine and FoLpinc &c., W. Conquest, 
London.—4th September, 187: 

$125. Raitway Brake J. Y. Smith, 
London.—6th September, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 22nd September, 1882. 

1685. Ain Escapine from MIListonEs, &c., 
E, Fiechter, Liverpool.—A communication from G. 
Baier.—6th A » 1882. 

1968. ComBINED im Bouter, E. Edwards, 
London.—A communication from H. C Hoffmeister. 
—26th April, 1882. 

1976. OPENING Tins, Cans, &c., T. H. George, Attle- 
borough.—26th April, 1882. 

T. Fletcher, Warrington.—28th 


2029. INGREDIENTS for PREPARING WovEN Fasrics, &c., 
London.—A from N. 


2040. AePARATUS for &., 
ing, s.—Com. from 8. Pi ler.—29th April, 1882. 

2126. Gas Moven Enarngs, 8. Worssam, Chelsea.—5th 
May, 1882. 

2192. Bripces or Loops for INCANDESCENT ELECTRIC 
Lamps, C. J. Allport, London.—10th May, 1882. 

2237. MicropHones, J. H. Johnson, London.—A com- 
munication from A. D’Arsonval. 11th May, 1882. 

2246. DIFFERENTIAL PuLLEY Apparatus, W. R. Lake, 
London.—A com. from F. Roy.—12th May, 1882. 

2811. Lusricators, B. J. B. Mills, London.—A com- 
munication from O. H. Jewell.—14th June, 1882. 

3371. for Winpow-BLIND RoLLERs, &e., H. A. 
Williams, Lincoln.—15th July, 1882. 

$581. FRictionaL Brakes or for Ma- 
CHINERY, H. en Nottingham, and J. 8. Walker, 
W: — 28th Ji 1882, 

Ww. Sutherland, Birmingham.—29th 

y, 1 

3619. Faciirratinc Execrric Licutine, J. Verity, 
London.—31st July, 

8727. Type-wRiTEeRs, A. Boulton and C. Dickie, 
London.—Com. from A. ey —5th August, 1882. 

4095. UMBRELLA, &c., Mountinos, A. C. Henderson. 
London.—A communication from C. Grataloup an 
J. B. Leymarie.— 26th August, 1882. 


Last day for filling opposition, 26th September, 1882. 

2049. AUTOMATIC FIRE-EXTINGUISHERS, J. R. Brown, 
Providence, U.8.—lst May, 1882. 

2051. Macninery for Wasninec Woot, &c., T. J. 

ullings, London, and W. Whiteley, Lock wood.— 

lst May, 1882. 

2056. ConTroLiinc the Distrisution of Szwace, &c., 
J. H. Shipway, Birmingham.—lst May, 1882. 

2059. Paper-cuTtinc Macaine, H. J. Had London. 
—A com. from G. Broussier. 

2060. OpeRATING Foc-HorNs, A. Wharton, Great 
Grimsby.—lst May, 1882. 

2061. BReEcH-LoaDING Frre-arMs, J. Williams, Bir- 
mingham.—2nd May, 1882. 

2069. Connectinc and Surrortinc HEA.ps in Looms 
for Weavine, J. Aspinall, Ravensthorpe.—2nd May, 


1882, 

2070. MecHANICAL SEPARATION of OrnEs, H. J. Haddan, 
London.—Com. from L. de .— 2nd May, 1882. 

2071. Smectinc Furnaces, &c., H. J. Haddan, London. 

com. from L. de Soulages.—2nd May, 1882. 

2077. Rerininc PETROLEUM OIL, &c., w. ll, 
Liverpool.—Com. from E. C. Kattell.—2nd "May, 1882. 

2079. Drawinc and Compine Woot, &c., H. H. Lake, 
London.—A com. from C. Fletcher. —2nd Mag, 1882. 

2090. Looms for Wravina, J. Brownlee, Glasgow.—3rd 
May, 1882. 

2097. Propucine ARTIFICAL MARBLES, &c., R. Guelton, 
Brighton.—4th May, 1882. 

2107. Evectric Sarety for THEATRES, &c., 

. Jensen, London.—A communication from R. J. L 


882. 

ill, Lambeth.—5th May, 1882. 

2135. Forminc or Preparinc Leap, &c., T. Cuttriss, 
Leeds.—A com. from C. Cuttriss.—6th May, 1882. 

2154. Lusricants, &c., H. Montgomerie, Cleadon.—8th 
May, 1882. 

2230. Winpinc Enornes, T. Perkins, Hitchin.—1llth 
May, 1882. 

2234. LiFE-PRESERVING A. M. Clark, London.—A 
communication from M. H. Holmes and J. R. 
Steiner.—11th May, 1882. 

2252. Coverine for Rac TEaRING, &c. 
Macuings, T. R. and T. W. Harding, Leeds.—12th 
May, 1882. 

2268, &c., VeLocirepes, H. T. Davey and 
P. A. Holst, London. 113th May, 1882. 

2287. INCREASING the mae and Lustre of Linen, 

.—A communication 
H. Knab.—16th May, 1882, 

2299. Stanps for Sewinc Macuines, &c., W. R. Lake, 
London.—Com. from A. Fit —16th May, 1882. 

2332. ADJUSTABLE Cuarrs, J. Cowan, Liver- 
pool.—18th May, 1882. 

2521. Hypravuic Lirts, J. M. Day, W. R. Green, and 
H. C. Walker, London.—27th May, 1882. 

2764. SINGLE-RAIL Raitways an Srock, 
A. M. Clark, London.—A communication from C. F. 
M. T. Lartigue.—12th June, 1882. 

2786. INSTRUMENT for MEASURING, &c., Variations of 
Pressure, A. M. Clark, London.—A communication 
from E. Bourdon. —13th June, 1882. 

2981. Puriryine Gas, &., J. Duke, Glastonbury.— 
23rd June, 1882. 
$230. VeLocirepEs, W. T. Shaw, Surbiton, and W. 

Sydenham, London. —Tth July, 1882, 
for Corkine Bortves, &c., A. 8S. Ker- 
Rochdale.—19th July, 1882. 
Vatves, H. A. Cutler, Upton.—19th July, 


Drawine for Macutngs, A. J. 
ult, London.—A communication from C. Jenatzy- 
July, 1882. 
3543. WHEELS for RINDING, &c., J. Robinson, Man- 
a —2€th July, 1882. 
Batrerirs, F, J. Bolton, London.— 
July, 1882. 
3609. CARBONATE of StrontTiA from the 
in the Manvuracturs of Sucar, D. Sidersky 
H. bst, Rositz, Germany. —s July, 1882. 
1004 Ostarnine Starcu, &c., from Grain, W. R. 
London.—A communication from W.'T. Jebb. 
August, 1882. 


Patents Sealed. 
List of Letters Patent which the 
lst September, 1882.) 
982. for Protectine Seats from Damp, 
UST, C. P. Sharpley, London,—1lst March, 1882. 
1000. “Brcuing PATTERNS on &c., E. C. 
Hancock, Worcester.—2nd March, 1882. 
1008. Looms for Weavina, T. Singleton, Darwen.—2nd 
March, 1882. 
1017. InsuLatine Apparatus for TELEGRAPH WIRES, 
&c., J. 8. Le’ larch, 1882. 


1053. and Disencacine Surps’ Boats, 
M. E. T. Btilow, Hamburg.—4th March, 1882. 

1059. Keys or Pecs of Vio.ins, Harps, &., J. Stutta- 
ford, New Barnet.—4th March, 1882. 

1067. BELE-ACTING SIGNALLING APPARATUS, E. 
Callot, St. Denis.—6th March, 1882. 

1095, FiLrer Presses, W. G. Strype, Wicklow.—7th 
March, 1882. 

1107. Preparine the Frere of the STaLx of the Corron 
Puant for the Manuracture of Paper, F. Wheaton, 
Brooklyn, U.8.—7th March, 1882. 

1141. Carpinc MACHINERY, J. Dobson, Galashiels, 
N.B.—9th March, 1882. 

1149. Vatves, &c., A. W. Harrison, Abergavenny.— 
9th March, 1882. 

1155. Percotatinc Corre E. Jones, Birming- 
ham.—1l0th March, 1882. 

Currents, W. R. Lake, London.—l0th March, 1882. 

1163. Execrric LicuTinc Apparatus, W. R. Lake, 
London.—1l0th March, 1882. 

1164. Prorectine the of J. Walters, 
Kingston, Devon.—10th March, 188 

1167. Poriryine Gas, G. C. Beckton.—10th 
March, 1882. 

1172. Incanpescent Exectric Lamps, J. Wauthier, 
Clerkenwell.—10th March, 1882. 

1188. for Drymc, CLEANING, and DrEssinG 
Grain, &c., J. Walworth, Bradford.—1lth March, 


1192, Apparatus for Fotpixe, Tuckine, &., W. BR. 
Lake, London.—11th March, 1882. 

1194. Apparatus for RUFFLING, PLAITING, &c., W. R. 
Lake, London.—11th March, 1 

1195. Exrecrric Circuits, &c., W. P. Thompson, Lon- 
don.—llth March, 1882. 

1198. Fountain Pens, W. E. Kay, Farnworth.—1llth 
March, 1882. 

1200. Mixctxo Macuings, F. D. Veux, London.—l3th 

‘arch, 

1202. Steam Borters, H. J. Haddan, Kensington.— 
13th March, 1882. 

1212, Manuracrurixe Gas, &., A. W. L. Reddie, 
London.—13th March, 1882. 

1214. APPARATUS CosstorEp with Furnaces for Con- 
sumMine Smoke, &c., H. H. Lake, London. —13th 
Ma C. Wigg, Liverpool. 

1220. MANUFACTURING RINE, C. , Liv 
—14th March, 1882. 

1222. TRANSMITTING and RECEIVING TELEGRAPHIC 
Messaces or Sicnats, H. H. Lake, London.—1l4th 
March, 1882. 

1268. Frre-bars, M. H. Watts and E. Swindells, 
Macclesfield.—16th March, 1882. 

1282. BREECH-LOADING FIRE-ARMS, L. Gye, London.— 
16th March, 1882. 

1310. CIRCULAR Bopsin-Net Macuines, W. H. Beck, 
London.—17th March, 1882. 

1342. Manvuracturine Grass, C. A. W. Schon, Ham- 
burg.—20th March, 1882. 

Borers, J. Imray, London.—23rd 

larch, 

1420. Ick for Domestic Usz, R. P. Pictet, Geneva.— 
24th March, 1882. 

1579. Locxs and Latcues, D. Summerfield, Aston, 
near Birmingham.—3lst March, 1882. 

1664. Disrrisutine and Cueckine Tickets, &c., J. 
Lawson and J. Sirech, Bordeaux.—6th April, 1882. 

1696. FisHinc Bart, &c., M. Carswell, Glasgow.—8th 


pril, 
1931. Hogs, AvzEs, and Martocks, R. P. Yates, Bir- 
April, 1882. 
Macuines, Cc. M. Sombart, 
> leburg.—15th May, 1882. 
2394. PIANOFORTEs, 8S. ng London, and J. Carter, 
Southampton. —22nd May, 1882. 
2499. or Bormsc Mertais, A. Higginson, 
Liverpool.—26th May, 1882. 
2533. and ARRANGEMENT of Pontoon 
, R. Turnbull, South Shields.—27th May, 
1882. 


2641. TELEPHONIC Communicators, A. W. Rose, Lon- 
don.—5th June, 1882. 
2748. Burninc Pyrites, E. Bramwell, St. Helens.— 


12th June, 1882. 

2966. Lawn Tennis Apparatus, W. Brookes, Man- 
chester.— 22nd June, 1882. 

2972. Hat Forminc UMBRELLA or ParasoL, A. Gros 

and C. Salbreux, France.—22nd June, 1882. 

3064. Propucine Sounp Incors and Castres of STEEL, 
&c., A. Longsdon, London.—29th June, 1882. 

3066. Workrinc Raitway Pornts and Sicnaus, W. 
Stroudley, Brighton.—29th June, = 

J. Haddan, 


$108. SeconpaRy Batrertzs, &c., 
London.—Ist July, 1882. 

$128, ELEcTRIC for AscerTarnine the Spzep of 
Sups, &c., R. M. Lowne, London.—3rd July, 1882. 

(List of Letters Patent which passed the Great Seal on 

the 29th August, 1882.) 

1093. Markinc Out Lawn Tennis Courts, &c., R. W. 
Ralph and W. Underhill, Newport.—7th — — 

1096. Acruatine Capstans, W. L. Williams, London. 
—ith March, 1882. 

1098. WorkinG VeLocipEpes, J. M. Taylor, Seer Green, 
and G. Wethered, Maidenhead.—7th March, 1882. 

1104. Lastixe Boots and Suoss, W. R. Lake, London, 


Helliwell, Brighouse. —7th March, 1882. 

1113. Compination STENCH TRaPs, Pearson, King- 
ston-on-Hull.—8th 1882. 

1114. Lamps for Bicycies, &c., W. Skaife, London.— 
8th March, 1882. 

1120. PREVENTING AccIDENTS to Hoists, T. L. Hall, 
Manchester.—8th March, 

1123. ManuracturinG Paper, &c., J. H. Annandale, 
Midlothian.—8th March, 1882. 

1125. Sospenpinc Beps and Seats, F. Lebacq, 
Brussels.—8th March, 1882. 

Botte Stoppers, A. Clark, London.—8th March, 


Susstrrure for Gurra-PERCHA for INSULATING, 
M. Zingler, London.—9th March, 1882. 

1165. CLEANSING the INSIDE SURFACE of FLEXIBLE 
Tubes, &c., T. Marshall, Greenwich..—10th 
March, 1882. 

1171. the Burnina of Carson, &., A. 
G London.—10th March, 1882. 

1174. &c., ELECTRICITY, J. 8. Williams, 
London.—10th March, 1882. 

1181. HEDGE-CLIPPING, &e., J. Ridall, Crosspool.—11th 

are. 

1182, Borruinc AERATED Waters, J. T. Hayes, 
Walthamstow.—llth March, 1882. 

1184. Treatinc Rice, G. P. Witt, London.—llth 


March, 1882. 
&c., A. Perry, Roscrea.—l4th March, 


1281. Compressinc E. W. Hardin 
Wearmouth, and W. Watkins, Hendon, 
—16th March, 1882. 

1291. FRUIT-FLAVOURED ALCOHOLIC BEVERAGES, H. A. 
Bonneville, London.- 17th March, 1882. 

1301. MeTaLuic Boxgs, G. F. Griffin, London.—17th 
March, 1882. 

1303, TELEGRAPHIC and TELEPHONIC Systems, P, M, 
Justice, London.—17th March, 1882. 

1369. Merat Drums for O1L, H. D. Wall.—2lst 


March, 1882. 

1417. Drepainc, &., W. Smith, Aberdeen.—24th 
March, 1882. 

1427. VARIABLE EXPANSION Gear, T. English, — 
—24th March, 1882. 

1586. Buzacitiwa JurE, &c., T. G. Young, Kelly, N 
lst April, 1882. 

1592. a J. Vavasseur, London.—Ist April, 
188 


ani Harper, mdon.—18 
2063. Finz-anms, H. Lake, London.—2nd May, 1882. 
2227, PreumMaTic Brake APPARATUS, F. W. Eaines, 
May, 1882. 


f 
—— 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER : 
| | | 
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or Barrets, 8. Wright, Liverpool.—l2th 

lay, 1 

2366. Preventinc Exp.osions, T. Sheehan, London. 
—19th May, 1882. 

2375. Ain Pumps, C. H. Gimingham, Newcastle-upon- 


Tyne.—19th May, 
P. Thompson, London.—23rd 


2423. Motors, &c., 
2618 Brean Macurnss, R. E. B. Crompton, 
YNAMO-ELECTRIC MACH 

London.—8rd June, 1882. 

2700. MaLLEasBce Iron, P. J. Ogle, Swansea Valley.— 
8th June, 1882. 

2984. MARINE Enornss, G. Rodger, Barrow-in-Furness. 
—23rd June, 1882. 

3062. DerachaBie Gas Lamps, W. R. Wynne, London. 
—29th June, 1882. 

3183. Pasranine Corron for A. M. Clark, 
London.—5th July, 1882. 

3187. Recu.atine theSupr.y of to Fornacgs, &c., 
R. H. Brandon, Paris.—6th July, 1 

é&c,, Wueat, S. Pitt, Sutton.—llth 

3315. Coatine Wire with Merat, W. R. Lake, London. 
—12th July, 1882. 

3319. Treatinc Hives or W. R. Lake, London. 
—12th July, 1882. 

3443. MepicaL Batrerigs, W. R. Warren, London.— 
20th July, 1882. 


List of during the 
week September 2nd, 1882. 


; 2526, 6d.; 2561, 10d.; 2563, 
2596, 2623, 64.; ‘2632, 6d.; 2646, 6d. 


cations will be fo 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves 
Office of Her Majesty's Commissioners of Patents. 
som. 3 TRANSMISSION OF MoTIVE W. G. 
lockford, London.—20th December, 881.—(Provi- 
Se protection not allowed.) 2d. 

This consists in the use of an endless cord, rope, 
hound placed en She and 
roun eys on t 

the shaft to driven. 
5688. Ixprovements 1x CyMAPHENS OR APPARATUS 
For TraNsmittinc Sounp By Execrricity, C. F. 
Varley, , Bexley Heath, and F. H. Varley, Mildmay- 
grove, 27th Di ber, 1881. 10d. 
The fi figure shows 01 one method of carrying out this 
invention. The style E carbon 
rod. On the end of E t 


t the contact pieces 
iron armature 


adjustable magnet are 
counteract spring B. Now, if the “4 is powerful 
enough, it will overcome B and circuit 
between Cand Cl, If the space between F and the poles 


the tic force is weakened, 
B forces the carbon rod into contact with ¢ 
hus, by regulating the resistance of N 
icant B. any degree of contact pressure can be 
produced, and the: most sensitive condition for trans- 
mitting sound by means of electric waves obtained. 
Many other methods of carrying out this invention are 
also described and illustrated. 
5722. Preventinc on LesseNinc THE EF¥Ects oF 
Expvosions Coat Migs, J. 8. McDougall, Man- 
chester and London.—30th 


chloride of magnesia or other suitable deliquescent 
salts, which possess the property of absorbing moisture 
from the atmosphere of extinguishing flame 
other combustion. The salts are used “ei diher doy 
ved in water, and are scattered over _ ‘on = 
upon the exposed surfaces of the 
17. Iscreasisc THE Heatinc or > AND 
THE Propuction oF SMOKE IN FouR- 
waces, G. D. Peters, London.—2nd January, 1882. 


This consists in the use of an injector to admit into 
the furnace above the fuel jets of steam with or with- 
out atmospheric air, so as to insure more perfect 
combustion of the fuel. 

198. Improvements ELEctRIc SiGNALS AND 
Execrric Lockinc APPARATUS FoR LEVERS WoRK- 
SEMAPHORES AND Points on Raitways, &c., 
J. Radcliffe, Retford, Notts.—13th January, 1882. 


6d. 
The object of the invention is to prevent the signal- 


re of an electro-magnet is 


a manner that a current is = pet 
the at “line clear.” ¥ 
current passes, the electro-magnet a its 
armature, draws the bar free from the pro’ 
tongue of the lever clip lock, and the aguas is 
able to move the lever. In addition to the above the 
inventor claims a block-signalling apparatus 
206 tHe Depra or Liquips, 7. Bassnett, 
-—19th January, 1882. 6d. 
The object is, First, to vide an instrument in 
pon equal increments 0 ure shall be repre- 
ted by ual divisions on a scale used for ascertain- 
oy the depth of immersion, and in which a long 
of measurement shall be obtained in a comparativ 
short instrument ; and Secondly, to provide durable, 
cheap, ae efficient sounding apparatus. According to 
the part the ent consists of a brass tube 
aivided icogitudinally and obliquely into the receiving 
easuring compartments, one end of the tube 
oie closed and small open left between the 
compartments. At the hg = the tube the large 


left"into the receiving compartment. A gauge glass 
communicates at J end with the measuring com- 
According the Second part of this 
vention the soundin; tus consists of two 
tubes connected by a * le joint, one end of the 
tube being left open and the other end closed. 
271. Poriryinc Grain, &c., H. J. Haddan, London.— 
19th January, 1882.—({A communication from P. 
This relates to in and 
tes appara’ or pu grain an 
other cereals from = sng sand, dust, straw, and other 
impurities, by means of air currents drawn in by a 
revolving ventilator. 


297. Improvements GaLvanic Barrerigs, &c., J. 
and A. J. Higgin, Manchester.—20th January, 
1882. 6d. 

This invention i e substitution of tin for 
the zinc elements in batteries, and a simple means 
whereby the tin is recovered in a form suitable for 
certain ures. Inside a stoneware 
jar a_ hollow cylinder of tin is placed. Inside this 
cylinder is placed a porous cell. In the outer cell 
dilute sulpburie acid is placed, and in the porous cell a 

surrounded by pyrolusite or native peroxide 
of manganese broken When in action the 
sulphuric acid d lphates of tin and 
manganese, which me ag solution. The tin is 
subsequently separated by adding to the saturated 
solution sufficient peroxide of manganese in fine 
powder to cause the protosulphate of tin +. per- 
sulphate. The liquid is then diluted y with 
water, when a precipitation of stannic acid oxide 
takes . This is subsequently washed, thrown on 
a filter, | drained to a paste, | and is then ready for 
further t for chemical purposes. 
305. Iuprovements 1x Evecrric Lamps, J. N. Aron- 

son, London.—21st January, 1882. 

This’ "relates to the construction of the globes of 
incandescent lamps with reflectors formed of the same 
material as the globe itself, the reflective surface 
being produced by silvering, enamelling, or other 


‘ELecrric 
Lamps, &c., EB. de Pass, London.--23rd January, 
1882.—{A communication from B. Abdank, com- 
Abakanowicz, Paris.) 6d. 
The principle of the invention is the introduction of 
a resistance ce, as the inventor calls it, into _ 
cireuit of the lamp, w which the 
thearc. The figure illustrates, in section, one form of 
this balance. A and B are two movable solenoids, one 
in the main circuit, the other in a shunt. Through 
these ean a core C D, having non-magnetic — 
— d DF, which slide ly in bearings G 
current passes from terminal I of ths 
lh ne M by Q, coil A, and Q! to the lower carbon of 
lamp. The derived current is taken from Q! through 
terminal N; it then traverses resistances R—only a 
portion of which are shown—in the box, enters a 


Jud 


< 
ne 
| 4 

is 

i 

A 

rT 


lo 


movable indicator Z—travelling over a graduated 
scale—and passes through rod 001, traverses Ah, 
enters shunt solenoid B, and out through wire & into 
t, rod ii held by a weak spring, and terminal 8. By 
this means a resistance interposed in the circuit can 
be measured. Sup that on the introduction of 
such resi d B; if then, 
by means of Z, additional resistances P R be inserted 
in the circuit of B, the attraction of A will become 
greater than B, and CD be attracted that way, so that 
uced, 


measured. 
346. Iwrrovements Execrric Lamps, &c., R. £. 
B. Crompton, London.—24th January, 1882. 8d. 
This selekes to improvements in in are lamps. The 
action of the lamp will be d by 
to the — and the following explanation. Neen no 
current is the 


. When 
h the helix of the 


enters the lamp it passes thro 
main et G, lifts the frame B B, and with it the 
rod AA 


igh its ey stroke, thus parting the 
carbons and establishing the arc. "When thus lifted 
the frame B B brings the soft iron end E! o 
E within the attractive influence of the fin 


feed magnets C C. So lo as the difference of 


tial at the two sides of arc remains normal, 
current CC is sufficient to ave it 
attractive —— ce the o} regulating 
ich the brake E on brake wheel 
which the is 
ets overcome the the brake off the 
brake-wheel, and allow rack rod A A to descend 
until the difference of potential normal. 
improvement consists in the of a long fine 


high resistance, in connection with, say, the 
ve the object 
fen teria a leakage wire for the static charge 


| 


which is the lamp, Another improve- 
ment ist: for cutting the ps 
out of 


352. Corrine Cueese, W. Chisholm, Hawick, N B.— 
24th January, 1882. 6d. 

This consists essentially in fitting a wire in connec- 
tion with revolving wheels fixed on a frame, and cut- 
bar the cheese by winding up the wire on the 
whee! 


358. Improvements 1x Sounpinc Apparatus, C. A. 
McEvoy, Adelphi, —— —24th January, 1882.— 
(Not eded with.) 2d. 

This relates to a means for completing the circuit 
through a sounding apparatus on board a ship or boat, 
when a or sinker attached a n, line, 
through which runs an insula shall ha 
made contact with the —_ 


359. IMPROVEMENTS IN CoNNECTED WITH ELEc- 
TRIC J. N. Aronson, London.—24th Janu- 


ary, 1882. 
This relates to -, lamps, and has for its 
object the combining of several car' ns, either in one 


globe or several clusters of carbons in glass tubes in 
one large globe, so that on the failure of one, another 
can be substituted for it, and put in circuit either 
automatically or by hand. One arrangement, when 
several carbons are used, is to enclose each terminal 
or connecting wire in a glass tube fused around it, 
and then to arrange the tubes in a Sn th and fuse 
them into a mass, which may be fixed in the globe by 
fusion, or like a stopper. The ends of the wires are 
formed into contact pieces. The socket is provided 
with contact pieces in connection with the ry and 
; these may be either — or 
the inventor ese wi 
terminals of one the ata time, either 
hand or by an t in connection 
with an electro-magnet ‘and armature, so that on the 
failure of a carbon a fresh one may take its place. 
363. Convertixc Reciprocating to Rotary 
Motion, A. M. Clari —24th January 
communication from F. Elbing, Bohemia. 


The object is to overcome the dead centres of the 
us' crank mechanism without loss of motion and 
power, and consists in the use of a shifting crank —_ 
guided to move in a path excentric to the crank 


$882. Wiruerinc anp Dryino Tega, J. H. Johnson, 


London. —25th communication 
from J. C. All lengal. 
The object is to “effect the d of tea, and at the 


same time and by same fires to steam for work- 
= _the machinery for the other , such as 
g, and it further relates to improvements on 
ahem No. 4254, a.p. 1877. The furnace of a steam 
jler is utilised to heat air to be supplied to the 
drying cylinder, in which a drum of trays containing 
the tea is caused to revolve. 

386. ImpRovEMENTs IN THE CONSTRUCTION OF ber 
FOR CABLES, —, W. T. Henley, Pi —26th 
January, 1882. 6d. 

This relates to the construction of a core with 
multiple conductors, which may be used fora awe 
of circuits or a few, a switch connecting all the 
conductors in one or in separate circuits, from two 
upwards, according to the direction in which it is 
turn The conductors of the core are first insulated 
separately and then all inclosed in another coat of 
insulation, being next served with yarn and protected 
with wires in the usual way. The improvement con- 
sists in surrounding the core with strong manilla or 
Russian hemp laid up into closely spun yarns, which 
are laid round the core in > 8 and then served 
with galvanised steel wires of small size; the cable is 
= covered with tape or yarn and compound as 


389. Macazine ror Fire-arms, W. R. Lake, London. 
—26th January, 1882.—(A communication from W. 
Trabue, Louisville, U.S.) 6d. 

This consists, First, in an inclined guide formed on 
the trigger guard for elevating the rear end of the 
cartridge as it leaves the m: e, in connection with 
a stop notch on the inside of the receiver or frame of 
the gun at the top, against which notch the cartri 
strikes, and also in a connection with a finger on the 
bottom and front of the bolt, which finger passes under 
and elevates the bullet end of the cartridge into 
alignment with the bore of the gun when the bolt is 
forced forward ; Secondly, in a hammer provided with 
an extension blade to prevent the turning of the eame 
and the premature discharge of the cartridge, on the 
bottom of which blade, near its pg end, a a 
is formed, which in connection with a simi 
formed on the sear prevents the accidental withdrawal 
of the breech from the receiver or frame ; Third] Dor} 

a swinging extractor hook pivotted to the bolt head 

diametrically opposite to its bite on the rim of the 

cartridge, and provided with a pro — that strikes 
tt the receiver when the bolt is withdrawn, in 
connection with a cam cut on the bolt head; and 

Fourthly, in a thumb screw acting against the bolt 

for locking the breech. 

391. Fountain Pens, W. P. Thompson, 
Liverpool— gy 1882.—(A communication 


EB. Coffin, jun., and A. &. 
French, New York.) 8d. 

This relates to the general construction of such 
pens, the specification having twenty-five claims. 

Janua 882. ot 

This consists, Tint, in constructing the blade of 
the knife of two qualities or tempers of steel ; 
Secondly, in forming a knife with a SNallow handle 
in one piece of nietal. Several other improvements 
are described. 

397. C. Emmet, Leeds.—26th January, 
1 

The improvements may be applied either to hori- 
sontal or vertical engines; the drawing is a plan 
showing th tion to horizontal engin 


excentric on the crank shaft, and 


capable of being mnected and worked by hand to 
start the engine. The quantity of gas pumped can be 
varied by causin ~~ pump plunger to approach 
nearer to or further from the end of the pump, A 
receiver W for the oes has an overflow valve w! 

allows excess of back into the be pam, and 
this receiver with a chamber formed in 


the rear of the cylinder, and from which the gas 
397 < 


passes into the cylinder through a perforated plate so 
as to divide it into jets which wingle with the 4 
in cylinder. A rotary hollow plug-shaped ligh' 
valve B is applied to the air valve-box, and is See 
by suitable gearing from crank ehaft, and as it 
revolves receives a supply of gas which is ignited by 
a fixed atmospheric burner. 


Coven, C. Scheibler, Berlin. —26th January, 1882, 


This relates to improvements on the Kees claim of 
patent No. 331, a.p. 1881, in the 
of saccharate of strontium for the ' separation of beet 
juice or other saccharine juices. The separation of the 
*non-su, * portions contained in the beet or other 
saccharine juices is effected by the application of 
caustic strontium instead of lime. 
399. OnNaMENTING ViTREOUS OR Semi-viTREOUs SuR- 
races, W. Slater, Stoke and B. C, Hancock, Wor- 
The object 1882. 4d. ‘ 
object is to uce an appearance o! | 
or “‘matting” on such surfaces without the use o! 
acid, and it 4onsists in the use of fine siliceous, cal- 
careous, or other like non-vitrifiablematters to such 
surfaces, so that when subsequently fired the pattern 
or material will act u y ae the glaze and uce an 
incised, ‘‘ matted,” or deadened effect. 


4065. Cc. J. Ball, London.—26th January, 


This relates to improvements on patent No. 
A.D. 1878, consisting in the use of a peculiarly- thee 
ee. The pumps, which are of the centrifugal kind, 
placed above the level of the water, and the 
aosentiy of a foot valve, or even of filling the pumps 
before starting, is avoided by lowering the suc- 
tion pipe inte the water, and placing an obturator 
on the end of the delivery pipe. The pump is then 
in aumesamien th an ejector, whereb: 
vacuum is uced, and the water rises by the custlon 
pipe into the pump, so that on starting the saa 
the pump also starts. But to avoid having 
this operation each time the 5 st cai 
previous to restarting, the pump is used to d 
downward, and the piping then toons ht through a 
half circle to the required direction for delve 
care being taken that the fall and rise of the p 
somewhat more than the height of the phn hg , a 
water level. Other improvements are described. 


410. Separatino on TaR FROM Btast Fur- 
NACE Gases, G. | Glasgow.—27th January, 
1882.—( Not proceeded with.) 2d. 

6 gases are caused to pass through a chamber con- 
taining a number of diaphragms, discs, or screens kept 
constantly wetted with water. ese discs are per- 
forated and placed across the chamber, so that the 
gases must pass through such perforations. 


418. Latues, J. Dewrance, Surrey.—27th January, 
1882. 1s. 
In lathes which are uired to repeat time age 


time the same work, and in which several tools of 
different form are used, a square block H is used with 


the tools clam to its si es, and having a circular 
foot to fit a hole in the slide G, while a hole is formed 


in such foot to receive the stem of the traversing nut 
_— the hand screw E of the upper guide. The 

lock can be turned round upon the upper slide so as 
to bring any tool into working posi ol when it is 


bar K is employed, and can slide Lonel iy an 
also turn in bearin A sleeve L can or. to 
this bar, and a hand lever M free turn 


end of bar K is a finger which against the 

pattern screw, revol by gearing the lathe 

spindle. 

424. Preventine Waste or WATER LavATORIES 
AND Bats, M. Ingram, M 
1882.—(Not proceeded wii 2d. 

The object is to se with overflow gt on and 
avoid waste and injury caused by taps being 

and it consists in the use of a thaze-way tap connected 

to the water supply pipe, and also to a pipe leading to 

a receiver containing as much water as is needed to 

fill the bowl or ba When the tap is turned off 


the water passes from the supply pipe and fills the 
receiver. 


projecting tongue, attached to a - pump Q is attached to cylinder and serves as a pas 
el tached to the arma- pump, worked b: 
tu connected with the 
bar as shown in the figure. The electro-magnet 
is connected with the block signalling instru- 
ment_at_the station in advance. and in such | 
| | 
= 
— 
| = | a4 
| 
= | | | | 
| {10 ! 
| 
DOSZ, 2d.; 0122, 20.; 17, Sd.; 198, 6d.; 264, 6d.; A 
271, 6d.; 300, 8d.; 839, 6d.; $52, 6d.; 361, 6d.; 363, 4d.; 
382, 6d.; 393, 4d.; 397, 10d.; 418, 1s.; 424, 2d.; 425, 6d; W 
428, 2d; 429, 6d.; 431, 8d.; 432, Sd.; 483° 6d.: 436, 1s.: 
437, 4d.; 442, Sd.; 443, 6d.; 446, 6d.; 454, 4d.; 456, 6d.; | ---—4 
457, 2d.; 458, Sd.; 459, 6d.; 461, 2d ; 462, 6d.; 464, 2d.; ’ 
467, 2d.; 468, 2d.; 469, 6d.; 472, 6d.; 474, 2d.; 475, 2d.; ee eee 
. 477, 6d.; 480, 2d.; 481, 2d.; 482, 6d.; 483, 6d.; 484, 6d.; 
486, 4d.; 488, 6d.; 490, 6d.; 491, 10d.; 494, 2d.; 495, 6d.; 
496, 6d.; 498, 6d ; 499, 6d.; 502, 6d.; 503, 6d.; 508, 6d.; 
509, 6d.; 510, 6d.; 511, 4d.; 512, 6d.; 515, 4d.; 516, 6d.; 
521, 63.; 54%, 551, 2d.; 552, 6d.; 563, 6d.; 584, 4d.; 
6d.; 
Speci warded by it from 
the Patent-otice on receipt of the amount and 
_—-. Sums exceeding 1s. must be remitted by 
‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane, 
London. 
means. 
press. the carbon rod 
© Cl To the carbon ro 
a z 
— 
8 ¥ 
Sc 
a 
7 
| 
| 
hud 
sional protection not allowed.) 2d. | 
This consists inthe use of chloride of calcium or BSS Bs 
> 
| 
| 
= 
Sd. 
| = 
Moreover, A and B are movable on a slide, and their | in 
ition with regard to CD changes their attractive | i 
upon this core. This motion, indi- | | 
cated on the graduated scale of the slide, in com- —y \ 
bination with a short travel of CD, also allows the Eb 
resistance introduced into the main circuit to be - 
[} 
| he main irame 1t8 1OWest Position, the Tack Tow 
| being free to descend through it until sto) by its 
carbon resting on the lower carbon] 
| thereon. The tool is secured in the socket X. e 
| 
©) 
man from lowering his signal until he has received 
“line clear.” The signal lever is locked by means of 
a vertical bar suspended from its upper end over a 
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425. Dampino Paper ror Printino, &c., A, Stierlin, 
Manchester.—27th January, 1882. 6d. 

A drum with perforated metal scoops is eaused to 
revolve in a water chamber, and the water lifted by 
the scoops is thrown by centrifugal force through the 
perforations in a divided state, and falls on to a sieve, 
and passing through which, falls in the form of spray 
on the web of paper caused to travel under such je re 
428. ArtiviciaL Hanps ror CLEANING AND Exuipit- 

ino Gioves, A. W. Child, Friern Barnet.— 27th 
January, 1882.—(Not proceeded with.) 2d. 

This consists in connecting the thumbs of artificial 
hands to the rest of the hands by means of a flexible 
joint, so as to facilitate the putting on and removal of 
yloves. 

429. Feepino Woot to Carpinc Macuinery, W. 
Cliffe and B. Ainley, Golcar, and J, Shaw, Hudders- 
field.—27th January, 1882. 6d. 

This relates to feeding machinery, in which the 
material is transferred from a hopper to a scale 
previous to _— deposited on the feeding apron. A 
is the hopper and B the driving shaft, a spur wheel on 
which drives shaft G extending through the hopper, 
and by means of a spur wheel H and a face plate I 


and rod J imparts a rocking motion to shaft L, on 
which is mounted a double lever M connected by rods 
N and 0 to cross bars carrying a series of spiked 
reciprocating bars R and 8, which lift the material 
oukete out of the hopper and allow it to fall into 
the scale pan T, If too much material is lifted the 
vibrating comb V beats back the superfluous material, 


431. Automatic Larurs ror Cuttinc Screw THREADS, 
&c., F. Wirth, Frankfort-on-the-Main.—27th Janu- 
ary, 1882.—(A communication from Heyne Bros., 
Offenbach-on-the-Main.) 8d. 

Two shafts supported on a bed-plate each carry a 
worm wheel at one end, and on one shaft four cams 
are mounted and on the other five. Between the 
two shafts, and somewhat higher, is a third hollow 
shaft, on which three cone pulleys are mounted 
in different positions, two being near one end and 
between them is a square sleeve. On the other end 
of this shaft is the chuck. The rod to be cut is placed 
pn the hollow shaft and supported at the 
ends, 

432. Trimminc on Dressinc THE Epces or WoopEN 
Packine Cases, &., F. Myers, New York.—28th 
January, 1882. 8d. 

This consists, First, in improvements on patent 
No, 3548, a.p. 1880, and has for its object to trim the 
top edges of the sides of packing cases even with the 
top edges of the ends of same simultaneously with 
the trimming of the bottom of the edges of the cases. 
The Second part relates to a machine for trimming 
the ends of pieces of wood prior to nailing them 
together to form packing cases. 

433. Manuracture or CYANOGEN COMPOUNDS AND 
Ammonia, L, Mond, Northwich.—28th January, 
1882. 6d, 

This relates to improvements on patent No. 1027, 
A.D, 1860, and consists, First, in the manufacture of 
cyanogen compounds of barium or of ammonia there- 
from by a preliminary heating of a mixture of barium 
carbonate or oxide and carbon in a reducing flame, 
until they form a pasty mass, and breaking the mass 
up into lumps when cool for the formation of cyanogen 
compounds by contact with nitrogen at an elevated 
temperature; Secondly, in the manufacture of 
cyanogen compounds by means of barium salts or 
oxide and carbon, treating the barium salt and carbon 
at the temperature required to form the cyanogen 
Feng emp with the nitrogenous gases already heated 
by their passage through hot cyanogen compounds 
from a previous operation, so as to cool them. 

437. Errectinc Firerroor SEPARATION OF THE STAGE 
AND PROSCENIUM IN THEATRES, J. /mray, 

—28th January, 1882.—(A communication from K. 
Vienna.)—( Not proceeded with.) 4d. 

This relates to a fireproof curtain made up of strips 
of curved or trough-shaped iron or steel, and actuated 
J hydraulic apparatus to raise and lower it in a suit- 
able fireproof framing. 

441. Improvements 1n Execrric Raitways, C. F. 
Varley, Bexley Heath, Kent, and W. Judd, Penang, 
Straits Settlements.—28th January, 1882. 4d. 

This invention consists of a metal conductor laid in 
a groove cut in a sleeper, which is rendered non-con- 
ducting by being desiccated by superheated steam 
or hot air, and subsequently impregnated with 
insulating material, such as paraffin, &c. The 
sleepers are covered with guard plates fastened 
on them, which do not entirely close the upper 
surface of the sleeper, but are so arranged as to 
leave a space sufficient to allow a roller or rollers 
connected with the car to make contact with the con- 
ductor, so as to convey the electricity from the con- 
ductor to the electric motor in the car. The electricity 
is supplied to the conductor by dynamos at suitable 
places. Methods for insuring good insulation of the 
conductor are also described. 

442. Naiwinc Macuines FOR MANUFACTURE OF 
Woopen Packing Cases or Boxes, F. Myers, 
New York.—28th January, 1882. 5 

This relates to improvements on patents No. 3555, 
A.D. 1880, and No, 795, a.p. 1881, and it consists in 
attaching to the front of the table a bracket on which 
slides an adjustable T-shaped arm with a vertical slot 
to fix it, so that its upper edge is level with the upper 
edge of the end of box, when the side pieces can be 
readily placed in position. Another improvement 
consists in devices to facilitate the nailing of strips or 
cleats of wood on the pieces to form the box, so as to 

t them together, the object being to drive two 
rows of nails therein, one row being out of line with 
the other. Several other improvements are described. 

443. Oreninc CLosING CARRIAGE Doors, G. V. 
Fosbery, near B istol.—28th January, 1882. 6d. 

This relates to means to enable drivers of Hansom 
cabs to open and close the doors from their seats, and 
it consists in cords or rods attached to the opposite 
ends of a lever mounted on a shaft, which carries a 
second lever, the ends of which are connected to racks 
gearing with pinions mounted on the hinge pin of 
each door of the carriage, 


446. Secriona Docks ror Inspectinc AND REpaiR- 
NG SUBMARINE Portions oF Suips, &c., C. J. Fox, 
Birkenhead,—28th January, 1882.—(Partly a com- 
munication from R. P. C. Sanderson, New York.) 


This consists of a vessel open at one or both ends 
and provided with hin; arms extending from the 
vessel to the side of the ships, so as to form a joint 
between them, canvas being then spread outside the 
arms to complete the joint. 

454. Brusnes, G. and B. Ashworth, Man- 
chester.—80th January, 1882. 4d. 

This consists in backing the wires of metallic hair 
brushes with sheet metal or other suitable electrical 
conductor, and providing attachment for a wire, cord, 
or conductor, so that the wires of the brush may form 
part of an electric or galvanic circuit. 

456. Crusninoc, Grinpinc, Putverisino, and Re- 
pucina Minerats, &c., R. E. Shill, Bast Dulwich. 
—-80th January, 1882. 6d. 

The main driving shaft B is connected with the 
endless screw conveyor G, and carries the main re- 
volving disc D driven by pulley E, while the second 
dise F is driven independently at a slower speed, so 
that the material delivered to the space between the 


two discs is kept constantly in motion. C are the | 
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crushing rollers mounted on one end of levers H 
fulcrumed in the disc D, and connected to a 8} at 
the other end, the tension of which is adjustable, and 
= forces the rollers G against the inner surface of 
457. Iron Kitchen Urensi1s, H. Harting, Berlin.— 
80th January, 1882.—(Not proceeded with.) 2d, 
This consists in casting the vessels from good iron 
free from 4 or phosphor in moulds, decar- 
bonising them afterwards so as to convert them into 
wrought iron, and producing a non-poisonous enamel 
or coating by pickling the surface in a mixture of 
sulphuric Be | nitric acid, which produces a solid coat- 
ing of oxide of iron. 
458. Coat-cerrinc Macuivery, M. and C Burnett, 
Spennymoor, Durham.—30th 1882, 8d. 
The drawing shows the machine as driven by hand 
power, but it may also be driven by a suitable motor. 
nut C, one half of which is attached to wheel Fearing 
with intermediate wheel E driven by pinion a 
are 


is actuated by handle G. The wh E and 
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mounted on radial arm H free to move on a circular 

projection cast with the lower or fixed half of nut C, 

so that it can be placed at any angle. The cutter h 

A is attached to cylinder L, perforated as shown and 

supported at the end by standard 0, guided in 

its rotation by rollers P. Means for conveying the 

coal to the surface are described. 

459. PeramBucators, Batu-cuarrs, &c., Andrews, 
Sudbury, Sv ffolk.—30th January, 1882. 

This relates to means for preventing accidents to 
perambulators, &c., by causing a brake to be applied 
to the wheels as soon as the handle is released, so that 
they will be prevented from running down inclines. 
461. Rattway Apparatus, C. Barker, 

Thetford, Norfolk,—30th January, 1882.—{Not pro- 
ceeded with.) 2d. 

A lever on the train is actuated by projections on 
the line worked from the signal box, and causes a 
gong or whistle to be sounded. 

462. Sroprine THE TuBes oF TUBULAR STEAM GENE- 
RATORS, J. Turner, Plaistow.—30th January, 1882. 


6d, 

This relates, First, to a tool to clear the tubes of 
boilers of any deposits, and consists of a rod 
at one end a straight cutter or scraper secured excen- 
trically on the , the other end of which is screw- 

ed and passes through an external crosshead, so 
as to be tightened up by means of nuts when the 
cutter is in position. A cone is mounted excentrically 
on one end of the rod which it supports. The tube 
stopper consists of a pair of semicircular flaps con- 
nected by a double joint to a rod and 80 as 
to fall against the latter when being inserted into 
the tube, and fall outwards when through, so as to 
present a disc which, when the rod is drawn back, 
closes the end of the tube. 

464. TricycLes anp BicycLes FOR TRAVELLING BY 
Water, W. S Rock, Jersey.—81st January, 1882.— 
(Not proceeded with.) 2d 

This consists of drums provided with paddles at the 
sides and floating on the water, being propelled in any 
suitable manner, and fitted with india-rubber tires to 
enable the machines to travel also on land. 

467. Bicycies, TRICYCLES, AND VELOCIPEDES, J. W. 
Golding, Kensington.—3lst January, 1882.—(Not 
proceeded with.) 2d. 

This relates to means for throwing the driving 
wheels in or out of gear. 

468. Apparatus ror Sustaininc Supine Winpow 
Sasnes, &., Wilkins, Wandsworth-road.—31st 
January, 1882.—(Not proceeded with.) 2d. 

This relates to the use of a roller clothed with 
rubber, which, while the window is being raised, is 
moved within its box and allows the upward move- 
ment, but which when the window is released binds 
on the sash and prevents the descent of the window, 
which, however, may be effected by exerting a slight 
additional pressure on the window sash. 

469. Borters anp Furnaces For GREEN- 
&c., J. Parkinson, Eaton.—3lst January, 

The boiler is made with a shallow water space all 
round, and the furnace extends from the front of the 
water space at the back. The crown of the furnace is 
an arched water shelf connected to the front and side 
water space, but stopping short of the back, so as to 
leave communication from the furnace to the fire space 


. to drive the latter forward, and also 


above. Between the crown of furnace and top of 
boiler are three other arched water shelves, the centre 
one connected to the front water space and stopping 
short of the back, whilst the other two are ct 


404. Lupricants, G. L. Scott, Manchester, and H. 
Kenyon, Altrincham, Chester.—\1st February, 1882. 


to the back water space and stop short of the front. 

The gases are thus caused to pass in a serpentine form 

between the water shelves. 

472. Dywamic Cootinc Apparatus, H. B. Newton, 
London,—31st 1882.—(A communication 


relates to machines in which gas is compressed 
and its temperature being reduced, is then expanded 
and used for cooling or refrigerating p' . The 
pry aed B, driven by steam engine takes its 
air from the surface cooler E; the cooler € takes its 


D) 


r B, the air engine D takes its air 
from cooler C, and the surface cooler E receives the 
air from air engine D; I is an auxiliary air pump 
delivering into surface cooler E to compensate for 
leakage. The whole forms a closed cycle in which the 
air is com above and expanded again to a 
minimum limit of pressure materially higher than the 
normal atmospheric pressure. 


474. AppLiance ror Binpinc on Docv- 
ments, &c., H. R. Stutchbury, Camberwell.—381st 
January, 1882.—{ Not with.) 2d. 

On a fixed to the inner portion of the back 
pieces of metal move, and each carries a metal rod 
terminating in a button. At the bottom of the case 
spring clips are arranged, so that as the rods are 
pressed into position they engage on one side in a 
ee and on the other are pressed against a v. 

of spring. 

475. Rerricerators, A. Samuel, London, - 21st Janu- 
Montreal. Not proceeded with. 4 

The safe is made with double ae of glass, so as to 
leave intermediate air spaces, and within it is a tray 
to hold ice to cool the air it contains. 


477. Sprixcs, H. J. Haddan, 


480. Braces, &., L. A. Groth, London.—3lst 


481. Crivoterres, B. Baker, Oxford-street.—3lst 
January, 1882.—(Not proceeded wi 
This relates to the use of a “‘crinolette” or ‘dress 
| gare | of a skirt formed with pockets, 
pe can be inflated with air through suitable mouth- 


482. Latcues anp Locks, FE. R. Wethered, Woolwich. 
January, 1882. 6d. 

This relates to latches or locks fitted with a bolt 
— by levers with handles upon them, which, by 

eir w t, tend to throw the bolt forward. 

483. Frames or Stanps ror Cruets, W. Bdge, Bir- 
mingham.—3lst January, 1882. 6d. 

This relates to the use of a sliding frame containing 
the bottles, and which when raised gs the stoppers 
of such bottles under a curved part of the > | bar 
of the stand, so as to vent the remo’ of th 
bottles, a suitable lock being provided to secure the 
sliding frame in its raised position. 

484. Fincer &c., W. R. Lake, London.—3lst 
January, 1882.—(A communication from R. J. La 
Grange, Philadelphia.) 6d, 

This consists in forming the bow of the ring in seg- 
ments, one of which is hinged to either side of the 
head of the ring, while within them a third segment 
is caused to slide, and is secured by suitable means. 
486. Hor Buast Stoves, B. A. Cowper, Westminster. 

—3lst January, 1882. 

This relates to pipe stoves in which the cold blast is 
passed through pipes and comes out heated, and con- 
sists in forming the pipes of such stoves of steel, the 
stove itself being of cast iron. The blast is caused to 
first pass through the stove, whereby it becomes heated 
to a certain degree, and is then passed through the 
steel pipes and further heated. 

488. Pacxinc ror Piston VALVE Rops, &c., 
W. R. Lake, London.—3lst January, 1882.—(. 
communication from the Matthews Steam Spring 
Packing Company, Boston, U.S.) 6d. 

This relates to the packing of valve stems or rods by 

ing the packing with the rod in a packing cylin- 
der for steam, hot air, gas, and other engines. 

490. Sprinc Motor APPARATUS FOR TRAM-CARS, &C., 
Ww. ke, London.—31st January, 1882.—(A com- 
munication from W. T. Larimore, St. Louis, U.S.) 


This relates to mechanism for assisting horses to 
restart tramcars, and for facilitating the running of 
the cars: as, for inst: , in ding inclines, an 
it consists essentially in a spring band or bands 
arranged to be coiled by the running of the wheels, 
and to work upon the wheels when uncoiling, an 
thus assist in the movement of the car. 


401. Macuine Gowns, 0. Jones, Philadelphia —81st 
January, 1882. 10d. 

This relates to guns in which a series of fixed 
barrels having their ends to receive the cartridges ina 
straight line are employed in combination with load- 
ing and extracting devices moving longitudinally to 
and at the rear of the barrels, and it consists 
chiefly in the means for supplying the cartridges and 
extracting and ejecting the empty shells. A rectan- 
gular frame contains a series of rows of tubes to 
receive the cartridges, and is actuated by mechanism 
to bring the rows in line with the barrels, when the 
cartridges are forced forward by plungers, each of 
which is hollow and carries a firing pin and a spring 
an extractor. 


—(Not proceeded with.) 2d. 

This ists in mixing and thoroughly incorpora- 
ting rock oil, shale oil, petrol , or any mi oil 
with oily shales or oil-yielding shales. 

495. Macuinery ror Sawinc Woop, J. Smith, Roch- 
dale.—lst February, 1882. 6d. 

This relates to means for feeding wood to circular 
saw benches, and ists in ting rollers in 
bearings on each end of the fence, and passing round 
them endless chains. One of the rollers is driven from 
the saw spindle, thereby causing the chain to travel, 
and the wood being forced into contact with the chain 
by a presser roller, is fed forward to the saw. 


496. Centra Fire Carrripces, Bailey, 
Waltham Abbey.—lst February, 1882. 6d. 

This relates to means to prevent escape of gases and 
produce cartridges specially adapted for hammerless 
guns, and ists in dispensing with the usual iron 
tube lining the base cup, and making the latter shorter 
than hitherto, and using in combination therewith an 
outer longer cup constructed so as to enclose the crown 
of the percussion cap, and also the whole of the inner 
cup, which is backed up by the paper packing and 
supports the flange of the cap chamber. 

498. Corrine anp Rives, 
A. Muir, Manchester.—ist February, 1882. 6d. 

A worm is fitted with feather keys on a dri 
shaft and gears with a wheel, to the underside 
which an adjustable tool-holder is secured, and ha’ 
in the upper part an annular gon to fit on toa 
circular bearing surface formed on the bottom of a 
sliding plate. From the latter project two lugs, 
between which the worm turns. In the top of the 
worm wheel is also a transverse groove to fit one part 
of a cross driver, the upper part of which fits into a 
groove in a flange at the bottom of a vertical spindle, 
and on this flange rests an adjustable disc, through a 
slot in which the spindle passes. The disc is 
set as much out of centre with the spindle as may 
be needed to give the difference required between 
the major and minor diameters of the oval to 
be formed, such disc working between flanges on the 
upper part of sliding plate, to which it communicates 
motion when the machine is used to cut ovals. on 

the disc concentric with the spindle a circle 
cut. 
499. Sizinc anp Wrincine Hanks, J. Conlong, Black- 
burn, and J. Robertshaw, Manchester.—1st February, 


1882. 6d. 

The strap is shifted on to the fast pulley by means 
of a pedal, so that a hook secured to its shaft is caused 
to rotate and so twist or wring the hank, which is 
passed over two hooks. The other hook can slide but 
does not revolve, and the twisting of the hank causes 
it to slide against the action of a weight ——- by 
a chain, and by suitable levers to shift the driving band 
on to the loose pulley. 

502. Marine Borers, A. Gibb, Greenwich. — lst 
Febrwury, 1882. 6d. 

The object is to utilise the waste heat of the pro- 
ducts of combustion for heating the bottom or sides of 
the boiler, so as to promote a better circulation of water, 
cause equal expansion, prevent corrosion, and enable 
steam to be got up more rapidly without injury to the 
boiler; and it consists in connecting the smoke-box 
into which the return tubes lead with one or more 
legs or vertical flues leading downward into a hori- 
zontal flue extending beneath the whole of the bottom 
of the boiler between the stools on which it rests, and 
communicating with the uptake. 

508. Sospension Lamps ror Bicycixs, &c., H. Sals- 
bury, Long-acre.—1st February, 1882. 

The top of the lamp is fitted with a hooked strap to 
grasp the wheel axle, while the top of the front door 
is curved to lap over it, and is held by spring catches 
on the hook. A lip on the door can be fixed so as to 
nip the under part of the wheel axle and prevent the 
lamp jumping. Stump ends are screwed into a 
threaded socket at the outer end of the guide rods and 
bear against the hub. Flanges on the upper part of 
the oil well slide in grooves in the inner side walls of 
the lamp body, so as to suspend the well and burner 
from the upper part and leave a clearance at bottom 
provided with air holes. A spring catch at the side of 
the lamp body retains the well and burner in position. 
A bow spring inside the door acts on the oil well and 
prevents shaking, and also forces the door open when 
the top catches are released. A weighted stem is fixed 
on top of the lamp and prevents it oscillating while 
travelling. 

508. AERATED Liquors FROM BOTTLES, 
F. B. Wood, Workington.—2nd February, 1882. 6d. 

A slightly conical tube of wood is fitted with a 
rubber band, so that when inserted into the mouth of 
the bottle the glass or other stopper is forced down, 
and the band then causes the tube to fit tightly. The 
tube at the outer end is fitted with a cock, by which 
the liquid can be withdrawn as required. 

509. Manuracture or Satt Cake aND MoRIaTIC 
AciD, &c., Hazlehurst, Runcorn.—2nd Febru- 


ary, 1882. 
This ists in facturing salt cake, evolving 
muriatic gas and producing muriatic acid by the use 
of hermetically sealed revolving retorts, 
means, by excluding the atmospheric air, a ble 
gas is evolved. 
510. Siiprinc or Boots aND SHOES FROM 
Lasts, @. Jenkins, Kingswood.—2nd February, 1882. 


6d. 

This consists of a lever moving on a fulcrum, and 
one end of which can be slipped into an eyeon the end 
= a hook, which is slipped into the boot or shoe or the 

t 


611. TurnraBLes FoR REVERSIBLE CARRIAGES, W. 
Morris, Birmingham.—2nd February, 1882. 4d. 

The under ring is provided with a oa 
beyond its upper surface, and the top ring is form 
with recesses to fit over such projecting part. 

512. Sreerine Gear, 7, Archer, jun., Dunston.—2nd 
February, 1882. 6d. 

This ists in the application to steering gear of 
differential gear combined with clutch arrangemen‘ 
so that when such gear is engaged, firstly a powe 
leverage is brought to bear on the rudder chains, and 
secondly the strain due to the water on the rudder, 
after it is placed in the desired position, is so taken up 
in the differential gear itself as to impart little or no 
strain to the steering wheel. The gear it is preferred 
to employ consists of a toothed wheel actuated by-an 
excentric wheel within it, the number of teeth of the 
two wheels being different. 

515. Smrverine Guass, J. BE. Pratt, Camberwell.—2nd 
February, 1882. 4d. 

This relates to the use of an inclined fixed table 
which is heated, and on which the glass is placed; the 
prepared liquid, being then poured on at top and run- 
ning down to the bottom, is caught in a trough, a 
deposit of silver being left on the glass as the liquid 
passes over it. 

516. Sprinc Mattresses, Cuairs, &c., F. Wirth, 
Frank/fort-on-the-Main. — 2nd February, 1882.—(4A 
communication from J. A. Widemann, Basel, Swrt- 
zerland.) 6d. 

This relates to the construction of springs to be 
used in place of the usual spiral springs, and consists 
in forming the same with two arms by bending wire 
into a rectangular form and coiling it spirally at a 
central point. 

521. Maxine Cicarettes, &c., R. Wallwork, Man- 
chester.—3rd February, 1882. 6d. 

This relates to apparatus for forming cigarettes, and 
—* to one modification it consists in a flat plate 
with a frame hinged to it lengthways, soas to be 
capable of being turned flat against the plate. This 


frame forms the receptacle in which the tobacco and 
paper are compressed. To the opposite side of the 
— another frame is hinged so as to be capable of 

g turned flat upon the first frame, and it serves 
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Washington, U.S.) 6d. 
The object is to produce a coiled spring, the band of , 
which gradually increases in thickness from its inner 
to its outer end, and consists in the combination with 
rolls, one of which is arranged to recede from the 
other by the gradual withdrawal of screws, of a train 
of gearing adapted to actuate the screws. 
January, 1882.—(A communication from €. Vorberg, 
Cologne.)\—( Not proceeded with.) 2d. 
This relates to an apparatus which may be used | 
either as a bandage for wounds or to prevent the loss 
of blood, or as braces or suspenders or waist belts. 
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to retain the paper in position and also asa hopper to 
receive the tobacco, which with the paper is pressed 
down into the first frame by a presser hinged parallel 
to that frame, and which also serves to press the paper 
when the edges are turned over tightly into the ny 
548. Tarostie Sprxsine anp DousLine Frames, A. 
M, Fletcher, Oldham.—4th February, 1882. 4d. 
This relates to the collar bearing for the spindle an 
bobbin of the ordinary fiyer throstle and doubli 
frames, so that increased s| may be obtained wi 
greater steadiness, and the drag regulated in the 
ordinary manner, and for each change of counts; and 
it consists in forming the collar D with a long upward 


projection E to into without touching the interior 
of ~ — of bobbin F, in which the lower bush G 
is form i 


partly up the interior of the barrel H is 

the upper bush of the barrel of the bobbin. Holes I 

allow oil to pass from the cup part of collar D to 

spindle A, and there isa slight cup formed at top of 
projection or tube E to receive oil put upon the blade 
of the spindle when the bobbin is doffed. A pin 

es the position of the collar D in the copping rail X. 

544. Currie on Drviprxc Bricks, TiLes, oR SLaBs 

FROM Piastic Cray, &c., G. Otway, Brixton.—4th 

bea f parallel guid 

m a suitable -plate a es are 
formed opposite the nee, and in these guides 
slides a rack with two sets of horizontal teeth at 
different levels, and on the same side as the lower set 
is another set of teeth projecting upwards. Attached 
to the rack is the moving table, and above the vertical 
teeth rack is a small pinion running on a spindle in 
the guide, ani gearing with which is a double rack 
sliding in each side of the guide, and at the extremity 
of it is pivotted a rocking arm called a pusher riding 
over a vertical bar having a cam surface, by which it 
is raised on the completion of its stroke. By this 
arrangement the stream of clay is automatically 
divided to the exact length to form a number of 
bricks, whichare then fed to the cutting table and acted 
upon by the usual cutting wires. 

551. Treatmc Fisrovs MaTeriaL To Remove Iy- 
CRUsTsTING Susstances, F. Wirth, Frankyort-on- 
the-Main.—4th February, 1882._(A communication 
from the Society for the Manufacture of Wood-pulp, 
Grellingen, Switzerland.) 2d. 
is consists in treating fibrous material so as to 

remove the incrustating and other foreign substances 

contained therein, by boiling it with a watery solu- 
tion of ammonia in a closed vessel with or without 
pressure. 

552. Macuines, W. H. D. Jones, 

6d. 


553. Cases oF CarTripces, R. Bayliss, 
Northjield.—4th February, 1882. 6d. 

This consists in manufacturing the metallic cases of 
cartridges for machine guns from thick discs of metal 
or alloy, or from thick discs having the marginal por- 
tions reduced, and which are then drawn into tubes 
with the thick central eg outwards. The tube is 
then turned down in a lathe, the closed end being still 
left of the same diameter, whereby the rim or flange 
of the case is formed. 

563. Improvements 1x Exectric Lamps, A. J. Jar- 
man, London.—6th February, 1882. 

The construction of the lamp will be understood 
from the figure. The base of the core D is provided 
with lugs carrying pins F F, against which slide 
cross bars, pinned at their centres. When a current 


flows through the electro-magnet the core is drawn 
the gripping pieces against the upper carbon rod, thus 
lifting it and establishing the arc. The slightest 
decrease in the magnetisation of the core causes the 
cross arms to touch the bed-plate, extending them, 
releasing the carbon rod, and so shortening the arc. 
584. Brake orn SHors FoR RalLway 
Venicies, J. Heald, Cardiff.—7th February, 1882. 


4d. 

This consists in substituting for the usual wood 
brake blocks, brake blocks made of wrought or cast 
metal connected at back by means of small ears to two 
iron brackets or adjusting rods screwed to the usual 
block hangers. 

617. BrercH-LoapING SMALL-ARMS AND CARTRIDGES 
FOR SAME, W. M. Scott, Birmingham, and T. Baker, 
near Birmingham.—8th February, 1882. 

This consists, First, in making in the faces of the 
break-offs of breech-loading small-arms having inter- 
nal hammers, greoves or channels to provide means 


for the escape of gases produced by the detonation of 
the percussion caps of the cartridges ; and Secondly, 
in making similar ves for the same in the 
faces of the metallic heads of the cartridges to be 
used with such fire-arms. 
633. Anti-Corrosive Paint, A. Riegelmann, Hanau, 
Germany.—9th February, 1882. 4d. 
consists, First, in adding caustic anhydrous 
alkaline earths in combination with hydrocarbons, 
such as mineral pn gee to ordinary paints, so 
that the caustic e remains in as free a state as 
possible ; and Secondly, in manufactu’ packing 
paper or fabric by coating one side th with the 
paint described, and the other side with chromo-glue 
—chromleim. 
672. We.pixnc Metats, C. D. Abel, London.—11th 
—(A communication from J. Lafitte, 
Pari 


aris.) 
The fiuxing material, such as borax or sal-ammoniac, 
usually applied to the surfaces to be united, is mixed 
with filings of the metal to be welded, and then 
agglomerated under ure into the form of a sheet, 
which is placed between the two pieces to be united, 
the whole being then heated and subjected to the 
blows or pressure for welding. 
909. ARTICLES HAVING A FuR Nap, svcn as Hats, 
&c., H. Orth, Washington, U.S.—24th February, 


This relates, First, to the forming of a fur bat, 
adapted to be attached to a base either felted or 
woven, and composed either in whole or in part of 
feltable fibres, the structure of the bat being varied 
according to the form of the fabric to which it is to be 
applied ; Secondly, to the method of “ sticking” a fur 
to the body or base, either felted or woven; and 
Thirdly, to the method of “scalding,” by which the 
fur which has been “stuck” to the base is subse- 
quently united more firmly thereto. 

975. CompPosiTion FOR THE MANUFACTURE OF ARTI- 
FictaL Strong, &c., J. R. Nottingham, Washington, 
U.S.—28th February, 1882.—( icati 


2042. Temptes ror Weavers’ Looms, W. R. Lake, 
London.—29th April, 1882.—(4 communication from 
La Société de Tassigny Freres and Cie, Reims.) 138. 

This consists essentially in substituting for the 
teeth points or rollers usually fitted to loom temples 
and which frequently tear, fray, or cut the fabric on 
which they operate, by two cylindrical or conical 
rollers over which the fabric or web passes with an 
adherence which is regulated by the p brought 
to bear upon the rollers by a third cylindrical or conical 
roller, such pressure a to hold or retain 
the fabric, and cause it to be maintained in the loom 
at its regular or proper width. 

2168. Fitters, @. M lay-C 5 9 
9th May, 1882.—(4A communication from H. C. Rice, 
Lousiana, U.S.) 6d. 

The filter consists of two cylinders or tubes of 
frustro-conical shape and of a sheet of fil cloth 
or other filtering material. The inner tube, which is 

rforated, is of less diameter than the outer one, and 

orms the lower half of the receptacle for the liquid 
to be filtered, whilst the outer tube forms the upper 
half, from which the lower half is suspended by 
being inserted inside and forced down inside the 
other half. 


2278. Oxipe or Leap, H. B. Lake, London.—15th 
May, 1882.—(A communication from G. T. Lewis, 
Philadelphia.}—(Complete.) 4d. 

This consists, First, in facturing ial 
oxides of lead by subjecting lead fumes to the joint 
action of carbonate of sodu or caustic soda and heat 
by roasting in a furnace ; Secondly, in manufacturing 
oxide of lead by subjecting lead fumes to the action 
of carbonate of soda or caustic soda, by boiling them 
together and afterwards “9! the resulting 
carbonate of lead or hydrated oxide of lead in a 
furnace ; Thirdly, in purifying lead fumes containing 
sulphuret of lead, by adding bleaching powder before 
or after boiling with carbonate of soda or caustic soda ; 
Fourthly, manufacturing oxides of lead by subjecting 
fumes from complex lead and zinc ores to the action 
of sulphuric acid, removing the zinc, and then boilin; 
the sulphate of lead wi! 


A ¢ 
- A. Pelletier, Washington, U.S.)—(Complete.) 


This consists, First, in the bination of asphalt 
or bitumen with sand or broken rock or stone, and an 
oxide of any metal or other base and a chloride of the 
same base in varying proportions ; Secondly, in the 
combination of a hydraulic cement with sand or stone. 
an oxide of any metal or other base, and a chloride of 

e same base in varying proportions; and Thirdly. 
the combination of sand or broken rock or stone and 
an oxide of metal or other base and a chloride of the 
same base, with any suitable material to be used as a 
binder in varying proportions. 

1083. Licuts, J. Imray, London.—6th 
March, 1882.—(A communication from J. Pintsch, 
Berlin.) 6d. 

This relates to improvements on patent No. 4515, 
A.D. 1876, in which gas is supplied from a reservoir on 
the floating vessel or buoy through a regulator to 
reduce its pressure, and to the burner. In order to 
relight the burner, should it be extinguished b 
severe concussions, a small auxiliary jet is employed, 
and is supplied with gas direct from the reservoir 
without passing through the regulator, and which, 
therefore, being at a high pressure, is not so readily 
extinguished, and serves to rekindle the main burner. 
1188. Corkscrews, G. W. von Nawrocki, Berlin.— 

11th March, 1882.—(4 communication from R. Hessel, 
Berlin.) 4d. 

To obviate the necessity of removing the cork from 
the screw after it has been withdrawn, the screw is 
formed with a conical enlargement above it, and 
which, as the screw is driven intoa fresh cork, driving 
the first cork upwards, the enlargement enters the 
latter, and divides it down the centre, so that the two 
halves fall off themselves. 

1529. Arracninc Non-conpuctors To HANDLES OF 
Tea-pots, &c., T. and J. Brooke, Shefield.—29th 
March, 1882. 6d. 

A disc of ivory or other non-conducting material is 
formed with a screwed shank on each side of it, one 
thread being left-handed and the other right-handed. 
The shanks take into similar female threads formed in 
the socket of the tea-pot or other vessel, and the 
handle to be connected thereto. 

1891. Mititisc Macuinery, A. J. Boult, London.— 
20th April, 1882.(A communication from R. L. 
Downton, Saint Louis, U.S.)\—(Complete.) 6d. 

This consists in reducing grain to flour by passing 
it through a series of rolls revolving at differential 
speeds and in the same direction, and of successive 
degrees of fineness of dress, the first part of the series 
of rolls having a round or oval flutes or 
inclined reversed sharp flutes, and the latter part of 
said series having a dress of sharp or serrated flutes 
arranged at an inclination to the axis, in combination 
with bolts arranged intermediate of each set and the 
succeeding set of rolls. 

1958. Sream Borters, G. W. Hawkesley and M. 
Wild, Sheffield.—25th April, 1882. 6d. 

This relates to boilers of the vertical multitubular 
type, wherein the tubes are beneath the water line. 
The drawing shows one ment, the tubes being 
arranged on thereturn prin . Ais the furnace inside 
the boiler at the lower end thereof, and has one side X 
flattened to constitute a tube plate. To the sido of 
boiler is attached a cylindrical projection B carrying 


another tube plate Y, beyond which is the combustion 
chamber C. At the opposite side of the boiler is an 
oval or elongated tube plate Z, and covering it is the 
smoke box F carrying chimney G. Tubes D pass from 
tube plate X of the furnace to the lower part of tube 
plate Y of the projection B, thus giving communica- 
tion between furnace A and combustion chamber C. 
Other tubes E connect the combustion chamber with 
smoke box F. 


2026. Rerricerator, W. R. Lake, London.—28th 
April, 1882.—(A communication from D. W. Davis 
and B. W. Voigt, Detroit, U.S.—(Complete.) 6d. 

This consists, First, in fo a chamber with an 
ice receptacle near the top and supported from below, 
and with atop wee gre to cause a circulation of air in 
the chamber round the sides and over the top of the 
ice receptacle ; Secondly, in arranging the legs of the 
ice receptacle so that they are supported on ledges 
and provided with drip-pipes ; Thirdly, in causing the 
ends of the ice receptacle to forma tight connection 
with the roof of the chamber, while its side walls are 
upon a lower ory to allow air to circulate laterally 
over the top of the receptacle; and, Fourthly, in the 

eneral combination in a refrigerating chamber of a 

-shaped ice receptacle with drip pans, ledges, sup- 

ports, and openings and stops. 


th a solution of carbonate o: 
soda or caustic soda, and roasting the resulting 
emg of lead or hydrated oxide of lead in a 
urnace. 


Decorative TRANSPARENCIES FOR WINDOWS, 
&e., ‘ Mitchell, Paris.—16th May, 1882.—(Com- 
2.) 


This consists in forming windows having the 
appearance of stained glass windows with leaden 
glazing from pieces of coloured sheet gelatine or thin 
transparent variety of one of the nitro-cellulose pro- 
ducts, such as celluloid, xylonite, &c., the different 
pieces being arranged to form any desired pattern, 
and secured together by strips of paper gummed 
or otherwise secured to the adjoining edges. The 
pattern is then supported between two sheets of glass. 


23'74. Manvuracture or Spoors, &c., W. R. Lake, 
London.—19th May, 1882.—(A communication from 
J. M. Parker, Pawtucket, U.S.)\—(Complete) 6d. 

This relates to a machine for making spools from 
square sticks; and comprises, it, the use of a 
rack to hold the sticks in a stack, and an automatic 
device to deliver them one at a time to feeding 
mechanism; Secondly, the employment of feeding 
rolls operating on the sticks bya yielding pressure 
to advance them to a ‘‘ rougher,” and ping jaws 
which advance the rounded sticks from the rougher 
to stationary clamping jaws, the movements of the 
rolls and gripping jaws being intermittent simul- 
taneously and equal in amount; Thirdly, providing 
the delivery end of the rougher spindle with a remov- 
able bushing having a conical mouth, for centrally 
delivering the rounded sticks to the feeding jaws; 
Fourthly, mechanism for operating the f and 
clamping jaws; Fifthly, the employment of mpeg 
moving fingers to transfer the spool blanks to the 
head dressing and shaping tools; Sixthly, an improved 
construction of the non-rotating head d spindle 
and its accompanying parts; and Seventhly, a device 
for removing the finished spools from the live spindle. 


2388. Compinc Fisre, C. D. Abel, London.—20th 
May, 1882.—(A communication from F. C. Glaser, 
Berlin.) 6d. 

This relates to improvements in combing machines 
of the “ Heilmann” and ‘‘Schlumberger” class, and 
consists in the arrangement of the feed apparatus, 
the mechanism for forming and leading forward the 
combed tufts, as also the mechanism for moving the 
delivery and noil cylinders. The inventor claims, 
First, arranging the slide surface of the entire feed 
mechanism inclined to the plane of the gy grate, 
so that the fibres may be _—— seized by the teeth 
of the comb ; Secondly, the use of two or more rollers 
connected with the feed mechanism, and caused to 
revolve on the backward motion of the feed me- 
chanism ; Thirdly, the hani for detaching the 
combed tufts ana forming them into slivers, and con- 
sisting of a detaching cylinder separate from the 
sliver belt, and so arranged in relation thereto that 
the former detaches the full length of the fibre by 
rolling upon a segment, while the latter takes up the 
separate tufts from the former, and causes them to 
overlap each other ; and Fourthly, the mechanism for 
imparting motion to the delivery and noil cylinders. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


.305. Macuine, Frederick Myers, 
New York, N.Y.—Filed April 28th, 1882. 
Claim.—(1) In a nailing machine, the combination, 
with the nail-driving mechanism, of devices, sub- 
stantially as descri' for supporting the boxes at an 
angle, whereby the nails w are driven vertically 


\ 


by the nail drivers will be driven ane into the 
wood, substantially as described. (2) The combina- 
tion, with the table F of a nailing machine, of the 
adjustable supporting plates 8? 8%, substantially as 
above set forth and for the purpose specified. (3) The 
combination with the said su ing plates 8? Ss of 
the adjustable auxiliary Q, pivotted to the 


main crosshead and adapted to support the nail 
drivers, and the adjustable bar E for supporting the 
nail boxes, substantially as above set forth and for the 
perpeme specified. (4) The combination, with the 
auxiliary crosshead and the nail drivers or plungers, 
of the rod or bar T, having the recesses or ves and 
paves with a flat face, snbstantially as above set 
orth and for the purposes specified. (5) The combi- 
nation with the crosshead C of a nailing machine, 
of the adjustable auxiliary crosshead Q and the 
pie bar E, for the support of the nail boxes, 
substantially as described. 

262,544. Dynamo-ELecrric MACHINE, James A. 
Jenney, Fort Wayne, Ind., assignor to the Fort 
Wayne Electric Light Company, same place.—Filed 
April 15th, 1882. 


Claim.—(1) The bination, in a dynamo-electric 
machine, of four electro field magnets, which, with 
their connecting plates and field segments, are made 
in two solid continuous masses of iron, so formed and 
joined in a plane passing either vertically or hori- 
zontally through the centre of the armature axis that 
the field magnets in such casting shall be in line with 
each other and in the two castings parallel with each 
other, and which are wound with their field coils in 
such directions that the two magnets in each casting 
shall have their similar poles joined in the field seg- 
ment connecting them, and that the two field seg- 
ments shall be of opposite magnetic polarity with 
respect to each other, said two castings to constitute 


when joined and bolted togethes, the entire iron 
framework of the machine, exclusive of the armature 
and its mounting, with a cylindrical soft iron arma- 
ture, smooth and uniform in thickness in surface, 
mounted and revolving between the field segments 
aforesaid upon an open skeleton or framework of wood 
and brass or other non-magnetic material, adjustable 
in all directions from its central axis, the whole con- 
structed, combined, and operating substantially as 
described and set forth. (2) In a dynamo-electric 
machine, a skeleton or framework for the mounting 
and carrying of a cylindrical iron armature, consisting 
of two hubs, made of brass or other non-magnetic 
material, with radiating arms of like material, 
adjustable in length by being set as screws into their 
hubs, and supporting at their extremities wooden 
bars pressing against the inner surface of the arma- 
ture, substantially as described and set forth. 
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SovuTH KENSINGTON MusruM.—Visitors during 
the week ending Sept. 2nd, 1882 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 12,800; mercantile marine, 
build ing materials, and other collections, 6477. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 6 p.m., Museum, 2050; 
mercantile marine, building materials, and other 
collections, 707. Total, 22,034. Average of corre- 
sponding week in former years, 20,385. Total 
from the opening of the Museum, 21,296,343, 
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NAVAL ARCHITECTURE AT THE NORTH-EAST 
COAST EXHIBITION. 


Tue department of naval architecture, forming as it does 
an almost complete representative collection of models of 
old and new vessels both for war and commerce, supplied 
by nearly every large firm of shipbuilders and shipowners 
in the United Kingdom, as well as by many corporations 
connected with naval matters, is perhaps the most interest- 
ing, as well as one of the most instructive, maritime 
exhibitions ever thrown open to the public. It is quite 
safe to say that such a complete collection of models has 
never been brought together before; and notwithstanding 
some rather important mistakes in the reference numbers 
in the catalogue, which, however, will doubtless soon be 
put right, the display is poy aay ad ood and effective. 
Although contributions are to be found from almost every 
shipbuilder of eminence in Great Britain, it is only natural 
that those in the northern district should be the largest 
exhibitors ; and it is no doubt a matter of congratulation 
to the promoters of the undertaking, who for the most 
part reside in the three north-eastern counties, that in 
every class of vessel the builders on the Tyne, Wear, and 
Tees appear to be quite able to hold their own against 
those on the Clyde and other districts, 

Within the space at our dis it is quite impossible to 
attempt anything like a complete description of what may 
be found in this section; and we propose, therefore, to 
draw special attention only to those exhibits possessing 
interest either from their historical associations, their 
bearing on the important advances recently made in ocean 
navigation, or from some other cause, 

Following the order in the catalogue, almost the first 
standis that of Messrs, R. Napier and Sons, of Glasgow, who, 
among other models, show that of H.M.S. Black Prince, 
which recalls to mind the not very distant days when 4pin. 
iron armour was considered a sufticient protection against 
the ordnance employed in naval warfare. The same firm 
also exhibits photographs of the triple expansion engines 
of the ss, Propontis and Aberdeen, designed by Mr. Alex. 
C. Kirk, and illustrated in Tue Enoinrer, in which 
the three steam cylinders are placed side by side 
with their piston rods, each acting upon a_ separate 
crank, Fifteen models are shown by Messrs. W. Denn 
and Bros., of Dumbarton, many of which, notably that of 
the P. and O. Company’s steamer Clyde, are remarkable 
for their excellence of finish and completeness of detail. 
The capacities of this firm are too well known to require 
further comment. 

A little further on Messrs, Walker and Emley, of New- 
castle-on-Tyne, exhibit a part interior of a saloon for first- 
class passenger vessels, the marble panelling and decorations 
being of the type supplied by this firm to the Peninsular 
and Oriental Company and a number of other leading 
passenger lines, Marbles of two or more colours are 
employed, and the only ornamentation, beyond the form- 
ing of the mouldings, pilasters, Xc., is a plain, gilded, 
incised pattern, which is very effective. Special steam 
heaters and various forms of cabin chairs and other ship’s 
fittings are also shown, 

A magnificent series of half and whole models is sent 
by Messrs. C. Mitchell and Co., of Walker-on-Tyne, vessels 
of almost every type and character being represented. 
Especially interesting are the models of the unarmoured 
— of the Staunch type, designed by Mr. George 

endel, and built for Sir W. G. Armstrong and Co. The 

whole stage of development is shown, from the original 
Staunch, with 156 tons displacement and carrying one 
12-ton gun, to the one last built, the Lambda, which is 
armed with one 35-ton muzzle-loading gun, besides several 
smaller ones. From another point of view also the 
exhibit is interesting, for now that the two firms of Sir 
W. G. Armstrong and C, Mitchell are about to combine— 
a fact which was announced by Sir William in his address 
at the opening of the Exhibition—it is more than probable 
that the manufacture of unarmoured gunboats and cruisers 
of great speed and capability of manceuvring and carrying 
one or two heavy pieces of ordnance, will receive consider- 
able development. Models of floating batteries, powerful 
steam ram cruisers, cable ships, floating docks, &e., all 
testify to the great reputation enjoyed by this firm. 
_ Of a somewhat different character, though none the less 
interesting, is the display made by Messrs. A. Leslie and Co., 
of Hebburn-on-Tyne, who are well known as builders of 
first-class passenger and trading vessels. It will be 
remembered that the Calais-Douvres was made by this 
firm ; and though this vessel cannot be said to have solved 
the Channel difficulty, as some at the time supposed it 
would, yet it must be acknowledged that even on the one 
plea of comfortable accommodation its addition to the 
Channel passenger fleet has been a great boon. 

A whole model of the cable steamer Faraday is lent by 
Messrs, Siemens Bros., of Westminster. This vessel is re- 
markable as being the largest ocean steamer yet made with 
bow and stern of precisely the same form, including a rudder 
at each end, to admit of steaming ahead as easily as astern 
when laying cables—an arrangement which, it is stated, 
has given great satisfaction in working. 

‘The enterprising firm of shipowners, Messrs. Fisher, Ren- 
wick,and Co.,of Newcastle-on-Tyne, whohave taken the lead 
in the of steam up to a pressure of 150 1b. per 

uare inch for the engines of ocean-going steamers, show 
a half model of the s.s, Claremont. This vessel presents 
no very special feature apart from its machinery, but, as is 
stated in the catalogue, is of interest through having 
caused considerable excitement in November last by 
breaking away from the tug while being towed from 
the Tyne to Kirkcaldy for the purpose of receiving her 
engines, in consequence of which she drifted about the 
North Sea for six days. Photographs of the triple 
expansion engines of the steamers Claremont and Albertina, 
designed by Mr. Alex. Taylor, and manufactured by Messrs. 
Douglas and Grant, of Kirkcaldy, are also shown. The 
boiler pressure is 1501b. per square inch, and it is stated 
that not only has very great economy in coal consumption 
been attained, but that after several years’ working with 


this type of engine there has been no more trouble than 
with the ordinary double cylinder compound and 60 lb. 


steam. 

Palmer’s Shipbuilding Company, of Jarrow-on-Tyne, 
has sent a set of models of six vessels. The most 
noteworthy are those of the troopship Jumna, buiJt for 
the Indian Government in 1868, the gunboats Dee and 
Don, now doing duty in Egypt, and the passenger steamer 
China, with a dead weight carrying capacity of 4500 tons 
on a mean draught of 23ft. 6in. 

A half model of the steamship City of Rome, originally 
constructed for the Inman Company, but now belonging 
to the Anchor Line, is shown by her builders—the Barrow 
Shipbuilding Company, Limited. One of Batchelor’s 
excellent moving di of the engines for this vessel 
is also exhibited, showing very clearly the action of all the 
working parts. 

The series of models sent by the Lords of the 
Admiralty form an instructive and interesting exhibit, and 
the visitor to this section has here ample opportunity to 
study not only the external forms, but also to a consider- 
able extent the construction of modern fighting vessels, as 
well as to examine models of the now obsolete man-of-war. 
Of this latter class there is the Royal George, launched at 
Woolwich in 1756 and wrecked off Spithead in 1782 with 
the loss of a crew of 800 men, and the Howe launched at 
Pembroke yard so late as the year 1860. Of more modern 
vessels there are the Monarch, launched at Chatham in 1868; 
the ill-fated Captain, built by Messrs, Laird, of Birkenhead, 
and lost at sea in 1870 with Captain Cowper Coles and 454 
of the crew ; and the twin-screw turret ship Devastation, 
with 12in. and 14in. armour and engines developing nearly 
7000 indicated horse-power. There is also a model section 
of this latter vessel showing the structure and arran 
ment of frames, plating, &c., to a scale of }in. to 1ft. 

The Orient Steam Navigation Company, Limited, exhibit 
a half model of the Orient, and also one of the Austral, 
the latest addition to the fleet, together witha set of five 
photographs and an oil pay a The Austral has a 
displacement of 9500 tons at load draught, and is built of 
mild steel. 

Messrs. Caird and Co., of Greenock, have sent twenty-six 
models, many of them being of great beauty and perfection in 
workmanship. We may specially mention the whole 


Y } model of the steamers Ballarat and Paramatta, now in 


course of construction for the Peninsular and Oriental 
Company. 

Mr. James Laing, of Sunderland, is represented by a set of 
models, chiefly of passenger vessels, a whole model of the 
steamship Mexican, now building for the Union Company, 
showing that the Wear is at least receiving a share of the 
orders which most of the leading shipping companies have 
recently been giving out. 

Measrs. J. L. Thompson and Sons, and W. Doxford and 
Sons, both of Sunderland, are also exhibitors, the former 
having sent models of both sailing vessels and steamers, and 
the latter models of eight vessels, among which are some 
made for the Government and the Peninsular and Oriental 
Company. 

A whole model of the Peruvian ram Huascar, built in 1866 
is shown by Messrs. Laird Brothers, of Birkenhead. This 
was the first armour-clad turret vessel on Captain Cowper 
Coles’ system to make a long voyage, and, as will be 
remembered, it performed very important services in the 
war between Peru and Chili, being finally captured after 
a two hours’ engagement. 

Twenty half models, chiefly of medium-sized passenger 
steamers, are exhibited by Messrs. Wigham, Richardson,and 
Co., of Walker-on-Tyne, who occupy the whole of the wall 
space at one end of the Winter Gatien, the arrangement 
being very tastefully made, and surmounted by a device 
illustrative of the name of the works. 

A number of shipbuilders from West Hartlepool and 
Stockton-on-Tees show neatly-made models of both sailin 
vessels and steamers, which though presenting no speci 
features, indicate the important part played by these dis- 
tricts in the production of iron shipping. 

The models and paintings exhibited by the Peninsular 
and Oriental Steam Navigation Company illustrate in a 
comprehensive manner the great strides which have been 
made in steam shipping since 1837, the year in which this 
company commenced to run its contract mail service 
between Falmouth and the Peninsular ports. The vessels 
in use at this period were two little wooden paddle-wheel 
steamers, William Fawcett and Royal Tar, paintings of 
both being shown. The former was of about 80 tons 
measurement and 60-horse power, and the latter about 
570 tons and 260-horse power. At the time the Peninsular 
Company expanded into the Peninsular and Oriental 
Steam ce sar Company in 1840, their fleet consisted 
of eight wooden paddle steamers, the largest of which was 
of 1670 tons and 450-horse power, and the entire fleet 
measured but 7180 tons and 2330-horse power. It is now 
composed of forty-eight iron and steel screw vessels, 
measuring upwards of 160,000 tons and 150,000 effective 
horse-power. The model of the Tanjore will serve to 
illustrate the type of mail steamer prior to the opening of 
the Suez Canal in 1869, other models representing the 
transitional period up to the latest additions, the Ballarat 
and Paramatta, now in course of construction by. Messrs. 
Caird and Co. In addition to models of vessels, this 
section contains a number of more or less interesting models 
of patent devices for propelling ships, steam engines, and 
other miscellaneous matters. 

Passing to the galleries, specially erected for this Exhi- 
bition all round the Winter Garden, the visitor will find a 
good show of all kinds of optical, horological, and other 
instruments, of Sir William Thomson’s improved 
mariner’s compass and navigational sounding machine, 
and a number of pulley blocks, stores, and other ships’ 
fittings impossible to enumerate. 

Mr. John Thompson, of Newcastle, shows a model of a 
slipway for repairing ships, on the system designed by 
himself and Mr. T. B. Lightfoot, of London, to which is 
added an apparatus for enabling two vessels to be taken on 
one slipway for repairs at the same time, but which is too 
complicated to describe without drawings. 


A small exhibit is made by Mr. Alex. Taylor, of New- 
castle-on-Tyne, to illustrate the action of his stability indi- 
cator, a new instrument he has just brought out for 
enabling the captain of a vessel to make easy tests for 
stability after the taking in of a cargo. In principle this 
indicator is merely a water level with a graduated scale for 
showing the amount of heel. A tank capable of holding 
some 5 tons of water is placed at one side of the vessel as 
a test weight, and it is intended that after such loading an 
observation should be made as to the amount of keel pro- 
duced by the weight. It is obvious that as the centre of 
gravity of the hull and cargo is higher or lower so will the 
effect of the weight be greater or less, and the ready means 
is thus given for the captain to ascertain if the stability of 
his vessel is too little or too great. E 

The Master and Brethren of the Trinity House, New- 
castle-on-Tyne, show a good many old trophies and pictures, 
some of them exceedingly interesting. They also exhibit 
a model of Lord Nelson’s hip Victory, made by English 
seamen from beef bones during their imprisonment in 
France. 

It only remains to add, in regard to this section, that all 
the exhibits are well and tastefully arranged, plenty of 
room being left between each set of cases. The room is 
prettily decorated, and everything has been done to render 
a visit as attractive as possible. 


THE NORTH-EAST COAST EXHIBITION OF 
MARINE ENGINEERING AND NAVAL ARCHI- 
TECTURE. 

No. I. 


Tue Tynemouth Aquarium is so situated on the top of 


ge-| the great sand cliff as to command a magnificent view of 


the entrance to the Tyne. The Aquarium is a 
building of two storeys, the upper one, with its terraces 
and ante-rooms, being designed to meet the requirements 
of a Winter Garden, while the lower is fi up with 
tanks for the reception of fish, and to do duty as the 
Aquarium proper. The Winter Garden has been prepared 
for the reception of, and is now occupied by one of the finest 
collection of ships’ models which has ever been brought 
together, a collection which surpasses even exhibitions 
that have been only devoted to this one branch. Our 
readers will remember the Exhibition of the Shripwrights’ 
Company recently held in London, and many will no doubt 
be surprised to hear that the models now shown far out- 
number those displayed at the Fishmon: Hall, while 
their interest is certainly as great for naval architects and 
the public at large. We have referred at length in another 
page to this department. 

On the same level with the Winter Garden, but pos- 
sibly a hundred yards to the north, is the skating rink, 
and the intervening space has been covered in with a 
substantial roof. The great space thus formed, together 
with the skating rink and a still further annexe beyond 
the rink, are devoted to the exhibits which come under the 
heading of marine engineering. Below the Winter Garden 
is, as we have said, the Aquarium proper, and within it 
have been arranged all the exhibits which come under 
the sections of life-saving appliances and fisheries, and 
this may be said to be the most unsatisfactory depart- 
ment of the entire Exhibition, for on account of its 
darkness and dinginess it is difficult to see anything. 
This section should. certainly have been brilliantly illu- 
minated from the first ; but the electric light has not yet 
made its successful appearance, and the few gas jets simply 
tend to make darkness visible. Running round the 
Winter Garden Hall a substantial gallery has been erected, 
in which exhibits of a light character have been placed. 
At the north end of the t hall is situated the organ, 
and on the platform in front of the organ, as well as on 
the terraces which run along the seaward side of the 
building, military, orchestral, and string bands play alter- 
nately during the hours of the afternoon and evening. On 
the same level as the Aquarium a oe temporary dining 
hall has been erected, which is capable of seating upwards 
of 500 guests, but which was on the opening day taxed to 
nearly twice its capacity. 

On the sands in front of the Aquarium, but within the 
bounds of the Aquarium grounds, many exhibits of a 
heavy or lofty nature, as, for example, steam cranes and 
dredgers, are shown in action continuously, while here also 
a large square tank of wood, lined with lead plates, has 
been sunk into the ground for the purpose of showing 
divers and diving apparatus. This was not ready for 
use during the first few days, nor can we look for 
much success from such an arrangement. The entire 
building is lighted by different systems of electric lamps, 
none of which have up to the present given much satis- 
faction—the Swan, the Pilsen, the Joel, the Maxim, the 
Hammond-Brush system, are all represented, and have 
allotted to them different sections, but the complaints of 
the exhibitors on this score have been many and loud, and 
in their interests it is to be hoped that either the engines 
or the lamps themselves will be speedily put into permanent 
working order. 

On the evening of the opening day, Wednesday 6th, a 
full dress conversazione was held in the various halls and 
annexes of the building. The band of the 1st Northumber- 
land Artillery played on the Terrace, while inside the 
building an ow be band wasengaged. The number of 
visitors was comparatively small. 

The illumination during the conversazione was provided 
by the various systems of electric light with more or less want 
of success, the machinery section being lighted by the Swan 
system, while the Maxim and Pilsen and Joel lamps were in 
other parts of the buildings. The Winter Garden was to 
have been lighted by the Hammond-Brush Company, but, 
owing to some little fault in the engine-room, the visitors 
were obliged to examine the models by the light of gas. 
Since the opening evening the defect has been remedied, 
and the Winter Garden, as well as the town, has been 
illuminated by this lamp. It is only right to say that the 
dynamo for this light was, on the opening night, driven 
by a Robey engine, and as this engine had only been placed 
in the building on the previous evening, allowance may be 
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made for the fact that en was not quite in order. 
The entire Exhibition, which covers a space of upwards 
of 100,000 square feet, and numbers in all about 700 
exhibitors, is being man: with success by an executive 
committee, having as its chai Mr. J. C. Marshall. Of 
course an amateur ment must find many difficulties 
in its way, and it is inevitable that some mistakes should 
be made; but in order that these mistakes, when made, 
should be promptly —— out, and as promptly remedied, 
the exhibitors have formed a committee to look after their 
interests, and this committee, which is qualified by its great 
experience of exhibitions and the method of conducting 
them, is able to advise and, in a measure, direct 
the doings of the executive committee, with a result 
which is satisfactory to themselves and the visitors. 
The number of visitors on the opening day is roughly 
stated to have been about 9000, and the daily aver- 
age attendance may be estimated at about 6500 since 
then ; the season ticket holders numbering some 1200 
are provided wiith a separate entrance gate, and as at this 
gate there is no register, it is quite impossible to say accu- 
rately what the daily attendance has been. A few words 
more on the general arrangements, and we shall then pro- 
ceed to review some of the more important of the exhibits, 

The catalogue, which we alluded to last week as being 
an eminently good one, and as having been closely 
modelled on that of the late Naval and Submarine Exhi- 
bition, just fails in one or two omissions which its com- 
pilers have made. In the original one—the Naval and 
Submarine—a subject matter index was included, by 
means of which visitors were enabled to find at a glance 
the names, numbers, and positions of the various raakers 
of any specific exhibit, while in the catalogue now before us 
it is necessary that visitors should know the names of the 
different makers before they are enabled to find them out. 
and as the exhibits are by no means arranged to follow one 
after the other in the order of the numbers, this is not an 
easy matter to those who have no experience of exhibi- 
tions. Section 1 begins with exhibit No. 1, and ends with 


No. 181, and with this section is included a sub-section of 


workmen’s models, numbering 27 exhibits, making a total 
of 208. The second section begins with exhibit No. 1,and 
ends with No. 247. The third section, with which is also 
included the fourth—fisheries and life-saving—for some 
unexplained reason begins with exhibit No. 500, and ends 
with No. 622 ; while the fifth and sixth sections are com- 
= of 58 exhibits. Now, on first looking at the cata- 
ogue and noting the number at the end of each section, 
one naturally supposes that there are 1135 exhibits to be 
seen, whereas 635 is the real total. One reason for taking 
this much trouble to explain this icular matter is, that 
not having had a catalogue until the afternoon of the open- 
ing day, we were in the hurry of the moment lead into 
making a statement to the effect that the exhibits num- 
bered upwards of 1100. 

Taking advantage of the presence in the district of many 
eminent engineers, odor va &c., the River Tyne Com- 
missioners issued invitations to a number for a trip 
up the river and an inspection of their dock works on the 
day succeeding the opening of the Exhibition, Thursday, 
September 7th. Amongst those who accepted the invita- 
tion were Mr. Trail, of the Board of e; Mr. Manuel, 
engineer-in-chief Peninsular and Oriental Company; Mr. 
G. B. Rennie, London; the Committee of Lloyds, consist- 
ing of Messrs. Martell, McDonald, Green, Munro, 
Williamson, and Cornish; Mr. Davis Sewell, secretary, 
Shipwrights’ Company, London ; Mr. Inglis, Trinity House ; 
Captain Carter, R.N., National Lifeboat Institution, &c. 
They embarked on board one of the river Tyne steamers 
at the extreme point of the North Pier, which is 
some 840 yards in length, after examining the 
great Titan, one of the largest of its kind in the world. 
It is constructed to set blocks of concrete weighing 
forty tons at a projection or overhang of 75ft. 
The jibs are 90ft. in length, and the tailpieces 80ft. 
From this the as seoenees to the point of the 
south pier, so that the building operations might be seen. 
This pier is now 4500ft. in uo and Mr. Messent, the 
engineer, is still adding to it at the rate of about 150ft. 
in the twelve months. The foundations, which are being 
set by a staff of divers, are some 21ft. below low-water. 
The next point touched at by the steamer was the new 
Coble Dene dock, which is in course of construction about 
two miles from the mouth of the river, and which, when 
completed next year, as it is hoped, will a 
water space of about twenty-seven acres, with a land 
space, upon which warehouses are being built, of 
about 160 acres. The entrance lock between the 
gates will be 350ft. long and 60ft. wide. The width of 
tidal entrance will be 80ft., and the depths on the sill 15ft. 
at low water, 30ft. at high water. Leaving Coble Dene, 
the steamer proceeded on its way to Newcastle, passing all 
the well-known works and shipyards along the smoky banks 
of the Tyne. It is needless to mention these in order, but 
a passing word of compliment may be paid to the great 
new works which are just finished at Wallsend. They are 
an offshoot of the well-known North-Eastern Marine 
Engineering Works, Sunderland, and will bear the 
title of the Northumberland Marine Engineering 
Works. It is said that they will be one of the 
largest groups of marine engineering workshops in the 
world, and too much credit cannot be given to the North- 
Eastern Company and to the energetic general er, 
Mr. Allan, for their enterprise in coming into the field to 
battle with such powerful opponents as Messrs. Wigham, 
Richardson, and Co., the Wallsend Slipway and Engineer- 
ing Company, and Palmers Iron Shipbuilding and 
Engineering Company. The steamer having ed up 
the river, and the visiters having admi the swing 
bridge, luncheon was eaten at Sir William Armstrong’s 
works at Elswick, and afterwards one of the famous Tyne 
dredgers was examined as it worked. These dredgers are 
capable of removing as much as 11,000 tons per day each 
with an indicated horse-power of about 250, and the 
average daily take of one of these dredgers is about 8000 
tons. An immense amount of money—close upon 
£4,000,000—has been expended by the Tyne Commis- 


sioners in improving their river, and during the last | which may be admitted to the mouth of suction pipe from 


twenty years ae of 60,000,000 tons have been 
dredged from its 


MARINE ENGINEERING AT THE NORTH-EAST 


COAST EXHIBITION. 
No. I. 
Unper the heading “ Marine Engineering, Section IL,” 
some 247 exhibits are shown, and form to very many the 
most interesting section of the Exhibition. It is not our 


time to time, through a sluice valve in a division in lower 
tank. A filter is also at work to show a system of rapidly 
clearing muddy water for 

Close to this stand is that of Messrs. Douglas and Grant, 
of Kirkcaldy, N.B., who show one of Lightfoot’s nt 
dry-air refrigerators, in connection with an insulated cold 
room. The machine is of small size, compact, simple 
in construction, and of a somewhat novel design. It is 
arranged to be driven by a belt from any existing source 
of power, and is intended for use on board ship, or for 
provision dealers, fishmongers, butchers, &c., or for any 


intention to note all these exhibits individually, for | purpose where a cheap and reliable cooling apparatus is 
many of them are not of a sufficiently prominent or useful | desired. The compression and expansion pistons are both 


order to call for special remark ; and a very large proportion 


of them has been seen in the Agricultural Hall during | both. The air, after being compressed, is 


in one line, the piston and connecting rods being common to 
through 


the Naval and Submarine Exhibition, and described in}a tubulous cooler, where the heat of compression 


these pages already. For the present we shall select some 


is abstracted, and a considerable portion of moisture de 


of the most prominent exhibits at Tynemouth, irrespective | sited. Itis then delivered to the expansive cylinder, which 


of catalogued order, and describe them briefly. 


has a trunk piston on Mr. Lightfoot’s patented design, and 


Among the most prominent of the stands are those of | is at first partially expanded to a temperature of about 35 
Messrs. John Spencer and Co., with whom is Mr. Wasteneys | deg. Fah., passed through the separator for the purpose of 


Richardson and Co., the Wallsen 


Smith, the Leeds Fo ‘me Messrs, Wigham, 
Slip 
ing Company, Messrs. R. and W 


depriving it of a further portion of water, and then finally 


way and Engineer- | expanded to atmospheric pressure, and discharged into the 
. Hawthorn, the Pul- | cold chamber ready for use. Air refrigerators on this plan 


someter Company, Sir W. G. Armstrong and Co., the | may be made of any size, and may be driven by belt or 


Phosphor Bronze Company, the Durham-Churchill Go- 


can have a steam engine attached. Owing to the thorough 


vernor Company, the Darlington Forge Company, Jessop | abstraction of the moisture as water, instead of permitting 


and Co., Shettield ; Hawks, Crawshay, and Co., Hopkinson 
and Co., Huddersfield ; Alexander Wilson and Co., Vaux- 
hall; Douglas and Grant, Kirkcaldy ; Messrs. Tangye 
Brothers, Messrs. Black, Hawthorn, and Co., Messrs. 


a very large part of it to be converted into ice, as in 
the older forms of machines, it is claimed that a greater 
efficiency is obtained, and that for the expenditure 
of a given power there is a much greater produce of cold ; 


Cochran and Co., Birkenhead ; Messrs. Higginson and Co., | besides which there is no trouble from formation of ice, 


Liverpool; Messrs. Clarke, Chapman, and Gurney, 
and Palmer’s Shipbuilding Company. 3 
Messrs. John Spencer and Sons, Newburn Steel Works, 
Newcastle-on-Tyne, make a large we of their cast steel, 
the different objects being tastef 
placed that each one of a large collection may be thoroughly 
examined. At the front of the stand are some cast steel 
dredger buckets, as adopted by the Tyne Commissioners, 
lain dredger bucket backs, and Bagshawe’s patent dredger 
facies back, and a cast steel girder for an Armstrong gun 
i These beams are now adopted by Sir William 
Armstrong, instead of those of built-up wrought iron for 
all his guns) The beams made by Messrs. Spencer and 
Sons for the Armstrong 100-ton gun weigh 10 tons each, 
and are made in one casting. There are also to be seen some 
agen blades, a worm shaft, rollers for swing bridges, a 
rge and heavy hydraulic cylinder, levers for marine 
engines, to o balls, shot, crank shaft, forgings, &c. At 
the back of the stand is a great crank disc, 8ft. lin. in 
diameter and weighing 6} tons. The most interesting 
part of the exhibit, however, consists of some cases of test 
pieces of cast steel, and the results obtained from these 
are sufficiently instructive as to justify us in publishing 
them in extenso on the next page. 

In close proximity to Messrs, Spencer, at the other side 
of the er way, is perhaps the finest stand in the 
entire Exhibition, that of the Leeds Forge Com- 
pany. It consists of a complete set of flanged plates for 
marine boilers, and specimens of the now well known 
Fox’s patent corrugated furnaces and fire-boxes for 
steam boilers. We find here Mr. Fox’s first, or No. 1, 
corrugated flue ; and it will doubtless interest our readers 
to hear that, within the last five years, upwards of ten 
thousand of these flues have been made. At this stand is 
also exhibited the first apparatus ever constructed for 
testing the resistance to collapse of flues of full working 
size. A large number of experiments have been made 
with it under the direction of the Board of Trade and 
Lloyd’s, in order to ascertain the laws which govern the 
collapse of boiler flues, During a recent experiment a pair 
of flues—one of the ordinary kind and one of Fox’s patent 
—hboth of the same diameter, material and weight, were 
tested. The collapse of the plain flue took place at 225 Ib. 
per square inch, while the corrugated one withstood a 
— of 1020 Jb. per square inch before collapse set in. 

hese are no doubt startling figures, but Mr. Fox seems 
to be most anxious that all the truth should come out, and 
for this purpose he has arranged to hold, during the 
Exhibition, a public test, to which he has invited many 
scientific and practical men. On this stand will also be 
found a fine set of corrugated fire-box plates for a torpedo 
boat boiler; the same for a yacht oiler without the 
shell plates; and a front plate and corrugated flues 
fitted together. The front plate is 16ft. in diameter, and 
is made of mild Siemens steel, the ingot for which weighed 3 
tons. There is also an excellent specimen of a corrugated 
steel flue, just as turned out of Mr. Fox’s new rolling mills 
at Leeds. This flue is one of seventy-two ordered for the 
Guion Company’s new steamer, a sister ship to the Alaska, 
—also fitted with these furnaces—which is at present bein, 
built by Messrs. John Elder and Co., Glasgow, and whic’ 
when completed is guaranteed to cross the Atlantic at a 
speed of not less than 20 knots per hour. Another very 
interesting exhibit on this stand is a Fox’s flue which was 
fitted in a boiler, and when at sea was allowed to get red 
hot through shortness of water. The fiue collapsed but 
held on until the boiler was completely empty, except of 
steam, without causing injury to anyone. The company 
exhibits this to show the ductility of the material med 
which it is made, that is, the Leeds Forge Company’s own 
make of best Yorkshire plates, as well as to show how a 
corrugated flue behaves under such circumstances. 

The Pulsometer Engineering Company, of London, 
exhibits several sizes of its well-known pump, the hydro- 
trophe boiler feeder, the “Thames” filter, and a sectional 
model of a steamer showing pulsometer fitted for pumping 
ballast tanks, and bilges, washing decks, circulating 
through condensers, &c, The wearing parts of the pumps, 
which are very few, are also shown separately. A No. 2 
pulsometer is fixed at work, with a very simple con- 
trivance, to illustrate how bilges and tanks on board ship 
can be perfectly drained by the | poseseanrg being supplied 
from the sea with a sufficiency of water to keep it cool and 
working, while it will immediately take up any water 


and no special devices have to be introduced for over- 
coming the difficulties which would otherwise accrue from 
its siodion about the valves and delivery ges. The 
workmanship of the machine is all that can be desired, and 


ly arranged, and so | the efficient action of the moisture-abstracting apparatus 


is demonstrated not only by the freedom of the cooled air 
from snow, but also by the streams of water continually 
flowing from the coolers and separator. In the cold 
chamber blocks of ice are being formed, and frozen fish is 
exhibited, a temperature of many degrees below freezin 
being maintained. The same firm also show photographs o 
larger-sized dry air refrigerators on Lightfoot’s system ; of 
their patent Corliss engines, which are so well known and 
so widely used both in this country and abroad ; and of 
triple-cylinder marine engines on Mr. Alex. Taylor’s system, 
of which they were the first makers, 


CHARLES GEORGE NAPIER. 


Cuartes Grorce Napier, C.E., M.1L.C.E. of England and 
Ireland, and F.G.S., who died on Saturday week at the compara- 
tively early age of fifty-three, was the eldest son of the late 
Captain Heury Edward Napier, R.N., F.R.S., and the nephew 
of the late Generals Sir Charles and Sir William Napier. He 
entered the profession of civil engineer, under the tuition of the 
late Mr. Hemans, in 1849, and after working under that distin- 
guished engineer in various parts of Ireland, joined the Army 
Works Corps—third in command—on the outbreak of the 
Crimean War. On his return from that expedition he was again 
employed by Mr. Hemans, and constructed, among other works, 
the Athenry and Ennis Railway. He was for some years resi- 
dent engineer in charge of the southern portion of the Great 
Southern and Western Railway of Ireland ; and for three years 
subsequently employed in the construction of the Government 
Railways under the Cape Government in the Cape Colony. His 
last employment was in Dublin, under the Local Government 
Board, as an inspector. He was widely known and universally 
respected in Ireland by his professional brethren. We may add 
that a very serious strike, which had already commenced on the 
northern portion of the Great Southern and Western Railway 
of Ireland, and threatened to assume gigantic proportions, was 
— and stopped entirely by his influence, energy, and 

ecision. 


TENDERS. 


SUTTON COLDFIELD SEWERAGE WORKS, 


Mr. E. PRITCHARD, engineer, 27, Great George-street, West- 
minster, S.W., and 37, Waterloo-street, Birmingham. Quantities 
by Mr. E. J. Purnell, Coventry. 


Contract No. 3.—Cast Inow ann EARTHENWARE Pire Sewers anp 


oTHER Works. £ «4d, 
Macrea and Macfarlane, Dublin .. . p 24,090 0 0 
Fotherby and Son, Burnley .. .. . .. .. .. 14,65615 7 
Dovener and Son, Sowerby Bridge ee y 00 
os 69 14,180 0 0 
David Shanks, Kirkealdy .. .. .. 850 0 0 
Jno, Fell, Leam! ce 13,780 0 0 
A. Palmer, Birmingham... .. .. .. .. .. .. 11,885 0 0 
Engineer's estimate .. .. as 12,500 0 0 


Contract No, 4, 


Mr. Law's tender for the house connections and te drainage 
accepted. 


PORTMADOC SEWERAGE. 


For sewerage of Tremadoc and Borth for the Yn aiorn 
Local Board. Mr. Thomas Roberts, Assoc. M. Inst. C.E., engineer. 


Davies and Jones, Festiniog .. .. .. .. .. .. 2818 911 
Davies, Portmadoc—accepted .. .. .. .. .. .. 1762 2 0 
Engineer'sestimate .. .. .. .. .. « 1949 00 


TECHNICAL EpvucATION.—The follo is a list of candidates 
who have been successful in obtaini Exhibitions of £50 
per annum each for three years, and free admission to the course 
of instruction at the following institutions :—1. The Normal School 
of Science and Royal School of Mines, South Kensington, aad 
Jermyn-street, London : Christopher J. Whittaker, age 22, occu- 
pation, engineer, of Accrington ; rge Gibbens, 19, student, Ley- 


tonstone; Isaac T. Walls, 22, painter, Accrington; John H. 
Tomlinson, 20, apprentice, Newcastle-on-Tyne. 2. The Royal 
ur Adams, age 23, occupation, 
er, 


College of Science, Dublin: Arth’ 
engineer, of Abraham Firth, 21 t 
Stockport ; Sidney A, Sworn, 16, student, Southampton, 
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THE STRENGTH OF STEEL AND IRON CRANK SHAFTS. 


A very valuable series of experiments on the strength of steel and iron crank shafts was carried out at the Newburn Steel Works, by Messrs. J. Spencer and Sons, on May the 
26th and August the 30th. The experiments were intended to determine the resistance of the specimens tested to tensile, transverse, and torsional strains. The followi 
Table I. gives the results of the Test-office series of experiments, of which those with an * were conducted in the presence of representatives from the Board of Trade, 
from Lloyd’s and Veritas’ Registers, to illustrate the comparative merits under tensile stress of bars cut from crank shafts and crank webs :— 


TABLE I, 
Forged iron. Steel castings. Steel forgings. 

Mark of test. | | Hise | Hise | Hi7* | | O19i* | O192 | 0193 | O194 | O195* | O196* | | Q100* | Q102 
Section of specimen ..  .. inches *755 "755 “757 “757 755 |  *754 “755 “754 “750 “754 “85 “754 “755 “754 “754 
Direction in which test piece wascut ..| A A B B c c A c A B 
Original area .. .. .. squareinches| 4477 | 4477 | 4477 | | | | +4465 | °4476 | 74465 | | *4465 | | «4465 | +4476 | 4465 | «+4465 | «74465 
Fractured area .. | +3007 | 4477 | ‘4277 | | +8798 | -s771 | 2042 | +3028 | 2480 | +3887 | 2818 | ‘2642 | +2560 | “2281 | | +2290 
Permanent set induced .. tons per sq. in.| 10°00 | 11°30 nil | 8°90 — |1072 18°20 | 16°70 15°9 12°29 19°70 13°00 13°50) | | 13°50 14°00 
Maximum stress. 17°95 19°45 1°99 890 15°87 35°00 283 28 | 31°60 | 27°15 | 80°00 | 29°50 28°90 2860 20°49 
Breaking stress on fractured area ,, 34°74 41°95 1:99 9°39 17°74 | 20°57 502 39°2 44°46 86°76 | 46°73 45°40 | 44-81 56°75 88-84 57°50 
Contraction of area .. .. .. percent.) 36°85 30°82 nil | 4°93 | 10°53) 15°25) | 15°54 54°7 82°18 | 48°86 | 13°84 | 50°83. 41°82 48°96 26°88 
Elongation in length of 10in. 1 6 9 - - — | 8s — |275 | 20°5 | 16°75 22°50 
Elongation in length of 8in. - - 1 6 9°25 - - 9 - 27 % | 28°25 18°25 25°00 
Elongation in length of 5in. » 98°5 25 10°85 13 | 34°75 26 9 | 245 30 29 29 21 29°95 
Elongation in length of 2in. » 82 29 _ 4 8°5 12 4 49°5 35 36 1 87 41 40 43 27°50 40 

Granular .. .. - ~ - 50 - 96 50 50 

= lamina| — lamina — = 100 98 100 100 50 100 100 50 100 

Flaw .. ” - 84 - - - - | 4 - slight 


H bars were cut in the directions indicated in sketch from a forged iron crank shaft passed by Lloyd’s; block cut from between the web was sent here by makers for 


Q bars — cut in the amen indicated out of a block from a forged steel double-throw crank shaft—9fin. diameter, made under 8-ton hammer by Messrs. J. Spencer 
an ns—passed joyd’s. 

0191 was cut from ‘“‘git” of a crank web cast in steel—S 61. 

0195 was cut from a block of mild cast steel—S 73—but pated annealed. 

0192, 0193, 0194, and 0196, ‘‘annealed,” were cut from material of steel crank webs=S 72—cast for Mr. J. Dickinson, Sunderland, by Messrs. J. Spencer and Sons. 


TENSILE TESTS 
is} 
STEEL FORCINGS STEEL CASTINGS 1RON_FORCINCS : 
Horizontal length of each Diagram indicates the elongation. ie 
TABLE II, : 
Results of Test-office series of experiments, of which those with an * were conducted in ped sen gy of representatives from the Board of Trade, and from Lloyd’s and beers thoes ee 9 to 
illustrate the comparative merits under transverse stress of bars cut from crank shafts and webs. The angle given is 180 deg., less the arithmetical mean of included and external of test- es 
piece. Distance between supports=10in. Png 
| Forged iron. Steel castings. Steel forgings. es 
Mark of test. HY | Hut | Ha | Hie | 038 | on | | | O48 | 0% | Q] | Qo | Qa | que 
Length of specimen, 14in. section... inches 1°96 1°24 1°24 1°24] 1-1. 1°25 x 1°23] 1°94 «1°23 1-25 x x 
Breadth by depth squared .. .. 1°9631 | 2°00 | 1:9066 | 1°9066 | 1°7463] 1°8605| 1-9591 | 1°8608| 2°8812 37153 | 1°9066| 1°8605| 1°7136| 1°953 | 1°9066| 1°9066 
Direction in which bar wascut .. .. .. .. ..|  B B - A A B B c c 
Elastic limit, load on centre of bar .. actual tons! 2°32 27245 2098 | 275446 | | 2°728 2°142 5-580 4-690 | 25446 | 2-678 | 2-000 | 2-455 | 2-8571 
Maximum load on centreofbar .. .. 2°32 27589 | 3°93 4°643 4°77 5°714 | 77589 | 11°160, | 6-204 | 5°625 | 6°25 5°71 6°294 
Maximum deflection... .. .. .. .. inches) *19 “2 3°04 21 31 1°68 5°15 4°83 | 6°44 4°21 70 8°64 6°8 70 5°29 
Maximum angle through which bar was bent ..deg.| *5 4 | 7 56 71°25 | 1295 — | 100°5 98 | 120°5 83 | 120°5 118 
Elastic stress... .. .. .. tons per sq. in. | 17°8 16°84 17°08 1662 21°85 240 | 21°95 17°26 29°05 | 22°08 | 20°02 | 18 23°4 19°32 
Maximum transverse stress .. .. 4, 19°41 | 30°90 86°5 41°03 | 46°06 | 58°28 46°78 58°10 | 42°43 | 58°3 50°76 =| 49°34 | 48°08 44°96 | 49°5 
Mechanical work exerted in bending bars..inch-tons | 1°92 2°68 | 86°87 | 61°92 | :116°32 | 230-24 97°81 20464 225-44 214-75 1816S 25715 149°6 :252°6S 238-71 | 
Result—br., broke ; nbr., not broken... .. .. .. br. br. | br. br. br. nbr. br. nbr. br. nbr. nbr. nbr. br. nbr. nbr. br. - 
Appearance {Finely granular... .. 4s - 100 100 - 98 90 - 79 


O 41*, Q3*, Q22* were taken to a 2-ton hammer, and were submitted to ted blows. 

041* broke having had its ends hammered together until they were . apart ; fracture was finely granular. 

Q3* broke after having had its ends hammered together until they were 1fin. a parallel ;; fracture was finely granular. She 

al held together het its ends met, and : sa it then was hammered att until the clear : was reduced to ,',in., when the bar tore partly, gmap Nepean nary on outside of bend. of 
bars were cut in the directions indicated in sketch, Table I., from at forged iron shaft, passed by Lloyd’s ; block cut from between the webs was sent here by makers for 


of a block from a forged steel double throw crank shaft—Q9gin. diameter, made under 8-ton hammer by Messrs. J. Spencer and Sons 
webs, cast for Mr. J. Dickinson, Sunderland, by Mesars. John Spencer and Sons. 


testing purposes. 

Q bars were cut in the directions indicated out 
—passed by Lloyd’s. 

O bars were cut from material of steel crank 


8 Q,22.8 Q.3.A B. 
ie 
STEEL FORGINGS STEEL CASTINGS IRON FORCINCS 


Hor izontal length of each Diagram indicates the actual deflection. Vertical lengths indicate transverse stress in tons per square inch, All the Diagrams drawn to same scale 


a 
: 
i 
EE Th = 
; 
' 
\ 
) 
Ke 
~ 


192 


THE ENGINEER. 


Serr. 15, 1882. 


THE CHANNEL TUNNEL* 

By Mr. J. HawksHaw, C.E., M.A., F.G.S. 
Tus year the Channel Tunnel Company sought to obtain powers 
from Parliament to enable it to make a tunnel to connect this 
country with France, by a railway beneath the Channel, and it 
deposited plans and prepared a Bill for the purpose. The South- 
Eastern | set Company did likewise. Neither company 
obtained a hearing before Parliament, but there have been pre- 
liminary inquiries by the Government, the results of which are 
that they have announced their intention of submitting the 
whole question to a Select Committee of both Houses, to be ap- 
inted early in the next session of Parliament. The Channel 
mel Company had proposed to make a tunnel, beginning 
in Dover and passing beneath the shore line, about two miles 
eastwards of that town, at Fan Hole, near the South Foreland. 
The South-Eastern Railway Company’s plans showed a tunnel 
beginning at the west-end of the undercliff which lies between 
Folkestone and Abbot’s Cliff, and which was to pass beneath 
the shore line, near Shakes Cliff, to the west of Dover. 
A Submarine Continental Rai aay Coueny, was incorporated this 
year to purchase certain works belonging to the South-Eastern 
Railway, consisting of two shafts, sunk on the foreshore, near 
Abbot's Cliff and Shakespear Cliff, in the lower beds of the chalk, 
and a mile or thereabouts of headings driven in the lowest beds of 
the same’ formation. Nearly everything that has been heard 
during the last twelve months about a Channel tunnel has 
emanated from this company, who maintain that the part of the 
coast on which the South-Eastern Railway Company’s works lie is the 
only place from which the tunnel can be made. The Channel 
Tunnel Company has remained silent, relying on an opportunity 
of proving its case before a Parliamentary Committee. That, 
hitherto, has been denied to it; but the following facts may show 
that the Channel Tunnel Company’s proposal is worthy of con- 
sideration, and that the question has not at all been settled by the 
South-Eastern Railway Company’s operations. The Channel 
Tunnel Company was incorporated ten years ago—in January, 
1872—when it had already existed in the less ambitious form of a 
Committee for four years, viz., from 1868 to 1872, and it com- 
prises among its supporters and advisers those who, nearly seven- 
teen years ago, carried out the first practical investigations, both 
geological and engineering, which were undertaken with a view to 
ascertain where and how a tunnel could be made beneath the 
Channel. Geological surveys were then made which determined 
the identity of the beds on the two sides of the Channel. The 
continuity of the same beds across the bottom of the Channel was 
determined by a sounding apparatus, which brought up specimens 
from the bottom. The thickness of the chalk was ascertained by 
borings 500ft. deep, made through it on the two coasts; and a 
machine, made by Mr. Brunton, for excavating chalk was tested, 
and was found to work as rapidly and as efficiently as the machine 
lately used between Folkestone and Dover, of which so much has 
been said. All the geological work was done in the years 1865-7 ; 
the machine was tested in 1870.+ Moreover, this same Channel 
Tunnel Company originated the French Company, and supplied 
the plans on which their ion was obtained in 1875. Inves- 
tigations which have since been made have confirmed the results 
of these earlier inquiries, but have added no new facts of 
much importance from an engineering point of view. Having 
given so much of the history of this company as seemed 
necessary, I will now proceed to the general question of the tunnel. 
I shall pass by the political, and, in great part, the military side of 
the question—but the latter cannot be overlooked by the civil 
engineer, as the terminal point of the tunnel will, in this country, 
have to be determined by military considerations. Primarily, the 
Channel tunnel question is a geological one. A knowledge of the 
logical condition of the ground to be passed through is abso- 
utely necessary for the successful execution of a tunnel under the 
Channel. Monsieur Thomé de Gamond was the first engineer who 
worked at the geological part of the question. With admirable 
energy and perseverance he devoted much time to the study of the 
geology of England and France, not confining his labours to the 
coast line, but continuing them inland. Unfortunately he failed 
to realise the insuperable difficulties of making a tunnel under the 
Channel through the formations below the chalk. The result of 
his labowrs was the proposal to make a tunnel under the Varne 
from Folkestone to Cape Grisnez, through the Wealden 
and oolitic formations. Monsieur Thomé de Gamond had not 
neglected to consider the possibility of making a tunnel through 
the chalk further to the east. He was led to select the line 
under the Varne, in the belief that, by sinking a shaft on the 
Varne, the tunnel could be attacked at four points instead of two, 
and so the work could be more quickly done. In this, I think, 
most engineers will now agree he was mistaken, and that a tunnel 
is not practicable on the line which he adopted. In later years 
M. Thomé de G d was iated with those who proposed a 
tunnel through the chalk, and he signed the plans for such a 
tunnel, on which the French cc ion was obtained in 1875. It 
was in the year 1866 that he proposed a tunnel under the Varne. 
For some years before this time, Sir John Hawkshaw had been 
considering the practicability of a tunnel under the Channel. His 
large experience in tunnelling led him to see the facilities which 
the chalk would offer for making such a tunnel. Early in 1865 he 
obtained the services of Mr. Day, an accomplished geologist, who 
a knowledge of surveying. Mr. Day spent several 
months in that year in examining and surveying the cretaceous 
and underlying beds on the English and French coasts, and pre- 
pared for him a geological map, showing the position of those beds 
along the two coasts. He, moreover, made a conjecture as to 
their position on the bed of the intervening sea. This survey con- 
firmed the fact, in so far as it was then known from the writings 
of W. Phillips, De la Beche, and others, that the chalk strata over- 
lying the gaultarealmost identical, bed for bed, on the twocoasts. To 
supplement Mr. Day’s work, in so far as it related to the Channel, 
Sir John Hawkshaw employed Mr. H. M. Brunel, who was then 
his pupil, to take soundings across the Channel, and to ascertain 
as far as possible the nature of the material forming the bottom of 
the sea. An apparatus was devised for the purpose, by means of 
which specimens of the sea bed were obtained. It was found that 
instead of the sea bottom being composed of loose transported 
material it was mostly formed of rocks, in situ, similar to those 
seen on the adjoining coasts. This marine survey, carried out in 
1865 and 1866, determined the continuity of the upper cretaceous 
beds across the Channel. It did not confirm Mr. Day’s conjecture 
as to the position of the beds throughout. Specimens of chalk 
brought up from the bottom showed that the outcrop of the gault 
near the English coast lay further to the west than Mr. Day had 
shown it. It was still necessary to ascertain whether the thickness 
of the lower beds of chalk, which had been measured in the cliffs 
on both coasts where all the beds are exposed, was maintained 
after the lower beds disappeared beneath the sea. Accordingly Sir 
John Hawkshaw determined to bore through the chalk, at two 
points, on the English and French coasts respectively. In this 
costly operation he was assisted by the late Mr. Brassey, Mr. 
Wythes, and Mr. Easton. The points selected for the borings 
were St. Margaret’s Bay in England, distant four miles east of 
Dover, and about eight miles east of the outcrop of the lowest 
chalk beds on the coast, and Ferme Mouron in France, two and 
a-half miles west of Calais, and four miles east of the 
outcrop of the same beds on the French coast. These borings 
showed that the thickness of the lower chalk does not diminish to 
any extent as we follow it eastwards from the outcrop, Thus, by 
the year 1867, the geological information was obtained which was 
thought to be necessary by Sir John Hawkshaw. Soon afterwards 


he prepared plans for the Anglo-French Committee, in conjunc- 
tion with Mr. Brunlees and M. Thomé de Gamond, showing a 
tunnel through the chalk from St. Margaret’s Bay in England 
to Ferme Mouron in France—line A on plan. In 1868 the 
Anglo-French Committee applied for a concession from the French 
Government, and a Commission was appointed that year in 
France to examine the question. After various inquiries, and a 
long correspondence between the two Governments, a concession 
was obtained in France. A further series of geological 
investigations were then begun. These were made by French 
geologists and engineers. I may here remark, that before 
granting the ion, which imposed very onerous conditions 
on the Sew Company, their Government obtained a declaration 
from the Government in this country that the latter did 
not object to a tunnel in principle. They, moreover, waited 
until our Parliament had passed a Channel Tunnel Bill authorising 
the Channel Tunnel Company to carry out certain preliminary 
investigations. The French Company were bound by their con- 
cession, obtained in 1875, to spend ,000—2,000,000f.—in pre- 
varatory works of all sorts, such as investigations, pits, galleries, 

rings, &c. The conduct of these operations was entrusted to a 
committee, presided over by M. Lavalley, so well known in con- 
nection with the Suez Canal works. The geological work was 
assigned to MM. Pottier and Lapparent, mining engineers and able 
geologists, and they were assisted by M. Larrouse, hydrographer to 
the French Navy. They began by repeating and extending, on a 
more elaborate scale, the marine survey made ten y2ars before by Sir 
John Hawkshaw. Using an apparatus of the kind already men- 
tioned, they succeeded in bringing up a great number of specimens 
of the rocks forming the sea bed. ‘These soundings confirmed, in 
all material points, the old survey. In addition, owing to the 
great number of soundings that were taken and to the number of 
specimens from the bottom that could be identified, it became 
possible to plot, with some accuracy, the junction of the lower 
chalk and gault from shore to shore, except for a short distance 
where those beds pass beneath the sands of the Varne. In addi- 
tion to the marine survey, a second boring was made at Sangatte, 


should be given to the following’ questions :—(1) What are the 
military requirements with regard to the tunnel? (2) Where must 
the tunnel end inland in order to give the best accommodation to 
existing railways? (3) What are the most favourable strata for the 
tunnel works? (4) On what line will any error in our geological 
calculations be of least moment? (5) Which is the shortest prac- 
ticable submarine line? The problem, in so far as it depends on 
surface features of the land and geological conditions, is very 
different in the two countries, being simpler in France. The points 
where the tunnel can pass under the shore-line in France are 
limited by geological conditions to the part of the coast which lies 
between the Ferme Mouron on the east—where the boring was 
made in 1867—and Sangatte on the west, a distance of about two 
miles. The country, for some way inland throughout this distance, 
is low and flat, and probably, looking to military requirements or 
to communications with existing railways alone, it is not v. 

material within these limits where the tunnel first reaches the 
coast. The point may be determined wholly by engineering and 
cotemien! requirements. The case is very different and much more 
complicated on the English coast. Geological conditions will admit 
of the tunnel passing under the shore-line anywhere between St, 
Margaret’s Bay on the east and Shakespear Cliff on the west, a 
distance of 44 miles. With the exception of the valley of the river 
Dour, which enters the sea at Dover, the land along this part of 
the coast is high, bounded by chalk cliffs from 200ft. to 500ft. high, 
Such being the nature of the coast, there are only three places 
where the exit from the tunnel can be made—in the valley of the 
Dour near Dover, inland in the chalk escarpment to the north of 
Folkestone, and in the landslip between Abbot’s Cliff and Folkes- 
tone. In the first case the tunnel would pass under the shore line 
to the east of Dover, and in the latter two cases to the west of 


Dover. At the last-mentioned place, between Abbot’s Cliff and 
Folkestone, the tunnel on the South-Eastern Railway has been 
partially destroyed by a landslip, and the line was blocked for 


some weeks near Abbot’s Cliff by a fall of chalk in 1876. This 
part of the South-Eastern Railway is liable to be obstructed at any 
time by larger landslips. For this reason it would be out of the 


and the results of this work—done in 1875-6—were published in 
1876-7, in the form of reports, with nn and sections, Since 
then the French Company—acting under the advice of M. 
Lavalley and M. Raoul Duval—have sunk two shafts a little to the 
west of Sangatte, and have driven some short headings in different 
directions through the lower beds of the lower chalk, and 
they are now driving two longer headings by machinery. 
This is being done for the purpose of defining the —— of the 
gault and lower beds of Chalk. The researches by the French 
company have as yet brought no very novel facts to light, such as 
to disturb the main conclusions which had been previously arrived 
at in this country, but they have made our knowledge more 
definite in several particulars. Their survey shows that there is no 
break in the line of the outcrop of the gault, such as would be 
caused by any large fault. It attempts to define the position 
of the outcrop of the various divisions of the chalk. The position 
of these outcrops, on the plan accompanying the French report— 
1875-6—indicat iderable depression in the chalk beds, 
extending along and not far from the English coasts. Mr. 
Topley, of the Geological Survey of England, who reported to the 
Channel Tunnel Company in 1878, on the French investigations, 
inclines to think that the view of the French geologists, with 
regard to the existence of such a depression is correct. He thinks, 
moreover, that we may take the position of the outcrop of the 
gault, as it is shown by them, as being, for all practical purposes, 
accurate. It differs from that suggested by Mr. Day ; but the 
marine survey made for Sir John Hawkshaw had cerned 
shown that the chalk probably extended near the Englis 
coast much further to the west than Mr. Day had shown it. 
We must remember that Mr. Day, in laying down the ition 
of the beds across the Channel, had no other data than he 
could procure from a study of them on the two coasts. Since 
1880 the South-Eastern Railway Company have been carrying on 
experimental works between Folkestone and Dover. They have 
sunk two shafts, one near Abbot’s Cliff and one near Shakespear 
Cliff. A third shaft is being sunk to the east of the Shakespear 
Cliff. Headings have been driven from the first two shafts, in 
directions more or less parallel with the cliff, in the lower beds of 
gray chalk. The above account is a brief summary of the 
geological work done up to the present time in connection with the 
Channel tunnel question. As English and French geologists do 
not employ the same terms in describing the principal divisions of 
the chalk, I have given a comparative table, showing the divisions 
recognised in the two countries. Before leaving the geological part 
of the question, I will refer briefly to the information that is avail- 
able, and may be of use in discussing the question of the tunnel, but 
which has been collected by geologists, not for that purpose, but in 
furtherance of their own science. Early in this century the atten- 
tion of geologists was given to the chalk cliffs forming the south 
coast of England. Mr. W. Phillips read a paper before the Geolo- 
gical Society of London, in 1818,* describing the various beds of 
chalk, showing how constant they were in character and composition 
at points far apart, and, moreover, that corresponding beds were 
found on the French coasts of the Channel. These views were 
confirmed by De la Beche, in 1821.+ Mr. Hopkins, in 1857, in his 
account of the structure of the Wealden district and the Bas 
Boulonnais, deals with the disturbances which affected these beds, 
as well as others in the south-east of England. The eastern 
boundary of his “disturbed district” passes from Abbot's Cliff to 
Cape Grisnez, just missing the area which any tunnel through the 
chalk must traverse. Mr. F. G. H. Price contributed a valu- 
able paper, in 1876, on the gault and upper chalk near 
Folkestone; but it is to Mr. Whitaker and Mr. Topley, of the 
Geological Survey, that we are indebted for most of the facts 
which have been acquired during late years respecting the beds in 
question, which facts have been published in the memoirs of the 
Geological Survey and elsewhere. In France, Prof. Hébert, Dr. 
Barrois, M. Potier, and others have added much to our knowledge 
of the cretaceous beds in that country. In a few words, the 
following is a summary of our geological knowledge of the question, 
as regards the chalk. This is the only formation we need consider, 
for no other offers equal advantage for the construction of a tunnel. 
Indeed, through no other formation is a tunnel practicable, takin 
all things into consideration. Identical beds of chalk are phenome | 
above the gault in the cliffs on the two sides of the Channel. 
These beds are, on the two shores, similar in composition, contain 
similar fossils, and vary but little in thickness. ‘Taken as a whole, 
they have a slight dip to the north-east. They have been found to 
pass uninterruptedly across the bed of the Channel, on which 
sections cut obliquely through them are exposed in bands stretch- 
ing from shore to shore. Borings have shown that the lower beds 
increase rather than diminish in thickness as they dip below the 
sea-level, to the north-eastwards of their outcrop. 

Position and Line of Tunnel.—It will be necessary to assume 
certain requirements to be fulfilled by the tunnel before * peciaed 
to discuss on what line it will be best to make it. Ishallassume— 
(1) That it will communicate with existing railways in the ordinary 
way by continuous railway, and not, as has been suggested, by 
shafts and hydraulic lifts. (2) It will be provided with a means of 
drainage by gravitation to the shore. That is, the water met with 
in the tunnel should be able to flow by gravitation from the 
summit level in mid-channel to the shores of the two countries. 
This is necessary for safety during construction, and for drainage 
afterwards. (3) The tunnel will be made for two lines of way, and 
be so designed as to be capable of being worked by ordinary loco- 
motives. (4) The gradient will be nowhere worse than about 1 in 

Geology has told us the kind of strata which will be 


british Association, Section A. 

+ Irials were made with Mr. Brunton’s machine in the grey chalk at 
&nodland on many occasions. On the 8th September, 1870, it excavated 
a heading 7ft. in diameter at the rate of 44in. per hour; on the 20th 
January, 1871, the rate was 45in. an hour, and on 25th February, 1871, 
it was 49in. an hour, 


met b th the Channel. The experience of engineers gained 
in past works can alone determine through which of these 
strata, and through what part of them, it will be best 
to pass. Before attempting to do so, due consideration 


* Transactions, Geological Society of London. Vol. 5. 
¢ Transactions, Geological Society of London. 2nd Series, Vol. 1. 


q to place the tunnel mouth on such treacherous ground, 
even if the place satisfied other requirements, such as facilities for 
the defence of the tunnel, and for communication with existing 
railways. Similarly, if the tunnel exit were in the chalk escarp- 
ment to the north of Folkestone, it would be near no fortified 
place, nor could junctions be conveniently made with existing rail- 
= Moreover, this position would necessitate at least six miles 
of land in tunnel, in addition to a longer sea tunnel, than from 
any point of the shore further to the east. The valley of the 
Dour alone remains to be considered. The tunnel mouth can there 
be placed at a moderate height above high-water level, which 
means a shorter length of tunnel, and better gradients between 
the tunnel mouth and the lowest point of the line beneath the 
sea ; it can be placed either within or without the fortifications, as 
the military authorities may require ; and, as the existin railways 
terminate at Dover, they can with ease be connected by short rail- 
ways with the tunnel line. It remains to be seen whether the 
engineering and geological requirements are as compatible with its 
terminating at Dover as at the only two other possible places. I 
have stated that if the tunnel terminates at Dover it must pass 
under the shore-line to the east of Dover. This must be so for 
the following reasons. If we take a gradient of 1 in 80, and 
assume that the level of the rails where the tunnel passes below 
the shore line at low-water mark cannot be less than 100ft. below 
the surface of the foreshore, we then require a distance of at least 
two miles between the point where the tunnel passes under the 
shore and its mouth inland, supposing it to terminate at a point 
not much above high-water level. The higher its terminal point is 
above that level toa greater degree will the required distance exceed 
two miles. From this it will be seen that if the tunnel 

under the shore-line to the west of Dover, that is between Dover 
and Shakespear Cliff, it will, if it is to terminate in Dover, have 
to make a useless circuit of two miles inland. But further than 
this, the sole advantage which it can be alleged is to be gained by 
crossing the shore-line west of Dover, is that of remaining in certain 
lower of chalk, which have their outcrop near iieciane, 
some six or seven miles to the west of Dover. Now, this advan- 
tage, if it be one, can only be secured by placing the tunnel mouth 
on the outcrop of the beds in question, that is in the 
Folkestone Landslip, or on the chalk escarpment to the north of 
Folkestone. That is to say, the sole reason alleged for going west 
of Dover precludes the tunnel terminating near that town. From 
these considerations it will be seen that, if the tunnel terminates 
in the Valley of the Dour, it should cross the shore line to the east 
of Dover, and there are other and far more weighty reasons why 
the tunnel should leave our coast to the east of Dover. The plans 
deposited by the Channel Tunnel Company this session 
show the sea tunnel to begin at Fan Hole, which lies a short 
distance to the west of the South Foreland Lighthouse. 
The first line laid down by Sir John Hawkshaw, in 
1867, left our coast at the same point. It was afterwards 
moved to St. Margaret’s Bay, further to the east, and was so 
shown in the plans on which the French ion was obtained 
In both cases the tunnel was shown to pass in a direct line to the 
Ferme Mouron in France. Now, a line drawn from a point about 
half a mile to the east of Fan Hole, to a point about half a mile to 
the south-west of the French works at Sangatte, is the shortest 
line between the two countries, measured from low water to low 
water, and is about 20} miles long. From Fan Hole to the Ferme 
Mouron, in a direct line—line B on plan—is 214 miles, and from 
the same place to the boring made in 1876, near Sangatte, is 
20} miles—line No. 1 on plan. Practically this last is as short a 
line as can well be obtained. For to move the point of departure 
eastwards in England would be to lengthen the land tunnel in 
order slightly to shorten the sea tunnel, and geological conditions 
prevent our moving the line further to the west in France. As we 
move the point of departure on the English coast to the west, 
we increase the then of the most direct line to the French 
coast, and as we move it to the west of Dover this length is 
rapidly increased, for the tunnel cannot be made in a straight line 
from any point in England west of Dover, but must be made in a 
curve, deviating considerably from the most direct line. Thus 
from Fan Hole, or thereabouts, the shortest line for the 
sea tunnel is obtainable ; again, as Fan Hole is distant a little over 
two miles from Dover, it is at the minimum distance, required to 
pass with a gradient of 1 in 80 from the mouth of the tunnel to 
the required depth below the shore line, and thus we get the 
shortest possible land tunnel. I think that, so far, it has been 
shown that everything is in favour of the tunnel terminating in 
the valley of the Dour, and passing beneath the shore line near 
Fan Hole. It remains to be seen how far these advantages are 
outweighed by any geological conditions afforded by the Folkestone 
route. The only reason which has been given for taking the tunnel 
under the shore line to the west of Dover is, that by so doing it 
can be made wholly in the lowest beds of chalk. It is asse 
that no water, or very little, will be found in these lower 
beds. Now what are the facts? We are told that little water is 
found in the heading from Shakespear Cliff; that may be so, as 
far as it has gone. In the headings driven at Sangatte, in the 
corresponding beds in France, water is met with flowing from 
fissures at the sides and bottom, and not confined to one place, but 
throughout the headings. The quantity which I saw was not 
large—the largest spring, perhaps, 30 gallons per minute—but it is 
enough to prove that those beds are not impermeable ; and no one 
can assert that where small water-bearing fissures exist, larger 
ones may not be met with. In the region where a tunnel is 
possible, the only other evidence we have as to the by tee | 
qualities of these beds below sea level, is that obtained from sm 
borings, few in number, and not of much value as compared with 
the evidence derived from headings and shafts through the beds. 
Above the level of the sea we can study the beds at many points, 
I do not attach much value to deductions as to the probable 
condition of the beds below the sea level, made from their observed 
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conditions above the sea level, for the constant movement of the 
land waters, from the highest ievels to the points where they are 
discharged into the sea, must produce well-defined drainage 
channels underground, which need not necessarily exist at greater 
depths where there is no such rapid circulation. Still, as much 
has been made, especially by the French engineers, of evidence 
derived from observations on the zones, from which water is dis- 
charged on land, I will give a few facts relating to them. In 
France water may be seen to flow in many places from the lower 
beds of chalk, where they appear in the cliffs, between Escalles 
and St. Pot. I saw water flowing at the very junction of the 
lowest beds and the green sand. ‘There are some large springs at 
Cran d’Escalles, which, on the section accompanying the French 
report—1875-6—are shown at about 60ft. above the upper green 
sand. ‘The section shows Lydden Spout on the same horizon, but 
that copious and well-known spring on the coast between Folke- 
stone and Dover issues, according to Mr. F. G. Price, who carefully 
measured the cliff section near it, at the top of the so-called “cast 
bed,” about 32ft. above the upper green sand, or 46ft. above the 

ult. Therefore, if this evidence is worth anything, it shows that, 
on the French side, water might be met with largely 60ft. above the 
green sand ; or, allowing 36ft. for the depth occupied by the tunnel 
and its masonry, 24ft. only above the tunnel, supposing it to be 
driven continuously along the top of the green sand. On the 
English side, as the water is found only 32ft. above the green sand, 
the top of the tunnel would be in this water-bearing zone on the 
same assumption. It is needless to say that no railway tunnel 
could be driven along the top of one bed, following all its flexures. 
Thus, if the evidence from the permeability of the strata on land 
proves anything, it is that a tunnel driven in the lowest beds of 
chalk must come very near a bed from which large springs are 
discharged on land, and that it will probably have to pass into this 
bed. I may here remark that it is a fallacy to suppose that if a 
heading were driven across the Channel in one bed, without meet- 
ing with water, it would prove that a tunnel could be driven on 
the same line equally free from water. The vertical depth of 
a heading is only 7ft., that of the excavation for a tunnel would 
be at least four times that depth. In the Severn tunnel works, 
headings have been driven in perfectly dry strata, yet, when the 
same have been enlarged for the full-sized tunnel, large quantities 
of water have been met with in the adjoining strata. 


(To be continued.) 


THE NORTH-EAST COAST EXHIBITION. 

Tue Earl of Ravensworth, in opening the North-East Coast 
Exhibition in Tynemouth, delivered an address, the principal 
portion of which is, we think, worth reproducing in our columns. 
He said, after some preliminary observations :— 

“*T may be permitted, in the first pom, to cordially congratulate 
the energetic promoters of the Exhibition upon the choice of the 
locality. No more suitable locality could have been found than 
this, which is practically the centre of the great—I might say 
almost the greatest interest of the North of England—I mean the 
shipbuilding interest, and all those various trades connected with 
it. We are within easy access of all the magnificent group of ports, 
which I may embrace in one phrase and call the north-eastern 
ports, comprising Blyth on the north, the port of the Tyne, the 

rt of the Wear, the port of the Tees, and extending as far as 
Whitby onthe south. Well, ladies and gentlemen, you all know 
very well that this mighty industry, this national industry I will call 
it, has enjoyed for the last four years an almost unprecedented 
period of prosperity ; and I rejoice to think, from all I can learn, 
that these great ports, and the great sister ay | upon the 
Clyde, are still enjoying that prosperity. I can discover no 
symptom of a decline in that prosperity. I must further con- 
gratulate the executive committee upon having found such an 
edifice as this for the pa s of this Exhibition. I think it is 
very satisfactory that they have done so; and when you have had 
an opportunity of inspecting this building and its contents, and 
also the contents of the various annexes, you will agree with me 
that the Exhibition is worthy of their efforts. The first depart- 
ment to which I wish to direct your attention for a few moments is 
that of naval architecture. By the favour of the Admiralty, we 
have been furnished with some interesting and almost historical 
models ; and in this particular department you will be able to com- 
pare the graceful forms of the old sailing line-of-battle ships— 
those old wooden walls of England of which we used to be so proud— 
with those ponderous and iron-cased monsters the modern war 
vessels, which are certainly more remarkable for their prodigious 
offensive and defensive purposes than for any peculiar grace and 
elegance of form, and—standing here in the presence of some able 
critics—I will venture to add that they possibly lack a little of 
what I may call uniformity of type. There is a very old saying, 
and a very true one, that good models are an essential element of 
the condition of good work; and we also know very well that 
another essential condition of successful production is the judicious 
division and distribution of labour. Division of labour is one of 
those good things which has some drawbacks. It implies, and 
necessarily implies, a certain tony of toil, b it involves a 
certain concentration of mind and energies upon a limited sphere of 
work, and therefore I think it is of the highest importance that, from 
time to time, those intelligent classes of our fellow-countrymen—I 
mean the skilled artisans—should have the opportunity of seeing the 
completed ship on a perfect and well designed model, and thereby 
be enabled to judge of and to appreciate the value of the individual 
labour that each man has added to the work. There is, probably, 
no work in connection with which the division of labour is more 
usefully applied than the construction of aship. You have your 
rivetters and your fitters, your riggers, your ship carpenter, you 
have the decorator and the cabinet maker, and various other trades 
employed, and there are also the large class of workmen who are 
employed upon the more intrinsic portion of the ship—the 
machinery. I trust the working classes will avail themselves of 
this ——— of seeing the models which are exhibited here, 
and which are the finest specimens of naval architecture. I think 
the executive committee have most wisely offered to the various 
workmen, at the vast establishments at the ports I have mentioned, 
the ee of exhibiting their own models, and have offered 


rizes an to the ful exhibitors on this occasion. 
‘ou will see“exhibited, of course, models of magnificent ocean 
steamers, which are the wonder and envy of the world. You will 
see models of yachts of every form, boats of all descriptions, and, 
in fact, of everything in which our maritime commerce is carried. 
The next department to which I shall refer is one equal in import- 
ance to the department of ships’ models—the marine engineering 
department, which, there is no doubt, will have more attractions 
for the scientific and instructed people who visit this place. I will 
only state that, great as has been the improvements effected in 
recent years in our types of ships, that improvement is small in 
comparison with the progress and improvement that have been 
made in marine engineering. It was only at the close of the last 
century and the commencement of this century that that great 
pioneer of steam power, James Watt, was content to conduct his 
valuable experiments with a pressure of 15 lb, on the square 
inch. Nowa pressure of 80 1b., and even 90 1b., and more than 
that, is to be found in connection with our mercantile steamers. 
in mind what this means. This vast uisition of power 

has been obtained at a great economy of fuel; and when you 
remember how universally steam has taken, and is still taking, the 
place of sail, even in the most distant ocean voyages ; when you 
remember the cost of coaling at different ports, and the delay con- 
nected with coaling; when you remember further that the more 
you economise your coal space, the more space you will have for 
cargo, and the greater will be the profit earned by the ship—when 
you remember all these things, you will be able to appreciate in 
some degree the debt we owe to the marine engineer. I will 
illustrate the triumphs of the marine engineer by referring to one 


or two vessels, The Alaska, which is a steamer built not long ago, 
and forms one of the Guion line of Transatlantic steamers, 
performed the voyage across the Atlantic to New York, a few 
months ago, under seven days. The Alaska is not inappropriately 
called the greyhound of the Atlantic; and she has a sister ship, the 
Arizona, belonging to the same company, and built by the same 
builders, Messrs, Elder and Co., of Glasgow, and these vessels can 
be claimed to be the two fastest ocean steamers in the world. The 
Alaska performed the voyage out and home, under rather unfavour- 
ablecircumstances of weather, ina very few hours over fourteen days. 
That, I believe, is a feat that had never yet been accomplished in 
ship travelling. I mention this only to show what I consider are 
the triumphs achieved by marine engineers. The same firm— 
Messrs, Elder—are at this moment under contract to build a vessel 
which will run half a knot faster than the Alaska, and I need not 
remind the engineers around me of the amount of uncertainty and 
difficulty which arise in getting one knot or a half knot more speed 
out of a vessel. I hope Messrs, Elder will be successful. The 
marine engineer has not only annihilated time, but he has defied 
distance, and brought the most distant parts of the world within 
the limits of a voyage of a few days or weeks. Presiding over this 
department is a gentleman who stands at the head of his profession. 
There is another section which must be of the deepest interest to 
all of us—I mean that ted with lifeboat work. You are well 
aware, perhaps better than I am, of the nightly conflicts that are 
waged with the elements by the noble crews of the lifeboats, and 
the efficient aid afforded them by the Coast Guard, the very pick 
of our Royal Navy—aided by all the appliances which do so much 
in the saving of lite, and, geo add, Tast and not least, by the 
noble Volunteer Life Brigade, in whose birthplace we are standing at 
this moment. South Shields, I believe, was the birthplace of the life- 
boat, and some twelve years ago Tynemouth initiated the Volunteer 
Life Brigade. Couldamoresuitable locality be chosen foran exhibition 
of lifeboats, and all the gear connected with them, than Tynemouth? 
I may also remind you that a great ancestor of the present Duke 
of Northumberland, whom I am glad to see here to-day, the great 
Duke Algernon, was one of the first supporters of the lifeboat 
movement, and supported the first designer of the lifeboat which 
is now in general use. I think that the Lifeboat Institution owes 
much to the house of Percy. The next department I come to 
stands side by side with the Lifeboat Institution—I mean the 
lighthouse department, and all the various appliances which art 
and ingenuity have invented to minimise the danger of our coasts. 
ell now, ladies and gentlemen, there is no element, not excepting 
even water itself, that has afforded to the scientist and to the 
hilosopher, and to the practical engineer, a wider scope and field 
or experiment in recent years than the element of light. The 
poets of old, in all the classic imagery of their poetic mythology, 
were wont to represent the king of the heavens, the father of the 
gods, seated upon clouds, with a thunderbolt in his right hand 
ready to hurl the mighty missile at the head of offending mortals 
or gods, as the case might be; but the modern scientist appears to 
me to handle the lightning with equally as much readiness and 
still greater dexterity than Jove himself. It is impossible to say 
to what use and point this extraordinary and marvellous invention 
may not reach. It is only a few days ago that Professor Siemens, 
an able exponent of everything connected with electrictity, 
astonished the world by telling us that before many years have 
elapsed the forces of wind and wave may be pon aE to create 
the very light which is to warn the storm-bound mariner, and 
guide and lead him into the haven. Science is thus going to help 
nature herself to protect mankind against her own fury. Surely 
we live in wonderous times. The marine engineer has annihilated 
time and space, and now the electrician is going to make the fire from 
heaven our friend. The electric light has been employed usefully 
in lighting our coast ; and we look to it to light our harbours, our 
quays, and our streets, and even our line-of-battle ships are lighted 
by it at this present time. There is no saying to what uses this 
magnificent light may not be applied. You will see here specimens 
of the various systems of concentrating and distributing this 
wonderful light. We find in this county a branch of the inven- 
tion, and a company formed to carry it out ; Messrs. Swan and Co. 
are prepared at this moment to light our kitchens or our corridors 
upon the shortest possible notice, All these triumphs of science 
will be exhibi to your wondering eyes within these walls. I 
will now allude last, but certainly it is not the least department, 
to the department which represents the fishermen and all the gear 
and appli ted with this trade. The fishermen’s avoca- 
tion has always been, and I fear always will be, a dangerous avoca- 
tion from the very nature of the circumstances under which it is 
carried on. I wpe that our hardy toilers of the sea will spare a 
few hours from their toil to visit the Exhibition, if only to see 
what science and philanthropy combined have done to minimise 
the risks ot their calling. ey will see here the best ty of 
boats ; they will see the life-jacket, the life-buoy, all the appliances 
connected with the lifeboat, and the lighthouse; and At those 
appliances which are exceedingly simple, and many of them 
extremely effective if employed with calmness and coolness at the 
right moment ; and we know that calmness and intrepidity are 
leading characteristics of our seafaring population. They will see 
all these things here, and will, at any rate, give us credit for 
having done, and for doing, our best, as I said before, to minimise 
the risks attending their avocation. They will see that which is 
still more important in regard to the saving of life upon our coasts 
—the improvement of our existing harbours; they will see 
what the submarine engineer has done, and they will 
point with pride, under a summer sun and with a calm 
sea, to the magnificent ae which have turned a dangerous 
and a fatal bar into a safe, commodious, and accessible harbour, 
and have robbed the Herd Sand and the Black Middens of their 
terrors ; and you are going now to reduce all danger to a minimum 
by erecting a new lighthouse on the inner sand, which has been 
fatal to more than one noble vessel. They will find our friend, 
Mr. Messent, an able and consummate engineer, working under all 
the stimulus given by the Tyne Improvement Commissioners, 
carrying on the great work of making this a harbour of refuge 
worthy of the Tyne and worthy of the country. This is a great 
anniversary, I have been speaking to you about the lifeboat. I 
am now going to speak to you of the first effort made in the 
volunteer lifeboat by Grace Darling forty-four years ago. To-morrow 
is the proper day of the anniversary of the occasion when Grace 
Darling and her gallant father rescued a great portion of the crew 
of the Forfarshire forty-four years ago, and was the means of 
suggesting to many people the importance of always having at 
hand volunteers to save life. I bid you all a hearty welcome within 
these walls this day. I trust you will find this great Exhibition 
a of your attention and interest, and that will be an ample 
reward to its spirited promoters.” 


ON THE PRESSURE OF WHEAT STORED IN 
ELONGATED CELLS OR BINS.* 
By Mr. Isaac Roperts, F.G.S., F.R.A.S. 


In America wheat is now largely stored in cells or bins measur- 
ing from 10ft. to 12ft. square and from 50ft. to 80ft. in height. 
They are generally built with wood partitions and fill the interior 
of great rectangular structures. In this country such a structure is 
being erected at Fleetwood, and on a small scale bins have also 
been erected in Liverpool. Mr. G. E. Grayson, architect of Liver- 
pool, has designed a large structure intended for a granary. It 
consists of a networ« of hexagonal cells or bins built in brickwork, 
and should the scheme prove to be the economical mode of storing 
oe that is reasonably anticipated, such structures will in future 

come numerous. One great difficulty in designing buildings of 
the class here indicated is the absence of data by which the strength 
of the partitions and external walls, which form the cells, can be 


* Paper read before the British Association at Southampton, 30th 
August, 1882, 


computed. Any data founded on the rules applicable to hydraulics 
will not apply, nor will rules applicable to sand or gravel apply, 
as the friction amongst the particles and difference in the quake 
gravity would give inaccurate results. Hence the experiments 
which I will now describe have been undertaken to afford data 
which may indicate with more or less accuracy the pressure upon @ 
unit of surface exerted by wheat when stored in elongated cells. 
I caused four cells to be made of wood, and bered respectively 
1, 2, 3, and 4, 

Cell No. 1 was a hexagon, each side of which measured 4in., the 
inscribed circle being 7in. in diameter. The height was 60in. It 
was supported on three legs, and the bottom consisted of a thin 
board about 9in. square, resting upon a weighing machine and 
counterpoised so as just to touch the bottom of the cell—when 
placed in youn. Half an ounce weight on the board would be 
indicated by the hi The wheat was measured into the cell 
in imperial gallons and quarts, one gallon weighing 7°8lb. The 
weighing machine was weighted with 561b., and after the given 
quantity of wheat had been measured into the cell, the weights 
were removed half a pound at a time till the machine indicated the 
= pg upon the movable bottom of the cell within the limit of 

alfa pound weight. One gallon of wheat poured into the cell 
measured 6}in. height and indicated a pressure of 541b. on the 
bottom ; two gallons 12}in. in height, pressure 741b. 

From two gallons up to and including nine gallons, or from 12}in. 
high in the cell, to 56in. in height, no increase in pressure beyond 
74 lb. was indicated, though nine gallons of wheat, weighing 70°2 lb., 
were put into it. Twenty-six separate weighings were made with 
various quantities of wheat from two gallons be to ten gallons, 
and in no instance was the minimum pressure below 61b. nor the 
maximum above 74lb. After obtaining the results above stated 
I caused the cells Nos. 2, 3, and 4 to be made in order to determine 
if these results would be confirmed by square cells and by larger 
hexagonal cells, 

Cell No. 2 was square, measuring 7in. by 7in. and 36in. in height. 
The area was, therefore, equal to 49 square inches, whilst the area 
of cell No. 1 was 41°59 square inches. Cell No. 2 was placed over 
the weighing machine, with a movable wood bottom counterpoised 
in the manner already described. Two gallons of wheat measuri 
llin. in height gave 84 1b. pressure on the bottom of the cell, an 
when it was filled with six gallons of wheat weighing 46°8lb., and 
measuring 33in. in height, the pressure was stillthe same. With 
seventeen separate weighings of various quantities of wheat from 
two gallons up to seven gallons, the minimum pressure in any case 
did not fall below 741b., nor the maximum rise above 941b.; three 
gallons would sometimes give the maximum pressure and six 
gallons would sometimes only weigh the minimum. The square 
cell, No. 2, therefore, within narrow limits confirms the results 
obtained by the hexagon at cell No. 1. Cell No. 3 was a hexagon 
measuring 6{in. on each side, the inscribed circle being 12in. in 
diameter and the cell 60in. in height. This cell was arranged also 
over the weighing machine table as described for Nos. 1 and 2. 
When eleven gallons of wheat, weighing 87°97 lb. and measuring 
24in. in. height, were placed in the cell, the maximum pressure on 
the bottom was reached ; any additional quantity of wheat up to 
twenty-six gallons weighing 202°8 lb. and filling the cell, did not 
increase the pressure on the bottom. Eighteen separate weighing, 
were made with this cell with varying quantities of wheat be- 
tween eleven gallons, and in any case the minimum pressure 
on the bottom was 461b. and the maximum 49}1b., the height of 
the wheat in the cell at 24in. indicated these pressures. These 
results again confirm the accuracy of the data obtained by the cells 
Nos. 1 and 2. Cell No. 4 was a hexagon, the sides of which 
measured 12in. each, the inscribed circle being 20°75in. diameter 
and the height 96in. The cell was placed over the weighing 
machine in the manner described with cells No. 1, 2, and 3. 
Fifty-one gallons of wheat weighing 397°8 lb., and measuring 36in. 
in height in the cell, gave the maximum pressure of 238 lb. on the 
bottom, and from 51 gallons up to 131 gallons from 36in. to 934in. 
height, or from 397°8 lb. up to 1014 lb. of wheat in the cell; and 
the minimum pressure of 211]b, and the maximum pressure of 
238 lb. were obtained by the respective weighing. Nineteen trials 
with varying quantities of wheat were made. Again the results 
— by the smaller cells Nos. 1, 2, and 3 are confirmed by this 

rge one. 

I now proceed to discuss and formulate the data thus obtained, 


so as to make them available for p 1 use, first epitomising the 
results obtained : 
Table of the Results of the Weighings. 
Diameter | Mean 
Height of Weight of 
Cell of Area of cell, Height of pressure 
No. | inscribed | in inches. cell. | on wheat 
circle, | | bottom. 
Inches. | Inches. | Inches. Ib. Ib. 
203 87411 86 9 «224 1014 
3 12 122°8 | 24 60 48 202°8 
2 7 490 | 36 8} 46°8 
1 7 4157 «12h | 7 70-0 


It will be observed that all pressure upon the bottom ceases before 
the cells, respectively, are half filled with wheat. 

That the highest point within the cell where the pressure ceases 
does not form the apex of a cone, having the diameter of the 
inscribed circle as its base, is evident; but the wheat must form 
either a parabola or hyperbola with that base, and the whole of 
the weight of the wheat that may be filled into the cell, excepting 
only the parabola or hyperbola, is supported by friction against 
the sides, and the friction of the individual grains against each 
other. They form a self-supporting dome out of a plug of wheat 
held in position by friction. This generalisation is borne out 
each of the cells, whether it be large or small. The next step wi 
be to determine some ratio oie ene. the diameter of area 
of the cell and a portion of axis of the parabola, the product of the 
length of which, by the diameter or area, will equal the cubical 

uantity of wheat that will represent the pressure upon the bottom. 
? found that 1°03 the diameter of the inscribed circle multiplied 
by the area of the cell will furnish a constant that will give very 
satisfactory results in each of the cases we are now considering, and 
be applicable in general practice. The formule are as follows :— 

Let A = area of cell in square feet ; 

D = diameter of inscribed circle in feet ; 
C = 1°03 the constant ; 
W = weight of wheat in pounds of cubic feet ; 
P = pressure upon bottom of cell ; 
x = pressure per square foot of area. 
ForMULz. 
Ax Dx C x W = the pressure on the bottom of the cell, and 


r = D x C x W = the pressure upon each square foot of area. 


In order to test the accuracy of the formulz with the actual pres- 
sure so determined in the four cells already described, we have the 
following :—P in cell No. 4 = 225°8 1b. 

The actual pressure obtained by nineteen pressures were 211 lb. 
minimum, 238]b. maximum, 224'5 lb. mean. P in cell No.3 = 
42°83 lb.; the actual pressures obtained by eighteen weighings were 
41°5 lb. minimum, 49°5 lb. maximum, 45°5 lb. mean. P in cell 
No. 2=9°7. The actual pressures obtained by seventeen weigh- 
ings were 7°51b. minimum, 9°51lb, maximum. P in cell No, 1 = 
8°44 Ib., and the actual pressures given by twenty weighings 
were 61b. minimum, 7°5 lb. maximum. 

The differences between the formule and the actual bei se 
are within the limits of divergence that must always remain wi' 
wheat, for it is itself favourable in specific gravity, in size of grain, 
in adhesiveness among the grains, and in its moisture. 
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In our impression for August 11th, page 109, we described 
Lacour’s hydraulic pile driver, used with much success on the 
new Calais Harbour works. The accompanying engraving, copied 
from a photograph, illustrates the pile driver in position. It will 
be remembered that the monkey contains a cylinder, within 
which is a piston and rod. The rod projects from the bottom of 
the cylinder, and its end rests on the top of the pile ; by forcing 
in water between the piston and the bottom of the cylinder the 
latter, with the monkey, is raised, and by letting the water out 
the cylinder falls and delivers the blow. Thus the weight of 
the cylinder and monkey is always borne on the pile. In the 
particular machine which we illustrate, pressure is obtained b 
means of a steam pump on the frame and hose pipes as shown. 
The Lacour system is said to give very great satisfaction on the 
Calais Harbour works. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions ot our 
correspondents. 


COMPOUND ENGINES—A SUGGESTION, 

S1r,—From a consideration of the following figures, I would sug- 
gest a form of compound engine which ought to get more power 
out of a given quantity of steam than any form hitherto » In 
the ordi compound engine there is a considerable pressure of 
steam on the low-pressure piston, say 10 lb. mean pressure on 

are inch. Call the area of this low-pressure piston 1, then 

vacuum at 13 1b., the power may be expressed by1 x 10 

(for steam) + 1 x 13 (for vacuum) = 23. Now, let the low-pres- 
sure piston be ten times larger than in the preceding case. Steam 
agen is now 1 1b. per square inch, and our figures are 10 X 1 
for steam) + 10 x 13 (for vacuum) = 140. The high-pressure 
cylinder, steam, stroke, &c., are taken the same in both the fore- 
pone cases. If in the latter case we suppose the mean steam in the 
linder to have fallen to atmospheric pressure, we 

‘or steam) + 10 x 13 (for vacuum) = 130. By thus 
low-pressure cylinder the power is increased about 

"pressure is taken off the small piston. 

e greatest advantage ap to be gained by letting the high- 
pressure steam exhaust into low-pressure cylinder or cylinders so 
& ge that the mean steam —— is then atmospheric ; thus, a 
arge piston area is obtained for the vacuum to act on, and full steam 


| pressure—above the atmosphere—is applied on the high-pressure 
piston. As so much thore power is thus obtained from the low- 
pressure than from the high-pressure, it will balance better to use 
two high-pressure and two low-pressure cylinders—two tandem 
| engines—than one high-pressure and one low-pressure cylinder if 
| there be two cranks. By letting both high-pressure cylinders 
| exhaust into a valve chest common to both low-pressure cylinders, 
| @ more even pressure will be maintained on the low-pressure pistons 
| than by each high-pressure cylinder exhausting only into its own 
low-pressure cylinder. A flue might wind round the cylinders and 
valves, and acasing of felt and lagging, &c., outside the flue, keep- 
ing up the temperature, while not diminishing quantity and heat 
of steam by a steam jacket or receiver. 

An engine on this plan, with two high-pressure cylinders, each 
19in. diameter, and two low-pressure cylinders, each 120in. dia- 
meter, stroke of all 6ft., with steam at 80 lb., cut off at half stroke, 
maki, 50 revolutions per minute, will give about 6000 indicated 
horse-power. J. 

Queenstown, September 13th. 

[Our correspondent’s reasoning contains an error. Our younger 
readers will finda search for this erroran instructive exercise.—ED. E.] 


JACKETTED PISTONS, 
Sm,—In January last I designed for use in the steam cylinders 
of a compound air compressor the divided steam-heated np a 
tracing of which accompanies this letter. I am not able to say 
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whether this invention is antedated by that of Messrs. Geoghegan 
and Sturgeon, described in your issue of September 8th, but it is 
undeniably original, and is supplied with steam and exhausted 


through the hollow piston rod produced through the back cover, 
| the exhaust pipe being led to the lowest part of the piston. The 
steam supply can be regulated at will by a valve on the pipe. An 
enlarged section of the hollow rod and pipes is shown in Fig. 2A 
modification of the same arrangement provides cold water to the 
interior of the air pistons for cooling purposes. I apprehend that 
with the additional surface provided in this way, and with heated 
covers, the maximum benefits of steam jacketting will be attained, 
and when the conclusive trial of jacketted versus unjacketted 
cylinders is made, it is to be hoped that the former system will 
have the benefit of these arrangements. 
Hoddesdon, Herts, 
September 9th. 


THE FORESHORE AT HASTINGS, 


Smr,—Your article on ‘‘ the Sea at Hastings,” in the last issue of 
THE ENGINEER, lays great stress upon the theory of some excep- 
tionally destructive natural agency being at work on the coast 
about Hastings, and hints, when commenting upon my letter to 
you, that I have overlooked this part of the problem. | 

I admit that the supposition as to such an influence is not 
improbable, having regard to the fact that two or three lo 
Towers, which at one time stood at the w of the town, 
were about twelve years since undermined by the sea, after having 
stood for nearly seventy years, 4 

I doubt, however, if the scarcity of beach, which manifested 
itself six years ago at the west end of the borough, was the result 
of any persistent destructive action, such as is suggested in your 
article ; for the evil has since been remedied after the construction 
of sundry groynes by the collection of a fine bank of shingle, which 
has now lain undisturbed for three or four years. In short, it 
appears to me that more ordinary conditions are sufficient to 
account for the phenomena discussed. The difference of opinion, 
such as it is, is probably one of degree rather than of kind, as we 
both admit the same agencies to exist, though a > to each 
different values, . H, THORPE. 

Hastings, September 10th. 


REGINALD BOLTON. 


RAILWAY RATES FOR COAL, 
Srr,—I have read your leader in your last ENGINEER on the 
haulage of coals with much interest. It is twenty years since 
this question to have coals at 3d. per ton per mile was before the 


House of Commons Committee. The promoters of this were the 
late Mr. G. P. Bidder, the late Mr. I. F. Tone, and I think Mr. 
@ mineral one, to start 


G. R. Stephenson. The line was to be 
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from¥Askern, near Doncaster, to London, by way, I think, of 
Cambridge route. 

The evidence was taken from my books, being at that time 
locomotive superintendent on the Blyth and Tyne Railway. My 
—— in getting up the evidence—I consider a little simpler than 
the way you have put it—was guided by the money made per 
mile and cost per mile. — made use of past opportunities 
afforded me to put into practical shape the ideas which I had lo’ 
entertained respecting the proper method of working min 
. traffic at this time, and having got the engines in good order, I 
put twentymore tons on to the coal sets and intended putting 
more on, but my patent three-cylinder engine failed to meet what 
I expected, and the chairman was not willing for me to make the 
second trial. My evidence is from familiar facts taken from daily 
experience. Should your leader raise a} discussion on this most 
important question, then the nation ought to thank you for it; I 
have long thought of it. On the 36,000,000 tons, in round numbers, 
over the North-Eastern Railway, would reduce }d. per ton per 
mile; this over twenty miles would relieve the coal trade in this 
district. Wa. WENDALL. 

16, Davies-street, Cardiff, 

September 11th. 
A CONTINUOUS SPEED INDICATOR. 

Sm,—I beg to forward you for publication, if you think well, a 
design of mine for a continuous speed regulator, which may be 
applied to any sort of engine that possesses a governor. It is 
peculiarly adapted for electric light engines, or for any engine that 


7. 


REVOLUTIONS 
PER MIiNUT 


claims to run very steadily, the pointer showing at a glance the exact 


speed of ine at = of time. Percy Deen, 
33, Carholme-road, Lincoln, Mechanical Engineer. 
August 24th. 


CLEAN RAIN WATER. 
Sir,—A gentleman of this town, a retired banker, and a member 
of the Society of Friends, having tried various filters to purify the 
rain water collected on the roof of his house, came at last to the 


conclusion that if the first part of a shower were allowed to wash 
the roof, he would attain hisend. I can vouch for the success of 
the apparatus, which, as far as I can lect, is as sketched below. 


It has an artistic simplicity about it which will recommend it to 
your readers. The weight W and the angle of the lever L are 
such that when the valve V is once opened it goes full open. A 
small tap at the bottom of the can C acts the part of a cataract, 
and brings the apparatus back to a normal state very soon after the 


rain ceases. LLWRIGHT, 
Newcastle-on-Tyne, September 2nd. 


TRAILING. ROLLING-PLANT ON TRAMWAYS. 

Srr,—It may be stated generally that practice obtains, at least 
with the public, a greater favour than theory, although the practice 
may be doubtful and even faulty, which is not the case with 
theory,, Good practice may be said to be that built on theory, 
properly.so-called. A greater obstruction to the application of 

ience to. art than this undue public favour is manifested in 

e popular prejudice expressed by clamour, perhaps interestedly 

i not only against the ory but.also against the project. 
These forms of obstruction to advancement may be of or 
ye extent, but during their continuance not the less mischievous. 
well-known case of such evil obstruction ig furnished in con- 
nection with tramways. It isin the recollection of most ns 
interested in such ways, the popular outery raised against the line 
laid down in London by Mr. Train. Even men of education fell in 
with the clamour. A case of public nuisance and danger was 
carried before the Lord Chancellor on affidavits made by gentlemen 
of respectability. The line was taken up by order of the Court. 


It is now seen that the public clamour and popular disfavour, then 
so loud and strong against tramways, were as false as they were 
igorous, for now these ways find great publicfavour, There are 
equally mischievous prejudices to be remoyed in favour of 


other 
the pub! 


The trailing of rolling-plant on railways has been already more 
or less discussed, and for special purposes the adoption of a central 
rail proposed. There is no startling novelty to be considered. 
The practice on the more general order of railways—those with 
plain rail heads—has been to effect the “‘ trail” of the rolling-plant 
by means of inside wheel flanges to pass between the rails of the 
way. By this arrangement—practice—the surfaces to come in 
contact for the Lg og of “‘ trailing” are the outer or tire side of 
the flanges and the inner side of the rails; and in trailing the 
controlling contact is that of either of the wheel flanges and its 
rail as the case may be. Viewing the pair of wheels as at the ends 


of a cylinder, in length equal to the gauge, the middle part being 
as removed er mechanical or economic consideration, no 


violence is done to the present practice. If the wheel cylinder be 
shortened in the middle part, and the shortening be cuntinued to 
the vanishing point, we arrive at the consideration of a single 
wheel with a middle projecting flange, having the same surfaces 
for “‘trailing” contact as when apart. Again, in to the 
control exercised by the rails on railways, if the proximity of the 
contact surfaces be preserved, we arrive at the consideration of a 
single flange wheel, and a corresponding single grooved rail, as the 
essential requirements of present practice in “‘ trailing” rolling- 
plant on railways. The tramway rail and car wheel illustrates the 
practice. From this it may be seen by a little consideration that, 
whatever danger or inconvenience there may be to the public by 
the construction of tramways in public thoroughfares, such are 
intensified by the existing practice of grooving both rails, when, as 
may be seen, only one grooved rail is really necessary for the 
efficient trailing of the car. The road surface of the second or 
plain head rail might be considerably diminished, to the advantage 
of the public and economy in traction power. J. SMITH. 
Kennington-grove, Lambeth, 11th September. 


WISWALL’S TILTING WEIR, 


Smr, — I beg to reply to your correspondent, Mr. Olive, 
A.M.L.C.E., whose letter on the subject of my tilting weir ap- 
aye in your issue of the 8th instant. I am obliged to Mr. Olive 
or the interest he takes in the work, and am glad to give him the 
information he asks. I notice that he does not question the prin- 
ciple of the weir in any way, but merely disputes the statement 
that it would be self-acting under a pressure of 2ft. Yin. of flood 
water. The question really resolves itself into one of whether the 
pivot has been placed at a point sufficiently low in the gate. In 
order to judge of this, it is necessary that the peculiar circum- 
stances in which the weir is placed should be taken into account; 
and which circumstances could not be known to any one who has 
not taken observations and made experiments for the express pur- 
e. Mr. Olive assumes that the ordinary water level in the 
higher pond is that of the crest of the weir; in my calculations I 
e it that the ordinary level is 1ft. higher than the weir, there 
being usually 12in. of water running over the latter. 

The next point, and which is of still greater importance in this 
particular case, is that for every lft. of water which the upper 
pond rises in time of flood, there is rise of 2ft. of tail water below 
the weir, the natural ient of the surface of the river being 
so much greater in flood time than when there is only the ordinary 
flow of water. The simple means whereby I calculated the head at 
which the weir would automatically tilt is shown by the following 
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readers the weir in operation if they care to make an sgpcininens 
with me for ee. FRANCIS WISWALL, 
Bridgewater Navigation Offices, Manchester, September 13th, 


SHEAF-BINDING REAPERS, 

Str,—In your issue of the 8th instant, a notice appears of the 
trial of sheaf-binders by the Highland and Agricultural Society of 
Scotland, upon which perhaps you will give us space for a few 
remarks, In the notice ner | to, we were not a little surprised 
to read, being so contrary to the facts, that ‘‘the trial seems to 
have been a severe one, lasting as it did over two days.” In 
venturing upon any criticisms of the trial we, of course, expose 
ourselves to the usual remarks applied to “‘ disappointed exhibitors ;” 
nevertheless, no one will contend that we are not justified in pre- 
venting the public from being misled as to the completeness of a 
trial, which could not well have been briefer. What are the facts? 
After an excessively wet day on Monday, the machines were put 
to work on Tuesday morning shortly after eleven o’clock, and the 
trials were concluded the same evening by half-past six, the land 
and crops being, from a previous wet week and the heavy rain the 
day before, in a very soddened and unsuitable condition. As the 
crops to be cut were in three different fields, to which of course the 
machines had to be removed, it will be obvious to your readers that 
the trials were necessarily of a hurried character, and the time 
totally inadequate for anything like an exhaustive trial; indeed, 
neither machine could have cut much more than four acres alto- 
gether. Again, it so happened that our machine, standing first on 
the list of entries, was in each field the first to be submitted to 
trial, and_ had, therefore, the outside of the crop, which, as every 
— farmer knows, is the most difficult to deal with; and it 

ad, moreover, the mishap in its first round to pick up a stout piece 
of fencing wire—rather a trying piece of material for any such 
machine to contend with. 

Without, however, dwellin upon details, we would remark that 
upon the three machines exhibited, many years of thought and 
experiment, and probably tens of th ds of pounds had been 
expended by the manufacturers in bringing them to their present 
state of perfection, all three machines performing their work to 
the astonishment of the lookers on ; and yet their respective merits 
were decided upon in the brief time and under the circumstances 
we have described. 

The following extracts from the report published in the Glasgow 
News, before the awards were announced, indicate the opinion of 
those who witnessed the trials :—‘‘ The field of wheat was divided 
into three parts, but we noted the machines were all tested at the 
same place for two or three rounds, and afterwards each of them 
was sent to the post allotted to it. Messrs. Howard’s machine had 

rhaps the worst side, as the crop was rather short and thin, but 
it appeared to be the favourite with the onlookers. The sheaves 
were much neater, there were no loose straws hanging from them, 
and the stubble ends were quite square : and there was a firmness 
about them, when lifted below the arm to stook, which was want- 
ing in the others. None of the machines made very good work 
across the field; the stubble was too long and irregular, and a 
good aes straws were left behind the cut; but down hill the 
work of all the three was everything that could be wished. The 
general opinion expressed by farmers was that they had never seen 
such good work. Asa slight indication of the cleanness and neat- 
ness with which the sheaves were laid down, it may be stated that 
a woman would not have got a lapful of straws after all the 
machines cutting down the hill. The oat field was probably the 
best adapted for testing the working powers of the machines. The 
crop was scarcely ripe, and therefore more difficult to cut; and it 
was strong and lengthy in the straw, although a little thin, and 
standing up beautifully. During the first round or two Howard’s 
machine made rather the best work ; the sheaves were left as neat, 
firm, and square at the stubble end as they were in the wheat- 
field. Its only defect was that, owing probably to the length of 
the straw, the sheaves did not come as neatly from it us in the 
other two fields; but after a round or two this was remedied. 
The other two machines, while i capital work, did not 

parently leave the sheaves so neat, the string seeming, if any- 
t , too near the middle of the sheaf. This, however, was 
thought by some onlookers to be rather an advantage, as the 
sheaves would, in consequence, dry sooner in the stook. After a 
round or two, Hornsby’s people altered the size of the sheaf, as it 
was thought rather large, and the machine afterwards made, if 
anything, neater work. Wood's machine also made capital work 
in the oat-field.” 

Whilst we do not contend that a more prolonged trial would 
have led to different results, we do contend that the producers of 
such machines had a right to expect a more prolonged trial from 
such a Society; and had such been made, the awards would un- 
questionably have — greater confidence, and been more 

tisf to the public. James AND Frep. Howarp. 


BUILT STILL 


As will be seen, the ordinary level of the river I assume to be 
1ft. above the crest of the sluice gates. Under these circumstances 
there is about 1ft. Gin. of tail water, with 2ft. 9in. of flood water, 
there would be 5ft. Gin. extra of tail water; this is shown in the 
diagram. I leave out the weight of the gate, as when it is almost 
submerged it becomes of very nearly the same specific gravity as 
the water. If the plane of the upper surface of the lower ce be 
continued through the gate, as A BC, it may be taken that the 

y of water of which B E D is a section will counter- 
balance that of which C B D is a section—there thus remains 

F K Las the area representing the force below the axis, 
and L F B N M as the force upon the gate above the axis. 
The width of the gate above the axis being 10ft. and below the 
axis only 9ft., it follows that the gate will be in equilibrium when 
10LMNBF equals 9K LCF, which is the case in the above 

i m. The momentum, then, required to move the gate would 
be supplied by the velocity of the stream which impinges upon the 
upper part of the gate. is being in times of 2ft. 9in. flood equal 
to about 15ft. per second, would be considerable. 

With reference to the remarks as to the silting that would take 
place, and also that the timber would become water-logged, I have 
to say that neither objection is tenable. The gates can with the 
greatest of ease be made self-cleansing within a few moments by 
simply raising them one or two inches from their bed, when any 
silt which may have accumulated is instantly shot away. A gate 
fixed in the river Medlock, at Manchester, under cir st 
far more likely to allow the silting up, does not suffer at all from 
this cause, but is in perfect working order, and has several times 
during the last twelve months acted automatically under a head 
of only 2ft. of water, at which point it was designed to tilt. 

With regard to the water-logging, perhaps the drawings pub- 
lished were scarcely sufficiently large to show that the outer edges 
of the gates below the axis had 4in. free play, which will allow of 
the swelling of the timber far beyond any which could possibly 
take place. The upper edges which slide into contact are very 
easily examined at intervals, and if found to be getting tight can 
be readily eased by simply having a saw passed between them. 
They have not, however, as yet shown any tendency to become 
water-logged, and I hope to be able to report, after further 
experience, that Mr. Olive’s assertion that it is a fact that they 
would become so, will be disproved by the actual results. 

I have further to explain that it is intended, when the weir is 
finished, to open the gates in anticipation of floods by means of 
the draw chains ; indeed, to keep the river to its ordinary level. 
Thus it would only be in cases of inattention or of extreme floods 
coming unexpectedly that the automatic action would be required. 
Nevertheless, I am confident in the self-action of the weir under 
the pressure of 2ft. 9in. of flood water. In cases where interests 
idl = not be interfered with by a sudden disc e of water, weirs 
on this tilting principle might be made to act under a less head of 
flood water as be desired. 

In conclusion, I have to say that I shall be pleased to. sive any 
further information on the subject, and to show to any of your 


Britannia Ironworks, Bedford, Sept. 12th. 


SEWAGE AND AIR. 

Srr,—I am afraid ‘‘ A. F.’s” recent walk in a country lane has 
had a decidedly prejudicial effect on his digestive organs, anv has 
caused him to view matters with not quite such a strict attentioa to 
facts as usual. If he will send a number of pails or tubs to the 
narrow lane in question for the use of the labourers, and after they 
have been in use a few weeks will take another stroll in the neigh- 
bourhood, and then report that by the use of his tubs—so collecting 
and drying both the solid and fluid excretions together—the nui- 
sance has been abated, I for one will willingly acknowledge that 
his theory as to the reactionary principle is correct. In my letter 
to you of the 28th ult., referring to what has been done at Batley, 
I distinctly said that I was not advocating that plan, but simply 
showing what might be done even on a large scale with a proper 

stem of ventilation, by merely separating the solids from the 

uids, Properly arranged ventilation is indispensable in any sys- 
tem, but in ‘‘ A. F.’s” narrow country lane I fancy he got a little 
too much of it. 

“A. F.” only begs the question when he speaks of the ‘‘ case” 
and “‘ such an instance ” referred to by me being successful, as if 
I had referred to some isolated closet in a desert, when I quoted 
from the Mayor of Batley’s letter that they had over one hundred 
arranged on the separation principle in various parts of the town, 
besides mills and manufactories. Yet your correspondent says, 
‘‘we know it cannot be effected—i.¢c., the separation of the urine 
—when closets are indiscriminately used as in the generality of 
households !” After the facts set forth in my letter, I think it 
hardly fair of ‘‘ A. F.” to dismiss the matter in so cavalier a man- 
ner, as ‘‘ For municipal purposes, therefore, the principle could not 
be carried out and — scarcely be discussed.” Cool certainly ! 
I am afraid that dirty. country lane has much to answerfor. _ 

As although ‘‘A. F.” dismisses the separation system as im- 
practicable, yet wants ‘‘further information as to the condition of 
the matters removed from the latrines so as to enable those who 
are interested in the matter to form more conclusive opinions,” I 
conclude he has not really made up his mind on the subject in 
spite of his dictatorial utterances, and wishing to oblige him all I 
can, and more still to win him over if possible to my views, I am 
making inquiries on the subject and hope shortly to forward. you 
the information he desires. G. Septimus HuGHEs. 

Manchester, September 12th. 


ENGINEERING SCHOLARSHIP, UNIVERSITY COLLEGE, LonpDon.— 
At the commencement of the coming session the Council of 
University College award—on examination—an entrance scholar- 
ship of r annum, tenable for two years, to engineering 
students. e scholarship is the gift of the Gilchrist trustees, 
and the engineering laboratory and students are under the direction 
of Professor Alexander B. Kennedy. Intending candidates should 
communicate with the secretary of University sree at once on 
the subject, There are, also. other entrance scho ips open to, 
but not restricted to, engineering students, 
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RAILWAY MATTERS, 


On the Berlin elevated railway Hartmann’s wrought iron longi- 
tudinal sleeper permanent way is used, It weighs, without the 
tie rods, 264 lb. per yard, 


THE pressures used in locomotives have gradually increased from 
about 60 lb. a generation ago, to 130 1b. and 140 lb., the present 
usual pressures ; and now the Boston and Albany Railway Com- 
pany is using 165 to 175 in the new engines on its line. 


WHEN M. Olin ded M. Sainctelette as Minister of Public 
Works in Belgium, the direction of Ponts et Chaussées, and also of 
Mines, was transferred from this department to that of the 
Interior, thus leaving only railways, the post-office, and telegraphs 
under the control of the former. 


THE near completion of the direct railway to Lichfield from 
Birmingham vid Sutton has necessitated the provision of a new 
city station at Lichfield. The selected site is not the most 
poy ope that might have been secured, yet the new station 
will be far more commodious than the present one, which it will 
adjoin. 

Last session of Parliament a Bill was presented to form a 
railway through Cannock Chase, but it was rejected. During the 
last week the inhabitants of the district have been holding meetings 
to urge the promoters to re-introduce the Bill, and promising it 
support, Certain of en have expressed their belief that 
the request will be conceded. 


TuE Berlin overhead railway is worked with tank locomotives 
weighing, when full, 40 tons, of which 27°5 tons is on the driving 
wheels. They are designed to work with a pressure of 154 lb. 
The cylinders are 14*4in. by 23°2in., driving wheels 5ft. 3in., and 
two trailing wheels 414in. in diameter. e total wheel base is 
13ft. lhin., the driving wheel base being 7ft. din. The heating 
surface is about 712 square feet. 


A CORRESPONDENT writing tothe Z'imes on the St. Gothard route 
says that in the five tunnels, which make a complete turn of a 

iral, and are difficult to ventilate, ‘‘ the smoke of the abomin- 
able fuel used in the locomotives is unimaginable. The 
great tunnel, on the contrary, is well ventilated, and the windows 
of the carriages may and should be ry open during the whole 
passage, especially as no orders exist forbidding smoking in the 
carriages. I insisted on opening my window, in spite of the con- 
ductor, and enjoyed fresh air all the way through.” 


A NATIONAL exhibition of models of improved railway wagon 
couplings, appliances, &c., is to be held at r Drill Hall, Darling- 
ton, on Tuesday, October 3rd, 1882, and four following days. 
Inventors of improved railway couplings, or of coupling appliances 
designed with a view to promote greater safety, are respectfully 
invited to co-operate with the society by sending working models of 
their inventions to the exhibition. The exhibition offers a specially 
favourable and inexpensive opportunity to inventors of bringing 
their designs to the notice of the railway companies, the inspecting 
officers of the Board of Trade, the officers and men in the emplo 
of railway companies, and the public. Mr. F. W. Evans, ; 
City-road, London, is the general secretary, and the office of the 
local committee is at the Mechanics’ Institution, Darlington. 


AccoRDING to Herr von Schultz, who has recently made a report 
on a survey made by order of General Struve, along the proposed 
south-eastward, or Central Asian Railway extension of the Oren- 
burg Railway, the best line is by way of the valley of the Ilek, 
across the southern part of the Mugodjar Hills to Tetse-bash Bay, 
on the north-western shores of Lake Aral. Another party, at the 
same time, starting from Kara-Turgai and Kazalensk, and working 
across the Kara-Kum desert to the north-west, examined the 
country east of the Great Barsuk sands; but this was found far 
less favourable than the Tetse-bash line, which is better populated, 
has more water, and a better supply of materials requisite for the 
construction of a railway; itis cay 480 miles in length, terminating 
at Tetse-bash Bay, which makes a good harbour, while from the 
Sea of Aral the rivers Oxus and Jaxartes are navigable for the 
distance of 1600 and 1300 miles respectively. 


It appears that the St. Gothard Railway Company have obtained 
the sanction of the Swiss Government to laying a second line of 
rails in the tunnel. This shows that anticipations as to the success 
of the new route were fully warranted. The opening of the tunnel 
has certainly exerted a marked influence on the Great Eastern 
Company’s continental traffic, for, in addition to the daily service 
to Antwerp as well as Rotterdam, they have been obliged to put an 
extra cargo boat on each of these stations. Moreover, finding a 
block of goods imminent, they have decided to open the new quay at 
Parkeston before the time originally contemplated ; and steamers 
have already discharged and loaded there. Three vessels can even 
now be accommodated ; and five miles of siding are already open. 
The bocking office, waiting, and first and second-class refreshment 
rooms are also in such a forward state that it is expected the 
passenger traffic will soon be transferred to these more commodious 
quarters, If the company could only infuse a little of its own 
enterprise into the Dutch Government, so as to get the navigation 
of the Scheldt and Maas improved, an appreciable amount of time 
might be saved in their through route from London or Doncaster 
to the Continent, 


‘*A CAPITAL of about eight millions would suffice to construct the 
Euphrates Valley Railway, including, the Nautical Gazette thinks, 
stations and plant, and upon this sum dividend earning should not 
be impossible. In the worst case a guarantee of 4 per cent. interest 
would only cost Government the inconsiderable sum of £320,000 
per annum, compared with which the political advantages to be 

btained i bly more consequential ; indeed cannot be 
weighed in the same balance. Besides which, the saving of seven 
days in the e to India would enable Government to effect 
several economies in administration, and in all probability to more 
than save the actual outlay. About the strategic advantage of a 
quick alternative route which would make us to some extent 
independent of the Canal there can be no two questions. It would 
enable us to govern Indian twice as efficiently and ten times more 
safely than at present, while it would do more than anything else 
to secure the peace of Europe. Egypt and the Suez Canal would 
then lose much of their political significance, and it might be 
possible for continental nat then no longer jealous of England 
-——to come to look upon the Canal in the light of a commercial 
water way only.” All do not think with the Nautical Gazette. 


A CORRESPONDENT writing to the Times on the losses of life and 
oni d resulting from recent cases of broken draw-bars, says :— 
‘The cause is not far to seek; it certainly is that the wagon 
companies do not now put side chains to the wagons, as they 
formerly used to do, A draw-bar breaks, and, of course, pulls out ; 
the end sticks in the ground, lifts the next carriage up and off the 
rails, and a number follow; and should a train passing in the 
opposite direction, the consequence is a fearful loss of, perhaps, 
both life and property. Let any person watch the starting of a 
train of, say, thirty wagons, of about ten tons each, which will 
happen, possibly, twenty times between London and Birmingham, 
and see the fearful strain put upon each draw-bar as the train is 
| x in motion—jerk, jerk, jerk—and the wonder is that broken 
raw-bars are not many times more numerous than they are. 
When side chains are fitted to each wagon, and they are properly 
ed, if a draw-bar breaks the side chains catch the strain, and 
prevent the draw-bar from falling out, and by its falling upsettin; 
the train or any part of it. The four chains to each truck woul 
not weigh more than about 56 1b. Side chains would have pre- 
vented the two recent accidents, and the far more terrible one at 
Holloway a short time ago.” It will be seen that this correspon- 
dent is not aware that side chains have rarely been known to be of 
any service when a draw-bar breaks, as, when that takes place, the 
side chains break too. Stronger side chains with a volute spring 
at their backs might, however, be of value. 


NOTES AND MEMORANDA. 


THE total pa. ulation of France numbers 37,672,000, inst 
36,905,000 in 376. There has thus been an increase of 767, in 
the course of the five years intervening between the two censuses. 
Between 1872 and 1876 the increase amounted to 802,000; from 
1861 to 1866, to 684,000; from 1856 to 1861, to 1,342,000; and 
from 1851 to 1856, to 256,000. 

Tue American Senate passed, July 28th, the joint resolution, 
introduced by Mr. Fowler, authorising the President to invite 
ates nations mest with delegates 

ashington for the purpose of fixing upon a meridian proper 
employed as a common zero of longitude and standard of time- 
reckoning throughout the world. 


SeVERAL Belgian firms prepare an ornamental paper, which, at 
the first sight, cannot be distinguished from satin. e method of 
production consists in covering common Paper with an adhesive 
size, and asbestos, dyed to the shade —_ ed, is sprinkled upon 
the moist surface, Asbestos takes up colours, especially the 
anilines, very readily. The superfluous matter, when dry, is 
easily taken off. 

TuE following method has been es for coating metal 
surfaces with glass, which may be found to answer various 
purposes :—Take about 125 parts—by weight—of ordinary flint 
glass fragments, twenty parts of carbonate of soda, and twelve 
parts of boracic acid, and melt. Pour the fused mass out on some 
cold surface, as of stone or metal, and pulverise when cooled off. 
Make a mixture of this powder with silicate of soda—water glass— 
of 50deg. B. With this coat the metal to be glazed, and heat 
in a muffle or other furnace until it has fused. This coating is 
said to adhere very firmly to steel or iron. 


Ar a recent scientific meeting in San Francisco announcement 
was made of the discovery in Southern ones of alarge deposit of 
nickel ore, resembling that discovered in New Caledonia in 1864, 
the development of which by the French has so greatly extended 
the economical use of this metal. The New edonia minerals 
are known as garnierite and noumcite, both hydrated silicates of 
nickel and magnesia, occurring with chrome iron, steatite, and 
other minerals found only in serpentine. There are, likewise, two 
of the Oregon minerals, one dark, the other pale apple green, like 
those of New Caledonia, and closely corresponding with them in 
hardness and specific gravity. 


THOSE who devised thermometer scales have certainly not been 
prophets in their own country. While the English and Americans 
adopt the system of Fahrenheit, a German, the Germans, 
Austrians, and Russians favour that of Réaumur, a Frenchman. 
The French know no other scale than the centigrade devised by 
Celsius, a Swede; and, to complete the chain, the Swedes use 
that of Leslie, an Englishman, or rather a Scotchman. The 
adoption of these various scales is the cause of much trouble, 
which is, perhaps, most relieved by remembering that 1 deg. 
Fahrenheit is equivalent to 0°55 ~ Centigrade or 0°44 deg. 
Réaumur; 1 deg. Centigrade to 1°8 deg. Fahrenheit or 0°8 deg. 
Réaumur ; and 1 deg. Réaumur to 2°25 deg. Fahrenheit or 1°25 deg. 
Centigrade; although the usual method adopted to brin 
Fahrenheit degrees to Centi e, is to subtract 32 an 
multiply by §; and to bring Fahrenheit to Réaumur, subtract 
82 and multiply by $ To convert Centigrade degrees to 
multiply by and to Réaumur’s by adding 32 in 

ith cases. 


THE unsanitary condition of certain towns in the United States 
has drawn attention to the fact that wooden houses, and especially 
wooden foundations, are liable after a certain time to cause 
malarious symptoms. So many malarious attacks have been 
experienced of late years in San Francisco that the medical men 
began to suspect the buildings, especially as the structures them- 
selves, which are nearly all built on wooden foundations, began to 
show disturbances, cracks appearing in the walls and the floors 
settling. Scientific investigation into the causes of these troubles 
points to the fact that the wood used in the foundations becomes 
decayed by contact with the sand, which destroys its fibre and 
leaves it porous and brittle. The next stage in the process is the 
formation of a fungus growth from the edge of the wood, com- 
posed of infinitesimal insect life, which burrows the remaining 
wood until its vitality is gone, and the insect itself dies. 
Physicians attribute many of the unpleasant smells and the bad 
health that hang about the inhabitants of these dwellings to this 
malarial condition, which to a great extent ge as soon as 
proper foundations are substituted for those of wood. There 
are doubtless many old houses in this country which, without 
being actually dangerous to health, have constantly hanging about 
them a damp odour of decay giving rise to malaise, and it is most 
probable that the woodwork will in many cases be found to be 
permeated by insect life. 


Tue International Postal Bureau at Berne has lately issued a 
statistical report concerning the operations of the International 
Postal Union in the year 1879. It deals only with the postal 
intercommunication of the twenty-five chief countries belonging to 
the Union. The figures are colossal, and we know that they have 
much increased during the two years and a-half which have passed 
since. The total number of letters, &c., carried amounted in round 
numbers to 8280 millions, of which 4900 millions were letters and 
post-cards, being about an average of 134 millions daily. The other 
objects carried included newspapers and other printed matter, 
patterns, &c. Europe, the cident quarter of the globe, was 
credited with 5624 millions of postal objects ; America comes next 
with 2366 millions ; Asia had B05 millions ; Australia 73 millions ; 
and Africa is last with 12 millions. Reckoning the total population 
of the earth at 1400 millions, these figures would give an average of 
5°9 postages per head, of which 3°5 would be letters and post-cards, 
and 2°4 printed matter, &c. England is set down for 1587 million 
postages ; Germany is next with 1200 millions. But in the matter 
of post-cards, Germany comes first with 123 millions, while England 
had only 114 millions. The average postages of letters and post- 
cards per head of population give 36°3 for England, 23°2 for 
Switzerland, 16°8 for the Low Countries, and 15°9 for Germany. 
It is not surprising to find that the lowest grades in the scale 
of postal communication are occupied by Servia, Turkey, and 
Bulgaria. 

Some interesting rg ag ong have recently been made in con- 
nection with radiant heat by Professor S. P. Langley, of the 
Alleghany Observatory. He finds as one of the results of these 
experiments carried on at Mount Whitney that the true solar con- 
stant, or amount of heat sent to the earth, is one-half greater than 
that determinated by Pouillet and by Herschel near the sea- 
level, and even greater than the latest values assigned by 
M. Violle. But the temperature of space, on the other hand, is 
lower than that assigned by Pouillet. If the atmosphere of the 
earth were withdrawn the temperature of the latter would greatly 
fall even though the sun’s radiant heat were materially greater 
than itis. Mr. Langley believes that this temperature under such 
circumstances would be 50 deg. Fah.—that is, that mercury would 
remain a solid under the vertical rays of a tropical sun if radiation 
into space were wholly unchecked, or even if, the atmosphere 
existing, it let radiations of all wave-lengths pass out as easily as 
they come in. It is not merely by the absorption of the air but by 
the selective quality of this absorption that the actual surface 
temperature of the earth is maintained. Without this compara- 
tively little known function, it appears doubtful whether, even 
though the air supported someon and combustion as now, life 
could be maintained on this planet. The temperature of a planct, 
consequently, probably — far less on its neighbourhood to or 
remoteness from the sun than upon the titution of its g 
envelope, and it is perhaps not too much to say that we could 
approximately indicate already the constitution of an atmosphere 
which could make Mercury a colder planet than the earth, or 
Neptune as warm and habitable a one. 


MISCELLANEA. 


THE value of the steam engines exported last month was 
£310,286, and in the eight months of the year £2,372,549 against 
£2,187,565 in the corresponding period of last year. 

THE September number of “Art and Letters” completes the 
first volume. It contains, as usual, some excellent wood engravings, 
accompanied by interesting, descriptive, and historic letterpress. 

THE Post-office authorities intend to make Euston-square a 
principal centre not only for the arrival and despatch of parcels 
under the new regulations, but for the ordinary letter service. For 
this purpose a spacious new building will be erected close to the 
London and North-Western Railway Station, from which all 
parcels and letters arriving by that route will be sent after assort- 
ment to the various postal districts of the metropolis. 

THERE is now working in Pittsburg what the American Manu- 
facturer says is the greatest rock and ore crusher on earth. 
The stone it is working on is almost as hard as flint, it being the 
Ligonier stone. It is said it will break a ton of this stone in a 
minute. There are five sizes of this machine, the largest of which 
will reduce to road metal size from 30 to 50 tons per hour. The 
machine at work in this city is well worth going to see. 

THE laying of cast iron pipes underground for the telegraph 
cable between Paris and Matveilles is rapidly progressing from 
both ends along the right bank of the Rhone, and following the 
main roads, the pipes being placed at a depth of about 5ft., with 
large cast iron chambers for facilitating repairs at about every 
1600ft. At every 328ft. the pipes are united by cast iron 
ne, which will also permit of inspecting and repairing the 
cable. 


Ir is stated that some further experiments by the Naval Explo- 
sives Committee have been carried out at Chatham, to see if any 
conclusion can be arrived at as to the explosion which caused the 
loss of the Dotere]l. Some xerotine siccative and a can of gun- 
powder were put on board the gunboat Bullfinch, and the former 
was exploded. It set fire to the ship, but did not explode the 
powder. The committee are of opinion that the Doterel disaster 
was not caused by siccative exploding. 

A NEW steam engine has been recently patented in Austria by 
Professor Wellner of Briinn. The so-called ‘‘steam wheel”— 
according to the account in the Polytechnischer Journal—consists 
of a simple water wheel, mostly immersed in hot water in a closed 
vessel. Steam is admitted at the lower part, and forces the cells 
of the wheel upward, producing rotation. The steam fills more 
and more of the cells on the rising side, and at length begins to 
escape into the steam space above the water. 

A SUGGESTION which will probably meet with general support 
was recently made by a correspondent in the Pall Mall Gazette. 
He says:—‘*The objectionable term scientist may easily be 
replaced by a better, after the example of the Italians. Men 

dicted to the pursuits of science are called in Italian scienziati— 
scientiates—just as one who has obtained a licence is termed a 
licentiate, or one endowed with poteacy a potentate. In like 
manner the studies of science are denominated studj scienziali— 
sciential studies—which is in reality more accurate than to call 
them scientific, and in conformity with our adjectives essential, 
potential, &c. Our language might thus be enriched in its element 
of Latin origin from the eldest daughter of the Latin, instead of 
being d ed by a baseborn bantling such as that so justly 
repudiated.” 

Prizes of £100, £50, and £25 are offered by the Committee of 
the Great International Fisheries Exhibition, London, 1883, for 
essays, amongst other things: ‘‘On improved facilities for the 
capture, ecomonic transmission and distribution of sea fishes,” 
including information on ‘‘ Improved nets and modes of catching 
salt-water fish, the application of steam to deep-sea fisheries, the 
advantages of steam carriers, greater facilities to be given by 
railway companies in regard to rates, refrigerating vans, new and 
improved fish markets, cold storing rooms for ditto ;” also ‘‘On 
improved fishery harbour accommodation for Great Britain and 
Saeed, indicating the localities most in need of such harbours, 
the general principles on which they should be constructed, and 
the policy the State should adopt in aiding and encouraging 
harbour accommodation for fishing purposes ;” and on ‘‘ The best 
appliances and methed of breaking the force of the sea at the 
entrance to harbours and elsewhere.” 

THE first experiment of lightingsections of New York with Edison’s 
incandescent electric lamps was made successfully on Monday even- 
ing, the 14th inst. Eighteen miles of wire in pipes have been laid 
by the company and 16,000 lamps placed in stores and offices. The 
work has been completed in about a third of this section, and 
5000 lamps along six miles of wire were burning on Monday 
night, the circuit including the Times and Herald buildings and 
some large offices. In all of these the light was soft, perfectly 
steady, and seemed more evenly distributed than from gas 
burners, while it gave out only a fifteenth of the heat of gas. The 
cost, the correspondent of a daily contemporary telegraphs, will 
be a trifle less. The lamp circuits have a porcelain shade over an 
air-tight pear-shaped ground-glass globe 4in. in diameter, in which 
is a carbon horseshoe. All the subscribers express satisfaction 
with the experiment. Lights half-a-mile from the supply station 
burned as brightly as those in the station. When the work in the 
section is completed 22,000 lamps will be supplied from one 
station. 

THE new steel plant of the South Chicago Steel Works, now in 
operation, consists of four blast furnaces, producing 6000 tons of 
iron per week, which is not run into pigs, but taken in ten and 
twelve ton ladles directly to the three 10-ton converters. The 
steel from the converters is cast in 1-ton ingots, which are 
carried directly to the four Siemens gas furnaces, and from them, 
after heating, to the three-high blooming train, where they run 
through and back, making eleven passes in less than one and a- 
half minutes. From the last roughing pass the bloom is carried on 
rollers directly to the rail mill, where in seven passes it is reduced 
to a rail 90ft. long, and delivered in front of the saws which cut it 
into three 30ft. rails. From the furnace till the rails are put on the 

latform of the drilling machine requires less than three minutes. 
Working to full capacity, it is said 40 tons of ingots and 120 tons of 
rails an hour can be turned out. The advantages of this plant are 
summarised as follows :—(1) The entire saving of the expense of 
the casting and melting of the pig iron. (2) The saving of the 
cutting of the bloom and reheating and handling of the billets. (3) 
The saving of the roughing.train and of the time and labour of the 
difference between rolling one and a three length rail. (4) The saving 
of four crop ends to each three rails. 

A REPORT on the coal-fields of Klip River, Weenan, Umvoti, and 
Victoria counties, by Mr. Frederic W. North, Natal, has lately 
been published. In concluding his report Mr. North draws special 
attention to the fact that coal exists in Klip River county, that 
there are several qualities, and that the workable seams vary from 
4ft. to 10ft. in thickness. That both analysis and experiment have 
now proved that the coal may be used with economy in the loco- 
motive. Some of the most free-burning will make gas ; most of it, 
if properly mined, will make good house coal, and some of it is 

cially adapted for general steam purposes. That the area of 
the coal-field available for working is 1350 square miles. That this 
area assuming an average thickness of 4ft., and allowing the ample 
deduction of 50 per cent. for faults, worthless coal, and barren 
grounds contains 2,073,000,000 tons. That a large proportion of 
these coal deposits are either in Crown lands or upon farms, the 
land of which has been disposed of, but the right to work reserved 
to the Government. Railway communication is required for its 
development ; and finally, in the hope of finding workable coals in 
either of the counties, advises that a series of deep borings 
should be systematically made by the Government, first at a point 
near the mouth of the Umblanga river, and that the next should 
be immediately beneath the cliff, at Morewood’s Cove. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., 
‘PSIC.—A. Bookseller. 
NEW YORK.—Tae Wittmer and Roczrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble ond confusion, we find it necessary to 
"inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, —— by a large envelope legibly directed by the 

if, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which 
with these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to i 


address of ter, 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

R. R. (Newton, N.B.)—The furnaces as enployed at the works you mention 
have not been ibed in our columns. 

ComPRESSED Paper (R. V.).—A letter has been sent to the address given by 
youand returned. Send addressed and stamped —. 

PerpetuaL Morion.—A work on this subject by the Mr. Dirks was 
published about twenty-five years ago. You can probably obtain it through 
any bookseller. 

Errata.—In the paper by Sir W.G. Armstrong which we published last 
week at page 181, ‘‘On the Treatment of Steel,” the following errata 
occur :—In column 1, line 2 from bottom, for 34 per cent. read “84 per 
cent. In col. 2, line 35 from top, the word “ when" should take the place 
of the semicolon. In the second paragraph of col. 2, line 26, for »%5 read 


GOLD REEF CRUSHING MACHINERY. 
(To the Bditor of The Engineer.) 


S1r,—Can any of your correspondents give me the name and address of 
a good maker of gold reef GoLp. 
don, September 18th. 


ABEL'S CEMENT. 
(To the Bditor of The Engineer.) 
Sim,—Can any of your readers give me the name and address of the 
maker of Abel's composition for coating canvas for making it a a 
Newport, September 8th. G. T. E. 


MACHINE FOR CORRUGATING HARD STEEL SHEETS. 
(To the Bditor of The Engineer.) 
Sin,—Can any of your correspondents inform me where I can get a 
corrugate hard steel sheets of about thick in of 
Manchester, September 11th. si 


ENGINEERS IN AMERICA. 
(To the Bditor of The Bngineer.) 
81r,—I shall be much obliged if any of your readers can inform me 
what prospects there are for surveyors in America, the best time of year 
over, and the most likely locality in which to obtain employment ? 
kermouth, August 81st. 8. R. 8. 


FINISHING CASTINGS. 
(To the Editor of The Engineer.) 

Str,—I have been ti g for some considerable time to obtain the 
smooth blue finish on light castings, such as is uced by the large 
Scotch foundries, but have been unsuccessful hitherto. If any reader 
can give me any ——-. or refer me to any good book on the —* 


I should feel tly o 
September 12th. 


i ions ; can, 
from the office on the (paid 
(ineluding double numbers)... .. £0 lds. 6d. 
Yearly (including two double numbers)... .. .. £1 9%. Od. 
occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut Enoineer is registered for transmission abroad. 
Cloth cases for binding Taz Enoineer Volume, price 2s. 6d. each. 
A complete set of Tut Exatneer can be had on application. 
Bubseri for Thin will, until further be 
rates will receiwe THE ENGINEER weekly and post-free. 


iptions sent by Post order must be letter of 
advice to the Publisher. Paper Covies may be had, if preferred, at 
increased rates. 


by Post-ofice Order, — Australia, British 

julana, Canada, Ca) of 
France, Germany, Gibraltar, I , Malta, Na’ etherlands, 
ew wick, uth 


Remittance by Bill in London. — Austria, Buenos and Algeria, 

Chili, Borneo, lon, Af Singapore, Manilla, 
Mauritius, Sandwich isles, — 
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lines afterwa: 
charged one shilling. When an advertise- 
ment measures an inch or more the rge is ten shilling: pp All 


ternate with 
regularity, but regularity cannot be guaranteed in any such case. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening In each Week. 
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THE STRENGTH OF STEEL. 

Tue paper read before the British Association at South- 
ampton by Sir W. G. Armstrong, on the treatment of 
steel for the construction of ordnance and other purposes, 
which we gave at length in our last impression, contains a 
number of experimental observations of high importance 
and instructive value. The first part of the paper, which 
deals with the behaviour of steel at a welding cg ae 
opens up a field of useful experimental inquiry for those 
camel in the metallurgy of mild steel and its structural 
employment, though the information yet obtained is not 
sufficient to permit of immediate practical deductions. 
That part of the paper which deals with the mechanical 
properties of steel considered with relation to the ey 
of carbon in the steel, and the effect of rolling, forging, 
wire drawing, —— and annealing, seems, however, 
to offer suggestions capable of practical application. Mild 


steel appears to be more susceptible to improvement in its 
mechanical by mechanical manipulation than 
any other me The improvement is not confined to its 
elastic and ultimate strength, but its range of extension 
and ductility are improved when the steel is also tempered, 
and to some extent when only annealed. This is not only 
noticeable in wire, but in larger sections, such as may be 
employed under certain methods of construction for 
ordnance. As far as the experiments have gone, it appears 
that the improvement of the elastic and ultimate strengths, 
by tempering in oil, is greater with steel containing 
the larger proportions of carbon, though its extensile range 
is lessened, as in one case from 23 to 16 per cent., a result 
which might have been qualitatively predicated from pre- 
viously existing information, though this range is much 
greater than might have been expected in a material so 
markedly improved in elastic and total strength. Not the 
least important of the experiments described by Sir W. G. 
Armstrong was that which showed how enormously steel 
castings may be improved by agen in oil. Some 
test pieces taken from a trunnion of cast steel containing 
0°36 per cent, of carbon, showed an elastic strength or 
limit of 16 tons, total strength of 27°8 tons, and extension 
of 7°5 per cent., while similar pieces after tempering gave 
elastic strength, 25 tons; total strength, 37°7 tons ; and 
extension, 12°5 percent. The improvement was thus very 
remarkable under all heads. It is not stated whether the 
tempering consisted in simply cooling the steel in oil, or 
whether the pieces were “let down” after this cooling ; 
neither are we informed as to the length of the test pieces, 
which has an important effect on the range of extension, 
but in any case the improvement is so great as to make 
the difference in extension in pieces from, say, 4in. to 8in. 
in length, trivial in Paige apenas. and the cost of tempering, 
even if carried out in the usual way, much less than the 
increased value. The increase of ductility, or rather the 
toughness, is much my when obtained by temperin 
than when obtained by increase in the proportion o 
carbon, so that mild steel castings may even now be 
employed in some cases with advantage, as compared with 
forgings having a higher percentage of carbon, while the 
advan would be wholly on the side of castings if 
greater freedom from air bubbles could be obtained. 

The improvement in steel by stretching has for 
some time occupied attention, and although the know- 
ledge of the fact has hitherto led to no practical ap- 
plication, it led Sir W. Armstrong to make some 
experiments on the improvement in the strength of 
wire by what he describes as tempering, during the process 
of manufacture, the highest strength being obtained when 
the tempering is thus resorted to, and the wire 
through a die as the final ——— By making the 

through the die the last operation, however, the 

range of ductile extension is diminished, and the wire is 
more liable to fracture if the surface is slightly injured. 
For most purposes, therefore, it becomes necessary to make 
the tempering the last process, though this slightly reduces 
its ultimate strength ; but Sir W. Armstrong finds that by 
judicious annealing the elastic strength of the wire may 
greatly increased, and he mentions a case in which wire 
0'2in. diameter was thus increased in elastic strength from 
25 to 35 tons per square inch. This is certainly an un- 
expected result, and needs confirmation, not because there 
need be any doubt as to the accuracy of this experiment, 
but because if the fact pertains to mild steel generally, it 
is of the highest importance. He also refers to the 
value of the tempering in oil, for ordnance purposes, 
of long cylinders of steel, and to the fact that in 
bending wire over a cylinder, in order to give 
the cylinder strength, it is impossible to give the same 
degree of stretch to both its sides—that is the outer 
circumference of each wire ring would be stretched more 
than the interior circumference, and, in fact, the difference 
may be such that the interior circumference may be either 
in a neutral condition as to strain, or may even be under 
compression. The thinner the wire the less this difference, 


nited States, | and hence the suggestion that flat wire of a given sectional 


area could be used under better conditions round or 
square wire of the same sectional area. From these 
remarks it would seem that the idea of constructing a wire 
gun is not given up, but that to carry it out in the best 
way, two things are required, namely, an interior cylinder 


_| or cylinders of great length relatively to diameter, rolled 
| 48 are tires in a tire mill, so as to get longitudinal strength 


in the gun, and wire combining a high elastic limit and 
high ductile range, or, in other words, wire of great 
toughness, But even having this wire, it can only be 
employed under the best tensional conditions by expanding 
the cylinder on which it is wound after the winding is 
—— . The wire of the necessary toughness could, it 
would seem, be obtained, and in order that it could be 
wound on the cylinder under the best tensional conditions, 
or approximately the best, it may be ———- that the 
wire as it comes from the ordinary die should pass 
between the surface of a roller and a half die, thus placing 
that part of the wire which rubs under the die in a state 
of compression, and the inner side, or that which runs 
over the roller, in a corresponding state of tension. This 
would cause the wire to coil up with the compressed 
surface outwards, but this would not be a manipulative 
objection, while the great advantage would be that when 
the wire was tightly wound on the gun cylinder the final 
tension might be made sensibly the same on both sides of 
the wire. The difficulties which present themselves in 
rolling a long cylinder of small diameter are, however, 
much greater, and although a possible method might be 
suggested, this may, perhaps, be best left to steel makers 
and rolling mill engineers, 

Sir W. Armstrong’s experiments, like others which have 
preceded them, indicate that whenever comparatively large 
masses of steel are cut up into smaller pieces, the latter 
exhibit greater strength and generally improved mecha- 
nical properties, and although some improvement may be 
made in steel in sections of considerable area by annealing 
or tempering, it is clear that this improvement is the result 
of the removal of internal differential molecular strains, 
and that it must therefore ever remain greater in small 


than in large sections. The similarity of the improvement 
in mild steel by careful annealing and by tempering, 
further indicates that much of that resulting from 
tempering in oil is due to annealing and consequent 
removal of internal sirains, while the increased strength is 
probably due to the somewhat hardened exterior, or to 
the high state of compression under which the outer part 
of the thickness of the mass is placed, which probably 
enables the inner portions to come better into play when 
the mass or piece is submitted to a tensile strain. 


TESTING MACHINES, 

Mr. Davin Kircatpy was the first to reduce the practice 
of testing iron and steel to a science. Before the publica- 
tion of his book, which may almost deserve to be termed 
immortal, a good deal of iron and a little steel had been 
tested; but the lessons taught by the simple appliances 
used were not well understood ; nor was much importance 
paid to the co-efficients of extension, elastic limits, and 
contraction areas—things hardly ever heard of twenty years 

. We have no intention of recording here at length 
m Mr. Kircaldy has done in the way of acquiring and 
imparting information. Any mention of testing machines 
which left his name out would be so far unfair, and for 
this reason we express our opinion here ee Mr. 
Kircaldy’s work. He also, it may be said, was the first to 
produce a really trustworthy and competent testing 
machine, and this we say without forgetting the machines 
in use at Woolwich Arsenal and elsewhere; but none of 
these was able to deal with large masses of metal. 
The introduction of steel and the uncertainty which 
existed concerning its quality, quickly led to the multi- 
plication of testing machines, for sufficiently obvious 
reasons; and there are now few steel ag of any 
importance which do not possess apparatus for ascer- 
iaiee, at all events the tensile strength of bars and 
lates. Almost without exception all these machines 
ve been modelled on much the same principle as Mr. 
Kircaldy’s machine ; that is to say, the specimen to be 
tested is secured in two jaws, one of which is connected 
with the head of a hydraulic press, while the other is 
secured to the short end of aiever. By the aid of force 
pumps the plunger of the hydraulic press is pushed out 
and puts a tensile strain on the bar to be ; which is 
resisted by a weight on the long arm of the lever above 
mentioned. The amount of the weight and the length of 
the lever arms being known, a simple calculation gives the 
strain on the specimen. Inasmuch as very heavy weight 
would be required to test large specimens, a system of 
compound levers is usually employed, by which means the 
pe weight is reduced in amount and the machine made 
in one sense handier. ? 

Our readers will not have forgotten that Mr. Wicksteed 
read a paper “On a New Form of Testing Machine” 
before the Institution of Mechanical Engineers at 
Leeds. We ——S — in our impression 
for Au 18th. y referring to our engraving 
and Ma. Wicksteed’s paper, our readers wil, see 
the inventor has abandoned the multiple lever system ; 
and that he uses instead one moving weight of a ton, and 
a single lever. That this machine performs very. satis- 
factorily we know from personal observation. The question 
was raised during the Leeds —— of the Institution of 
Mechanical Engineers, and remains for consideration, is or 
is not such a machine better than that with the multiple 
levers? Before any answer can be given we must know 
what are the conditions under which the machine is to be 
worked. Before going further we shall state our own 
views, which are that for ordinary shop testing, Mr, 
Wicksteed’s is about the best machine yet produced ; but 
that for tests requiring minute accuracy and a careful 
observation and recording of every step of the process, the 
multiple machine fitted with such appliances as those 
devised by Professor Kennedy, and added to the Universi 
College testing machine, is the best. In the case of bo 
machines there is, however, room for improvement in one 
point, namely, the mode of applying the strain to the 
specimen tested. It will, we believe, be freely admitted 
that if a testing machine is intended to register the strain 
applied by a static load, that the load should be at rest. 
But in practical testing the load is not necessarily at rest. 
If, for example, we take Mr. Wicksteed’s machine, it will 
be found that when matters are properly arranged, a 
skilful man can run out the low weight on the horizontal 
bar of the lever at just the same rate as the strain is aug- 
mented by the pumps. It will be found, however, that 
nothing he can z will prevent the weight from oscillati 
up and downwards through a range of a couple o 
inches, or even more. Now every time the weight falls an 
inch during such an oscillation it is obvious that a work 
equal to an inch ton must be done on the specimen. It 
raay be said that this is quite unimportant. Isit? Let 
us suppose that the whole strain on the specimen, which 
is 2in. broad and }in. thick, is 20 tons, Then it is obvious 
that the distance through which the jaws gripping the 
sample move will be ;;in., and we shall have astrain equal 
to 20 tons moving through ,in. on the bar. The work 
done on it will ‘ equivalent to over 187 foot pounds of 
work done on the bar. It may be said that this is insigni- 
ficant. So it is in one sense, but not in another. When a 
bar for example, is on the point of touching the limit of 
elasticity, the stored-up energy acquired by a ton prog 
a fall of but lin. may exert an important influence, an 
it is not say this influence would be 

t enough to e a sample exposed to it compare 
ciao ly with one so peer that the weight did not 
move till the moment of rupture, or the sudden stretching 
of the metal, which takes — in a way well-known to 
all rma testers. Now, let us ask, is Mr. Wicksteed’s 
machine worse in this respect than the ordinary multiple 
lever testing machine? and we think there can be but one 
answer. It is not worse, or if it is, the defect admits of 
being readily overcome. No matter how we reduce the 
weights on the levers, the actual strain on the specimen 
must be the same. Consequently, reduction of weight 
means augmentation in the virtual length of the lever. 
Thus, instead of a ton moving through lin., we may have 
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in practice one-tenth of a ton moving through 10in. But, 


the extreme strain brought to bear on the specimen in 
the latter case may be greater than in that which we have 
just considered, for the energy stored in a moving body varies 
as the square of its velocity. In other words, the power 
act by the weight in a testing machine of jerking the 
specimen—we cannot think of a better word—is expressed 
by the formula oe 
falling less than lin. ‘will acquire a velocity of 2ft. per 
second, and its energy will be represented by _—.— Ae 


139 1b. But a weight of 224 Ib. falling, let us say, through 
about 9in., will acquire a velocity of 7ft. per second, and its 
power of straining the specimen will be represented by 


224 x 49 — 1701b. Thus it will be seen that it by no 


means follows that because we use a very heavy instead 
of a very light testing weight that the sample will be 
spared shocks. Of course it may be said that it is always 
open to us to reduce the travel of the weight, or, in other 
words, of the lever which causes it. This is just as true 
of Mr. Wicksteed’s machine as of anyother. If the rise 
and fall of the weight in a multiple lever testing machine 
be reduced, say, to lin., it is conceivable that Mr. Wick- 
steed could reduce the play of his levers to one-tenth of an 
inch. It is quite clear, however, that if we reduce the 
play of the weight in a multiple lever testing machine to 
something very small, the effect of extensions of the 
specimens may come to be hardly recorded at all, being 
lost, so to speak, in the unavoidable deflection of the 
levers, play of the knife edges, and so on. Thus, for 
example, a leverage of 1000 to one being used in a testing 
machine, it is obvious that a stretching of 0°001 of an inch 
in the bar would suffice to let the weight drop lin., but it 
would not be easy to say whether this drop was due to the 
stretch of the bar or to some other cause. However this 
point may be argued on a theoretical basis, in practice, at 
all events, it is certain that the range of motion in the 
weighted lever unavoidably extends over some inches. 
We think we have said enough on this point to show that 
Mr. Wicksteed’s machine will not lose by comparison with 
multiple lever machines. 

Here we wish to explain that for ordinary sample test- 
ing we attach no importance whatever to the strains 
brought to bear on the specimen by the oscillation of the 
weight, it being of course understood that the tests are 
conducted with moderate care by a competent man. For 
what wemay term the higher or more scientific class of tests, 
however, we believe that all such strains should be care- 
fully eliminated, and for this purpose we would advocate 
the use either of a wedge or a screw under the point of 
the testing lever, which being withdrawn would permit 
the weight to be brought on the specimen for testing. In 
this way the first steps of the process would remain as 
they are now; but as soon as it was reasonable to suppose 
that the elastic limit was nearly reached the end of the 
lever would be caused to rest on the supporting wedge or 
screw, and the weight could be then moved out a certain 
distance. The wedge or screw could then be quietly 
withdrawn, and the sample could then be left to support 
the weight without being exposed to any jerking what- 
ever. As testsare usuaily conducted the weight is run out 
on the lever pretty quickly, and the lever flies up and down 
between the stops. Extremely accurate testing cannot be 
done in this way. The use of the wedge or screw would 
greatly prolong the process of testing, and for this reason itis 
not advisable to adopt either in ordinary work, but only 
under circumstances when minute accuracy is demanded ; 
but it is worth considering whether the adoption of a cata- 
ract, dashpot, or some similar expedient in all testing ma- 
chines might not be desirable as a means of controlling 
oscillation, reducing jerks, and saving the knife edges of 
the machine from excessive wear and tear. 


THE SIMPLON AND ST. GOTHARD RAILWAYS. 


ALTHOUGH the rates charged by the St. Gothard Company are 
rather high, and the railway has been but a short time in opera- 
tion, the traffic has far exceeded expectations, and it is clear that 
the loss which the French railways are already feeling will 
grow, as the management of the St. Gothard becomes more com- 
plete. Seeing the effect this line was likely to have on French 
railways and on France, M. de Freycinet instructed M. Amédée 
Marteau to prepare a report on the subject, and this report has 
been published. M. Marteau seems to look with little short of 
dismay on the loss which the new line will occasion France in 
various ways, especially if the French railways persist in their 
high tariffs and their disregard of the convenience and require- 
ments of passengers and freighters. He seems to think, how- 
ever, that the deficiency will be more upon the loss of passenger traffic 
than on merchandise, and says it will be a national misfortune if 
English travellers should discontinue to pass through France 
as they have done from time immemorial. He says, “he 
looks upon any combination likely to divert them from their 
wonted route as extremely prejudicial to French interests, moral 
and material. The English must not lose the habit of going 
through France and Paris. We must not let them travel by a 
road that takes them near Germany. That in this there is an 
interest more than commercial I need not point out.” Having 
given various reasons for looking upon the diversion of the 
traffic to the St. Gothard route, M. Marteau. recommends as 
a solution of the difficulty the proposal made by M. Noble- 
main, the manager of the Paris and Lyons Railway, and 
president of the St. Gothard Commission, namely, the 
tunnelling of the Simplon by the Swiss Western and the Paris 
and Lyons Companies in combination. This would connect 
Milan, the commercial capital of Italy, with Paris by the shortest 
of all routes, the distance being only 835 kilos., as com 
with 942 by Mont Cenis, 935 by Mont Blanc, and 891 by the 
St. Gothard. Hence, a Mont Blanc line would only duplicate 
the Mont Cenis, while the Simplon line along Rhone Valle 
would enable France to compete with Germany for the throug 
English traffic and the direct trade with Italy. Meanwhile, 
unless the French companies do more to meet the requirements 
of their foreign customers, the traffic both in passengers and in 
goods will rapidly turn over, as it has begun to do, to the St. 
Gothard line. The French goods tariffs are so high, and customs 


Now, a weight of one ton in 


and other formalities such nuisances, that the imerease in the 
small goods traffic through Basel and thence by German and 


Belgian lines to Ostend, and in heavy goods to Antwerp or Ham- 
burg, is already very marked, and the extra business is especially 
beneficial to the Great Eastern Railway Company through its 
Harwich and Antwerp route. The French quick trains are still 
all first-class, and no return tickets are granted as on the German 
lines. The Simplon line will probably not be decided upon very 
quickly, and it will then occupy a long time in construction, so that 
there will be plenty of opportunities for the existing railway com- 
panies to improve their reputation and to learn the advantage of 
a liberal policy towards travellers. 


THE FREIBURG RAILWAY ACCIDENT. 

Tue fearful railway accident near Freiburg—Baden—is 
exciting public opinion in Germany to a great extent. The 
official figures about loss of llfe and injuries have been given at 
56 killed and 104 injured. This accident, resulting from the 
train running off the line, stands almost alone as to its import- 
ance in railway history, and it is no matter of surprise that from 
all sides questions are put as to the cause of such an unheard-of 
disaster. Two theories prevail—first, according to the driver of 
the train, a telegraph pole was blown across the rails throwing 
the engine off, and second, that the road itself was damaged by 
the stormy rains of the day. The latter seems hardly possible, 
and the first suggestion seems the most credible. The German 
papers make a general complaint as to the lack of brake power 
on the train as having highly contributed to the extent of the 
calamity. The engine and tender went first off the rails, breaking 
up the permanent way and ballast, and thus checking the twenty- 
seven following vehicles, which were running without any brake 
power atall. This produced such a crushing action that the first 
few carriages were also pushed off the rails from the engine, 
thereby increasing the obstruction against which the rest of the 
train acted with an enormous momentum, which the middle 

could not resist, and consequently were crushed 
to pieces by telescoping one into another. The rear carriages, as 
in most cases of that kind, exerted a strong pushing action, but 
remained comparatively unhurt. An accident of the same 
nature, but with quite different results, happened on the 25th 
August between Petersburg and Moscow, near Kilu Station, to 
an express train which was running at high speed. Either by a 
broken rail or some rotten sleepers the train ran off the rails. 
The engine and tender broke away from the carriages, and thereby 
the Westinghouse brake, with which the train was fitted, came 
at once automatically and with full force into play, arresting the 
carriages and withholding them from telescoping one into another. 
The train came to a stand ia about 45 yards, nohody was 
killed, and only seven passengers and one guard were si. thtly 
hurt, and there is no doubt that in this case the auton.tic 
brakes caved a great deal of life and property. There has been 
lately in this country a somewhat similar accident on the Great 
Eastern Railway, where the engine of a train was thrown off the 
line at high speed, and where the train was stopped in about 
100 yards by the quick and powerful acting of the same 
brake with which it was provided—as most trains on that line 
are—and there is no doubt that but for the energetic action of 
the brakes there would have been an enormous accident and 
many lives lost. The lesson to be drawn from these three 
accidents is instructive. The train at Freiburg was’ not pro- 
vided with any powerful means of checking automatically and 
quickly the speed in case of danger, and the accident therefore 
had results far more fatal than if the train had been properly 
equipped. 

THE COAL TRADE AND WAGES, 


At the same time as the Miners’ Conference was resolvi 
tL it an early increase of wages should be sought for, an attempt 
to sell a colliery in one of the most ancient of our mining 
districts was taking place. It was the Longwitton Colliery, in 
Hartburn parish, and on the Rothbury railway, and it was 
offered by public auction as a current going concern. Attached 
to the colliery are limeworks and ganister quarries. The colliery 
royalty is over 486 acres, the limeworks over 100 acres, and the 
shaft of the colliery is 26 fathoms deep, well fitted ; whilst a 
railway a mile and a-half long connects the colliery with the main 
line. When the lease was first granted the fixed annual rent 
was £200, and the royalty 8d. per ton on the coal; but in the 
period of depression the head-rent was reduced to £100, and the 
royalty to 44d. per ton of coal. But though there was this mode- 
rate rental, the colliery, with its valuable adjuncts, remained 
unsold ; it was started at £1000 and rose to £3800, and was 
then withdrawn—the reserve being £5750. At the same 
time there was being circulated the report of the Cardiff and 
Swansea Smokeless Steam Coal Company, which showed that 
during its recently closed year, with a production of over 
200,000 tons of coal, there had been a loss of £4195. These two 
facts are telling comments on the state of the coal trade, and on 
the ability to grant a large general increase of wages. It is 
quite true that at this season of the year there is an increase in 
the consumption of that class of coals that in some of the cval- 
producing districts are sold at high prices—household coals; but 
there is a lessened exportation of the steam coals from North- 
umberland which are almost equally dear; and thus against the 
gain in the average price is to be set that of the loss. For years 
some of the coalowners have been accumulating losses by work- 
ing, and now that they have some hope of an increase of price it 
is not to their gratification that they receive the news of a 
general notice for increased wages or a general strike. But it is 
forgotten that over a large area of the production of coal, sliding 
scale and other arrangements have been entered into which will 
prevent any notice even being general, so that the resolution of 
the miners is broken by the arrangements they have entered into 
and which they are bound to keep. There are indications of 
better trade and higher prices of coal; but it cannot be forced, 
and it would be only retarded by the suggested movement of 
the miners, 


IS IT SCIENCE? 


Ir the reports furnished by the daily papers of the doings at 
the sections of the present year’s meeting of the British Associa- 
tion are correct, science can hardly be said to be advanced by 
some of them. In the Times for Tuesday, August 29th, is a 
report of the meeting of the Mathematical and Physical Science 
section, under the presidency of Lord Rayleigh, at which a 
paper was read by Professor Schwedofe on the origin of hail. 
He describes the fall of some enormous hailstones, and considers 
that they come from ultra-terrestrial regions—that they are of 
cosmical origin in short. Mr. 8. P. Thompson, who translated this 
paper, and, on the strength of this, expressed his opinion, 
supported it as worthy of investigation, and endeavoured to 
trace a connection between hail storms and meteor showers ; it 
is, however, quietly added in the Times report that Professor 
Herschell’s replies were not reassuring. Sir Wm. Thotnson, as 
well as Professor Herschell, was fortunately present, and he 
thought that the theory might be put forward as a joke, but it 
eould, not ibe .aceepted as a serious proposition. Later.came 
Professer Schuster a report.of a.committee omimeteoric 
dust, and he appears to have confined himself to mentioning a 


paper by Tissandier, who, we believe, published the pa) 
referred to in 1877, Then came Captain Abney, who Rs nd 
paper on the light of the sky at high altitudes, who states that 
the benzine and alcohol, which had been found to exist in the 
atmosphere, actually increased in strength in the higher regions, 
and he could only suppose that benzine and alcohol are not 
of terrestrial formation, but came to us from space, The chair- 
man remarked that those who doubted the diffusion of alcohol 
throughout the universe might be glad of an opportunity to 
refute it. Then Professor 8. P. Langley, of the United States, 
spoke on the distribution of ene: in the solar spectrum, and 
he, too, was induced to support Abney’s conclusion on the exist- 
ence of benzine and alcohol in space. But, we would ask, given 
that spectral lines are sufficiently marked to identify them with 
those of organic compounds such as these, how do they, the 
compounds, escape oxidation when a red hot meteor dashes 
through the air contained in their neighbourhood! Is this 
science ? 


THE ROAD TRACTION ENGINE, 


Tue three thousand road traction engines which are now doing 
good and economical work in different parts of the kingdom are 
not allowed to have the easiest of lives. Counties and 
boroughs alike have an occasional tilt at them. Yet they are 
irrepressible, and are steadily growing in number ; for their value 
to the trading and mercantile interests becomes increasingly 
demonstrable. The private owners of horses whose education 
has been so neglected as not to include the necessary element of 
familiarity with the iron steed which is taking the heavy work 
off their shoulders, demand that the traction should not be 
abroad when they too are driving. They ask that it should not 
be allowed to come out till they have gone in. “Let 
the open hours in our neighbourhood be from six in the 
afternoon till midnight,” say the majority of the magis- 
trates in County Quarter Sal at Exeter; and “in 
our borough,” say the Corporation of Wolverhampton, 
“let the open hours be from five in the afternoon till nine 
in the morning.” And both authorities ask the Local Govern- 
ment Board to give legality to their bye-laws framed with 
that object. “Steady,” respond the traction owners afflicted, 
“we must have our say;” and they memorialise the imperial 
authority not to sanction such prohibitions. By their inspector 
the Local Government Board lately heard evidence for and 
against in the Devonshire case, and on Wednesday last in the 
Wolverhampton case. The Devonshire justices will have taken 
little by their latest opposition, What is likely to be the issue of 
the Wolverhampton inquiry may be inferred from the suggestion 
of Mr. Thomas Carrington, who held the court, to the effect that 
the locomotives should be allowed to travel in the daytime over 
the roads in the outskirts of the borough. But as the Wolver- 
hampton authorities repel the suggestion, and ask to have the 
bye-laws “ confirmed without alteration,” the formal pronounce- 
ment of the imperial authority will in that case also have to be 
made. 


NICKEL VERSUS BRONZE. 


A FINANCIAL committee of inquiry, appointed to consider the 
question of substituting a nickel for the bronze coinage at 
present in use in France, has finally decided in favour of the 
project, which, it may be mentioned, has already been adopted 
by other countries, and notably by Germany, Belgium, and 
Switzerland. The work thus thrown upon the mints of Paris 
and Bordeaux will be gigantic, it being estimated that there are 
500,000,000f. worth of bronze coins in circulation; but the 
necessary appliances are already in hand, and the work will be 
rapidly proceeded with. It should be known that coins of 
copper-nickel have been introduced in North America, Peru, 
Brazil, and Honduras ; and in 1869 Professor Graham, the last 
Master of the Mint, issued a coinage of the same kind for the 
Island of Jamaica in penny and halfpenny pieces, and very 
handsome coins they are. It has been pointed out by Dr. 
Walter Flight, of the British Museum, South Kensington, in the 
Journal of the Chemical Society for April of this year, that he 
was informed by Professor Graham in 1869 that he should have 
advocated the issuing of a coinage of the same kind in the 
British Isles if only a sufficient supply of nickel could at all 
times be obtained. Our sources of nickel have been materially 
increased during the twelve years interval. It is a matter of no 
little interest, as pointed out by Dr. Flight, that more than 
2100 years ago copper-nickel coins were used in Bactria by the 
kings Agathokles, Pantaleon, and Euthydemus, the composition 
of which were identical with those now coined, although nickel 
was only discovered in 1751 by Cronstadt. 


LITERATURB. 
A History of Coal Mining in Great Britain. By Rosert L. Gat- 
Loway. London: Maemillan and Co. 1882. 

In this useful little volume the author has endeavoured to 
delineate the principal features in the growth of the great 
coal industry, with special reference to improvements in 
engineering by means of which it has become possible to 
procure and bring to the surface the vast quantities of 
coal which are now annually drawn from the mines of this 
country. The. earlier, chapters contain a, review of the 
scattered notices in chronicles, and the grants of powers 
made by the crown and monastic corporations during the 
middle ages, both in England and Scotland, and notices of 
the rise of the Tyne coal trade in the seventeenth century, 
consequent upon the demand for domestic fuel in London 
and the south of England. After which the main subject 
of the difficulties progressively encountered and overcome 
in the winning and working of deep mines, chiefly in the 
north of England, is treated in a series of sketches arranged 
in admirable logical sequence. Thus we are shown how, 
when the level free collieries of the i were worked out 
at the beginning of the seventeenth century, and the 
exhaustion of the coal supply was considered to be alread 
within sight, the real work of coal mining onl pummeneed l, 
and with the sinking below the water level, the wet period 
of coal mining, and that of inefficient, draining appliances 
commenced, the chain of buckets and rag and chain pum 
driven by horse gins or water wheels. being the only 
mechanical means employed during the whole of the seven- 
teenth century, the use of pumps having not become 
general until after the year 1710, and full advantage of the 
change. was not realised until. the introduction, of New- 
comen’s steam engine a few years later, With creased 
depths the underground, water diminished, but, 
formidable enemy fire-damp took its place, and, thengefor 
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until one morning a collier entering his working place 
when the ge was present in larger quantity than usual, 
it exploded at his candle, knocking him down and dis- 
abling him for some time. This led to the firing system, a 
miner more resolute than the rest being detailed to go 
down in advance and clear out the accumulation of gas 
by crawling in on his belly and lighting it by a candle 
at the end of along pole, he being protected from the 
blast, which passed over his head, by being covered 
with a wet sack and lying at full length. In South Staf- 
fordshire a somewhat less primitive system—that of the 
firing line—was used, This wasa copper wire by which a 
lighted candle was drawn into the place where gas accumu- 
lated to explode it by pulling the end froma safe barricaded 
place in the mine stable. This operation was in some cases 
repeated three times daily. How the natural and imper- 
fect ventilation of these early workings by mere face air- 
ing, to the neglect of the goaves, was improved by Sped- 
ding’s introduction of the method of air covering or com- 
velling the current to travel as a whole through the work- 
ings by means of doors and stoppings, and still farther by 
John Buddle’s method of compound ventilation with split 
currents and crossings combined with the laying out of the 
mine in isolated panels, and the introduction of the dumb 
draught for the return air in 1810, is well described by the 
author; and the transactions that led to the mention of the 
safety lamp by Davy are given with such detail as to form one 
of the most interesting chaptersinthe book. The discoveries 
and improvements of late years, involving no great original 
principles, are less fitted for popular description than such 
great features as the improvement of the steam engine, 
the introduction of underground tramways by Carr, of 
Sheffield, and of cages and guides by T. Y. Hall, and they 
are therefore mental with less detail perhaps, in some cases, 
they have been rather neglected by the author as, for in- 
stance, in the case of modern winding engines and pit 
frames, which might have received more ample notice with 
advantage. The history of the various committees and 
commissions that have investigated the more disastrous 
explosions of the last forty years, and the introduction of 
Government inspection, are very fully treated. We note, 
however, one omission, namely, the Duke of Argyle’s 
Commission on Coal Supply, which, although not appointed 
with a view to legislation, is historically interesting on 
account of its very elaborate report. Taken as a whole, 
the volume is certainly one of the best popular sketches 
of coal mining history yet published, and will, we trust, 
secure a large number of readers. 


The Sanitary Engineer. Vol. V. New York : The Sanitary Engi- 
neer Office, and London : E. and F, N. Spon. 1882. 

In America there is more room for practical sanitary reform 
than in this country, though we may hardly be said 
to have more than entered upon the general adoption of 
satisfactory sanitary measures and appliances. The need of 
reform was the cause of the existence of the Sanitar 
Engineer, which was started in 1878 as a monthly neriodical 
and has, owing to the liberality and thoroughness with 
which it is conducted, passed through the monthly and 
fortnightly stages, and is now published weekly. It has 
acquired an authoritative position, and in its twenty pages, 
sanitary engineering proper occupies the largest space, 
though much attention is paid to all questions relating to 
the purity of foods and hygienic matters generally. It is 
edited by a large departmental staff, and its contributors 
comprise the best known writers in America, and a con- 
siderable number of well-known English sanitary engineers 
and chemists. Its pages are fully illustrated, and good use 
is made of the lessons taught by failures as well as of the 
most recent successful practice. The proprietors obtain 
special assistance for original investigations on subjects of 
leading interest, and as a result of some of these, and the 
persistent attack of abuses, they have been chiefly instru- 
mental in obtaining several valuable legislative enactments. 
Their journal has thus acquired a character which makes 
it valuable to all interested in sanitary questions. 


THE SOCIETY OF ENGINEERS. 


VISIT TO PORTSMOUTH. 


On Wednesday one of the summer excursions of the Society of 
Engineers took place, Portsmouth dockyard being visited. 
special train was provided by the London, Brighton, and South 
Coast Railway Company, consisting of two saloons, two brake 
vans, and four first-class carriages, drawn by The Stephenson, an 
engine very similar to the celebrated Grosvenor. Mr. Michael 
Reynolds, of the locomotive department, was in charge of the 
train, which was fitted throughout with the Westinghouse brake. 
It would not, perhaps, be possible to find a better example of the 
a to which the appliances for passenger traffic have been 

ught, than was afforded by this train with its engine. The 
train left Victoria punctually at 9.20, and reached Portsmouth 
Harbour station at 11.19; making the run, eighty-five miles, 
without a stop, in 1 hour 59 minutes. The actual weight of 
coal burned on the run did not exceed 12 ewt., or about 17 Ib. 
per mile, 

On reaching Portsmouth Yard a large number of the party 
proceeded to Southsea, where they lunched, but others preferred 
to visit the old Victory, Duke of Wellington, and other men-of- 
war in the harbour. At 1.15 they all met in the dockyard, and 
divided into two parties. The first, with the president, visited 
the Vernon Torpedo School, where some interesting experiments 
were carried out for them, while others entered a dockyard train 
and were conveyed on board the Excellent, where gun drill was 
watched with great interest, The guns used are not similar to 
any in the service, being 64-ton smooth-bore Armstrongs, firing 
9in. round shot. Salvoes of four guns at a time were fired by 
electricity, and there was also single firing at ranges of 600 to 
1100 yards, The drill was perfection. 

From the Excellent the party proceeded under the charge of 
Staff Lieutenant Barrow, of the Excellent, in a steam launch and 
a barge which the launch towed, to Whale Island, which is prac- 
tically artificial, being a spoil bank from the dock works. Here 
were witnersed experiments with machine guns, the Nordenfelt, 
Hotchkiss, and Gardiner being used. The Nordenfelt is too 
well known to our readers to require description here. The 


Hotckkiss gun is really a collection of five cannons, in, a 
each capable of throwing a shot or shell 
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weighing about 2$ lb., with a charge of 12 oz. of powder. Steel 
projectiles were fired at an iron plate Qin. thick, which they are 
just able to get through at 300 yards range. The Gardiner 
single-barrel gun is a new weapon, very light, very simple, and of 
great power, firing ordinary Martini-Henry ammunition at the 
rate, if desired, of about 240 rounds per minute. 

On the return of the party from Whale Island they entered 
the railway trucks again and were taken round to her Majesty's 
ship Dreadnought, now undergoing some repairs. This is one of 
the most powerful ironclads in the world, she has a displacement 
of 10,800 tons, and is propelled by twin-screws driven by com- 
pound engines capable of indicating 8000-horse power, and 
giving her a speed of about 144 knots, or over 17 statute miles 
an hour. She mounts four $8-ton rifled muzzle-loading guns in 
two turrets, which are fitted with all the most recent improve- 
ments ; both turrets and their guns were worked for the visitors. 
Compressed air is employed in driving all the cranes about the 
dockyard, and a stout hose pipe being carried on board the 
Dreadnought and coupled on to the hydraulic engines, they 
were worked,as though by steam, and the system is regularly 
practised in the dockyard. 

The air-compressing plant consists of a pair of vertical condens- 
ing engines developing about 250 indicated horse-power, and 
driving a pair of double-acting horizontal compressing pumps. 
The clearance spaces of the pumps are kept filled from a tank 
connected with the main, so that the air taken in at each stroke 
is compressed in contact with this water, and pumped into a 
series of large accumulators up to a pressure of 60lb. The 
capability of the machinery is limited by the fact that it is not 
found possible to move the pumps ata greater speed than 100ft. 
per minute, the movement given to the water at a higher speed 
tending to throw it over into the accumulators, and thus to 
arrest the action of the pumps. The total accumulator capacity 
is now about 9200 cubic feet, and is divided between four large 
cylinders of wrought iron plating 10ft. in diameter by 30ft. high. 
Two of these accumulators have been recently added, and it is 
shortly intended to fit two other similar ones. The great advan- 
tage of the compressed-air system over hydraulic power for 
such intermittent work as is required in the dockyard lies in the 
accumulators. The engine usually pumps them up early in the 
morning, and the supply of stored power is sufficient to meet 
the general wants of several hours. The large space covered by 
the extension works would make communication with the engine 
house whenever a capstan was wanted an impossibity ; and 
although it was found, by a long series of trials, that the 
hydraulic system was about twice as economical as compressed 
air for continuous working, yet for intermittent and occasional 
use, that the advantage lay with the other motor. The benefit in 
handiness and the reduced necessity for supervision were also 
considered sufficient to make an increase of the air system 
desirable. The compressed air is conveyed from the accumulators 
by means of a pipe 20in. in diameter, and js branched off by 
means of smaller pipes as necessary to the machines scattered 
about the various docks and basins. There are at the present 
time connected with the accumulators two 20-ton cranes, five 
sliding caissons, and twenty-four capstans, besides numerous pen- 
stocks and other machinery. 

The extension works are of great interest. They cover an area 
of 178 acres, and when the various basins and docks are com- 
pleted, the Portsmouth yard will be considerably more than 
double its original size, being increased from 115 to 293 acres, 
~— is about 34 acres beyond the total area enclosed at Cher- 

ourg. 

In the same building as the air-compressing machinery are the 
two large main pumps for pumping the docks and basins. The 
double-acting plungers are 6ft.in diameter and 6ft. stroke, and are 
driven by a compound engine of 1200 indicated horse-power. 
These pumps are capable of pumping out the docks at the rate 
of about 24,000 tons per hour. Owing, however, to the type of 
construction, which permits heavy shocks to come on the 
large cast iron pipes, the cost of repairing cracks is exceed- 
ingly great, and centrifugal pumps will, it is said, be substi- 
tuted. A drainage engine for the docks is also contained in the 
same building. A new brick building with a tank for fire pur- 
poses above is about to be erected, at a cost of £19,000, to super- 
sede the present temporary shed. The wall which is to enclose 
the convicts while employed upon the structure has been erected. 

A considerable number visited the workshops and H.M.S. 
Marlborough, used as a training school for engineer students, and 
the dock works now in progress, principally by convict labour. 

After leaving the yard, the visitors proceeded to Southsea and 
dined at the Pier Hotel, and returned to London by the special 
train leaving Portsmouth at 7.10. The return journey was 
made in about two hours. Nothing was left undone by the 
officers in charge of the various departments to make the visit 
thoroughly satisfactory ; Lieut. Barrow in particular was 
unwearying in his exertions. A large number of engineer students 
were detailed to accompany the visitors and rendered important 
service. 

In all about 130 members of the Society and their friends 
urch, 
the president ; Mr. Williams, hon. secretary and treasurer ; Mr. 
Bernays and Mr. Spicer, past presidents, besides several members 
of Council. The arrangements were in all respects most satis- 
factory, and reflected much credit on Mr. Reed, the secretary. 


KAMPANG KERBAU BRIDGE. 

Our engravings on page 198 illustrate a bridge in Singapore 
which has been re-built so as, by a new superstructure, to reduce 
the steep rise which existed over the old bridge, and secondly, 
to widen the roadway. In Figs, 1 and 2 are shown the skeleton 
elevations of the bridge as it was and now is. The spans are of 
very limited dimensions, and it would have been an easy matter 
to have thrown a single-span girder across the canal and removed 
the central pier. The great rise and almost semicircular form of 
the arches of the old structure are no doubt due to the fact that 
at the time it was re-built Chinese and other native craft were 
in the habit of plying upon the canal. This, as well as every 
other description of traffic, no longer takes this route, and there 
was consequently no valid reason for increasing the navigable 
waterway by the removal of the central pier, and, at the same 
time, no impediment to lowering the soffit of the bridge to such 
a level as would be best adapted to the adjoining thoroughfares. 
The retention of the existing pier, moreover, permitted the use 
of the arch as the type of girder, a type of construction which, 
in an esthetical point of view, is superior to any other. 

The difficulty of procuring timber of the necessary dimensions, 
of the necessary quality, and in a proper condition for the pur- 
poses of construction, is increasing every year in the Straits 
Settlements, A wood called Jampenis, which, so far as durability 
is concerned, is almost everlasting, can no longer be p in 
any scantlings worth mentioning except at a price which is 
practically prohibitory, . Another ,excellent wood termed Bal- 
lagr.is. also becoming. scarcer,.and more difficult to-obtain of that 
superior quality which formerly was quite common. Under 


these circumstances the Commissioners, upon the recommenda- 
tion of their engineer, determined to build the new super- 
structure entirely of iron, and thus avoid the incessant repai 
and corresponding expense which timber bridges invariably 
entail. 

The girders, which are shown in Figs. 3, 4, 5, and 6, are of 
cast iron, having a clear span of 20ft. 6in., a rise of 2ft. 6in., and 
are true segments of a circle. They were cast in one piece, and 
have a uniform depth of 14in. The upper and lower flanges are 
6in. in width and #in. and jin. respectively in thickness, as 
shown in the sections in Figs. 7—10. The face girders are 
similar in form to the others, but the width of the flanges is 
diminished on the outside so as to form a plain head on the face. 
The spandrils are of the open upright kind, and in the face 
girders are filled in with scroll work. The main girders were 
braced together both horizontally and diagonally, as shown in 
the plan Fig. 4a and cross section 48. The bracing was of 
L iron 23in. by 2hin by jin., with the rib forged down, where it 
is bolted with bolts jin. in diameter to the girders, as shown in 
Figs. 7 and 8. Instead of the plank platform, so common in 
colonial structures of this description, the roadway is carried 
upon wrought iron plates y%gin. thick, rivetted to cross tee-irons. 
Where the plates cross the girders, bolts are used instead of 
rivets. 
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The taking down of the old arch and reducing the pier and 
abutments to the required form and dimensions was rather a 
tedious process owing to the extreme hardness of the brickwork. 
Had it not been that it was necessary to dress these portions of 
the old bridge to the new profiles, a charge or two of dynamite 
would have saved a good deal of labour. The plan Fig. 4a and. 
sections Figs. 18, 19, and 20 show the finished dimensions of 
the pier abutments and wing-walls. The roadway itself consists 
of a layer of asphalte, upon which is placed the granite road 
material as shown in Fig. 16. The top horizontal hand rail is 
the only woodwork used throughout the whole work. As it is 
impossible to procure bricks of native manufacture which will 
make joints sufficiently even to bear pointing, all brickwork has 
to be plastered. A mixture of cement and granite dust makes 
an excellent and durable compost, which was used in the present 
case. Fortunately the old foundations were sufficiently wide to 
allow of the increased width being obtained, otherwise the 
expense of the new work would have been much greater. This 
remark does not apply to the wing-walls, which were built new 
right up from the foundations. Mangrove piles 17ft. in length 
and varying in diameter from 5in. to 7in. were driven over the 
site of the walls. Concrete was laid on the top of them, well 
rammed, and the brickwork carried up from that level. The 
removal of those parts of the old bridge no longer required, 
and the dressing and rebuilding of such brickwork as was 
necessary, was carried out by municipal labour, but the whole of 
the ironwork was contracted for and executed by Messrs. 
Howarth and Erskine, of Singapore, from the designs of Mr. 
Cargill, Memb. Inst. C.E., the engineer-in-chief to the Munici- 
pality. The roadway wrought iron plates were tested with a 
static load of three tons upon their whole area. The deflection 
was gin., and upon the removal of the load the plates returned 
to their former level, and, as might be expected, showed no 
permanent set. The face girders have small ornamental bosses 
bolted on to them, which, together with the bead and open scroll 
work, are gilded. 


New CLock AND CARILLONS FOR BoMBAY UNIVERSITY.—A 
native of Bombay, Mr. Premchund Rogchund, — munificently 
poet the necessary funds for a large clock and carillons for 

mbay University, the India Government entrusted the work to 
the following firms :—The bells to Messrs. John Taylor and Co., of 
Loughborough, Leicestershire, founders of the new ring of twelve 
bells for St. Paul’s Cathedral, and of Great Paul; the iron bell 
frame to Messrs. Westwood, Bailey, and Co.; and the clock and 
carillon machinery to Messrs. Lund and Blockley, of Pall Mall, by 
whom the whole of the work has been erected and put in operation 
in London, preparatory to its shipment to Bombay. The bells are 
sixteen in number, in the key of C—twelve consecutive and four 
half-notes. The largest weighs about three tons, and the whole peal 
about twelve tons, and are contained in a wrought iron bell frame, 
weighing about seven tons more. The clock will show time on four 
dials, each 13ft. diameter, glazed with opal glass for illumination, 
either with gas or electricity ; has a two-seconds pendulum about 
14ft. long, iron and zinc compensation, and a bob, 600 1b. weight, 
Inside minute and second dials are provided for setting the 
exterior hands, and the necessary apparatus is applied by which it 
can telegraph its time daily to the observatory, and synchronise to 
correct time all the other clocks in the building, Bombay city, and 
on any of the railways and in towns having wire communication 
with it. The escapement is that known as Denison’s double three- 
leg gravity, and the trials made here of the going qualities of the 
clock show that it does not vary half a second from its daily rate. 
The quarters—known as the Westminster—are chimed on the 
second, third, fourth, and seventh bells of the largest consecutive 
eight, and the hours are struck on the eighth of the same number, 
The carillon machinery plays sixteen tunes from two barrels of 
eight tunes each. Each tune will be changed automatically. 
There are two hammers to each bell, each held by wire con- 
nections by a separate catch in the carillon machinery, ready to 
drop and strike its blow; the pin in the music or change- 
having only to withdraw the catch—like pulling the trigger of a 
gun—to discharge the hammer on the bell, the heavy action. of 
relifting being done by a rapidly revolving independent cam ; the 
diameter of the pin-barrel is only 12in., instead of nearly 6ft., as 
it must have been if constructed on the old chime plan, and the 

in of brass yyin. diameter, instead of steel din. square, and 
ing made of wood instead of iron, one barrel is easily substituted 
for another, when it is desired to play eight other tunes, or to 
chime the changes: -' The whole is so constructed that any one part 
can be removed for repair without disturbing the rest, 
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COMPOUND CONDENSING ENGINE, HALPIN’S PATENT. 


MESSRS. MANLOVE, ALLIOTT, FRYER, AND CO., NOTTINGHAM, ENGINEERS. 


We illustrate this week a new form of compound condensing 
engine which has been designed and patented by Mr. Druitt 
Halpin, of 9, Victoria Chambers, Westminster, and is now being 
introduced by Messrs. Manlove, Alliott, Fryer, and Co., of 
Nottingham and Rouen. From the general views it will be seen 
that the engine is of the intermediate receiver type, having 
cranks at right angles. The whole engine is perfectly self-con- 
tained, and virtually carried on three points, viz., the cylinders 
at one end, and the feet under the main bearings at the other 
end. The main frame is of the Corliss girder type, both the 
frames being united together by a strong vertical plate, which 
forms the front of the steam jacket ; as well as by a horizontal 
plate, which also serves to carry the condenser containing the air 
vertical pump. The crosshead and valve spindle guides are 
bored out, and the crank pins are carried in cast iron counter- 
balanced disc cranks, the fiy-wheel, from which the driving power 
may either be taken by a belt or gearing, being placed between 

Apart from the general arrangement of the engine, its chief 
peculiarities consist in the methods employed for securing the 
maximum benefits derivable from steam jacketting, as well as in 
the automatic expansion gear used for regulating the cut-off in 
the small cylinder. Each cylinder is cast separately, having its 
front cover cast solid with it, and this cover is bolted up to 
the vertical plate forming the back end of the frame. A side 
elevation and horizontal and vertical sections of the low-pressure 
cylinder are given, from which it will be seen that the cylinders 
are covered along their barrels and at their ends with heat ribs, 
in order to facilitate the transmission of heat from the steam 
in the jackets to the steam doing work in the cylinders, thus 
preventing, it is claimed, cylinder condensation as far as is 
— without resorting to the use of superheated steam. 

cylinders are completely surrounded by one jacket, which 
has covers at the back end opposite the actual cylinder covers, to 
enable the pistons to be withdrawn. This jacket has also one 
cover at the top, as seen in plan, to give access to the 
slide valves. The high-pressure valve works in the jacket con- 
taining both the cylinders, without any special valve-chest, and 
the intermediate receiver is formed by a bent cast iron pipe 
connecting the high-pressure cylinder exhaust with the valve- 
chest of the low-pressure cylinder. This pipe is bent in order to 
get larger volume and some elasticity, and it, as well as the low- 
ure steam-chest, is covered both inside and outside with 
ribs. There are no cylinder cocks used, the only drain cock 
applied being on the bottom of the main jacket. The connection 
of the indicator pipes which are fitted to both ends of both 
cylinders are shown. 

The automatic expansion in the high-pressure cylinder is 
effected by means of a single slide valve, without either the lead 
or the exhaust being and this is accomplished by the 
simple process of giving the valve two independent motions, the 


range of one motion being fixed, while the range of the other 
motion is variable, either by hand or automatically, by means of 
the governor. In the present case the cut-off is controlled by a 
high-speed weighted governor, driven by gearing, the load the 
governor has to lift being carried on a lever passing through a 
footstep against the governor spindle. The advantages claimed 
for this arrangement are that the load on the governor can be 
altered while the engine is running, and that a heavy weight is 
not kept revolving, as usual, on an overhung spindle. The valve 
has got a gudgeon on the centre of its back, by which it is 
carried, and round which it is free to swing partially ; this 
gudgeon fits into a frame which is guided top and bottom 
and receives a constant motion from an excentric. If this 
was the only motion of the valve, it is evident that the 
cut-off would take place in the ordinary way by means of 
the fixed lap; but as the edges of the valve and the steam 
ports are oblique, if a second motion is given to the valve round 
the axis of the gudgeon carrying it, it is evident the steam port 
will be closed sooner or later in proportion to the time and extent 
of this auxiliary motion. This second motion is produced by 
the link shown in the elevator published last week, which 
carries a block actuated by the governor. This link 
is carried on a cross shaft between the main frames, 
this shaft also carrying a lever which works the air and 
feed pumps receiving from another vertical lever driven by a 
separate excentric set at a suitable angle for properly 
controlling the secondary or expansive motion of the slide 
valve. This compound motion of the valve has the 
effect of keeping both the cylinder and valve faces very true, but 
has the disadvantage of necessitating the use of two valve 
spindjes. In his later designs Mr. Halpin employs an arrange- 
ment by which the same steam distribution is effected with only 
one valve and one valve spindle. Our engravings show various 
sections of the feed pump, which is driven by the same lever as 
the air pump, and vertical and horizontal sections of the air pump 
and condenser as well as of the exhaust steam and injection pipes. 
The air pump is either made with a cover, as shown in the right sec- 
tion, when it is wished to get rid of the discharge water at a high 
level, or if circumstances will permit of the water flowing away 
the cover may be omitted, as shown in the left-hand view. 
In this latter case it is, of course, only n to take out one 
single pin in order to be able to drain and examine the air pump 


Messrs. Manlove, Alliott, Fryer, and Co. lately erected one of 
these engines at their works at Nottingham, and tested its per- 
formances very carefully. The leading particulars of the engine 
are as follows :—Diameter of high-pressure cylinder, Qin. ; 
ditto low-pressure cylinder, 14in.; stroke, 2lin.; mean revo- 
lutions per minute, 95°99. The engine was driving a dyna- 
mometer placed on the fly-wheel carrying a load of 27°05 horse- 
power, the total indicated horse-power being 31°2, thus showing 


a coefficient of efficiency of 86:7 per cent. The trial lasted 
eight hours, and steam of 65°61. mean pressure was supplied by 
a portable boiler having 4°06 square feet of grate area and 326°33 
square feet of heating surface. The total quantity of feed-water 
used per indicated horse-power per hour was 17°47 lb., and of this 
quantity no less than 2°86 lb. were condensed in the jacket, the 
coal used per indicated horse-power per hour being 1°6lb. Both 
the coal and the water were most accurately weighed by inde- 
pendent observers, whose results were found to agree precisely 
at the end of the trial. The system adopted during the trial 
was the one used by the Royal Agricultural Society at their tests. 
The engine was first run until it is well warmed up, the fire-box 
then raked out, and firing commenced with weighed coal. 

We have no other trustworthy record of the performance of so 
small an engine which paralells these results. A consumption of 
17°47 lb. of feed-water per horse-power is unprecedentedly low 
for an engine of the size, and is the more remarkable when we 
consider the small quantity of steam condensed in the jackets. 
The performance of this engine gives strength to the idea 
rapidly gaining ground that the efficiency of a pound of steam 
need not of necessity be less in a small than it is in a large 
engine. Mr. Halpin has certainly produced an engine of 
excellent design ; the reputation of the firm by which it was 
made guarantees the workmanship. 


NAVAL ENGINEER APPOINTMENTS.—The 
have been made at the Admiralty :—Harry W. Wilkins, engineer, 
to the Mosquito, vice Scott ; and Henry T. Liversedge, engineer, 
to the Polyphemus, for temporary service. 


THE GREAT EASTERN RAILWAY CoMPANY’s NEW QUAY AT 
PARKESTON.—Owing to the enormous increase in the continental 
goods traffic the Great Eastern Railway Company has opened its 
new quay at Parkeston for the landing and shipment of 
merchandise somewhat earlier than was contemplated. The quay 
is so far completed that three berths are available, with a depth of 
water alongside of from 16ft. to 27ft. according to tide. e of 
the warehouses on the quay is also completed and of the 
station building. During the past week two extra vessels, one from 
Antwerp and one from Rotterdam with full cargoes, have been 
discharged and loaded at Parkeston. The company intends 
running two extra boats a week from Rotterdam and extra boats 
as required from Antwerp during the present pressure of traffic, 
and it hopes that the extensive accommodation afforded by 
Parkeston, where there are nearly five miles of siding already open 
will enable it to work the increased traffic without e 4 danger of 
a block such as it has been threatened with at Harwich. For the 
present the company’s daily service with passengers to and from 
Antwerp and rdam will continue to run to Harwich, but the 
booking office, first and second-class refreshment, waiting and 
retiring rooms at Parkeston are so far advanced that it will not be 
long before the passenger traffic is also transferred to Parkeston. 
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IMPROVED TUBE EXPANDER. 

Tur accompanying engraving illustrates a new tube expander, 
now being made by Messrs. Selig, Sonnenthal, and Co., of Queen 
Victoria-street, and called by them the “Simplex.” Itis really 
very simple, and consists simply of a tapered mandrel and 
tapered rollers held together by six curved links at one end, 
three of the links having slo holes to allow for the different 
size of the tubes. There is hardly anything in it that can get 


if 
out of order, and as there is no casing for the rollers to work in, 
there is no friction on the ends of the rollers, as is the case with 
rollers working in slots and bearings. A great advantage is that 
one tool is capable of adapting itself to a variety of sizes of 
tubes, by using four, five, or six rollers as may be required, thus 
not necessitating three or four expanders, and making it a very 
economical working tool. It will adapt itself, it is said, to tubes 
of unequal shape, caused by expansion and contraction. 


SLATER’S PATENT WATER GAUGE. 


THE accom ing engraving illustrates a mode of fixing 
water gauges gon by Mr. H. Slater, Uttoxeter Old-road, 
Derby. It will be seen that a rectangular hole is cut into the 
boiler, into which is fitted an iron box, and that the gauge unites 
the top and bottom of the box, leaving a clear way through. 


VILLA 


Arc 


The result is that while the gauge is well protected from acci- 
dent, it remains quite free from deposit. 

One of these gauges has been fitted to a 25-horse boiler, and 
has been in work for the last tive weeks. During that time the 
taps have never been touched, and the glass tube is perfectly 
clean, although the water used is very bad. This is an excellent 
arrangement, well worth the attention of boiler users. 


VAPOUR LAMP. 

Mr. J. W. Botton, of Ashton-under-Lyne, is introducing a 
hand lamp, of useful and handy size, for workshop use. It is a 
modification of the small hand benzoline sponge lamp, the tube 
carrying the wick being somewhat prolo , and carrying at 


the top a cap having two flanges, between which are five v 

small holes, from which issues the gas or vapour of the pend 
carbon employed. Upon holding a light between these flanges, 
the wick and tube are sufficiently warmed to cause vapour to be 


given off in jets, which may then be lighted. The generation of 
vapour is continued by the heat given off to the flanges by the 
jets. A very bright light is given by the lamp; it cannot be 

lown out by ordinarily rapid moving about, and the wick is not 
burned. The liquid employed can, it is stated on the lamps, 
only be obtained from Mr. Bolton, which, if true, must hinder 
the sale of the lamp. Benzoline is, perhaps, not safe. The wick 
tube po’ nearly to the bottom of the can, and the cap at top 
is not 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own 


) 
Aikk in North and South Staffordshire the colliers have met 
and determined to require higher wages, and to strike if their 
demands should be refused. 

Animation, which has not before appeared since the July 
quarterly meetings, characterised the business to-day—Thursday— 
in Birmingham and yesterday in Wolverhampton. The desire to 
buy forward was general, for the impression prevailed that the 
declared marked iron prices of the next quarterly meetings will be 
an advance of 10s. per ton upon those now current. 

Very little finished iron of any sort could be got on either 
Exchange at the prices of a fortnight ago. Makers of different 

es have been selling small lots of bars, rods, strips, angles, and 
plates, during the week, and one merchant reported in his own 
case aggregate purchases in that time to the extent of 2000 tons ; 
but neither in Birmingham or Wolverhampton could either 
consumers or merchants place orders upon terms which buyers 
would consent to give; they generally required a rise of from 
2s. 6d. to 5s. in respect of orders, with deliveries limited to a 
month hence, beyond which period they declined to cell. 

Marked bars are in larger outturn at £7 10s. to £8 2s, 6d. firm ; 
medium bars sell better at from £7 down to £6 10s.; common bars 
are to be had in small quantities at £6 5s, to £6. The prices for 
medium are higher upon the week by from 2s, 6d. to 5s., and of 
common by 2s. 6d. 

Hoop orders are sought for at the rates of a fortnight ago 
unaltered for present delivery. Quotations are invited by Liver- 
pool merchants for shipment to North and South America and 
Australia, but the inquiries are only seldom followed by orders. 
Lock strip in improved request isa shade firmer. Tube strip is 
likewise looking up, but consumers were not generally prepared 
with specifications so as to secure prompt delivery. 

Sheets of medium sorts weré’rarely to be got at the prices which 
mostly operated last week. Lattens were in demand at £10, but 
makers iodine’ to accept less than £10 5s., and asked £10 10s, 
Doubles were firm at £9, and singles could not be secured below 
£8 with favourable specifications. All the mills are full of work, 
and are unable to deliver with the required promptitude, the gal- 
vanisers being particularly pressing. The demand in the week 
been brisk for all kinds, from best stamping down to rail sheets. 

There were negotiations either to-day or aan for sane 
sheets at less than £14 10s. for 24 w.g., delivered in Liverpool. 
Merchants who have sold forward, but have not yet placed their 
orders, were upon the market, and there were reports of some one 
or two firms having recently sold at under previous prices ; but no 
such quotations were made either in or Birming- 
ham. Indeed, galvanisers mostly sought a rise of 5s. per ton upon 
the prices which they would have accepted three weeks or a month 
ago. All the galvanising firms report themselves full of work on 
account alike of the leading export and the home market. 

Boiler-plate orders have come in with more freedom, and buyers 
have been less reluctant to give the advance of 5s. which last week 
some firms were quoting. Tank and girder plates have likewise 
been in more demand, and a rise of from 2s. 6d. to 5s. has been 
occasionally secured, minimum prices being from £8 2s, 6d. to £8 5s. 

Considerable activity has marked transactions in pigs during the 
past few days. The business has been mostly at old rates, but 
others have been at a rise of from 1s. 3d. to 2s. 6d., according to 
quality. Northampton pigs, that might last week have been 
bought at 47s. 6d., were quoted firm to-day at 50s. Cinder pigs, 
before at 40s., were 41s. 3d.; part mine, hot blast, were from 
52s, 6d. to 57s. 6d., according to the proportion of mine ; all mine, 
hot blast, were from 60s. to 65s., 67s. 6d., and 70s., the last-named 
figure being less rare than for six weeks past. Sales of 1000 tons 
in a line have distinguished this week’s tr ti in di 
——- pigs. High-class pigs for best foundry, and also for sheet- 
making purposes, were demanded more freely than they could be 
supplied. Best hematites continue to be behind in deliveries, and 
consumers are much complaining in consequence. 

Ironstone was up yesterday from 3d. to 6d. per ton, both as to 
South Staffordshire and Shropshire raw qualities, and likewise 
North Staffordshire calcined. The rise in coal, which was last 
week conspicuous with respect to best domestic sorts, is this week, 
in various degrees, extended to mill and forge, and general manu- 
facturing sorts. The additions required, and in some cases given, 
varied from 3d. to 1s., the last-named rise distinguishing transac- 
tions in which rough qualities had been bought at very low terms. 

The South Staffordshire colliers met on Tuesday at Dudley, and 
resolved that the chairman of the coal trade should be asked to 
call the masters together to meet a deputation of the men to con- 
sider the wages question ; and that in the event of no advance 
being conceded, a general strike should take place. The resolution 
of the North Staffordshire men is to ask for 10 per cent, advance 
to be conceded on the 1st of October; and at some of the col- 
lieries notices to this effect have already been handed in. This 
movement affects in North Staffordshire some 18,000 coal and 
ironstone miners. 

Constructive engineers keep steadily occupied, some of them 
upon important works for abroad. The Patent Shaft and Axle- 
tree Company, Limited, are constructing a railway bridge of large 
dimensions for Benares, which is to be wholly of steel. 

The galvanisers are quite busy in their constructive departments 
on roofs for the agricultural districts at home and for export. 
Indeed, the demand for roofs from estate agents and other similar 
buyers is larger this season than almost ever before. The colonies 
and India are important export buyers; and to some foreign 
markets complete buildings made almost wholly of galvanised iron 
are going away from Birmingham and the district. One such con- 
tract which is under execution at the Crown Galvanised Ironworks, 
Wolverhampton, of Messrs. Davies Bros, and Co., is for China. 
There are four buildings in the order, and they are to be erected 
for mercantile purposes. Two of them are each 150ft. long b 
60ft. broad, and the other two are each 100ft. long by 60ft. ee 
A portion of the contract will shortly be on its way. 

e pipefounders are less active than the engineers ; still, from 
one works heavy deliveries are going forward in satisfaction of a 
thousand-ton order to meet the requirements of the Birmingham 
Corporation. 

e leading makers of galvanised iron hollow wares in Birming- 
ham, Wolverhampton, and some of the surrounding towns have 
resolved to advance prices all round. The amount of the advance 
is to be determined by a sub-committee, which has been appointed, 
and which will draw up a new trade list of all classes of goods. 
For a long time past — have been very low. 

The Birmingham Town Council having applied to the Local 
Government Board for permission to borrow 200 for works in 
connection with the disposal of refuse, and for street improvements, 
Mr. J. Thornhill Harrison, O.E., attended at the council house on 
Tuesday to hear evidence in support of the application. £27,000 is 
required for extensions and improvements at Montague-street 
Sewage Wharf, and of this sum between £13,000 and £14,000 is to 
be expended in machinery and attachments as follows :—£800 for 
three mechanical stokers ; £2700, platforms for machin 
four ‘‘ Farmer’s” dryers and fixing; £2400, six m' 


3 £6000, 
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boilers ; £800, three tanks, 23ft. by 14ft. by 6ft. At the present 
time the Corporation have six Farmer’s dryers in use. 

ment which they propose at the Montague-street Wharf wi t 
instead of an average loss of 8s. a ton on the refuse removed, there 
will be a saving of 10d. or 1s, per ton. The application for the loan 
met with no 

A number of manufacturers in South Staffordshire have joined 
together to form the nucleus of a new company, to be called the 
South Staffordshire Electric Lighting Company, Limited, which 


proposes to supply electricity for Hghting, and other 
motive power. e nominal capital is £100,000, in £5 shares, and 
the new venture has already been registered. 


Not only was the lighting of the Town Hall of Birmingham at 
the recent Musical Festival a great improvement, but the ventila- 
tion and rag age very greatly improved. The new arrange- 
ments include the provision of capacious flues, deriving fresh air 
from gratings in the pavements, e skirting ventilators, having 
a total area of 45 superficial feet, and iron cores, with an arrange- 
ment of gas jets, placed over the large ceili ings to draw out 
the heated air from beneath the ceiling. apparatus 
is in full action fresh air equal in volume to twice 
the cubical capacity of the hall is introduced in an hour. 
The warming system is upon Haden’s method, and combines the 
hot air and hot water processes. In cold weather the outer air 
entering the flues is brought into contact with warming surfaces in 
conduits provided at each side of the basement of the hall. The 
warm air supply is controlled by means of valves, and when 
desirable the whole qunlie ae be turned into the side corridors. 
The new appliances have erected by Mr. E. M. Mitton, of 
Cambridge-street, Birmingham ; and the structural work executed 
by Messrs. Jones and Bengough, from the plans of Mr. J. Cox, 
engineer to the Corporation. 

Com- 


he half-yearly meeting of the Shropshire Union Railway 
pany was held at Shrewsbury on Friday, Earl Powis presiding. 

e report stated that the dividend for the half-year would be at 
the rate of 10 per cent. 

The general committee of the excellent industrial and art 
exhibition which is now being held at Worcester has resolved that 
an auction of such works of art as have been sent to the exhibition 
for sale shall take place after the close of the exhibition. A little 
more than half the the period during which the exhibition will 
remain open has now elapsed, and the receipts have amounted to 
£5300, while the number of admiss: nm about 120,000. 


issions has 

Major Hector Tulloch held a Local Government Board inquiry 

at Dudley on Tuesday, to consider the proposal of the Town Council 

to borrow £10,000, to complete the payment of the accounts on the 

deep drainage of the district. There was no opposition, and the 
inspector said he would duly report. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Mamnchester.—So far as actually new business is concerned there 
has again been very little coming forward in the iron market here 
during the past week. Both producers and consumers seem to be 
waiting to see which will be compelled to come into the market 
first ; and on the one hand are working on with deliveries against 
iron already sold, and on the other, running off contracts to meet 
ar requirements rather than show any anxiety to enter into 

urther transactious. Of course, this state of things cannot go on 

for an indefinite period, and the probable result may be approxi- 
mately judged by such indications as the market affords. kers 
are keeping up prices pretty firmly, but with merchants in many 
eases i book orders at under quoted rates, a fall in the 
market would seem to be anticipated at least in some quarters, and 
if anything, a slightly easier tone is already noticeable. Pig iron 
is chiefly affected by  sneee ——. of the market ; but 
although finished iron ers are kept well supplied with work, 
they are busy more on the execution of orders for shipment than 
for home requirements, which at present are not at all of large 
proportions. 

At the Manchester market on Tuesday business was very quiet 
I could hear of no inquiries for pig iron of any note stirring, and 
local makers, although they are still kept going with deliveries, 
seem to have done next to no business of importance during the 
last two or three weeks. District brands are also meeting with a 
very slow rate at present in this market. For delivery equal to 
Manchester, Lancashire pig iron is still quoted at 46s., less 24 per 
cent. for both forge and foundry qualities, but other brands show 
a little giving way in the top prices lately quoted. Lincolnshire is 
now offered at 47s. to 48s. 6d., less 24 per cent., and Derbyshire 
can be bought at as low as 48s., ——— the quotations of the best 
makers still go up to 50s. Ee ton, less 24 per cent.; g.m.b. Middles- 
brough is quoted nominally at 52s. 10d. per ton net cash, delivered 
equal to Manchester. In finished iron prices are steady, on the 
basis of about £6 7s. 6d. per ton for bars delivered equal to Man- 
chester or Liverpool. 

The engineering branches of trade are generally still kept fully 
employed with work in hand; but the reports to which I have 
previously referred, that there is a falling off in the quantity of 
new business coming in, appears to get more emphatic, and I hear 
that some of the machine-making firms in the district are 
reducing the number of their hands. 

e engineering trade by the progress of electric lighting does not 
appear to have yet beenrealised. Talking to an engineer the other 
day, he remarked somewhat grimly that they were waiting for the 
promised demand for steam engines and other descriptions of 
motors for electric lighting purposes, but they had not seen it yet. 

I hear a report that the railway rolling stock required by the 
army in Egypt is being supplied by the South-Eastern Company. 

The ,Mutual Insurance Association, which was form a 
the passing of the Employers’ Liability Act in connection with 
the Iron Trades Employers’ Association, with the view of 
covering the members against claims made under the Act, held 
its first annual general meeting on Thursday last at the 
offices of the Association, Cooper-street, Manchester, and a 
most satisfactory report of the first year’s eo was pre- 
sented. The revenue for the year had greatly exceeded the expec- 
tations; itable and prompt settlements had been effected of all 
claims which had been justly made; a oa balance had been 
carried over to the and add the 
increasing revenue upon the policies covering the year 1 \. 
the formation of the Association, I may add, care was taken 
to obtain reliable data upon which to work. For many months 
the promoters were engaged upon an inquiry which probably no 
other association could have organised and carried out, and they 
had carefully collected data as to accidents in all the leading 
branches of the engineering and iron trades over a series 
of years in all parts of the United Kingdom. Having 
classified the returns, they ascertained, for the first time 
probably in the history of the several industries, the 
ratio of risks they had to meet and provide against by insur- 
ance. The scheme was then entered upon, not as a commercial 
speculation or an adventure for profit, but with the object of 
adopting the lowest scale possible with due regard to risks and 
security to the funds of the Association, and the result was that 
they were able to adopt a scale of rates, ing to classified 
risks, 300 to 400 per cent. below what had been 
insurance companies to cover claims under the Liability Act. The 
result is that employers in the engineering and iron trades are pro- 
tected by the Association, which is strictly mutual in its " 
at a very modérate rate against claims under the Act, which even 
if necessary, might become vexatious and unjust in its operatio 
and the hope was exp! by Mr. Richard Peacock, the — 
the Association, that before long the insurance of mem against 
claims under the Act would be a part of the ordinary operations of the 
parent society, covered by one payment and maintained by one 
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common fund. ‘The meeting, which was regarded with great 
interest as the first that had been held since the Association issued 
policies to cover employers in the engineering trades against claims 
under the Liability Act, was well attended, and in addition to the 
passing of the report and the usual votes of thanks, the committee 
of management of the previous year was reappointed, with one or 
two additional members for important districts not hitherto repre- 
sented on the Board. 

Amongst the exhibits at the Royal Manchester and Liverpool 
Agricultural Society's show at Preston last week, which attracted 
considerable attention, was the stand of Decauville Ain¢, of France 
and London, with a ae equipment for his portable railway, 
of which you have already given a description, and with reference 
to which I need not add any further details here, beyond stating 
that a silver medal was awarded to the exhibitor for the portable 
railway and the attachments. 

The coal trade is developing considerable activity so far as the 
demand for house fire classes of fuel is concerned, and the pits 

erally are getting on to about full time. No doubt the appre- 
ension of a disturbance in trade by the agitation for an advance 
of wsges, and the probability of an advance in prices, have induced 
consumers, as was the case last year, to give out their orders for 
winter requirements early on in the season. Up to the 


“> present, however, althovgh here and there slight advances of 


about 6d. per ton are being made on one or two claases 
of coal, there is no general upward movement, but colliery 
proprietors will not sell forward at current rates, and it is more 
than likely that the close of the month will see prices go up all 
round for coal. The demand for ironmaking and sasicietiniog 
purposes continues fairly good, but enlargement of requirements in 
this direction can scarcely be expected. Activity at ironworks 
shows a tendency to decrease rather than increase, whilst the 
prospect of short time in the cotton trade must unfavourably affect 
the market for engine fuel. At the pit mouth, prices average 
about as under :—Best coal, ‘8s. 6d. to 9s.; seconds, 6s. 6d. to 7s.; 
common coal, 5s. to 5s. 6d.; burgy, 4s. 3d. to 4s. 6d.; good slack, 
3s. 9d. to 4s.; and common, 3s. to 3s. 6d. per ton. 

Shipping has been moderately good, but vessels are difficult to 
obtain, and freights have gone up. House coals coming into 
Liverpool from some districts have been advanced 1s. per ton 
during the week, but the cargo trade has not been materially 
affected, and steam coal delivered at the high level, Liverpool, can 
= be bought at about 7s. perton. The tendency, however, is to 
stiffen. 

The wages agitation amongst the men has commenced, and at a 
meeting of the miners in the Bolton district a resolution has been 

to ask for an advance of 10 per cent. next month, and in 
the event of a refusal, a general strike is recommended. 

Barrow.—The position of the hematite pig iron market is 
practically the same as reported last week. Business is steady, 
sales have been large, enquiries are numerous but prices are 
unchanged. This state of things, however, cannot last, as the price 
of foreign hematite ores has gone up considerably, consequently 
the cost of production is equal or nearly so to the selling price. 
With the present demand for pig iron pore are not likely to be 
content to work |. contracts at a nominal profit, und it is very 
likely that prices will in a short time show a considerable advance. 
I am in a position to state that makers in one or two instances 
have refused to do business at present rates. Stocks are decreasing 
and second-hand parcels are very rare. The business done on 
continental account has improved very materially, and several 
contracts of heavy tonnage have been made. The steel trade 
maintains its activity. Each department is fully employed, but 
the rail mills are employed day and night except Sunday. 
Merchant qualities are in good request and larger sales of blooms 
have taken place, and a much heavier t ge is being shipped to 
America. n ore selling largely at 14s. 6d. to 16s. per ton at the 
mines. Spanish and Irish ores are being consigned in large parcels. 
Tron shipbuilders having got further orders are likely to be active 
through the winter. Engineers, ironfounders, boilermakers, and 
others steadily employed. Shipping active. 

The Barrow Shipbuilding Company launched from their yard on 
Tuesday a splendid steamer, which was named the Eden, for the 
Royal Mail Steam Packet Company. A first attempt was made to 
launch the steamer about a fortnight since, but, owing to some 
defect in the ways she refused to move, and the launch had to be 
se med. The Eden is 300ft. long between perpendiculars, 36ft. 

, 24ft. Gin. in depth of hold, schooner rig with handsome 
clipper bow and figure-head. She will be fitted up with one pair 
of compound inverted direct-acting surface-condensing engines, 
with cylinders 38in. and 74in. diameter, stroke 54in., and capable of 
indicating 2000-horse power. Steam will be generated by four 
boilers with twelve furnaces. Accommodation for 100 first and 
twenty second-class rs has been provided, and on the 
upper deck is a music saloon and another for ladies. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A DESPERATE effort is being made at present to induce the 
miners of South Yorkshire to run the risk of a great strike in the 
effort to secure an advance of wages. At Wath, on Monday, Mr. 
Pickard and Mr. Parrott, of the Yorkshire Miners’ Association, 
were present at a colliers’ gathering. Mr. Pickard urged that the 
miners had reason, not only to be dissatisfied with their wages, but 
also with their working hours. Some of the pits were only work- 
ing five days a week, or less; but there were men who put 
in ten shifts. In 1881 they sent out 65 tons of coal 
per man more than they had in 1874, and yet they got 
about a guinea less for the work. They were told 1874 was a good 
year, yet last year they got so much more and so much less 
money. They were told that if they sent plenty of coal to bank, 
and it could be freely sold, there would be plenty of profit, and the 
pits would be worked full time. The colliers had increased the 
output, with the result that capital had been given away and wages 
reduced, whilst the middlemen step in and reaped the harvest 
at the expense of the workman and the capitalist. The cure for 
this was known. A resolution was passed approving of the decision 
of the Manchester Conference to ask for an advance of wages on 
the first pay day in October, and, in the event of a refusal, to leave 


work. 

The Sheffield and Rotherham district of the South Yorkshire 
Miners’ Association have come to the sensible conclusion ‘‘ to sup- 
port no policy which is calculated to lead the district into a strike,” 
a at the same time, they are of opinion that an advance 
should be asked for, and that if the advance is refused, the ques- 
tion should be referred to arbitration. 

At this moment summer quotations for house coal are still ruling 
in Sheffield and South Yorkshire generally, though at one or two 
ports an advance of 6d. per ton has been imposed, and is now being 
enforced by several Sheffield merchants. For London there has 
practically been nothing more than one shilling advance on the 
summer quotations. Last winter exceptional terms had to be made 
for the metropolitan dealers, who were thus allowed 6d. per ton 
reduction. This 6d. per ton has now been re-called, and another 
6d. imposed. Coalowners state that the railway companies make 
no distinction in the rates charged for large quantities of coal, as 
compared with light weights. The private consumer who orders a 
few tons of coal from the pit can have them delivered at the same 
rate per ton—8s. from Sheffield, and 8s. 3d. from Barnsley—as the 
largest colliery firm sending thousands of tons per year. 

The Yorkshire Miners’ Association have issued a manifesto 
urging their men to hold meetings and send delegates to a confer- 
ence to be held at Rotherham on the 25th inst. They declare for 
a 15 per cent. advance in wages, and say it is as easy to bring about 
a general stoppage of collieries to limit the supply and increase 
prices as for one coalowner to set down his pit. 

Colliery in this district is a decid drug in the market. 
Though trade has improved, and full employment is now generally 


given, there are pits in which fortunes have literally been sunk, 
and with no hope of any return ever being forthcoming. The 
Holmes Colliery Company, an undertaking which was valued at 
£120,000 in the balance-sheet, cannot find a purchaser at £15,000 ; 
and this is not the only instance where colliery property has depre- 
ciated most remarkably. 

Messrs. William Jessop and Sons, Brightside Steel Works, have 
announced their intention of paying an interim dividend of 15s. 
¥ share, which is after the same rate as last year, and equal to 

per cent. per annum. Messrs. Jessop are doing a very fine 
business in steel, especially for the American market, which con- 
tinues to improve, though the sister staple trade of cutlery appears 
to be on the decrease, so far as the States are concerned. 

There is no change to report in the staple trades of the town. 
The exports of Sheffield goods to the States for the month of 
August show a falling off as compared with August, 1881, of £35,524, 
the deficiency being chiefly in steel rails. Steel has increased by 
£13,000, and cutlery has decreased by £6575. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was not much business done at the Cleveland Iron 

Market held at Middlesbrough on Tuesday last, but the tone 
thereof was nevertheless steady and cheerful. Some uncertaint 
still prevails as to whether or not the restriction agreement wit 
the Scotch ironmasters will eventually be renewed or not. It 
appears that negotiations are going on, and there is a possibility 
that the decision recently announced to restrict no longer will be 
reversed, 
In the Cleveland district the stocks are still being reduced, 
and so far appear likely to turn out as much in favour of producers 
at the end of the present month as they were last month. 
Exports also are going on most satisfactorily. Up to Monday 
night they amounted to 29,570 tons, as against 28,849 tons for the 
same period last month. This rate of export is likely to continue 
for some time, and the activity at the mills and forges will 
certainly maintain the local demand. For prompt delivery iron is 
quite scarce at the t, and iderable pressure has to be 
put upon both makers and merchants in order to get them to keep 
up their deliveries. The stock in Connal’s stores is now 130,386 
tons, being 2495 tons less than a week ago. 

Prices of pig iron have not altered much during the week, and 
may be taken to be now 44s. per ton for No, 3 prompt f.o.b. iron. 
This is the merchant’s price; makers generally ask about 6d. more. 
Warrants are not in good request, aot not more than 43s. 6d. to 
43s, 9d. can be obtained for them. A few American orders have 
come to hand, one for 1500 tons for prompt delivery being at pre- 
sent under execution. 

In the manufactured iron trade the demand is quiet in anticipa- 
tion of labour difficulties. Ship-plates are still quoted at £6 1bs., 
and angles and bars at £6 to £6 5s., all f.o.b. less 24 discount. 

The steel rail trade is still in rather a depressed condition. 
attempt is being made to get up a combination of producers, so as 
to avoid undue competition. It is said that steel makers, both in 
Cleveland, Cumberland, and South Wales, have expressed their 
willingness to co-operate in this direction. 

The coal trade is somewhat improved, especially for household 
coals, and rather better prices are being obtained. 

A meeting of the employer members of the Board of Arbitra- 
tion for the North of England iron trade was held at Middles- 
brough yesterday. The present condition of the trade was fully 
discussed, and the decision was arrived at that it was no better 
than it was a year ago when wages were 124 per cent. lower than 
at present. A large number of the employers present considered 
that nothing less than a 124 per cent. reduction would give them 
the necessary relief. It was eventually decided, however, 
to be content with a smaller reduction, and the following 
resolution was passed, viz.:—‘‘That this meeting resolves 
to give notice to the operatives for a reduction of 9d. 
per ton on puddling, and 74 per cent. on other forge and 
mill wages, to take effect at the termination of the present 
wages agreement on the 28th October next.” The assembled em- 
ployers also took into consideration a resolution passed at the 
recent Ironworks’ Conference at Leeds, approving the principle of 
the sliding scale, and a strong desire was expressed that it should 

made known to the ironworkers that employers were by no 
means averse to that mode of settling wages rates. It was pointed 
out that an extra 5 per cent. was awarded by Mr. David Dale two 
and a-half years since in consideration of the advantages gained 
to the trade by the sliding scale. These advantages, after having 
continued for a year and three-quarters, were lost by the action of 
the men in February last. It is, therefore, considered that if the 
men do not return to some such agreement, a further claim of 
5 per cent. reduction will soon have to follow. As has already 
been announced, the workmen have made a claim for 74 per cent. 
advance, but this is believed to be merely a device to blind the eyes 
of an arbitrator as to the ity of a reducti 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow warrant market has been very quiet during the past 
week, fluctuations in prices continue small, and the amount of 
business done even among brokers inconsiderable. The volume of 
the legitimate trade, however, has not in the slightest degree 
abated. It is true that the shipments amounted to not more than 
10,000 tons for the week, but those of the preceding week exceeded 
16,000 tons, and it is expected that in succeeding weeks the export 
will be very good. At no time in the history of the trade has the 
demand for Pig iron come from so extensive an area on the 
Continent and elsewhere, the consignments to foreign countries 
being at present larger than they were ever known to be before. 
Another cheering feature of the trade is that, notwithstanding the 
low prices which prevail in Canada and the United States, the ship- 
ments there are better than they have been for a‘considerable time, 
and the freights of pig iron, which were recently down so low as 8s, 
= ton, are becoming firmer. The abandonment of the agreement 

tween the Scotch and Cleveland ironmasters to restrict produc- 
tion has had very little influence either for good or evil here. 
Reports have been current in England to the effect that the 
arrangements are likely to be renewed, but there is no likelihood of 
such a proposal being entertained, at least in the meantime. 
The supply of the best brands of Scotch iron is limited, and the 
prices are consequently very firm. The hematite trade is fairl. 
active, and the quotations are steady. In the course of the walk 
about 900 tons of pigs have been withdrawn from Messrs. Connal 
and Co.’s stores, and it is satisfactory to find that, with the prospect 
of a few furnaces being re-lighted at the end of the present month, 
the stock of iron continues to decrease, 

Business was done in the warrant market on Friday from 
49s. 8d. to 50s. cash. On Monday forenoon transactions took place 
from 49s. 11d. to 50s. 14d., and 49s. 104d. cash, and from 50s. 24d. 
to 50s. 34d. and 51s. one month; in the afternoon the quotations 
were 49s, 9d. to 49s. 11d. cash, and 50s. and 50s. 14d. one month. 


52s.; Monkland, Quarter, and Govan, each 51s, 6d. and 49s, 6d.; 
Shotts, at Leith, 64s. and 56s. 6d.; Carron, at Grangemouth, 53s, 
—specially selected, 56s.—and 52s.; Kinneil, at Bo’ness, 51s. and 
49s. 6d.; Glengarnock, at Ardrossan, 56s, and 52s,; Eglinton, 52s, 
and 50s.; Dalmellington, do. do. 

The malleable iron trade is active, with good orders on hand at 
almost all the works, prices being ar J well maintained. The 
prospects of the trade are very good—at least during the whole of 
the present year. Engineers, marine and general, likewise continue 
very busy, and founders make very little complaint. 

The coal trade, taken as a whole, has rather slackened, particu- 
larly as regards the shipping department. We will presently, 
however, have an enlarged d 1 for d tic consumption, in 
consequence of the approach of the colder weather, and there is 
every probability that the demand for manufacturing purposes will 
be fully maintained, if not materially increased. No change can 
be noted in prices, which are very firm. 

Rumours alae been in circulation, originating in the iron market, 
to the effect that the colliers are likely to request a general advance 
of wages on the Ist of October, and strike if they do not receive 
it. From inquiries made among the leaders of the men, I find 
that this report has very little foundation in fact. Were a strike 
to occur, it would no doubt tend to advance the prices of coals and 
iron a little; but, so far, nothing definitely has been done, and 
the organisation of the miners appears too weak to carry out such 
a general movement. 

A meeting of the Huntington Sulphur and Copper Company- 
Limited, was held a few days ago in Glasgow—Mr. Wright pre, 
siding—when special resolutions brought forward at the previous 
meeting, on the 16th August, were confirmed, providing that the 
capital of the company shall be increased to the extent of £25,000 
in £1 shares, which are to have a preference, and to be issued as 
the directors may see fit. 

The Clyde Coal Company, Limited, has agreed to sell its 
Spittal Hill Colliery, with plant and machinery for £14,000, a sum 
believed to be much below its value. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THERE is a revival of the Old Bute Ironworks on foot, which, 
coupled with additions, promises well. Scott Russell started these 
works, or rather re-started them, some years ago, with the idea of 
making Cardiff a rival to the Tyne, but his effort, and that subse- 
quently of Maudslay, failed. Messrs. Morell Bros., Gibbs, and 
Lewis have them in hand, with a view of supplementing them 
with a large graving dock and the extensive foundry at Treherbert, 
Mr. Lewis retaining the management, and the whole being carrie 
on for iron shipbuilding purposes. I am not yet in possession of 
all details, but the speculation is one of the most extensive and 
important of late years, and aims at creating an industry which 
has been long neglected. Mr. Lewis, Henry W. Lewis, of Treher- 
bert, is an excellent selection for the direction of the works. 

Shipbuilding, as I have long pointed out in this column, has been 
too long ignored by Cardiff, but now, with the flush prevailing ir. 
the coal trade, and improving character of the local iron industries, 
the prospects for a start are fair, to say the least. 

The Swansea coal and iron trades are brisk. There is only one 
hitch, the partial strike at the Old Works, the furnace men still 
remaining out. It would appear that the temperance and religious 
movement has been fanned to such a degree in the district that the 
furnace men object to work on Sundays, even though offered an 
advance of 24 per cent. 

The Swansea Blast Furnace Company has again started a second 
furnace at Landore. 

The iron trade in all quarters is firm, and business sound and 
healthy. Large clearances of Welsh mine have taken place from 
the collieries, and the demand is sustained. Bars are quoted at 
from £5 10s. to £5 12s. 6d. Steel rails are stiff at £5 2s. 6d., and 
reach £5 15s. special sections. Enquiries improving for old iron, 
and Spanish ore is looking up, principally in the Cardiff district. 

I note an important formation of a ‘‘steel band,” and amongst 
the committee will figure Mr. Whitworth, M.P., representative of 
the Tredegar Company, and Mr. Henry Tyler, M.P., the Rhymney 
Company. The object of the company, which may be regarded as 
remotely different to a ‘‘ steel ring,” is to improve, generally, the 
industry, which is now assuming colossal proportions. Tin-plate 
is looking healthier, and there is such a visible reduction in stocks 
that I should not be surprised at an advance. During the eight 
months ending August, Swansea sent away 181,856 tons, in com- 
parison with 155,514 tons for the corresponding months of previous 
year. There is an idea of ee Caerleon Tin-plate Works. 
In coal, too, Swansea has made a stride of late. During last week 
over 25,000 tons were shipped, an advance of 4000 tons on the 
previous week. 

Newport and Cardiff give the same gratifying indications of 
hopeful trade, and the round total of coal sent from all parts 
during the week was only a little short of 210,000 tons. Cardiff 
alone sent foreign 130,000 tons. 

What may turn out to be another case of spontaneous combus- 
tion occurred at Cardiff Docks this week on board the coal-laden 
French vessel Mokta. The fire was got under speedily. 

An explosion occurred at Gelli Colliery this week, the property 
of Messrs. Thomas and Griffiths. Several men were injured. 

I am glad to note an act of thorough kindness on the part of the 
Ocean Colliery in providing a tree library for their men at Cwm 
Park. Mr. Wm. Jenkins, the promoter of this, has given an 
excellent example, and one I hope to see generally followed. 

Cyfarthfa bas begun the initiatory steps for its new railway con- 
nection with the works. 


Tue Gare de I’Ouest at Paris has been illuminated with the 
Edison incandescent light. The same system has also been 
introduced into Besancon, the motive power being furnished by a 
waterfall about a mile distant. 


Amoncst the prizes offered by the Committee of the Great 
International Fisheries Exhibition, London, 1883, are : for apparatus 
and gear complete for a trawler—sail or steam, £15; apparatus 
and gear complete for a drifter, £15; model of a steam trawler 
£25; model of a steam fishing vessel, best adapted to herring and 
other fisheries, £25; model of a steam fish-carrier, £52 10s.; 
model of a sailing trawler, £25; model of a drifter for the herring 
fisheries, £25; model of a well vessel adapted for cod and other 
fisheries, £10; model of a stow boat as used for sprat and other 
fisheries, £10 ; model of a shrimp boat, £10; boat, full size, com- 
plete with all fittings, for off-shore fishing in rough weather, 
requiring not more than four hands—the first consideration bein; 
stability in a surf, the second, cost, the third weight, £15; mode 
of a boat with a handier and safer rig than the fug’sail, and not 
requiring to be dipped at every tack in beating to windward, £10; 
rowing coble, full size, £10; model of boat used in the whale an 
seal fisheries, together with all kinds of apparatus and tackle used 
in those fisheries, £20; model of a fishing boat of not less than 
45ft. keel, adapted to the fisheries on the east coast of England 
and Scotland—having special regard to the rig and prevention of 


The market was a shade firmer on Tuesday forenoon, with b 
at 49s. 11d. to 50s. 4d. cash, and 50s. 14d. to 50s. 24d. one month. 
The afternoon’s market was quiet, with quotations at 50s. 24d. and 
50s. 2d. one month, and 50s. 4d. to 49s. 114d. cash. Business was 
done on Wednesday at 50s. 24d. cash, and 50s. 5d. one month. 
Te-day—Thursday—tr ti were eftected at 49s. 104d. to 
49s. 11d. cash, and 50s. 34d. one month. 

Owing to the good demand for makers’ iron, prices of all sorts 
show but little alteration, and quotati are as follows :—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 62s.; No. 3, 54s.; Colt- 
ness, 66s. and 55s.; Langloan, 64s. 6d. and 56s. 6d.; Summerlee 
63s. Gd. and 54s,; Calder, Gls, 6d. and 53s,; Carnbroe, 56s. and 


shifting of ballast—£25 ; boat best adapted for » gi a. fish from 
the catcher to the carrier, £60; no prize will be awarded unless 
the boat is especially adapted to preserving the lives of her crew; 
model of a boat adapted for the drift fisheries both of mackerel 
and pilchard, £10; steam capstan for fishing purposes, £10; hand 
capstan for fishing purposes, £10; for the best full-sized lifeboat 
adapted to aid stranded or wrecked vessels, from the shore, in 
gales of wind and through heavy broken seas and surf, £600; life- 
saving apparatus of every description, £25; illustrations, b; 

models or otherwise, of methods of breaking the force of the wav 
at the entrance of harbours, £50 ; the best method o nica- 
tion from the shore to fishing fleets, £25; the best method of 
protecting submarine cables from injury by fishing operations, £10, 
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THE PATENT JOURNAL. 
Condraced from the -4 Commissioners of 


#,* It has ms to our notice tice that some applicants of the 
Patent-office Sales Department, le Patent Speci 

have caused much unnecessary trouble and annoyance, 
both te themselves and to the Patent-office o 

game S the number of the page of THE ENGINEER at 
which th ¢ Specification they rere is referred to, instead 
of giving the proper number of the Specification, The 
mistake has been made by looking at Tax Enointer 
Index and giving the numbers there found, which only 
refer to the pages, in a of turning to those pages and 
finding the numbers of the Specification, 


Applications for Letters Patent. 
*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 
5th September, 1882. 
4211. SIGNALS, P. Lofthouse, 
4212. Pr Materia, &c., J. H. 
Jobnson. Paris.) 
4213. and Unvoapina Vessecs, A. M. Clark. 
W. Brown and J. W. Brown, jun., Baltimore.) 
4214. &c., Sauts, J. Forbes, London. 
4215. Carriages, H. M Mueller, London. 
4216. Wire Rops, W. Morris, Oaken; 
4217. Lusricators, H. J. Haddan. P. J. 
Duvernay,-Cluny, France.) 

4218, SEPARATING Dust from Arr, W. B. Dell.—(G@. 7. 
Smith, Middlings Purifier Company, Michigan, U.S.) 
4219. Decoratinc Bricks, Tives, &c., I. B, Shaw, 

Tunstall. 


4220. EvecrricaL of Excines and Pomps, 
A. W. Reddie.—(A. Krisza and J. Schaschl, Gratz.) 
4221, Steerina Vesseis, &c., W. Pepper, Kingston- 

upen-Hull, 
4222. Tramcars and Omnipuses, C. P. Evans, Bir- 


4223, Gray, , G. J. Hone, London. 

4224. Starcn, W. R. La H. Ross, Buffalo, U.S.) 

4225. Cuains, &., 8. Pitt.(V. M. Dodge, 
Chicago, U. 

4226. OAPs, W. Green, Thanet. 

4227. Fire-escapes, A. M. Clark.—(@. W. Smith, 
Harlensburg, 

6th September, 1882. 

Suirrine Mecuanism, D. Anderson, 

4229. Veunicies, J. Leather, Liverpool. 

4230. Cicarerres, Cicarerre and Pires, 

4231. Prorecrine Trees and Suavss, J. H. Johnson. 
—-(F. Kettinger and N. Ott, Vienna.) 

4232. Ho_pina and RELEASING Corps, &c., J. 
Hudson, Bolton. 

4233. Packine and Compressinc Fiour, Tea, &c., J. 
Joyce, Edmonton, 

4234. Diccine Portatogs and Forxinxa, &c., Lanp, 8. 
Corbett, Wellington. 

4235. for Fitaments in Execrric Incan- 
Descent Lamps, L. R. Bishop, London. 

4236. METALLIC Fexctxo, R. J. George.—(B. M. George, 


t 

4237. INDICATING Speep of Revo.vine Snarts, H. 
J. Haddan.—(B. Lambinet, Rochefort.) 

4238. Incanpescent Lamps, W. Crookes, London. 

4239. Ho.pers for Wire Rope, T. Archer, jun., 


Gateshead. 
4240. Lirrs, Horsts, &c., J. 8. Stevens and C. G. 
jor, Battersea, and D. P. Edwards, Roath. 

4241. Poriryine Steam Borvers, &c., M. Coulson, 
Spennymoor. 

4242. Srramvers and Srramer Prares, G. Tidcombe, 
jun., Watford. 

4243. Sprit W. Rowden, Whitstable, and C. E. 


ity, M 
4244. Dryino and Grainy, &c., in 


. Capell, 
165, Horany ENGINgs, W. R. Lake.—{J. Lojda, New 
4246. Apparatus, W. R. Lake. 
—(J. H. Cary, Boston, U. 

4247. Uritisinc Pyreumatic Pressure as MorTive 
Power, W. R. Lake.—(G. V. , New York.) 
4248. Gavanic Batrenigs, G. C. V. Holmes and 8. H. 

mens, London. 
4249, Removine Bonk-BLack from Fiiters, &c., A. M. 
Clark.—{J. 0. Donner, New York, U.S. 
4250. DyNaMo- MAGNETIC ELECTRIC Macuines, T. 
Donnithorne, London. 
4251. and Uritisinc Evecrric CurRRENTs, 
T. Slater, London. 


Tth September, 1882. 
a Cortinc Paper, W. H. and F.C. W. Latham, 


4253, Street Frames and Pix Prates for PIANOFORTES, 
E, Parr and J. R. Gibson, London. 

= Vottaic BaTTERiEs, F. Durham, New Barnet. 

255. Iron and Sree. with Sitver, H. 8. 

Hiworty, Stra’ 

4256. ORNAMENTING Giass, Merta.s, &c., W. H. R. 
Toye, London. 

4257. Guass for Keys of MusicaL 
ments, L. A. Groth.—(B, Kohl and K. Voi, 


Saxony. 
4258. Serrixa =a Distriputine Type, J. C. Mewburn. 
A. A, Low and L. K. Joh’ nson, Brooklyn, U.8) 
4259. and Sunsnapes, W. E. Knight, 
Stoke Newington. 

4260. ELecrric Govenxons, &c., A. Blechynden, New- 
castle-upon-T. 

4261. Sappues, Rees, Dalston. 

4262. Puriryina Gas, Ww. W. Box, Crayford. 

“ MuLe- rT. SPINNING and 

ACHINERY, W. caster, Accrington, an 

Slater, Burnle ‘ 

4264. Boxes or Trunks, C. H. Stanbury, London. 

4265. Wasninc Apparatus, W. B. Nation, London. 

4266. Srortne Evecrricat Eneroy, T. Slater, London. 

4267. Hanpies for Cuttery, J. Fee, Sheffi ffield. 

4268. TRansMittina RoTary Motion by Friction, T. 
Foster, Manchester. 

4269. Distriimve Coat, W. Crowther, Huddersfield. 

4270. Generatina ELEcTRIcITyY, W. R. Lake. —(B. 
Brard, La Rochelle, France.) 


8th September, 1882. 
4271, PREssURE and Vacuum Brakgs, J. C. 
4272, Coatixa Iron with E. Edwards.—(F. 
Blauda and A. 
METALS or &c., H. Woodward, 


4274. PortaBLe RecertacteE for Disin- 
FECTANTS, &c., N. H. Herbst, London, 

BTAINING rom R. 

4277. Treatino Starcuy Sussrances relating to 
Brewine, &c., W. Lawrence, London. 

4278. ‘Lamps, F. ‘Siemens, Dresden. 

4279. Loom Suurties, J. Riley & A. Orrell, Bradf 

4280. Rorary Enornes, R. W: , Hyde, 

4281. Peat, 8. Heimann, London. 

4282. Rina SpinninG; &e., E. Clarke, Todmorden. 

4283, "PREATING CoAs, to Coxe, &&., R. de 
Soldeuhoff, Merthyr Tydvil. 

4284. OnNaMENTING WoopeEn, &c., SURFACES, W. A. 
Hunter, Plumpton. 

Corrine of Grass, &e., W. R. Lake.—(H. 


Thivollet; Lyons. 
4286, and Apparatus, T. R. 
on. 


4287. Opzn 8. C. Jervoise, Torquay. 
4288. GovERNING APPARATUS, J. Dewrauss and 


4289. NeepLe InstruMENTS for SPEAKING TeLEGRAPHS, 
E. J. Houghton, London. 


9th September, 1882. 
4290. Wonzme ' for Sanitary Purposes, W. G. 


4291, Gas Desens, J. J. Shedlock, London. 

4292. LAWN-TENNIS Bats, A. A. Trimmings, “London. 

4293, MULTIPLE-CYLINDER Enoines, F, Wynne, London. 

4294. Raisinc, and ConvEYING MATERIALS, 
F. J. m, Rock 

4295. Inow and "Srext, W Chipman, London. 

4296. Dryyna ORGANIC co &c., R. Remmers, 
J. Williamson, and W. Fairweather, Glasgow 

Jomtinas, C. inksman, 

ndon. 

4298. KeyBoarD Instruments, A, W. L. Reddie.— 
(C. T. Virot, Paris.) 

4299. AccumuLaTors, W. A. Barlow.—(L. Encausse and 
Canéne, Paris.) 

4330, Steam Enowes, C 


Jones, Liverpool. 
4301. DisTriBurinc WATER in Garpens, &c., J. T. 
Foot, London. 


4302. InptcaTine the Amount of Sat in the WarTer of 
Sream Borers, J. W. Plunkett, Dunstall Priory. 
STORAGE BAaTreries, E. Frankland, 
te 


4304. Exrecrric Lamps, J. G. Stattier, Snapethorpe. 

4305, TELEPHONE RECEIVERS or TRANSMITTERS, C. A 
Teske, London. 

4306, Frre-escares, P. K. Klein and E. Allen, London. 

4307. Uritisinc Waste Heat of Sucar REFINERIES, 
W. R. Lake.—(S. M. Lillie, Philadelphia, U.S.) 


11th September, 1882. 

4308. AvromaTic SMoke Consumer and Fur. Econo- 
MISER, J. Butler, Nottingham. 

4309. FowLine Pieces, G. L. Jeffries, Birmingham. 

4310. Matcu-Boxes, BE. de Pass, London. 

4311. Enaines, T. Davison, Glasgow. 

4312. Carponisinc CoaL and Coat &c., J. 
H. Hardman, Milton. 

4313, Ratcuet Braces, H. J. Haddan.—({Bruer, Schu- 
macher, and Co., Kalk, Germany.) 

4314. Suor, T. Spence, Gatesh -on-Tyne. 

4315. Borers for Heatine Water, &., M. J. 

iordan, Cork. 
4316. Seconpary or Storace Barrertgs, F. J. Chees- 
ug’ . K. Eaton, Brooklyn, U. 

4817. Seconpary or Storace Barreries, F. J. Chees- 
brough.—(A. J. Baton, Brooklyn, U.8.) 

4318. Borrie Stanps, H. Wigfull, Sheffield. 

4319. for Grinpina, &c., Carps, J. Sykes, 
Lindley, near Huddersfield. 

4320. for Grinpine, &c., Carns, J. Sykes, 
Lindley, near Huddersfield. 

4821. or Provecrites for A. J. 
Boult.—(J. Christophe, Seurre.) 

4322. Covetine and Uncoupiine Raitway CARRIAGES, 
&c., G. F. Hopkins, Kensworth. 


Inventions Protected for Six Months ov 
Deposit of Complete Specifications. 
4283. Packino, MovLpING, and CoMPRESSING FLour, 
&c., J. Joyce, E iton.—6th Sep , 1882. 

4249. Removing Bowt-BLack from Ficrers, &c., A. M. 
Clark, Chancery-lane, London.—A communication 
= J. O. Donner, New York, U.8.—6th September, 


Patents on which the ome Duty of 
£50 has been paid, 
8558. Locomotive Exornes and Tenpers, J. Sharp, 
Sheffield.—4th September, 1879. 
eno A. M. Clark, London.—4th September, 


$613. Distittixo Coat Tar, G. C. Trewby and H. W. 
Fenner, Beckton.—9th September, 1879. 

3633. Compressine Sucar in &c., R. Pzillas, 
Bri Breslau.—1l1th September, 1879. 

TEAM Enoine I[npicators, H. J. Haddan, 

—7th October, 1879. 

$570. Ice Sares or REFRIGERATORS, G. Kent, London. 
—5th September, 1879. 

$589. Loapino Suips, &., F. Service, Llandaff.—6th 
September, 1879. 

3590. DISINFECTING for WATER-CLOsETS, &c., 
V. E. Etienne, — th September, 1879. 

3601. NarLs, Rivets, W. Taylor, Worcester, and 
H. Bianchi, Bushey.— 6th September, 1879. 

3579. OBTAINING Gum from Paospuates of ALUMINA, 
G. W. Bremner, Clapham.—6th September, 1879. 

ptember, 
8603. Sips’ &c., L. A. Groth, London.—sth 


tember, 

8617. Stays or A. M. Cavé, Clapham.—9th 
September, 1 

3623. Snips or Vessets, D. H. Sisson, 
Goole.—9th September, 1879. 

8644. Trap for URINALs, a &c., R. W. Armstrong, 
Belleek.—11th tember, 1 

$658. PERMANENT ‘AY, Wise, London.—12th 
September, 1879. 

$913. Enornegs, A. Davis, London.— 
29 tember, 


8 
8688. ADHESIVE Mareriat, J. Eberhard, London.—11th 
September, 1879. 


Patents on Vea the Stamp Duty of 
£100 has been paid. 

$187. OpTaINING HyDROCARBON VaPouRs GasEs, 
W. Young, Clippens.—7th September, 1875. 

8138. Prorectinc Surps, &c., B. L. Thomson and T. 
Connolly, London. —Tth September, 1875. 

3427. Lockina Raitway Pornts and J. E. 
Annett, London.—2nd October, 1875. 

8223. BREECH- W. M. Scott, 
Birmingham.—l5th September, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opp 29th September, 1882. 

2062. Srorrers for Borr.ss, &c., J. Bussey, London.— 
2nd May, 1882. 

2067. Preparine Corrge in a Souip rorm, G. W. von 
Nawrocki, Berlin. —A communication from E. 
Geist.—2nd May, 1882. 

2101. Raitway, &c., WHeets, R. Hadfield, London. — 
4th May, 1882. 

2103. Box Irons Heatep by Gas, G. W. von Nawrocki, 
Berlin.—Com. from A. Brecher.—4th May, 1882. 

2105. &., Fencrna, C. J. Dawson, Leeds.—4th 
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2114. Wuexts, T. Cooke, Manchester. 

—5th May, 1882. 

-Trent.—5th May, 1882. 

219 . Warer-cioset Basins, &., T. W. Helliwell, 
Yorkshire.—5th May, 1882. 

2127. MecuanroaL PLayine of KrypoarD INSTRUMENTS, 
R. H. Bishop, & W. Down, London.—5th May, 1882. 

2138, Constructine Stoves for Burninc PeTroLeuM 
and other O11s, F. J. Duggan, Bristoli—6th May, 1882. 

= B. Bennett, Coventry.—6th May, 


2140. Sarery Pins, G. F. Redfern, London.—A com- 
munication from F. 8. Peshine.—6th May, 1882. 

2141. Teacuine the Rupiments of Music, E. M. Easson, 
Buckingham.—6th May, 1882. 

2186, IncanpEscENT Execrricat Lamps, H. Lea, Bir- 

mingham.—9th May,‘ 1882. 

2209. and o' lerwise ORNAMENTING SURFACES, 
‘8. J. J, Kelly, London, and C. B, Lindsay, 
heath.—10th May, 1882. 

2317. Power WHEELS or PULLEYs, A. W. 
‘Reddie, London.—A from 
Merrill.—17th May, 1882. 

2445. STOPPING an Cars, J. H. 


2649. Pique Giove Sewina Macuiye, J.. Helyar, 
Yeovil.—6th June, 1882. 

2668. PoRTABLE Esoines, R. Maynard, Whittles- 
ford.—7th June, 1882. 

3058. ROLLERs for TRANSFERRING, PRINTING, &c., E. C. 
Hancock, Worcester.—A communication from’ D. W. 
Griine.—28th June, 1882. 

$156. Excravine Macuines, &c., H. J. Haddan, Lon- 
don.—Com. from J. Earle. —4th July, 1882. 

3163. Spinnina Frame, A. M. Clark, London.—A com- 
munication from G. Jaquith. —4th July, 1882. 

8488. CoupLinos for Hose Pipes, &c., J. H. Heathman, 
London.—22nd July, 1882. 

8606. Steer, &c., Metats, W. T. Beesley, 
Sheffield.—29th July, 1882. 

8614. Grartinos, &c., T. Hyatt, London. 
—Slst July, 1882. 

8697. CLEANING INTESTINES, E. de Pass, London.—A 
from 8. Oppenheimer.—3rd August, 
1882. 

= Bacances, H. J. Haddan, London.—A communi- 

tion from F. A. Roeder.—16th August, 1882. 


Last day for filing opposition, 3rd October, 1882. 


2146. Liquip Mrasurina, &., APPARATUS, E. G. Rivers, 
Thornton Heath.—6th May, 1882. 
2148. Tricycies, &c., W. Dawes and J. Tankard, 


Leeds.—6th May, 
. Sinclair, East Linton.—8th 


2153. PenHoLpeRs, W 
May, 1882. 

2158. Lamps for Bicycies, &c., H. F. D. Miller, Bir- 
mingham.—8th May, 1882. 

2159. Piayinc Pianorortes, A. Wil- 
kinson, Bradford.—8th May, 1882. 

2181. Rioux enativE Gas FURNACES, W. F. Batho, 
London.—Com. from E, Stoltz.—9th May, 1882. 

2184. ELecrro-maGNetic Encings, C. F. Varley, Bexley 
Heath.—9th May, 1882. 

2185. ELecrro-MaGNetic Enorngs, C. F. Varley, Bexley 
Heath.—9th May, 1882. 

2189. SHARPENING &c., E. Payne, East 
Moulsey.—l0th May, 

2207, ELEcrro- C. F. Varley, Bexley 
Heath. —10th May, 2. 

2212. iy Woven Fasric, A. Arnold, Halifax.—10th 
Moy 

2258. Surps’ Winpasses, &c., W. H. Whettem, Gates- 

ead.—13th May, 1882. 

2265. Lames for Burnine Lieut, &c., O1rs, J. Hinks, 
Birmingham.—13th May, 1882. 

2267. Fastentnc Devices for GLioves, W. R. Lake, 
London.—A communication from W. 8. Richardson 
and P. K. Dumarsq.—13th May, 1882. 

2283. Maxine and Sitver Tureap, F. Wirth, 
Germany.—A communication from C. 0. Harz and 
W. von Miller.—15th May, 1882. 

2338, AnimaL CHarcoaL, H. E. Jones, Stepney.—18th 


May, 1882. 
= Cuarcoat, J. W. Ingham, Bow.—18th 
lay, 1882. 

2353. Waren Conpucrors, &c., J. T. King, Liverpool. 
—A communication from G. K. Reber and T. W. 
Irwin.—19th May, 1882. 

2393, Pomres for Ark and Vapour, H. 

lis and W. A. Kux, Berlin.—22nd May, 1882. 

2431. Propucine Motive Power, W. Muir, New Cross. 
—23rd May, 1882. 

2559. Farry Susstances, R. H. Brandon, 
Paris.—Com. from A. Marix.—8lst May, 1882.~ 

2580. Fence Posts, 8. Pitt, Sutton.—A communication 
from O. Shepherd, E. Ww. Peck, G. H. Morse; W. A. 
oe E. R. Powell, and T. 8. Peck.—31st May, 


2887. Water Taps or VaLves, G. Chisholm, sen., and 
G. Chisholm, Stirling.—16th June, 1882. 

2992. REGULATING the Action of ELEcTRIc Arc Lamps, 
W. R. sae, Sas London.—A communication from J. M. 


A. Gérard. 23rd June, 1882. 
3020. H. E. Newton, London. 
m. fro: A. Chameroy.—26th June, 1882. 


$272. H. F. Beaumont, Huddersfield. 
—10th Jul 

$332. Boxes and &e., 
A. Millar, Glasgow.—13th July, 1 

3347. Maxine &c., Tints or Pirzs, P. L. 
Noel, Cardiff.—14th July, 1882. 

8501. Woo. Enaings, E. G. Brewer, London. 

Riidiger. 

8771. Macuines, W. London.—A 

from G. D. —8th August, 


8779. Ececrric Lamps, B. J. B. Mills, London.—A com- 
munication from W. M. Thomas.—9th August, 1882. 

8783. ASPHALTE Apparatus, B. D. Healey, Brighouse. 
—9th August, 1882. 

8799. Steam Gear, J. H. Smiles, Stockton- 
on-Tees.—9th August, 1882. 

3831. Merats from their Orgs, 
A. K. Huntington and W. Koch, London.—11th 
August, 1882. 

$839. Macuinery for Breakinc up Grovunp, &c., J. H. 
Johnson, London.—A communication from J. A. 
Kay.—llth August, 1882. 

8859. Factne Points + H. Scott, Liver- 
pooL—1l2th August, 1 

Boxes, Mackay, Liverpool.—15th 

ugust, 

3899. Corrina Macuinery for forming of 
TooTHED WHEELS, W. R. Lake, London.—A commu- 
nication from C. E. Albro. —Lb5th August, 

$937. Constructinc Meters for Water, &c. 

Dann, London.—A communication from A. Schmid. 
—lith Augusi, 1882. 

$981. Stream Enornes, J. Shanks and J. G. Lyon, 
Arbroath, N.B.—19th August, 1882. 

4133. Pencit Cases or Houpers, W. R. Lake, London. 
—Com. from A. T. Cross.—29th August, 1882. 

4233. Macuines for Packine, &c., Four, &., J. Joyce, 
Edmonton.—6th September, 1882, 

4249. Removine Bone-BLack from Fiuters, A. M. 
Clark, London.—A communication from J. O. 
Donner.—6th Scptender, 1882. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
8th September, 1882.) 


1143, Sprrnc Hincgs, E. P. Phillips, London.—9th 


March, 1882. 

1146. Actions of Pranorortes, A. Squire, London.— 
9th March, 1882. 

1148. Propucine Cur Narzs from Hoop Tron, &., J. 
Maynes, Manchester.—9th March, 1882. 

1180. Dress, &c., for PRorecTion AGAINST Fire, &c., 
O. Y. Rhodes, Leeds. —11th March, 1882. 

1189. Poriryine Coat Gas, W. Watson, jun., Adding- 
ham.—11th March, 1882. 

1215. Looms for Weavine, J. and F. iamies and R. 
Wilkinson, Bradford.—13th March, 1 

1217. BLEACHING Fisres, &c., N. J. hitaies, London. 
—14th March, 1882. 

1229. Apparatus for NAvIGATING Frvips, &., A. W. 
Lake, London.—14th March, 1882. 

1253. Lasers for Prants, &c., 8. Arnold, London.— 
'—15th March, 1882. 

1254. TeLEcRaPH RELAY, J. Ebel, New Charlton.— 
‘15th March, 1882. 

1272. APPLIANCE for RECEIVING URINE 
‘Matter, C. Rubens, London.—16th March, 1882. 

H. Witton, London.—16th March, 


1294. BREECH-LOADING Frre-arms, H. W. Holland, 
4London.—17th March, 1882. 
1821. Apparatus for Scortna Number of Runs MADE 
‘in Prayine the Game of F. Dening, Chard, 
DF. Andre Glasgo 
LECTRIC ws, 
1950. Ber &c., J. Appleyard, Bradford. 
RIVING BELTs, _ 


1361. Stipinc Brock BReEEcH-LOADING SMALL-ARMS, 
J. ive and L. F. Banks, Dublin.—2lst March, 


188 
Wacons, W. March, London.—22nd March, 
188: 


1398. Macuine for use in the ManuracTuRE 
of . H. Lake, London.-—22nd March, 1832. 
1419. Fisres, F. and T. H. Brigg, 
Bradford.—24th March, 1882. 
Tanks, R. Free, Mistley.—24th March, 


Tanks or VesseLs, W. Bartholomew, 
London.— 24th March, 1882. 
1434, Ya E. G. Banner, London.—24th March, 


1438. Stoppers for Borries, H. Barrett, London.— 
25th March, 1882. 
1456. Tannina Hipe:, A. C. Henderson, London.— 
27th March, 1882. 
"ENGINES, W. R. Lake, London.—27th 
larch, 1 
88. Looms for Weavina, J. and J. Hodgkinson, 
Blackburn.- 23th March, 1882. 
1580, Exacraic Lamps, Sir D. Salomons, Tunbridge 
Wells.—31st March, 1882. 
1608. AUTOMATIC WEIGHING Macuixes, C. Reuther, 
Germany.—3rd April, 1882. 
1626. Evecrric Licnt and J. 
Munro, West Croydon.—4th April, 1 
1702. Rorary Motors, W. J. Gurd, Ontario.— 
—8th April, 1882. 

1718. Dryinc Macuryes for use in Dressine, &€., 
Faprics, A. M. Clark, London.—11th April, 1882. 
1748. Pyeumatic Brake Apparatus, F. W. Eames, 

Leeds.—12th April, 1882. 
1754. Ionrr1on of Gas Motor Enorngs, F. 
Anderson and F. W. Crossley, Manchester.—13th 


April, 1882. 
1791. WIRE for. USE in Maxine Lockets, &c, E. 
Bir —14th April, 1882. 
1929. MaKING Socusr W. Randle, 
—22nd April, 1 
1964. Brakes tor Wap CarriacEs, A. Archer, 
Liverpool.—26th April, 188 
= ARMOUR PLaTEs, A. Wilson, Sheffield.—5th May, 


2424. STEAM and Hanp Sreerinc Enoines, A. W. 
rm, and G. W. Robertson, Glasgow.—23rd May, 


2038, Garments, F. W. Brewster, London. 

— lst June, 

2699. Hannows, J. Howard and T. Bousfield, Bedford. 
—S8th June, 1 

2968. VessELs, W. C. Cowie, London.— 
22nd June, 1882. 

3126. Sipe Sappuzs, G. T. Jenkins, London.—3rd July, 


1882. 
$172. Vottaic Batteries, J. Imray, London.—5th 
July, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 120 12th September, 1882.) 
L. A. Groth, London.—27th 
1219. W. Roberts, South Wales.—14th 
March, 1882. 
1297. Paste or Cream to be usep in Wasuinc, &., 
&c., E. L. Loxton, Horbury.—14th March, 
1233, NeEDLE WoveEN Tapestry, A. J. Boult, London. 
—14th March, 1882. 
1238. Fasteners for ATTACHING BourTrons, 
. Andrews, Birmingham.—14th March, 1882. 
1240. Sewine LeaTHER, &c., W. Hollingworth, Brad- 
ford.—14th March, 1882. 
1243. Looms for WEAVING, J.C. Fielden, Manchester, 
and R. H. Harrison, Dukinfield.—14th March, 1882. 
1244. EXPANSION Vatve for Sream, &c., ENGINES, J. 
Hopwood, Poulton-le Fylde.—14th March, 1882. 
1256. Looms for Weavine, L. Greenwood, * Hawick.— 
15th March, 1882. 
1257. Stop VALVES, W. Whiteley, Lockwood, Hudders- 
field.—15th March, 1882. 
1258. Treatinc Diseases of the Turoat, &., E. 
Chabot, London.—15th 1882. 
1260. StamPine TYPE Moutps, E. A. Brydges, Upton. 
—15th March, 1882. 
PRODUCING Guass of ORNAMENTAL Desions, &c., 
E. Cutler, Birmingham.—15th March, 1882. 
Foo Stenats in Posrriox on RalLways, 
J. Natt, London.—16th 1882. 
1288. INCANDESCEET Lamps, J. B. Rogers, London.— 
16th March, 1882. 
Lasts, J. Markie, London.—17th March, 


1308 R. Brougham, London.—l7th 
March, 1882. 

1305. PuriricaTion of Coprer PrecipitaTe OrEs, D. 
Watson, Manchester.—17th March, 1882. 

1306. Makrine HeartusTones, W. Simmons, Maid- 
stone.—17th March, 1882. 

1315. Makino ConDENSED, &c., Mitx, W. F. Sweet- 
land, Hendon.—18th March, 1882. 

1346. CaPsULEs and Stoppers for Borries, C. M. 
Taylor, Snaresbrook.—20th March, 1882. 

= FLower-pot Stranp for J. F. Grimmo, 


n.—22nd March, 
H. Lake, London.—25th 


yton 
1450. SypHon 
larch, 1882. 

1470. ConstRuctixe J. Hodgkinson, 
Bolton.—27th March, 1882 

1496. DyNaMo or MAGNETO-ELECTRIC Macuiygs, T. J. 
Handford, London.—28th March, 1882. 

1502. SEWING, &c., Knit Goons, J. H. Johnson, 
London.—28th March, 1882. 

1522. Apparatus for FLUSHING SEWERS, J. B. Denton, 
London, and G. Butler, Turnham Green.—29th 


1638. ARMOURED Vessets, J. H. Johnson, London.— 
4th April, i882. 

1656. WHEELED CaRRIAGEs, &c., Ly J. Barrett, King- 
ston-upon-Hull —5th April, 1882. 

1749. Trxes, C. Major, Bridgwater. —12th 


April, 1882. 
Acip, W. Weldon, Barstow. —13th 
1 


1851. INSULATED Supports for Wires of TELEPHONES, 
C. Curtoys, London.—18th April, 1882. 

1862. Evecrricat Raitways, T. J. *Handford, London. 
—18th April, 1882. 

2052. Evecrricat Generators, &., T. J. Handford, 
London.—1st May, 1882. 

2068. SEconpaRy Batreriés, C. H. Cathcart, Sutton, 
and C, B. G. Cole, London.—2nd May, 1882. 

2249. Reets for THREAD, &c., A. J. Boult, London.— 
12th May, 1882. 

2336. DyNAMo or MAGNETO-ELECTRIC T. J. 
Handford, London.—18th May, 1882. 

2403. PRINTING Puotoorapus, P. M. Justice, London. 
—22nd May, 1882. 

2466. TELEGRAPHIC Apparatus, W. R. Lake, London. 
24th May, 1882. 

2492. Curtinc and Benpinc Merat, W. R. Lake, 
London —25th May, 1882. 

2549. ConstRucTION, &c., T. Hyatt, London. 
—30th May 2. 

$291. Moston. » G. Downing, London.— 
11th July, 1882. 


List of Specifications published during the 
week ending September 9th, 1882. 
5508, 2d.; 5731, 6d.; 


558, 2d.; 559, 8d.; 560, 44. B61, 6d. 562, 564, 
565, 2d.; 566, 4d.; 567, 6d.; 568, 2d.; O70, 


571, 572, 6d.; 573, 6d.; 874, 44.5 2d,; 576, 64.5 
577, 578, 579, 8d.3 580, 8d.; 581, 4d.; 582, 2d.5 


: 
| 
f 
PEK, 
412, 6d.; 476, 8d.; 487, 6d.; 489, 6d.; 492, 6d.; 497, Od.; 
500, 6d.; 501, 2d.; 500, 2d.; 513, 6d.; 514, 6d.; 517, 6d.; 
518, 1s. 2d.; 519, 2d.; 520, 2d.; 522, 2d.; 523, 2d.; 524, 6d.; 4 
425, 2d.; 526, 6d.; 527, 4d.; 528, 2d.; 529, 4d.; 530, 2d.5 
581, 2d.; 582, 2d.; 583, 6d.; 534, 2d.; 585, 2d.; 538, 6d.; 
541, 6d.; 542, 4d.; 545, 2d.; 546, 2d.; 547, 6d.; 548, 2d.5 


THE ENGINEER. 


Sepr. 15, 1882. 


618, 2d.; 619, 2d.; 620, 6d.; 621, 6d.; 622, 4d.; 623, 2d.; 


3 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves y for Tae ENGINEER at the 
office of Her Maj Commissioners of Patents. 


Lapigs’ CLOAKS AND DRESSES, 


to one side thereof, such on Get being capable of 
turned outward to put the arm thro theo a oe oe | 
inside and put into a suitable pocket in’ the fining. 


5400. Improvements rv Execrric Licut OR 
LANTERNS, 7. Coleshill-street, London.— 


with prisms tic lenses, so that it might be 


5450. Bopy 
London.—13: 
Jrom D. du ey Paris.—(Not proceeded with. 2d. 

This consists in forming a slit in the body of each 
garment opposite each breast, so as to enable infants 
to be suckled without opening the garments. 


5508. Preventixc Explosion aND FIRE BY THE 
APPLICATION OF WiRE Gauze, J. A. Fisher, London. 
—16th December, 1881.—(Provisional protection not 
allowed.) 2d. 


The combustible or other matter is enclosed by wire 
gauze. 
5632. Improvements IN THE CONSTRUCTION OF 
IncANDESCENT Lamps, J. S. Sellon, Hatton-garden, 
23rd December, 1881.—{Not proceeded 


th.) 2d. 
This relates to the employment of a in 
place of the transparent g! usually employed. 


5731. Drrect-acrine Gas Furnaces, &c., R. Cas- 
Brierley Hili, Stafford.—30th December, 1881. 


also to the method for obtaining an: serie a het 
blast ; further to the use of a redding or other fur- 
nace in combination with the gas producer furnace, 
and it consists principally in improvements on ag 4 
No. 243, a.p. 1876. The gas generator cham) 
formed with an inclined front supplied near its hen 
with yee nme bars, through which air enters from a closed 
r connected by a ——, a fan or other blast, 
a suitable valve fal ided to regulate the 
sion of th el falls from a hopper on to 
og grate, its 8 being regulated by two sets of 


136. Gas or Gas arp Arr Cooxinc Apparatus, J. A. 
ter and M. M. Brophy, High Holborn.—l0th 
January, 1882. 4d. 
This consists in causing the air to support combus- 
tion to circulate through a jacket, so that it is heated 
before being delivered t to the flame of the gas burners. 


300. ImprovemENrs IN FIRE-EXTINGUISHING AND 
ALARM APPARATUS FOR UsE IN THEATRES, &c , 
W. R. Lake, London.— 20th January, 1882.--(4 com- 
munication from H. 8 Maxim, Brooklyn, New 
York.) 8d. 
The invention consists of a circuit-closing device, 
formed of two metal plates, each forming a 
and separated from each other by a piece of usible 
material insulated from the plates. One of the 
plates carries a point, and mE whole is fixed in the 
wall or other part of the building. When the tem- 
perature reaches a certain height, owing =. fire, the 
strip of fusible material melts, and plates 
approach each other and close the iat in Ehich 
is included the following apparatus:—-A hammer, 
the head of which strikes on mechanism for actu- 
ating an alarum, the hammer being let loose by the 
attraction of the armature of an electro-magnet in 
the circuit. The arm of the hammer at the same 
pen operates a series of levers, which liberate a 
ht, Pvhich in turn acts on a lever which opens 
ve, and allows water to flow into a pipe runnin 
psn the buildings, from whence it can be di 
to the seat of the fire. To localise the emission 
of water, however, at the point where the fire has 
broken out, the inven tor places nozzles at intervals 
ith quick matches, which 
communicate with a charge of gun-cotton. The explo- 
sion of this blows off the cap of the nozzle, and permits 
the flow of the water. These nozzles are fi at con- 
venient intervals over the building. By a modifica- 
of this arrangement the inventor includes in 
circuit an tus for ig carbonic acid 


gas. 

326. Stampep Mera. Roor 0. Seefels, London. 
—23rd January, 1882.—(A communication 
Klehe, Baden-Baden.)—(Not proceeded with 

This relaton to tilon of stamped sh ~ 
and formed so as to interlock when laid in 

and secured to the battens of the roof by = 

end tongues. 

361. AND RELATING TO ELECTRICAL 
Conpuctors on CaBLes, W. R. London.— 
24th January, 1882.—(A communication from H. 
A. Clark, Boston, Mass., U 8.) 6d. 

To prevent inductive action, the inventor a 


for the entire distance they traverse. The Second part 
of the invention refers to a method for weg eg 
wires in a cable at their relatively pro) 

from each other during the process of ion. 


. IMPROVEMENTS IN Execrric Lamps, Sir C. 7. 
Gardens, London.—25th January, 
The illustrates one form of the inventor's 
lamp. action is as follows :— the current 
passes the two circuits, A A—thick wire 
B, ot the tine | 
e yy a! armature B, at the same time 
G—and the o te in the 
drawing— attracted by poles I of fine wire 
panes * unt circuit — grasps hold of carbon 
hol F, and rises with it. Kis an 
armature to contact ae ees in side view 
in Fig. 2. is attracted by the other poles M M of 


the fine wire paguet, and thereby brings L — 
contact with N whenever the arc gets too | 
Land K are connected to the fine es 

which, being cut out of circuit, cease at 4 
G, and the carbon holder is free to fall. Li py Feng 


412. ArracuMENT or Buttons To Boots, &c., L. A. 
W. Lund, Chandos-street.—27th January, 1882. 6d. 


Printing Apparatus, J. Imray, 
January, 1882.—(A communication from J. M. B. 
Baudot, Paris.) 1s. 

This rela‘ relates to an electric telegraph appa- 
ratvs with multiple transmissions. In gy 
the sending of a letter includes two operations—First, 
the transmission by the signal ; Second, translation o! 
this signal and of ‘the letter. The 
are formed by means of commutator — worked 
either by an operator or pe the machine 

itself. The letters are represented ei . the action 
of a single commutator or by that of —— a. 
bined. At the receiving station the 
electrical currents, and corresponding respectively wi 
the commutators of the sending station. The number 
of transmitting leversand of thecorresponding movable 
receiving instruments depends upon the number of 
distinct | aniinelions which it is possible to effect 
with them, and also upon the number of letters to be 
transmitted. The movements of the movable receiving 
instruments are communicated at the receiving 
station to a translating instrument which stores 
them and effects their translation. the time 
employed in translation the line is utilised for trans- 
mitting other signals. 
476. LAR SLIDE oR SLUICE W. ¢. 
.—3lst January, 1882. 

This ooabes to improvements on patents No. 568 and 
No, 2469, both of the year = No. 266, a.p. 1880, 
and it consists in forming the ports A over which the 
slide travels, and which are of crescent form, with 
central ribs ‘to support the es of the slide and 
Fie pi their catching against the edges of the ports. 

B Ether middle of the slide hi hasa 
ical 80 it presents 


egg Soe from the interior of the 
of the ‘is piece B is bolted to the metal 
of the cylinder, engaging under it the head of bolt C, 
which extends up through a hole in the back of the 
slide and through the slide-box cover, where it is fitted 
with a nut. At each side of the slide-box is a s ht 
surface D, cm, which run rollers mounted on a 
on the slide, and arranged so as to alternately tend to 
wedge themselves between guide D and the circular 
-~ Eb, slide, and, by rolling, to turn the slide 


487. Beatinc APPARATUS TO BE UsED IN MACHINES 
ror WasHixc TexTiLe Mareriats, W. 
London.—31st January, —{A communication 
from Gillet et fils, Lyons. 

This consists of a tan: 
made to oscillate on a fulcrum so as to strike the hank 
or skein of textile material placed on a reel, and which 
it throws against a stop. 

489. Improvements 1s ELecrricaL Batrerigs, &c., 

G. Skrivano, Paris. —Slst January, 1882. 

This relates te “dry” battery, consisting of a plate 
cf or other similar substance, non- 
attackable by acids, a plate of 


nium, Hg CL? Gl, 10 parts by weight, and 


leans, 6d. 

tes to the tappet ed shedding motion, the 
ait — to provide a simple apparatus which can 
be readily ada: to alter the tion of the healds 
any required number of times in order to weave any 
required number of picks to the round, and it consists 

essentially in the combination with the treadle 
of double catch levers, which are thro’ 
of an gb knives or bars by means of 
levers or by catch ‘yoda actuated by a 

407. IMPROVEMENTS IN  ELECTRO-MAGNETS AND 
ArmaTuREs, &., G. Little, New Jersey, 


of the armature and magnets in contact, a rolling 
motion being Does to the armature to avoid sticking 
between it and the poles. The fi shows how this 
isdone. The et is two heads upon 
a metal tube, with a helix wound between the heads, 
and each head is divided into poles of a double V- -shape 
as shown in the figure. The armature Bis cylindrical. 


SiR 


\ 


CMM 


Z Yj 
ld 


ly the brakes, and it consists in bringing a friction 

ey in contact with the underside of the carriage 

y suitable connection — one of the buffers, so that 
as such buffer is by the — being braked 
in the usual manner hag is revolved, and by 
es to the carriage 


501. Sream Enorne Governor, J. Rettic, Hatton 
Garden.—1st February, 1882.—(Not proceeded with.) 


2d. 

This relates to the use of a screw which is caused to 
revolve in a chamber formed in the steam pipe, and 
which, in combination with a concentric disc travelling 
with the screw, regulates the passage of steam. 

506. H. H. Lake, 
London.—lst February, 1882.—(A munication 
&. Czeiger, Vienna.)—(Not with.) 


This relates to the use of transfer paper ted with 
a series of equidistant parallel lines which are trans- 
ferred to the req of the ans and then 


open at the bottom end, and of sufficient lena be to 
contain a column water corresponding to 
vacuum, 
523. Rounpasouts, F. W. Woollacott.—8rd February, 
ve 
smooth, rolling movement similar to the 
vessels at sea, and consists in causing the carriages to 
travel on a track formed with regular undulations, 
624. Vatve Gear vor Motor Enaings, J. Jensen, 
peg and C. W. King, Liverpool.—8rd Feb: 


6d. 
engines with two 


cylinders A and B, between which is a steam: h 
in which the valve gear works. The shaft D is 
by — = and inside the space C is divided 
into tw d by'a On H the 


of a bell-crank lever by ‘alink V, the other arm 8 
being connected by link 0 to the slide K, in whi + 


apin L. On disc , which revolves with the 
(S24) 
Fic.2 
K 
\ 
=\S 
Cif 
a collar G can be actuated by screw I when 


which 
required The pir vary the ex 
rods W. 
525. Boors anp Suogs, B. Turner-Ross, 
8rd 1882.—(Not with, 
This consists in inserting a layer of tin foil or a 
metal between the inner and outer sole, so as to pre- 
vent creaking and the penetration of damp. 


526. Weicurne anp Packinc Macuinery, F. Wheeler, 
am. of Md ight.—8rd February, 1882. 6d. 


pansion or reverse the 
L actuates the valves Y through 


crossed by other lines where it is required to 

adarker shade, the parts of the stone not needed in 

— coated with a mixture of 
and gum arabic. 


512. IMPROVEMENTS IN Evectric Merers, C. V. Boys, 
1882. 6d. 
vements on the inventor's 
patent 13th October, 1881, for electric 
ccording to the present invention a balance 
is y clockwork, the inventor employ- 
ing as the s of this balance a long =e of tic 
metal, by which the balance is suspended, the torsion 
of this strip acting on the balance spring. This — 
through a long slit in the arm of a lever, whi 
Es cncther arm at right angles to the former, con- 
nected to the armature of an electro-magnet in 
circuit. The armature is drawn in one direction by 
the attraction of the magnet, and in the opposite 
direction by an adjustable 5 gz, in such a manner 
that the slotted arm of the lever takes a position 
embracing the torsion spring, determined by the 
current Ley J through the magnet. The velocity of 
oscillation of the balance is thus so fe clock work to the 
current, that an index moved by the kwork which 
is governed by the balance ters the amount of 
current passing through the coil in a given time. 


514. or Cupota Fornaces, J. Brown, Cannon- 
street.—2nd February, 1882. 6d. 
Pa relates to means for regulating the supply of 
r toeach tuyere of the furnace, and it consists in 
fitting it with a hinged lid or a slide capable of being 
operated from the outside of the annular air chamber 
surrounding it ; and it further consists in making the 
action of such lid or slide automatic by balancing it 
so that it will open or close toa large or greater extent 
as the pressure of the blast varies. 
Sapp.es ror &., W. R. Lake, London, 
—2nd February, 1882.(A communication from F. 


518. Vevocipepes, A. G. Meeze, Redhill, A. G. Sala- 
Clapham Park, RE. West- 
1 


throw crank eonnected by rods with a similar crank 
fitted to the divided axle of the travelling wheels, 
such axle being arranged so that in steering the 
vehicle round a curve, free to 
run the inner or pivot w or Ww purpose i 

crank is composed of two discs carrying friction 


tion further relates to means for contracting cles 
in width when required, and also to several 6 of 
veloci 


and they over the ‘op of the box 

the is mixes with 

guess from the fire, which are thus consumed. 

Blison, Coventry. — 
with.) 2d. 


wheels, and consists in connecting to the crank shaft, 
in addition to the a compound crank 


of 45 deg. and connected 

a similar crank on the wheel axle by two vertical 

inks, so that tho action is an engine fitted 
with four cranks set at opposite angles engiss toons 


B. Hunt, ‘ebruary com- 
ic Mackenzie, Queensland.)— 


si) 3 by the action of sprays or 
films of cold water on the steam or Bog co od 

during evaporation or concentration, the water being 
got ont of the condenser by means of a vertical pips 


to be weighed and packed falls from 
a x, eoper into a measuring chamber and passes 
a shoot into a scale, _ bottom of —t is 
vane so as to disc’ the material into a A. | 
beneath resting on a revolving turntable which carries 
it to a flap and folder. 
Pressinc anp Bixpino &c., INTO 
A. Van Wagner, London.—: February, 1882. —( 
—e_ from P. C. Hudson, Fort Dodge, U.8.) 
Void.) 4d. 

This tes, First, to a and, 
Secondly, to a stationary press, an consists in 
machinery in which the yp giving it a 
souebvine motion, and when bound it drops away by 
its own weight. 


528. Jomrine Pi J. H. Moore, Bournemouth.—8rd 
ih) 
One end of each pipe is formed with a rebated 
AY... ace, 


sprung. The other end of the pi oy a 

spigot to Se the socket, and a wn ol flange with a 
ve a compressibl2 ring. The two 

are together by bolts. 

529. cosalcanienes AND PRESERVATION OF CERTAIN 
VeceTaB_e Inrusions, S. C. Davidson, Belfast.— 
3rd February, 1882. 4d. 

Infusions of tea, ceffee, cocoa, or are clarified 
by treatin, Ay with tannic acid until a precipita- 
tion = which is then removed wv filtration 
pag which salicylic acid is added to 
preserve infusions 

530. Cranmones AND PRESERVATION OF THE 
Expressep Juices or Fruits, C. 
Belfast.—3rd February, 1882.—(Not proceeded with 
2d. 


The juice is e from the fruit and filtered, 
and tannic acid and an aqueous solution of _- 
are added. The eo is removed by filtration 
and salicylic acid added to preserve the juices. 

581. on Raitways, J. B. Mayers, Kidder- 
—8rd February, 1882.—( No proceeded with. with.) 


The wheels of a passing train are caused to 

a lever arranged between the rails, and ale 

rods to a gong or bell in the box, 

582. Borters ror Purposes, 7. A. 


proceed ) 2d. 
The boiler consists of a series of pipes slightly 
d and to flow and return pipes by 
= joints. This eller ti is laid above the furnace or 
= in a flue, and connected to a system of hot water 


533. ay FOR THE ReEpvucTION oF GRAIN, 
(4 communication from H. F. Saint Requier, Paris.) 


The apparatus consists of two or more 
grooved metal tables or discs k wo 
and pl at a high Surro 

ndicular 


‘a hurled agains them 
bles on to 
which it fi d which when 


its degree passes by is completed. 
534. on Rattways, F. B. Brewer, 


signal posts by the train as it passes oor 
planes, triggers, or other apparatus pl: placed ty 


—8rd February 1882. lot proceeded 


Sept. 15, 1882. 
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presses a lever and releases a catch, 


rail fn the wel the buildin ng of the bobb 
actuated so as to move roti, ly when the thread is led 
and slower when laying 


638. IN ACCUMULATORS, 
. Lake, London.—3rd February, 1882.— 

(A ‘communication from J. J. Barrier and F. Tour- 

ville de la Vernéde, Paris.) 6d. 

The ge are formed of a lead ribbon, either 
ted; this ribbon is 
—— upon 1 itself either in circular, square, or other 
e layers of the ribbon are separated b 

poor in which the ribbon is wound whilst in a semi- 


542. IMPROVEMENTS IN AND Rezarmo To APPARATUS 
FOR REGULATING THE TRANSMISSION OF ELECTRICAL 
Enrroy, W. R. Lake, .—8rd 1882, 


a for regulating the trans- 
mission of clestwia energy; also capable of being 
used as a speed regulator for various machinery. 


545. Gate pan R. Lee, jun, , Surrey.—4th February, 


1882.—( No: 2d. 
A frame woe te a wheel is fixed to the gate-post 
= has teeth on its a , a slot to Suite a 
‘er on the gate, and anothers lot to receive a vertical 
locking bolt moving in the frame. 


san IMPROVEMENTS IN ELEcTRIC Foo SIGNALLING ON 
Raitways, Moxon, Tunbridge Wells.—4th Feb- 
ruary, 1882.—(Not proceeded with.) 2d. 

This relates to a means whereby a gong is sounded 
on an engine approaching a signal, by the completion 
of an electric circuit between a — point on be 
rails, from whence a wire leads to the signal and a 
battery and the engine gong. 

547. J. Pain, Walworth-road, 
Gritton, Blackfriars.—4th February, 


This consists in the manufacture of such lamps by 
blowing, and finishing the same in moulds formed in 
two or more parts hinged together, so as to enable the 
lamps to be removed when finished. 

548. Apparatus ror Use Sroves, &€., For 
GeneraTinc Mepicinat Vapours, R. George, Tuf- 
neli Park.—4th February, 1882 —(Not proceeded 
wi 

This relates to the arrangement with heating and 
ventilating stoves of — containing sea moss 
or seaw: together with sea or other water, so as to 
generate and diffuse medicinal vapours in the room 
where the apparatus is used, to serve as an equivalent 
for sea air for the benefit of invalids and others. 


549. Bieacuino Fisrovs Matrer, &c., WITHOUT THE 
EMPLOYMENT OF eer P. Thomas, Germany. 
—4th February, 1882. 4d. 

This consists in Fane ME. the fibrous matter, after 
having been boiled in caustic soda, first, in a bath 
of permanganate or hypermanganate of potassa ; 
and, secondly, in a bath of sulphuretted borax. 


550. Youocersomn, R. Harrington, Wolverham pton, 
and T. Fuller, Southwark.—4th February, 1882.— 
(Not proceeded ‘with, ) 2d. 

relates, First, to “double driving,” mainly 
cable to tricycles ; and Secondly, to the construc- 
m of a chain for transmitting motion in velocipedes, 


one ConcentRaTING MiLk, F. Springmuhl, M.D., 
Ph.D., Gower-street.—4th February, 1882. 4d. 

This relates to » apparatus for concentrating milk 
so that the fat are not therefrom, 
and it consists in evaporating the water from the 
milk in a vacuum pan provided with lens-shaped 
vessels connected to a hollow axle, and caused to 
revolve slowly, steam being first passed through these 
vessels, so as to assist the afterwards 
cold water to cool the concentrated mil 


555. Conpensep Grape Juice or F. Spring- 


Ph.D., Gower-street.—4th February, 
The juice ex grapes is treated in a 


from 

ine, = then passed through wire 
sieves, and the pure pe juice thus obtained is 
heated slightly in steam- a Ar vessels, and finally 
80 or more per cent. of its water is evaporated in a 
vacuum pan-constructed as descri in patent 
No. 554, a.p. 1882—at the lowest poe tempera- 
ture, which should not exceed 100 
556. Wixvows, and J. M. and B. Banks, 

Leeds. 4th February, 1882. 

This relates to sliding sash a. which are also 
made to swing for the purpose of cleaning and venti- 
lation, and it consists in making the sash frames of 
two separate frames, one sliding up and down in the 
usual way, and the other aos ide the former, 
80 as to be capable of s on the pivots when 


centrifugal 


required. Means are also denon — preventing the 
opening of such sashes, and also for opening them to 
various degrees on their pivots Without the use of 


radius rods or quadrants. 


treating yarns in the cop or on 
repellent property, and it cons pregnating'the 
with saccharine and gummy matters, or cher 
matters which will cause the yarns to absorb liquids. 


558. Gas Fires, @. W. Wigner Senden. —4th February, 
1882.—(Not proceeded with. 
is relates to the construction ae & gas-burner for 
open stoves, and in fill such stoves with non-com- 
bustible radiating ma‘ consisting of clay and saw- 
dust mixed —— with water, a suitable fibrous 
matter being added thereto. 
559. Improvements 1N PRintING TELEGRAPH APPA- 
ratus, VW. R. Lake, London.—4th February, 1882.— 
A communication from La Soci — Roos and 
This relates 


municating directly at any distance, and still preserve 
the same time for the mechanical movements. To 
accomplish these ends the inventor makes the opera- 
tion ot the apparatus automatic and increases the 
=— of alphi abets on the type wheel, arranging the 
The movement is 

obtained bya a paper band which establishes 
the age of the cha 80 on the 
of the chariot the di the appa- 

at the instant desired fort the impres- 

sion of the letter. 


560. Borrers, Conpensers, &., J. Williams, 
Riverton, U.S.—4th February, 1 

This consists in coating the surfaces of boilers and 
other vessels of iron or steel with another metal or 
metallic alloy, by the reduction to a metallic state of 
metals or alloys from their salts or oxides, or both, by 
exposing such surfaces to the fumes which are caused 
rom the moistened metallic salts or oxides, 
wie the agency of an electric current or other- 


which operates at stated intervals, at the same —_ 
as the entrance and exit passages are 

other passages opened to allow a current of air to = 
Gone the filters in the opposite direction, so as to 
clean them, 


562. B. R. Settle, Coventry.—6th Feb- 


is relates to a the handle of 
unndae easily detachabl in making the 


steering head with a half- 1d. to receive the handle, 

and a corresponding loose half-socket capable of being 

screwed or bolted over the same, 

564. Fioatina Correr Dams, H. H. Lake, London.— 
6th February, 1882. communication from P. 
Kirkham, New York.) 6d. 

au relates more particularly to cofferdams em- 

loyed to surround parts of a vessel's hull under 

r when required to be repaired, and it sists in 
wala wh a coffer dam with balancing water tanks 
with watertight partitions dividing each tank, and 
inlet valves and openings to fill or free them "from 
water, in combination with an angular opening at 
one end of the dam having hinged doors fixed to the 
sides, a sliding gate being provided = close the 
angular opening and secure the hinged doo: 

565. Pacxina AvtTo- 
MATICALLY, A, Cowan, —— —6th February, 
1882, —(Not proceeded with.) 

A rectangular box has an nb in the lid, and on 
each side of it are placed sliding pieces, above which is 
a strip of paper held in position by a hinged frame, 
with roller to regulate the paper, and having also on 
each side a hinged plunger to drive the rr through 
the opening. 

566. Firepcaces, 7. ne, —6th Febru- 
ary, 1882.—( Not gor 

This to grates in which. fuel is sup- 
me beneath that yore in the grate, and consists 

the use of two sets of bars capable of bein, 
partially revolved, and one set of which lifts the fu 
while the other set is lowered to receive the fresh fuel. 


567. Oe B. &. Clark, Denbigh.—6th February, 


This relates toa compound to be used as a lining 
for the blast holes, so as to absorb the flames — 
from the explosion of the blasting charge ; and con- 
sists of 90 al cent. soda crystal; 7 per cent. chalk, 
marble, or lime; 2 per cent. peroxide of manganese ; 
and 1 per cent. soap. 

568. Cuimney Cow s, C. D. Abel, London.—6th Feb- 
ruary, 1882.—(A communication Srom H. Hahn, 
Berlin.)—(Not proceeded with.) 2d. 

A revolving elbow pipe has attached to its outer 
end one or more conical fustra, so that its mouth is 
centrally within the first frustrum, the largest end of 
which is presented to the mouth, whilst its smaller 
end enters the larger end of the next frustrum. 

-569. Ropes, S. Simmons and J. Tullidge, London.— 
6th February, 1882.—(Not proceeded with.) 4d. 

This consists in interlacing or plaiting the strands 
of ropes so that any number of offsets can be made from 
such ropes without severing the strands, which will 
be continuous and the offsets not need joining on. 
570. Puriryinc Gases aND CONDENSING VAPOURS, 

, W.S. R. Jackson, Glamorgan.—6th February, 


or alightly inclined shelf placed in contact with 
water or other liquid, between which and 

a shelf the gases pass in thin films. 


571. or MILLING J. W. Craw- 
Jord and W. Mellor, Leeds —6th February, 1882. 4d. 
This relates to apparatus for fulling or milling 
woven fabrics; and consists in reducing the friction 
between the guide board and the cloth, at the same 
time keeping the piece straight in its passage through 
the machine. The ordinary knocking-off board is pro- 
vided with a pair of rollers of small diameter, between 
which the fabric passes. 
572. Dryixe Woot, Corron, J. Shaw, Hudders- 
Sield.—6th February, 1882. 

The wool or other fibre is Rem on to an oscillating 
inclined sheet or [eo by a revolving wheel or 
travelling apron, and sliding down the sheet drops off 
on to a second oscillating inclined sheet placed at an 

oe angle, from which the wheel lifts it to 
e top sheet, the action being repeated until the wool 
is thoroughly dry. 
573. Swerts ror W. 
Blackburn. —6th February, 1882. 
object is to provide durable bearings for the 
aah and in which the wear can be readily taken up, 
and it consists in forming in the base of the swell a 
groove of a or semicircular section, and securing 
to the back a bracket with a projection to fit 
the ve, and thus form the bearing on w th 
swell vibrates. The base of the swell enters a recess 
in the backboard. 
574. Composition TO PREVENT INCRUSTATION AND 
Corrosion Borers, &c., J. Pover, Liver- 
.—6th February, 1882. 4d. 

One of best quality of soda ash is added to one 
part of best quality soda crystals, one part second 
quality soda ash an po vat gee of bestlime. The whole 
is boiled in one apa water, and when cold one 
part liquid zinc is added. 


575. Puriryixe Water rs Ser- 
vice Fitters, H. R. Lipscombe, Oxford-street.—6th 
February, 1882. —(Not proceeded with.) 2d. 

This consists of a cylinder containing another 
cylinder attached to the supply pipe. e water 


entering at bottom, and through the filte: 
medium, allowed te few to the place where it 


576. ror Roc Lanp, W. Barford, 
Perkins, and J. Chambers, Peterborough. — 
6th February, 1882. 6d. 

This relates to Lol to be loaded with sand, water, 
or other ballast, and consists in castin them with 
their ends solid and in one piece therewith. each 
end a hole is formed with inside and outside covers to 
close them. 

5'79. Gas Enornes, J. H. Johnson, London.—7th Feb- 
ruary, 1882.—(A communication from A. de Biss- 
chop, Paris.) 8d. 

This relates to improvements on patent No. me 
a-D. 1875, and it consists in arranging the 
shaft B at the side of the cylinder A instead of at the 


side of the piston rod C, so as to obtain an increase in 
the length of the stroke, and by increasing the len 2 
of cylinder the surface of the cooling or radia 

on the cylinder can » and the ro 


creased, 
more advantageously utilised. D is the air inlet to 


pump. E isa pipe leading from 

G for compressed air, and on titted — an 

escape valve and a compressed air valve. H are 

orifices by which water is injected into the eytinder 
to cool the same. I are orifices in the hollow piston 
rod C to the ion of the air; K is the 
gas inlet, and L the compressed air inlet tothecylinder. 

improved governor is described to limit the 
pe of gas to the cylinder. 

57'7. Cocks on Vatves, T. Morgan, London.—6th 
February, 1882.—(A communication from La Soci¢té 
Anonyme de Produits Chimiques, Paris.) 6d. 

This consists in forming the plug of the cock or 
valve of a ring or segment split vertically or in the 
direction of its axis in a plane dicular to the 
line of the ports, so as to enable fluid under pres- 

seat, for which purpose, w! g the 
valve, the plug is turned so as to bring the aitt opposite 
the supply pipe. 

580. Furnaces, W. Morgan-Brown, London.—7th Feb- 
ruary, 1882.{A communication from A. C. Felton, 
Massachuse' 8d. 


tts, U.S) 

The object is to prevent the formation of clinkers on 
the furnace walls and to produce more perfect com- 
bustion of fuel. The fire-chamber A and fuel-supply- 
ing opening B and the as mr ge may be of any suitablo 
form, The main horizon poy by is supported on 

Pee I, resting on piers at f e ends of the ash- 
pit. side walls of the fire-chamber are inclined 
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inwards and from the grating, so as to reduce 
the pressure of fuel on the side w: and prevent 
adhesion of clinker thereto. The —_ of fuel 
space are formed by the curved bars J supported at 
— a bar extending across the furnace, and the end 
the passage of air through the side and end bars. 
581. Treatinc Fisrovs Pants FOR PAPER 
Makino, C. D. a, Sweden.—Tth February, 


1882. 

This relates, First, to the production from flax 
stalks and other fibrous vegetable substances of ulti- 
mate fibres of tically pure lose by one opera- 
tion of boiling ‘under pressure in solutions containing 
sulphurous acid and magnesia or soda; Secondly, the 
production from alfa esparto, and similar v — table 
substances of — pulp consisting of practically pure 

by on: of boiling under pressure in 
solutions pare be se sulphurous acid and magnesia or 
soda ; Thirdly, the p tion fro’ table fibrous 
substances of fibres or filaments by boiling under pres- 
sure with sulphite of magnesia or soda; and Fourthly, 
production from fibrous vegetable substances of 
fibres by boiling under —— with sulphurous acid 
and magnesia or soda in sufficient quantity to form 
the sulphite of the base. 
582. Sewine Macuines, J. Hill, New 
—Tth February, 1882.—(Not proceeded wit th.) 2d. 

This relates to means for stitching the om of 
cloth with a uniform length of stitch and making the 
seam straight, and also in making m-holes of a 
— size, and to holding buttons while being 

The material is secured between clamping 
ptt formed with notches on the edges, opposite 
each of which the needle and thread of the —— 
machine is inserted. Holes are made in 

to the size and shape of the bales 


on. Tricycies, B. Roberts, Wolverhampton.—ith Feb- 
ruary, 1882. 6d. 

This relates, First, to constructing tricycles, so as to 
enable them to fold up or collapse ; Secondly, to a 
— method of mounting and actuating the steering 

eel ; and Thirdly, to the construction of the brake. 
585. Meters ror Gas, &c., W. Airy, Westminster.— 
7th February, 1882. (Not proceeded with.) 4d. 

means of a of greater specific gravity, 
ot measuring drum of an outer 
cylinder connected by three spiral threads with an 
inner cylinder or core, forming altogether an archime- 
dean screw, the core of which is hollow and open at 
its ends. The revolutions of the drum are registered 
by a counter connected by a vertical shaft and a 
—*= wheel with a worm keyed to the axle of the 


586. Lasts ror SHoxs, L. Sharman, Northampton. 
February, 1882. 

In order to enable the “ae of shoes to be made 
small at the ankle, and yet allow the last to be with- 
drawn, the latter is formed with an inclined trans- 
verse division starting from the back of the heel at 
top and carried in a diagonal direction to the f 
part of the instep on the underside of the foot. 


58'7. Suspenpep LEvER WEIGHING Macuines, 7. 
This rela‘ weighing machines on the steel, 
principle loose and it consists of a 
steelyard preferably of round tubing, in combination 
with which is a transfer lever connected by a shackle 
thereto, and provided with knife ed, conten work- 
inl loose self-adjusting swivelling 
in hollow cups in the bottom of a rectangular 
letely enclosing the whole of the ies to pat 
nite ft open at one side to adjust the — — 
The fulcrum of the lever is underneath cg g 
and at a point midway between the jean o 
latter and its free end. 


588. Treatine Grain, W. B. Dell and J. F. 
and R. receded with 


projections or 

cutting edges. 

589. RerricERaToRS, CONDENSERS, CALORIFERS, AND 

ted metal in pairs, wi 

as inlet or or to close 

act as stay and distance pieces. 


590. Reeps anp REED Piares For Musica InstRv- 
ments, W. R. Lake, London.—T7th February, 1882. 
A communication from M. Bray, Boston, U.8.)— 
Not proceeded with.) 2d. 
It consists in making a reed and its plate, made in 
one piece, from ~~ of metal by subjecting the same 
to pressure, to sink the recess to form the throat, and to 
condense and harden the metal covering the throat, 
and from which the tongue is to be formed, and then 


milling or otherwise cutting away portions of the 


metal upen the side opposite the recess, 

from the plate along its two one 

end. 

601. Fastener FOR THE or &c., 
W. R. Lake, London.—7th February, 1882.—(A com- 

munication and M. B. Stafford, 

proceeded with.) 2d. 


the bottle, and lugs formed on it engage with the 
slots in the cap. 


502. Treating WHEAT PREPARATORY TO GRINDING, 
J. A. A. Buchholz, Vauzhall.—ith February, 1882. 


6d. 

The object is to loosen the natural cohesion which 
exists between the cuticle of the grain and its flour- 
forming body, the gluten and starch cells, while 
toughening e cuticle or bran ; and it consists in suit- 
able means whereby the damping process may 
regulated so as to avoid any injury being done = the 
grain, the artificial moisture to effect this bein; oo 
duced during the process of scouring or screening the 
wheat. The wheat cleaning machine 
No. 1463, a.D 1880, is preferably 

each compartment are fitted of. Per- 
— pipes to jets of steam ] water 


TREATING COAL FOR TRANSPORT AND STORAGE, 
T. Rowan, London.—7th February, 1882. 4d. 
The object is to prevent the spontaneous ignition of 
, and consists in subjecting the coal in shallow 
trucks with open bottoms to the action of a heated 
to about 150 deg. Fah. prior to transport or storage. 

504. Wasuina, Wrincinc, aND MaNGLING MACHINES, 
H. L. Wilson and J. Clegg, near Accrington.—i7th 
February, 1882. 8d. 

This relates to improved end frames for such 
machines, and to an improved So and yer 
table and combined guide board be used w! 
mangling and when wringing. 

595. Wetpep Boiters, Z. and Binns, 
Halifax.—7Tth February, 1882. 

This relates to a vertical jockeotted tubular boiler 
wherein great heating surface and a thorough circula- 
tion of the water are secured. In boilers for hea’ 
water the outer jacket or water space is preferably in 
the form of a taper or conical cylinder, the upper and 
lower water ways extending internally and forming 
annular water ways which are connected at intervals 
by a number of water way tubes extending round the 
greater portion of the annular water Mg and the 
space enclosed by them forms the fire-box, the heat 
from which acts both on them and on the outer water 
way or jacket. 

596. Deiverixc anp REcEIVING SHeets or PaPER 
FRoM Macatnes, W. C. Pellatt, London.— 
7th February, 1882.—(Not proceeded with.) 2d. 

The sheets are delivered from the machine by the 
bottom canvas and top cords, which, as the latter 
overlap the former, curve the sheet down upon the 
receiving board and cause it to slide down at the 

recise rate at which the machine is working. The 
ey is suspended by weights and cords, so as to be 
lowered as the sheets accumulate, and thus keep the 
level constant. 

50'7. Fastenincs ror Lips or Mitk Cans, @. C. 
Bomford, Worcestershire.—7th February, 1882.— 
(Not proceeded with. ) 2d. 

in the lication of a pil 
to the fastening, the tonaue of which, band the 
removed, cuts a nick or slot in the paper, thereby 
showing ‘that the can has been opened. 

598. Breap Maxine, A. M. Clark, London.—7th Feb- 
ruary, 1882 communication Dr. T. H. 


kneading the dough, 
into the flour a solution of elements capable at pro 
ducing alcohol and carbonic acid in propo! 
identical with those of the ordinary _ process, and at 
the same time i d an agent which 
prevents the decomposition of the flour. 

599. Raitway SicnaLs, A. Gough, Buckingham.—7th 

February, 1882. 4d. 

This relates to working the signals automatically aw 
passing trains, and consists in — a 
mounted under the guard’s or oth 
the signal which is 
passed is 


depress an arm conn 
released and falls. 


600. ary, 1882 &e., J. G. Smith, Eccles.—8th Febru- 


Go Go propel the 
vehicle. 
601. Rissep Fasrics, C. H. and C. H. 
Rothwell, Bury.—8th February, 1882. 6d. 
This relates to 0 the pr fabric known as “cord,” 
= it consists instead of raising one or other of the 


threads known as face ends between each 
fat or fone as the case may be, in raising one, 
more one, an one this 


ruary, 
Vienna )—(Not proceeded wi 
The if to make such joints hermetic, 
f, and non-combustible, vy od consists in in 
} er between the be joined a liquid 
of powdered By or jum with 
drying it by contact with air, care’ spreading over 
it a strip of gummed paper or lead sheet, leaving it to 
dry for prod.» hours, and then applying a layer of 
picture varnish. 
60S. PROPELLERS FoR VESSELS, G. C. Parini, Lom- 
—8th February, 1882.—(Not proceeded with.) 


This relates to the use of two aap torre 
pellers, which are moved in opposite directions, ae 
which as they push against the water, are caused to 
= d or open out, and when they are drawn pack 

pse or shut up. 
604. DecortTicaTING TEXTILE A. Berthet, 
Paris.—8th February, 1882. 2d. 

This consists, First, in breaking or crushing *he 
stalk or leaves of such plants by —_ them a 
fluted rollers, so as to crush d disintegrate 
ligneous and pulpy parts; and Secondly, in then 
bringing the stalks or leaves in contact with a drum 


and which turns very truly against a — wooden 

board, between w! and 

leaves are caused to pass, and thereby depuived of all 

foreign matter. 

605. REFRIGERATING Macuines, G. Barker, Birming- 
ham.—8th communication from 


pump is arranged to work without suction valves, and 
elding cylinder covers fo. valve for 
Th 


the e has rotary 
t enters and 

h one port at each end and at the bottom of 
pon Of each pair of excentrics, one is fast on 
crank shaft and the other loose, but secured to the 
fast one so as to admit nice adjustment. The con- 
densers or air coolers are cylinders containing groups 
of U bent tubes, with a dividing partition between 
their legs, so as to cause the medium to flow 


and down in the opposite direction to the current 
of air or vapour in the tubes, 


A cap with slots formed in | laced over 
the ook and a revolving ring is placed on the neck of ' 
iquid paste. his paste 18 Colposed Of one par 
platinised charcoal, one part litharge or very fine 
4 
yy 
LLM e 
‘oupon, Paris.) 4d. 
This relates to a process of making bread without : 
557. Dvzine YARNS IN THE CoP OR ON Boxsins, F. 
A. Gatty, Accrington.—4th February, 1882. 4d. cord is formed between each large cord or rib. 
602. Jomnts on Packincs FoR Provision Re- 
CEPTACLES, &c., H. J. Haddan, London.—8th Feb- 
telegraph with type wheels, and has for its object : 
the increasing of the speed of transmission ; f 
to enable —- by continuous movement and 
j correction for each letter printed to be obtained 
without lessening the duration of the line current ; to 
make the duration of the current sufficient for com- , 
[579] 
(573) a 
vin es or knives arran: roun riphe: 
Cc = so as to remove the germ and the dust that 
odges in the crease, and it consists in the use of two : 
rollers, one having a series of a recesses 
Le e enough to receive the in, while the other has 
\ 
G 
Sowerby Bridge.—6th February, 1882. 6d. (+ 
The apparatus is intended to supersede the ordinar: 
stive room, and it consists of an apparatus recent f ; 
which the currents of air in passing are caused to 
bend sharply round, allowing the larger particles to 
separate by their impetus at this point, and also 
peer | the dusty air to pass upwards through cor- 
rugated air filters armed with shaking mechanism, 
\ 
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606. Fiurp Meter, C. D. Abel, London,—8th Febru- 
ary, 1882.--(4 communication from A. Kaiser, Ber- 


lin.) 64. 
A cylindrical case contains in its lower a cham- 
ber with a tangential passage having at one end the 


inlet opening, and at the other the outlet for the fluid. 
In this chamber is arranged a horizontal vane wh 

projecting somewhat into the passage, so that the fluid 
stri against it causes it to revolve, its motion being 
a tted to a counter in the upper part of the 


607. IMPROVEMENTS IN TELEPHONE TRANSMITTERS, R. 
and M. Theiler, Islington, London.—Sth Febru- 
ary, 1882.—({ Not proceeded with.) 2d. 

invention relates to improvements in micro- 
phones, whereby no diaphragm is used at all, but the 
vibrations are caused to impinge upon any substance 
capable of transmitting such vibrations in a longi- 
tudinal direction, as, for instance, cane. A series of 
microphone contacts are fixed on the opposite end or 
cross cut of the cane, and connected with a battery as 
usual. 

J. Beeston, Lymington.—8th February, 

This relates to the application of a spring motor to 
tricycles so as to render them wholly or partially self- 
propelling. 

610. Warcumakers’ Toois, D. L. Petitpierre, Switzer- 
February, 1882.—(Not with.) 


me relates to a watchmaker’'s lathe, and it consists 

of a horizontal shaft driven by a pulley. A face plate 

grippers is fixed on a stud fitted to the end 
of the horizontal shaft. The pin has a groove to receive 
an adjustable screw, by meaus of which the face plate 
is fixed in position. All the face plates have a pin to 
fit the central shaft, and a conical end and a groeve to 
receive the screw. 

611. Capsuues ror Borriss, E. Belmer, Islington.—Sth 
February, 1882. 8d. 

The object is to produce ornamental and trade-mark 
capsules, and consists partly in the application of 
various different coloured lines or devices extending 
longitudinally along the plain sides of such capsules 
either in a vertical, oblique, or slightly spiral direction, 
the top or sides being afterwards embossed in the 

manner. For this purpose a dividing plate is 
mounted on the spindle carrying the capsule mandrel, 
and a thin fiexible shield or stencil plate is hinged to 
an adjustable table beneath. The spindle and its 
mandrel and capsule is rotated step by step, and the 
design in the stencil plate is marked on the capsule 

with different colours at each step by passing a 

colouring roller over the design. The invention also 

relates to apparatus for colouring the raised portions 
of the devices em on the capsule. 

612. Treatment or Dancway BEANS TO MAKE A 
Beveract, R. R. Carew, Watford.—8th February, 
1882.A communwation from EB. B. Sl 
McLeod, and C. H. White, British Burmah.) 2d. 

Dangway_ beans or seed, otherwise known as the 
cassia tora, are roasted and ground and used to pre- 
pare an infusion to be used as a substitute for coffee 
or like drinks. 

—8th February, 1882.—{Not 

This relates to bells or gongs to be sounded by 
passing trains so as to warn the drivers when the 
ordinary signals are not visible, and it consists in 
causing a er actuated from the signal-box to pro- 
ject above the rails, so that the wheels of a passing 
train will depress the same and cause the bell or gong 
to sound. 

615. Wrspow SasH anp Door 2 J. Miles, 
Southampton.—8th February, 1882. 

This consists in making window . and door 
frames in separate parts of wrought or cast metal, so 
that they may be readily put together, united, fixed, 
and built up in their places as the building progresses. 
618. Bicycizs, &c., G. W. Ash, Southsea.—Sth Feb- 

ruary, 1882.—(Not proceeded with.) 2d. 

This relates to means for adjusting the seat or saddle 
and thereby at the same time apply pressure to 
actuate the brake in order to reduce the speed or stop 
the machine and prevent the pressure coming off 
when once applied, until it is desired. 


Exptosives, W. F. Reid, and D. 


Johnson, Chester.—Sth February, 1882. 

This relates to means for hardening the grains of 
explosive powders containing nitro-cellulose or other 
solid organic nitro compounds, so as to produce a 
— of hard and uniform grain, the use of which 

from irregularities due to the variations of 

ure in loading cartridges and guns. The granu- 

fated ed powder is moistened with ethylic or methylic 

= or alcohols, so as to saturate it, after which it 

is dried, the volatile portions being recovered and 

used again. 

620. ALLoys or Mancanesz, G. Scott, Lon- 
don.—Sth February, 1882. 6d. 

The triple alloys consist of manganese, the 
titaniferous steel sand of Tarandki and other places 
in New Zealand, and carbon known under the names 
of speigelei and ferro 


621. Lurrovep Sysrem or Errectinc anp MaINTarN- 
ING THE ConTINUITY OF DIVIDED AND SUBDIVIDED 
E.ectric CURRENTS FOR LIGHTING PuRPOSEs, &c., 
J. B. Rogers, London.—8th February, 1882. 6d. 

A series of negative and positive wires radiate from 
one central power generating station, and their termi- 
nals are connected with other stations, which are also 
in connection with the several stations of that series, 
and so on to other series of stations. 


622. THE oy LEATHER SOLEs, 
EB. A. Bridges, Berlin.—18th February, 1882.—(A 
communication from Heller and Atzler, Saxony.) 4d. 

This consists in applying two coats of a mixture 
consisting of fifty parts linseed oil, ten parts silicate 
of potassa or silicate of soda, and forty parts finely 
powdered emery to the soles. 

6238. Cooxine Stoves, H. Leggott, Bradford ; and E. 
Marsh, Leeds.—9th February, 1882.—{Not proceeded 


with. 

Near the bottom of the Page is an opening into a 
flue communicating with 

which the heated gases 


624. Draw-Bar Apparatus, & J. 
Humble and J. Walker, Derby.—9th February, 1882. 
8d. 


The pin which secures the shackle to the draw-bar 
hook is lengthened and passes through the heads of 
two side safety pins, which are passed transversely 
through the buffer plank and fitted with a metallic or 
other spring. If the draw-bar breaks the vehicle will 
still be drawn by the safety pins without undue 
strain. Several modifications are described. 


625. Fre-crates, J. -—9th February, 
1882.—(Not proceeded with 
The air to support combustion enters at the front of 
the grate and passes on the floor under the grate into 
a cold air chamber at the back of the fire, whence it 
passes through a perforated fire-brick back to the top 
of the incandescent fuel in the grate. 


62G. Iuprovements 1n Evecrric Lamps, A. A. Com- 
mon, Ealing, Middlesex.—9th February, 1882. 6d. 
The improvements consist in the use of an upper 
carbon holder of steel tubing, which is lifted, to 
establish the by the action of the core of a solenoid 
combined with a plate lever working on a variable 
fulcrum Bae with a clutch and toe piece. To 
vent the toosudden drop of the upper carbon when 
Its holder is released by the toe piece, the inventor uses 
a governor either in the form of a cataract, by filling 
the upper portion of the tube with mercury ‘and using 
a rod and piston, or by means of a train of gear wheels 
and pinions, the differential motion of which sets a 
fan in rapid motion. 


628. Twix-screw Surps, 7. R. Oswald, Southampton. 
—9th February, 1882. 

This relates to improvements to twin-screw ships 
and more particularly to the kind described in patent 
No. 4647, a.p. 1881, and it consists in forming in the 
vessel apertures or frames to receive the screws, and 
so situated that the screws may revolve in the same 
vertical Pay or in en one of which is more 
Sorwasd than the other in relation to the ship. 


629. on Rartways, J. W. Webster, 
Jjittleborough, J. Hill, Rochdale, and F. T. and T. 
Greenwood, Smithy Bridge, Lancashire. — 9th Feb- 
ruary, 1882. 6d. 

This relates to apparatus for signalling on railways, 
and which is also applicable for telephonic or electrical 
purposes. When applied for railway signalling the 
apparatus can be connected to the engine, carriages, or 
guard's van. An inclined rod is laid down parallel 
with the rail for a certain distance, and a roller 
mounted on the engine or carriage is raised in passing 
over it, and actuatesa signal on the engine or on, 
while the rod is depressed and actuates a s in the 
signal box. The roller in rising might also be made to 
shut off steam and apply the brakes, and also to start 
the engine. 


630. Lamps ror PETROLEUM AND MINERAL Spins, S. 
Pitt, Sutton.—9th February, ~— —(A communica- 
tion "from H. Peigniet, Paris.) 64. 

This relates to the storing in the lamp of the spirit 
with which the lamp is fed, and it consists in forming 
the reservoir at the bottom of the lamp, and from 
which it is raised by a pump into a chamber situated 
in the neck of the lamp, and isolated from the burner 
in the usual way, the wick dipping into such chamber 
so as to lead the spirit to the burner by its capillary 
action. 

631. Corsets, &c., 4. Wardrop, Hanover-square.—9th 
February, 1882. 4d. 

This consists in an addition to an ordinary stay or 
corset in the form of a stomach pad, the object as 
to reduce the fulness of figure without undue pressure 
in any particular part, a strap secured with a buckle 
being brought to bear on the pad. 

634. VENEERING or Facine T. Brindle, 
Southport.—9th February, 1 

The object is to give old Laie 7 walls the 
appearance of ashlar or other one of masonry by 
covering them with stone or ornamental slabs, and it 
consists in Neos jhe out bricks at intervals, and insert- 
ing P pieces formed with grooves into which the slabs 


637. Covptines, W. R. Lake, London.—9th Feb- 
ruary, 1882.—(A communication from F. 0. Des- 
champs, B. L. Clark, and B. H. Burr, United States.) 

of 

sockets formed at each end when the two sections are 

joined together each receive a bg keyed to the 
ghafts to be coupled, and screw: pass 

the coupling and secure the at ly in position. 


638. REFRIGERATING APPARATUS TO BE USED ON RalL- 
J. Coleman, Glasgow.—l0th February, 


This relates to improvements on patents No. 1034, 
A.D. 1877; No. 3862, a.p. 1878; and No. 4191, ap. 
1879; and consists principally in so arranging the 
parts as to make the apparatus conveniently locomo- 
tive, being carried on a framing with wheels and 
adapted to form part of a railway train. 

639. Promotine Economy 1x ConsuMPTION oF FUEL 
IN FURNACES, AND LESSENING Emission OF SMOKE, 
J. W. Wood and J. Greenwood, Oldham.—10th Feb- 
ruary, 1882.—(Not proceeded with.) 2d. 

This relates principally to furnaces of gl ge 
rators, and consists supplying a portion of 
heated gases after they have passed through the flues 
in the boiler seating to the furnace, either low the 
grate or at the bridge. A fan or blower is employed to 
supply these gases to the furnace. 

640. Sramprnc MACHINES, G. A. Haller, Hamburg. 
—l0th February, 1882. 

The letters or other seni to be stamped are 
heaped near a platform, above which an endless chain 
Faas ery with flexible fingers runs over rollers driven 

y hand or power. The fingers catch the upper letter, 
guiding it over a roller rotating in the opposite direc- 
tion to the roller, to which an intermittent rota- 
tion is communicated. A fork connected with a 
lever is raised and lowered from and to the roller, and 
retains the letter while the stamp imprints the mark. 
The die of the stamp is bucked with an elastic cushion. 


641. Copyine Presses, S. Mart, Sutton-at-Hone, Kent, 
and C. W. Bradley, London.—10th February, 1882. 
—(Not proceeded with.) 2d. 

The inside of the case contains a movable plate be- 
neath which is a bag connected by a tube to a water 
supply, and which when expanded by the pressure of 
water raises the plate and exerts the necessary pres- 
sure on the copying book placed in the case. 


643. Appliances APPLICABLE TO Gas BURNERS FOR 
Tourninc-orr Gas, &c., Honourable J. W. Plunkett, 
Kent.— 10th February, iss2. 6d. 

This consists in mounting a metallic bar above the 
gas flame, one end of such bar being supported by a 
pivotted Jever, the other end of which su a the 
gas supply cock in its open position. Should the flame 
be extinguished the metallic bar contracts, _——— 
the lower end of the pivotted lever releases thi e gas 
supply cock, which is then closed by a weight or 
spring. 

646. ComposiTiION FOR THE PRoTEcTION oF Woop, 
METAL, OR OTHER MATERIALS FROM Fire, &c., H. 
H. -—l0th February, 1882.—(A com- 
munication from J. Wildi, Switzerland, and J. 
Schambeck, Munich.)—{ Not with.) 2d. 

This consists in coating the material to be protected 


the clay of which they are formed with annular corru- 
gations or ridges on its inner surface. 
655. Macuinery ror Excavatina, &c., 
ton, London. —10th 1882. 10d. 

ists in ting direct-acting cylinders 
ia for the toothed d gearing and chains usually 
4 loyed to effect the various motions required in 
excavating machines, the pistons being driven by 
fluid pressure. These pistons are by lever oe geal 
tions, and by an upright swin, pt 
actuate the scoop or o' — — 
latter may receive a forward 
and in a more 


motion. 


656. Suprty anp Cut-orr APPARATUS FOR STEAM 
A. Brossard, Swansea.—l0th February, 


pone De me adaptable to all kinds of stationary s' 

engines with facility and at a small cost. The draw- 
ing shows the application to a rotary engine, and it 
consists of a valve-box D, in the ) upper part of which 
are two chambers, one in with one end of 
cylinder B by means of a pipe, and the other with the 
other end of this cylin Similar chambers are 
formed in the bottom part of the valve-box, both con- 


nected with passages leading to the cylinder. At one 
end the valve-box is connected to the steam su) pply 
pipe. In the valve-box is fitted a hollow —, 
rmed with a slot to allow steam to pass to 
chambers in the valve-box, and with pat LE 
in its outer periphery to allow exhaust steam 
to pass from such chamber to the exhaust pipes. The 
a. G Le actuated by handle X through suitable 
start, stop, or reverse the e es. Inside 
cylinder 6 Gis Ay. second hollow cylinder H driven from 
shaft, and containing a third hollow 
serving to distribute the steam, an 
controlled by a governor of special construction. 
'703. ConDENSER AND AIR Pumps oF Steam ENGINES, 
A. Craven, Bradford, and G. J. Warburton, Heck- 
mondwike, Yorkshire.—18th February, 1882. 6d. 
This relates to aie to the class of condensers and 
air pumps known as Wigzell and Pollit’s — (No. 
2878, a.p. 1877), an apparatus to improve the vacuum, 
by which means the is more eff ly 
cleared of water and air, thereby producing a more 
effective condensation, besides dispensing with a great 
head of water in the condenser when starting the 
oe and it consists in fitting near the bottom of 


A 


H c 8 


A 


condenser B, and as preference in the centre line of 
the air pump C, a pipe or pipes A having near the end 
of the pump barrel a valve-box D containing a valve. 
These pipes extend from the valve-box and are bent 
at the end, and connected to the end of ‘the air a 
barrel, nearly touching the delivery valve-box 
When the air pump piston is near the delivery valve 
or at the commencement of the stroke it — to 
the other end, and forms a vacuum in 

between the piston and the delivery watven, which 
causes water and air in the condenser to rush through 
pipes A into the air pump barrel. On the return 
stroke the valves D are closed, and the water is forced 
through the delivery valves H and into waste water 
pipes. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


262,632. Favcer, Whittaker, Chicago, Ill.— 
Filed October 24th, 1881. 

Brief.—The valves cae the cold and hot water 

supply are opened or closed to the extent desired, both 


witha consisting of 20 parts finely ground 
es 20 parts finely ground porcelain, 20 sy of any 

ind’ of powdered stone, 10 parts burnt lime, and 30 
ah silicate of soda of from 36 to 42 per cent. as gene- 


poh Pasvasriva THE or Verticat 
Pirss, C. Slagg, February, 1882.—(Not 


proc with, 

This consists in directing the soil towards the centre 
of the vertical pipes by means of tapered pipes inserted 
therein immediatel — the inlet of the soil, which 
in falling down is Pp ted from t the 
sides of the vertical ark ng 


651. Parer Knives, Erasers, BotTon-Hooxs, &c. 
©. H. Wood, Shefield.—10th February, 1882.—(Not 
proceeded with. ) 2d. 
This consists in making the handles of such knives 
of metal cast round the tang of the blade. 
652. Lirrixc Apparatus For Stones, Bricks, &., 
1 Not proceeded with. 
This consists in the use of a at certain 
height of ered a frame is placed 
over which a rope passes and carries a basket at 4 
end. The labourer fills the bottom basket, carries a 
a up the ladder with him, and then, having dis- 
—— his load, enters the top basket, when his 
ae t will raise the bottom basket with its load. 
653. Comrounps FOR J. Young, 
Kelly, N.B.—10th February 
A solution of chloride of ies is fret a by 
means of an alkaline sulphate, and then after ha 
effected the precipitation of the greater 
the lime as sulphate of lime, the lime or 


[262.632] 


at the same time or each separately, by means of a 
peculiar] a By the index on the out- 
side of the ve-case oy using the water can 
te its temperature. The valve-seats A Al are 


ab 


magnesia existing in solution is precipitated by means 
of alkaline carbonate. 
654. Luyine Vent Fives on Curmneys, F. Fraser, 
Aberdeen.—10th February, 1882. 6d. 
The object is to prevent the adhesion of soot to the 
inside of chimneys or flues, and consists in forming 


262, 654. Crank Pin Automatic O1Ler, Hugh Duffry 
and Jesse Vandenburgh, Cortland, N.¥.—Filed 
April 17th, 1882. 

Claim.—{1) The stationary vessel E, chamber L and 

open connections therewith, and the hollow spindle J, 

combined with a bulb operating loosely upon sai 


dle and having open connection with a tu! be C, 
which moves with the o by moa and which is er 


hollow bulb B, having o connection with said tube 
and with the spindle J, upon which it revolves, the 
stationary vessel E, chamber L, jam-nut I, and 
reciprocating piston Kk, all combined and arranged to 
serve as and for the purposes set fo! 
262,758. Traction Wueet, Abraham 0. Frick 
Waynesborough, Pa.—Filed January 25th, 1881. 
Claim.—A traction wheel for a traction engine, con- 
sisting of the combination of a driving gear wheel 
and parallel ground wheel, each having a separate 


axle or interposed 
between the tic link or 
links connecting sides or the driving gear 
und wheel, substantially as described, whereby 
tic or spring ined between 
the gear and ground wheel, permitting both vertical 
and rotary play. 

262,815. Reversina Gear ror Exornes, Thomas 
Moore, O' Fallon, Il., assignor to himself and James 
Moore and Kobert Rutherford, same place.— Filed 
January 17th, 1882. 

Claim.—(1) The spiral shaft e, carried by arms d, and 
the excentric ring C on the spiral shaft, in combina 


(262815) 


tion with the mein shaft, substantially as shown and 
described, for operation’ as set forth, (2) The aper- 
tured disc fle lever g, spiral shaft ¢, excentric C, and 
shaft B, subs tantially as described, wes edhe 
operation as set forth 
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recessed crank-pin B, . C, moving therewith the 
262654] 

| [ai 

face of the material acted upon, a swinging motion 

; round the post, and in some cases a partially rotating c = 
|| 

The objects are, First, to distribute steam to << || 
cylinders with less friction, and to economise the at K 
steam and obtain great regularity of working; Ney 1 
Secondly, to regulate the speed as desired ; Thirdly, é 
to simplify the control by employing a single handle ‘ 
L 
| 
| 
| | : 
Ci \ Y 
\ 
= 
| 
all 
LJ 
Yy = 
and the smoke from the fuel having to pass through (aj A 
the fire to the opening is thereby consumed. 
———>~ 
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Awe 
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THE NATIONAL BAVARIAN EXHIBITION 
AT NUREMBERG, 
No. I. 

BavariA, with a population of 5} millions, has long been 
distinguished among continental nations for its industrial 
and artistic development. Without going back to the 
medisval glories of Nurnberg and Augsburg, it will be 
sufficient to remember that the first industrial exhibitions 
in Germany were held at these towns in 1818, which were 
followed by others in 1821, 1822, and 1823, in Munich. 
Afterwards they were held at regular intervals of three 

ears under Government management, a particular subject 
being selected for each. The first considerable exhibition 
at Munich, in 1834, had 772 exhibits,and that of Nuremberg, 
in 1840, 1002, this being the last that received State aid 
The general exhibition of German art and industry at 
Munich in 1854 called forth a larger number of contri- 
butors, and the building in which that was held has served 
for smaller purposes on several subsequent occasions, the 
last being that of German art in 1876. On all these occa- 
sions the Bavarian manufacturers fully maintained the 
reputation of their country, but it was found that, in inter- 
national competitions especially, a certain amount of pre- 
paration is —— that can best be attained by more 
complete 1 exhibitions; and with this view the 
Bavarian Exhibition now open at Nuremberg has been 
organised under the auspices of the Bavaria trade museum. 
The Exhibition is divided into seventeen groups, of which 
Groups I. to XI. include trade and industrial products, 
while XII. and XIII. are devoted to fine arts and educa- 
tion, XIV. to transportation—railways, telegraphs, and 
carriages, XV. to machinery, XVI. to agricultural imple- 
ments, and X VII. to horticulture, contributed to by rather 
more than 1800 exhibitors. It is arranged in several 
buildings in the park called the Maxfeld, about half-a-mile 
from the city on the Baireuth road, of which buildings the 
largest, measuring about 450ft. by 360ft., contains the first 
eleven classes of products. The machinery department 
covers 400ft. by 150ft., without counting a long shed for car- 
iage and railway plant ; and two smaller buildings are 
allotted, one to the fine arts, and the other to technical 
instruction and locomotion. In addition to these, how- 
ever, there are numerous separate buildings erected by 
individual exhibitors, besides trophies of large objects, 
which, taken together with the numerous refreshment 
establishments, recall the garden of the Champ de Mars 
and Trocadero in 1878. In some respects, however, the 
comparison is to the advantage of the present Exhibition. 
The garden is an old one and well wooded, and much 
greater sobriety is evinced in the construction and decora- 
tion of the buildings, while the stalls for the sale of rubbish 
from all parts of the world, but more especially from 
Algiers and Morocco, which were so conspicuous in Paris, 
are happily wanting. 

For a manufacturing country Bavaria is but poorly 
endowed with the prime requisites of coal and metallic 
minerals, The former is confined to the small portion of 
the Saarbriicken basin in the Palatinate, the most important 
working being the Government mines of Ingbert and 
Mettelbaxbach ; the former has forty-two yards thick of 


workable cgal in thirty-eight seams, and the latter ten | i 


yards and fourteen seams. <A smaller basin at Stockham 
also belongs to the coal measures. In Upper Bavaria 
mines of considerable importance are worked in coals of 
tertiary—lower miocene—age, the seams in some cases 
being upwards of ten yards thick. It is a pitchy black 
lignite, approximating to coal in character; besides these, 
woody and earthy brown coals are worked on the newer 
strata, but to no great extent. The total coal production 
of the country in 1880 was 544,913 tons from thirty-four 
mines, 

Iron ores are found in many different localities, but the 
total production is small, amounting only to 73,750 tons in 
1880. The most important of the mines are in the neigh- 
bourhood of Arnberg and Sulzbach ; the ore is a brown 
hematite, associated in depth with some granular spathic 
ore. The former contains about 50 and the latter 39 per 
cent. of iron, with from 1 to 2 per cent. of phosphorus. 
The deposit is of an inclined bed-like character, and where 
driven through is from seventy-five to eighty-five yards 
across. Oolitic red ore is found in an almost continuous 
chain of beds at the foot of the Franconian Jura in the 
lias, which are said to be inexhaustible, but the quality is 
inferior, containing much sand, and does not yield more 
than 35 per cent. Small quantities of calcareous oolitic ore 
are obtained from the nummulitic strata along the base of 
the Alps, most of which is exported to Wurtemberg. The 
continual increase in the price of charcoal has nearly 
put an end to the existence of the native blast fur- 
naces, The number of these smelting with charcoal in 
1857 was seventy-seven, of which only tive were still blow- 
ing in 1880, and only two coke furnaces had been added 
at the latter date. The principal ironworks exhibiting is 
the Maximilians Hiitte, which carries on smelting far. 
naces and rolling mills both in Bavaria and Thuringen. 
The principal establishments are at Rosenberg in the 
upper Pfalz, where there are three blast furnaces smelting 
with coke; a similar number of furnaces at Unter- 
wellentin in Thuringen, to which is attached a Bessemer 
works with two converters and a three high rolling mill; 
and the Max Hiitte proper, near Ratisbon, which is 
confined to the manufacture of puddled iron and steel, 
having thirty-two double puddling and thirty heating 
furnaces, with ten hammers and thirteen rolling mills. The 
production of steel is confined to the Thuringen works, 
which smelt the spathic and brown ores of Kamsdorf, pro- 
ducing besides Bessemer pigs ferro-manganese, with 20 per 
cent., and spiegel with 10 to 16 per cent. of manganese, 
The same ores are used in addition to the charge in the 
Bavarian works, where puddling and foundry iron is 
smelted. The spiegel is remarkable for the large size of 
the crystalline plates in the lower qualities containing less 
manganese. The Thomas and Gilchrist process has been 
tried with the Rosenberg pig iron, and samples are exhi- 
bited of an exceedingly mild temper, which welds like 


ordinary puddle iron. The building in which the collec- 
tion is contained is built of slag bricks made from a white 
glassy slag in fragments of about iin. diameter, which at 

rst sight might be mistaken for ordinary white clay 
bricks, A section of one of the newer furnaces shows 
that the Buttgenbach type has been adopted in its fullest 
development, the furnace top being entirely supported by 
four iron columns connected at intervals by rings, within 
which the furnace stack, of a single thickness of bricks, 
stands completely free. Of the smaller ironworks, that at 
Achthal, which has been in existence since 1527, sends 
good samples of charcoal smelted pig suitable for chill 
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casting, specimens of which in the of finished rolls 
are exhibited ; but unfortunately they have suffered from 
the damp air to which they have been exposed. The 


Hammeran forge, also dating from the sixteenth century, 
is well represented by a collection of stamping sheets, 
horseshoe and nail bars, manufactured from Styrian white 
iron with charcoal. This is entirely a water-power forge, 
and was remodelled about four years since, turbines being 
substituted for the old-fashioned wheels, There are very 
few metallic mines other than those of iron. Lead ores 
have been found in a few places, and at one of these, the 
Vesuvius Mine at Freihung, belonging to the Bavarian 
Mining Company, Limited, a certain amount of work has 
been done upon a deposit of great interest. Thisis a sand- 
stone —e to the highest part of the Trias, which is 
impregnated with galena in a manner similar to the 
famous deposit of Mechernich in the Eifel. Fossil tree 
stems are found in the bed also converted into lead ore. 
In the surface portions of the deposit the galena is mostly 
converted into carbonate, which occurs not only in a white 
mass but in large crystalline masses, forming the so-called 
glazey ore into a mixture of white lead and sand, which, 
when concentrated up to a certain degree, can be sold for 
potters’ use. The rough ore, containing about 6 per cent. 
of lead, is concentrated by dressing up to 65 or 70 per 
cent. and sold to the Westphalian smelters. 

There is one particular mineral product of which 
Bavaria has a monopoly, namely, lithographic stone, which 
occurs in the beds in the white Jura limestome, in the 
quarries of Soluhofen, Monsheim, Langenaltheim, and 
Miidliheim, producing about 5382 tons, worth £37,670. 
The inferior qualities of the same stone are largely used 
for flooring and table tops, being of an agreeable colour 
and taking a very fine polish. Of scarcely less interest, and 
almost as valuable as the lithographic stones, are the fossil 
remains of reptiles and fish, which are from time to time 
discovered in them. Such, for instance, as the Archeopt- 
eryx or feathered lizard, which was purchased for the 
British Museum for £500, while similar prices have been 
paid for other reptiles for Berlin and America. A very 
fine specimen of a fish, allied to the skate, is exhibited, for 
which the sum of £225 is asked. 

Graphite is worked to the extent of 1450 tons annually 
in Lower Bavaria, and is consumed by the crucible makers 
of the neighbourhood of Passau, where the manufacture has 
been carried on since the fourteenth century. The supply 
is, however, insuflicient to meet the demand, and is therefore 
supplemented by a further quantity imported from Ceylon. 
Another peculiar Bavarian product is steatite, which is 
found in five mines at Gépfersgriina and Thiersheim in 
irregular masses in and upon granular limestone. The 
qu ity is extremely good, and it is principally employed 

or making gas burners. The proprietor of the mine has 

been at considerable trouble to show the character of the 
deposit, having built up a series of levels with full-sized 
timbering, in the ends of which the mineral actually 
strewed is represented. Where it is best developed it is a 
mixture of quartz and steatite; but, strangely enough, 
crystals of the former mineral are also found entirely 
replaced by steatite, while preserving their original form. 


THE IRON AND STEEL INSTITUTE AT 
VIENNA. 


Tue annual meeting of the Iron and Steel Institute 
takes place this year at Vienna. It is perfectly well 
understood that the reading and discussion of papers at 
such a theeting as the present is a very secondary con- 
sideration. The members go abroad with the intention of 
finding enjoyment and relaxation from business. For this 

urpose they could not have selected a better place than 
Viens Everyone has been to Paris ; comparatively few 
will undertake a journey of a thousand miles to the capital 
of Austria. In Vienna will be found much that reminds 
one of Paris ; plenty that is totally unlike ~ 4 other city 
on the Continent. A visit to Vienna will be found a new 
sensation, and that is worth having in days like the pre- 
sent. Up to avery recent period, however, it was doubtful, 
not only whether the meeting would beasuccess, but whether 
it would take place at all. The invitation to visit Vienna 
was issued by the Austrian Iron Trade as far back as 
November, 1881. It was promptly accepted ; but the hosts 
rested content with issuing an invitation, and even so late 
as last month little or nothing had been done in the way 
of appointing committees, or making arrangements for 
the reception and entertainment of the guests. As for 
the members of the Iron and Steel Institute, they were, 
to say the least, extremely lukewarm about the matter. 
The Council of the Institution and the indefatigable 
secretary, Mr. Jeans, made arrangements for a special 
train to Vienna ; but so few members sent in their names 
as intending to go to Vienna, that the scheme for a speciai 
train fell through, and everyone has had to find his way 
there as best he can. It is estimated that about three 
hundred members of the Institute and their friends are 

resent ; but the number of English representatives of the 
iron and steel trades is comparatively small, while a great 
many foreign members, from America, Austria, France, 
and Germany, are present. 

We need hardly say that there are no ironworks near 
Vienna, so excursions have been planned which will take 
the visitors into Styria. Local committees were formed in 
Buda-Pesth and Leoben, whither excursions have been 
projected, the first presided over by Ritter von Kerpely, 


and the second by Professor Ritter von Tunner. A third 
committee has been formed in Gratz to provide for the 
reception of such members of the Institute as propose to 
visit the capital of Styria. 

Among the absentees is Mr. Smith, the president, who 
has been unable to visit Vienna, we re to say, from ill- 
ness. Proceedings commenced on Tuesday in the great hall 
of the Vienna Jngenieur und Architekten Verein, Herr 
Frey, in the name of the Vienna Committee, welcomed the 
visitors to the Austrian capital, and a letter having been 
read from the president, Mr. Josiah Smith, apologising for 
his absence, the vice-president of the Institute, Mr. I. Low- 
thian Bell, took the chair. The British and other foreign 
guests were then welcomed in the name of the Govern- 
ment, by Baron Possinger, the Governor of the province of 
Lower Austria, and in the name of the City by the B 
master. The Stadtholder, who referred to the amicable 
relations between England and Austria, said that the pro- 
ceedings of this Con; would be watched with much 
interest by the Austrian Government, who would be ready 
to encourage any attempts that might be made to realise 
the ideas advocated by this Institute. The chairman, in 
thanking the Austrian Government and the re 
authorities of the capital for the hearty reception accorded 
to the members, proceeded to speak of the friendly rela- 
tions between England and Austria and between the Iron 
Institutes of the two countries. 

Mr. Richards, of Oldham, then proposed that Mr 
Samuelson should be elected president next year, and ‘the 
motion was carried without a division. It was also settled 
that next year’s meeting should be held in London. After 
several papers had been read and discussed, the members 
were conducted in a steamer to see the works proposed by 
the City Council for the imsrovement of the river. They 
were then taken to Mussdorf and ascended the Kahlen- 
burgh. Lunch was eosipren by the Town Council. 

It may be stated that, according to the final programme, 
a special train will convey the members from Vienna to 
Pesth to-day—Friday—and on their arrival they will be 
met by the local committee, preparatory to being entertained 
at dinner in the Grand Hotel Hungaria. To-morrow— 
Saturday—they will proceed by steamer on the Danube to 
visit the engineering works of Messrs.Ganz and Co., who 
employ 1050 men at Buda-Pesth, and 350 more hands at 
their branch establishment. The shipbuilding works of the 
Danube Shipbuilding Company will be next visited, and 
then they will be taken over the locomotive works of the 
Hungarian State Railways, and be entertained by the City 
of Buda-Pesth on an island in the Danube, amid magnifi- 
cent scenery. As far as regards the excursion to Styria, 
a party will leave Vienpa and 
finish at Gratz on Monday afternoon. The members during 
this period will visit the works of Neuberg, alread 
fully described in THz Encineer, Donawitz, as we 
as of the Styrian Ersberg, which from a metallurgical 
point of view may fitly be described as one of the most 
interesting sights in Europe. The Ersberg—iron mountain 
—is 4870ft. above the sea level, and is said to have been 
worked for upwards of 1000 years. The members will be 
entertained by the Styrian iron trade, and by local com- 
mittees at Leoben and Gratz. We cannot give a full 
report of the meeting until next week. We may say, 
however, that the reading and discussion of papers took 
place daily. 

On Tuesday morning the first or read, of which the 
following is an abstract, was by Professor Tunner :— 

On THE Inon InpustRY oF STYRIA AND CARINTHIA. 

Herr Tunner began by saying that guests from England, 
the members of the Iron and Steel Institute, on visiting 
the ironworks of Styria and Carinthia, may possibly be 
disappointed in their expectations. They may, perhaps, 
find less pro in the manufacture of iron than they 
had expec He thus felt himself in a manner bound to 
give a short account of the situation occupied by Styria 
and Carinthia, as a defence for those members of the pro- 
fession of the land of his birth, to whom neglect and 
insufficiency might be imputed. He then glanced at the 
history of the Styrian “a Carinthian iron trade, and pro- 
ceeded to explain how it is that Austria, and in particular 
Styria and Carinthia, are so far surpassed by England, 
Germany, and even by Belgium and France, not merely in 
the output of iron and the cost of production, but even 
peer so in quality. Many reasons can be given, but the 

ollowing are the princi ones :—(1) It is generally 
known that the last-named countries have an abundance 
of first-rate mineral fuel. Delivered to the ironworks ata 
relatively low figure, this fuel can be used in all reverbe- 
ratory furnaces with scarcely any preparation, while it can 
also be used in the blast furnace, either as it comes from 
the pit or after being coked, at very little cost. On the 
other hand, the Austrian Alpine districts of Styria and 
Carinthia are mostly confined to the use of the much more 
expensive vegetable fuel, spread over a wide area, and in 
many cases obtainable in a comparatively limited quantity 
only. Both Styria and Carinthia have tried to raise the 
production of pig iron by importing coke from Moravia 
and Hun This method of working must, however, 
be obviously restricted by the high railway freights. (2) 
The cost of producing iron in the Alpine districts is 
furthermore materially increased by the expense of car- 
riage ; for quite apart from the high railway tariffs, the 
cost of transport in those mountainous districts is neces- 
sarily very high. Another not unimportant cause which 
raises the price of production in the Alpine districts lies 
in the relatively high cost of labour, the heavy taxation, 
and the high rate of interest paid for money. Similar loss 
is induced by the numerous Roman Catholic holidays and 
Saints’ days, which are not kept, as in other Catholic coun- 
tries, for twelve hours, but, aoaang to ancient usages, 
for thirty-six hours, the ordinary Sundays included ; and, 
besides, many of the holidays fall in the middle of the 
week. (3) One important reason why the manufacture of 
iron has made relatively so little progress in our Alpine 
countries lies in the very fact that this industry has existed 
so many centuries, and has thus consequently become so 
much divided in regard to the ownership. (4) Though the 
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Alpine countries are not alone in being affected by the 
inefficiency of the laws for the protection of the iron 
industry, still he would also allude to this point. There is 
no doubt that in the same measure as a too high import 
duty which excludes all competition is an injury to trade, 
so too low a duty—if any at all is necessary—prevents any 
trade from prospering. There was no doubt that not 
merely the Alpine districts, but the whole of Austria, needs 
protection for their iron trade, and particularly against 
England and Germany. He was sure that to no Austrian 
having the interest of his country at heart is it immaterial 
whether it has an iron trade or not; the only question in 
doubt is the proper amount of protection required. During 
the last twenty years the iron trade here has not 
suffered so much by a too low rate of import duty, but 


rather from the manifold exceptions and evasions that have | Brea 


in the rate of import duty have had the worst 
influence upon trade. They have induced a want of con- 
fidence, and capitalists have, therefore, been afraid of in- 
vesting. Strong and healthy plants will sometimes thrive 
on land, but in quicksand no t at all can grow. 
In conclusion, he would say a word as to the reason why 
England surpasses the Austrian Alpine countries, even in 
part, in the good quality of its iron. Before England 
began to import a large quantity of ores from forei 
countries, its superiority in quality was confined to the 
better kinds of cast steel, and to particular kinds of soft 
iron, very uniform in itsgrain. This could only be attained 
by using the best Swedish iron, and by the great care 
observed for many years in the manufacture of cast steel. 
Add to this, also, the excellent quality of the fuel used, 
Englandé has not only gained great advantages e mag- 
nitude of its production, which allows a + otha method 
of sorting, but has also been able, by a suitable division of 
labour, to educate a superior class of workmen. Since 
England imports about 2} million tons annually of 
the best iron ores from Spain, Algiers, Italy, and Russia, 
the superiority in the quality of its iron has been increased 
still further. This is felt all the more, as the cost of the 
first-rate pig iron made from these ores in England is about 
25 per cent. lower than the price at which it can be pro- 
duced in our Alpine countries. England produces about 
twenty times as much iron as Austria ; therefore it may 
be assumed that twenty times as much brain-work is em- 
ployed in the English iron trade asin Austria. Financially 
and commercially, England has certainly more than 
twenty times the amount of power to rely upon. 


Among the papers read on Wednesday was one by M. 
A. Pourcel, Terre-Noire, 


been made in the protective laws. The repeated chan 


Notes oN THE MANUFACTURE OF STEEL 
The studies still continued at Terre-Noire are now being 
directed to two points in the process :—(1) The :manufac- 
ture of large castings ; (2) the methods of annealing and 
tempering to be applied to the metal, in order to 
give it all the mechanical properties corresponding to 
its chemical composition. The end in view is the 
substitution of steel for cast iron in all pieces 
of mechanical construction. But the final solution of 
this problem is still a long way off. The production of 
castings of any form and of any dimensions in steel of a 
well-determined chemical composition, combining the 
resistance and rigidity of steel “..:a the smooth surface 
and homogeneity of iron castings, is a very complicated 
problem, and one which presents material difficulties of 
more than one kind. The last progressive step made at 
Terre-Noire is worthy of notice. An engineering firm in 
Paris required some cylinders of cast steel, having a diameter 
of 2°04 metres, and a height of rather more than 2 metres, 
with a uniform thickness of metal of 50mm. These 
cylinders were to support an internal hydraulic pressure 
of 45 atmospheres, without showing any sign of percola- 
tion. The annealed metal was to have a minimum 
resistance of 50 kilos. per square millimetre, and a 
minimum extension of 8 per cent. Of these cylinders 
six have already been cast. The external surfaces 
of the castings are quite as smooth as if made of cast 
iron, and yet the metal is comparatively soft. It contains 
on the average—Carbon, 0°65 per cent.; manganese, 1°00 
per cent. to 1°20 per cent.; and silicon, 0°25 per cent. to 
030 per cent. It is, in fact, the quality demanded for 
rails by one of the French companies, The flanges of the 
cylinders, after turning, took a very fine polish, even at 
the gits, and were free from any defects. The metal 
is cast in moulds of loam, pierced with numerous 
holes to allow the gases to escape, and dried with 
great care. It is run in at the top of the mould, and 
not at the bottom, the time occupied in casting being less 
than two minutes. This particular point should be noticed. 
The second point upon which the experimental studies of 
Terre-Noire are being directed. comprises the various 
methods of annealing and tempering, applied for the 
purpose of assuring the molecular ormation of the 
metal, and of establishing the equilibrium of the 
molecules of a casting of prescribed form, and con- 
sequently of enduing it with the highest mechanical 
qualities corresponding to the chemical composition of 
the metal. It may, however, be of interest to the 
Institute to learn the practical results obtained in what is 


_considered an extremely delicate manufacture, that of hoops 


ior cannon, More than two years ago Terre-Noire sup- 
plied to the French Navy a considerable number of hoops 
for guns of 10 centimetres. To-day we are working on an 
order for hoops of the same type, the specifications for 
which are more severe. I am only speaking of round 
hoops, whieh are of the following dimensions :— 


External diameter ... . 3860 millimetres. 
Internal diameter ... ... ... 246 
Thickness of metal ... ... 57 


These hoops are cut out of a round ingot of 385 mm. 
diameter, cast solid in an iron ingot mould, each ingot fur- 
nishing several hoops. The method followed in this class 
of manufacture is that illustrated at the Paris Exhibition, 
and consists in casting an ingot, having pretty nearly the 


external form of the finished casting, and then cutting out 
the surplus metal by means of powerful mechanical tools, 
in order to give the piece its definite form. I will pass over 
the very minute tests to which each hoop is subjected, my 
wish being merely to place before you the intrinsic quality 
of the metal. ay The bar to be subjected to the drop test 
is of square section, 30 mm + 30 mm., and 180 mm. long. 
It is placed on two supports or knives 160 mm. apart ; 
the anvil weighs 350 kilos. and the monkey 18 kilos. This 
bar must stand without breaking fifteen blows at least 
of an 18-kilo. monkey falling from a height of 2°75 metres. 
(2) The bars to be subjected to tensile tests have a diameter 
of 13 mm. and a net length of 100mm. The minimum 
conditions to be fulfilled are— 
Limit of elasticity ... . 30 kilos. per square millimetre. 
” 
Extension measured afterrupture 14 per cent. 
Between two bars from the same hoop a variation of 
6 kilos. per square millimetre is allowed in the limit of 
elasticity, and 7 kilos. in the breaking strain. The follow- 
ing table contains a certain number of results obtained at 
Terre-Noire with cast steel hoops made during the present 
year :— 


| 
Nos. L R a’ = N F 
1 39°4 | 16°6 0°74 24 81°0 
2 39°0 65°5 16°8 0-72 29 31°8 
3 418 67°5 15°6 0-715 29 314 
4 40°83 66°7 14:9 0°66 29 31°6 
5 361 17°9 0°55 | 99 32°8 
6 39°3 154 0-70 | 36 31°0 
7 s7-2 | | 18:3 | 0-86 | 36 82-0 
8 38°5 65°2 0-64 35 32°0 
9 38-0 | 64°8 201 | | 45 31°8 
10 40°0 | 176 | 0°55 48 31°0 
ul | 18°1 054 41 31°7 
12 39°38 | 65°9 17°3 0°54 36 31°6 
13 68-0 13°2 0-68 45 31-0 
14 18°0 0°55 47 3L°5 
15 38°38 17°2 | 0°53 36 33°0 
16 16°1 0°68 28 32°5 
17 87°4 62°6 14°9 0-64 26 33°0 
18 14-4 0°72 27 36-0 
19 37°9 16-7 0°52 42 ? 
20 36-0 | 24-2 0°50 25 40° 


L, limit of elasticity; R, a‘, extension ; S, {original 
section ; 8’, section after rupture ; ag? Contraction ; N, number of blows; 
F, defiection in millimetres. 

Each of these figures represents the mean of two tests, in 
which the differences observed in the limit of elasticity 
and the breaking strain varied from 0:1 kilo. per square 
millimetre to 1°6 kilo. Tests Nos. 9,10, 11,12 are those 


No. 13 has a somewhat low extension but a high 
breaking strain. A i i 
giving a breaking strain of 70 kilos, or more, and an 
extension of less than 13 per cent. In this case the series 
ofj hoops to which this tested hoop belongs are again 
heated and tempered in oil at a temperature lower 
than that at which they were previously tempered. By 
this means the extension is nade increased, without 
diminishing the breaking strain too much. On the other 
hand, when the breaking strain is too low and the exten- 
sion high, the new tempering is effected at a higher 
temperature than the preceding one. In regular working, 
all the hoops are heated to a yellow oxidising colour, and 
at that temperature are plunged into a given weight of 
oil in the direction of their axes. They are allowed to cool 
in the oil, and are re-heated at a temperature varying 
from bright cherry-red to a dull cherry colour, according 
to the chemical composition of the metal, and then tem- 
pered again in a bath of oil, in which they are allowed to 
cool. he first tempering transforms the crystalline 
grain of the metal into a fine homogeneous grain ; 

e wating which corresponds to the chemical com- 
position of the metal, and should be more or less 
intense, according as the metal contains more or less 
than 0°3 per cent. of carbon and 0°5 per cent. of manga- 
nese. e chemical composition of the metal suitable for 
this delicate manufacture is comprised between narrow 
limits. The carbon varies from 0°28 per cent. to 0°32 per 
cent., the manganese from 0°60 per cert. to 0°45 per cent. 
The sulphur can scarcely be detected, and the silicon is 
pretty a constant between 0°15 per cent. and 0°20 _ 
cent. I will not close my paper without risking a few 
words on the famous question of blow-holes in steel, which 
remains, so to speak, a permanent order of the day in the 
proceedings of the Jron and Steei Institute. I mention, 
simply as a reminder, that solid soft steel castings are 
obtained by means of alloys of silicon, manganese, and 
iron, with a minimum of carbon. Alloys which fulfil 
that very essential condition of containing but a minimum 
of carbon, are those in which the silicon and manganese are 
found in the proportion of their chemical equivalents.* It 
is very difficult, if not impossible, to attain this with mathe- 
matical regularity. I have, however, succeeded, after 
numerous observations, starting with a burden calculated 
to a very great nicety, in producing these kinds of alloys 
of the desired formula, containing up to 13°5 per cent. of 
silicon and 18 per cent. of manganese. These alloys are 
added at a red heat to the bath of metal—Siemens-Martin 
rocess—immediately before i e process is, in 
act, the same as obtains in the manufacture of soft metal 
with ferro-manganese. But the addition of ferro-man- 
ganese to a bath of soft metal is followed by a more or less 
violent re-action, accompanied by a disengagement of gas. 
With the addition of the alloy of silicide of manganese, on 
the contrary, the intermolecular reaction is calm. All 
ebullition is instantly arrested ; the surface of the bath 
becomes quiet, and no gas rises through the slag. It is 
universally admitted that the gas disengaged from a bath 
of metal in the middle of the refining period is carbonic 
oxide. Well, the addition of three or four thousandths of 
silicon, in the form of silicide of manganese and silicide of 
iron, is sufficient to instantly arrest this disengagement of 
carbonic oxide gas. The sample of metal taken before the 


* Taking the equivalent of oxygen, according to the old scale, at 100, 
and silica = Si0,, 


addition of silicon is full of blow-holes ; that taken after 
compact and homogeneous, Is this a purely physical is 
action? Is it.a sufficient explanation to say that the 
silicon has determined the solution of the hydrogen in the 
metal? But, in any case, it is carbonic oxide that is 
evolved before the addition of the silicon, and little or no 
hydrogen, according as the manganese is present in small 

roportion in the bath of steel, or is entirely absent. 
Metal made with silicide of iron always remains brittle 
under drop tests, and gives but low extensions under ten- 
sile strain, with a low and variable breaking load. These 
bad qualities come to light in forging. The metal cracks 
under the blows of the hammer, whilst metal made with 
silicide of manganese behaves in a much more satisfactory 
manner. 


MARINE ENGINEERING AT THE NORTH-EAST 
COAST EXHIBITION, 
No. II. 

In the enclosure on the sands in front of the Winter 
Garden, Messrs, Priestman Bros., of Hull, and Mr. Bruce, 
of Westminster, show in operation complete dredging and 
excavating plants, such as have been previously described 
in these columns, the exhibit of the first-named firm being 
illuminated in the evening after dusk by several clusters 
of Swan’s incandescent lamps. Messrs. Rose, Downs, and 
Thompson, of Hull, who have lately taken up the manu- 
facture of this class of work, also show a self-acting grab 
and bucket dredger and excavator on Hodge and Cg 
son’s patent. hile being to a large extent similar to 
that of Priestman Bros., this dredger is different in 
respect to details of construction and in the method of 
working the opening chains of the bucket. The general 
arrangement of the crane is shown on 211, the 
former being a complete view taken from a photograph of 
a B size dredger, and the latter an enlarged elevation of 
the gearing. The chief novelty lies in working the 
opening chain by a small independent crab driven by a 
pitch chain, and controlled by friction gear; and it is 
claimed that by doing away with the constantly acting 
weight previously used for opening, the whole energy of 
the grab or bucket in its descent is made available upon 
the material to be excavated, thus enabling a greater cut 
to be taken with a grab of given size than in the case 
when a constant resistance of weights has to be overcome. 
Considerable care has been taken in designing this 
machinery. The boiler is of steel with a Lowmoor fire-box ; 
all shafts and axles are of steel, and several ingenious 
notions have been introduced about the brake and friction 
gear and in the arrangement of levers. Travelling as well 
as turning gear is provided. The small engraving shows one 
of Hodge’s patent combined buckets and grab for excavating 
soft materials and ordinary clay. The tines are fastened 
to strong steel plates, and are easily replaced when worn 
out or broken. As an example of the speed at which 
these machines can be worked, it is stated that at Tilbury 
Docks a B size excavator lifting one ton at a time made 
sixty lifts in forty-three minutes, or at the rate of about 
84 tons an hour. 

The other exhibits in the enclosure consist of lifeboats 
and buoys, and of a large tank with a diving bell, in which 
visitors may descend. The air-pumps in connection with 
this apparatus are driven by one of Clayton’s vertical silent 

engines, which is shown by Mr. J. A. G. Ross, of 
ewcastle. 

Within the annexe between the Winter Garden and 
Skating Rink, Sir W. G. Armstrong and Co. show a 6in. 
breech-loading gun on an Albini carriage, of exceedingly 
compact design. The carriage is pivotted in front, and 
has a flat racer in rear, the ordinary coned rollers being 
each replaced by a group of three discs of different 
diameters, and about 2in. wide, running loose on a spindle. 
In this manner the difficulty 
in fitting wide coned rollers 
to the racers is got rid of. 
Training is accomplished by 
rack gear, or, by throwing 
this out, ordinary hand tackle 
can be used. The trunnions 
are carried in bearings at the 
end of pivotted wrought iron arms, to which also the end 
of the recoil press piston-rod is attached. Recoil is taken 
up both in actually raising the gun and in expelling oil 
from one side of a piston to the other, through passages 
the sizes of which are controlled by three valves kept up 
by adjustable C-springs. An apparatus for registering the 
amount of recoil is provided, and slots in the piston admit 
of the return of the oil after firing, the weight of the gun 
being sufficient to accomplish this. The carriage is also 
fitted with an elevator bar and other usual adjuncts. A 
similar 6in. gun is also exhibited on a naval broadside 
carriage and slide of recent design, with Elswick compres- 
sor ; anda nine-pounder naval gun, onan iron carriage and 
slide. 

Messrs. Smith, Beacock, and Tannett, of Leeds, show 
one of Barrow’s patent turning and screwing machines 
to take in from 1}in. to 3hin. diameter, made to the order 
of John Redhead and Co. This machine has been already 
illustrated in our columns. Since the introduction of this 
machine no less than 100 orders have been taken, and it is 
now used by nearly all the chief marine engine builders 
for turning and screwing connecting-rod and cap bolts, as 
well as for many other similar purposes. 

A cheap and ingenious dovetailing and variety moulding 
machine is exhibited in operation by Messrs. Anderson 
and Hunting, of Rensnatle It is capable of making 
every kind of dovetail to any gauge, can be converted into 
a single-spindle moulding machine in three minutes, and 
can be used for cutting deck plugs, morticing and recessing, 
tracing in fretwork, &c. It is impossible to give a proper 
idea of its construction without drawings; but the prin- 
ciple employed in dovetailing is simply that of a side- 
cutting slot drill with tapered head, against which the 
wood is traversed until the required depth isreached. The 
Barrow Shipbuilding Company, Messrs. Leslie and Co., 
and many other shipbuilders and cabinet makers already 
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use this handy tool, which was only brought out about 
eighteen months ago. 

Messrs. Henry Watson and Sons, of Newcastle, exhibit 
several of their “ Westminster” steam pumps, which are 
of good design, simple construction, and excellent work- 
manship. A large ballast pump, with 10in. steam piston, 
10in. stroke, and a 10in. pump barrel, is shown in opera- 
tion, and works very smoothly. It is capable of delivering 
80 tons of water per hour when running at the rate of 
sixty revolutions per minute. Two boiler feed pumps, the 
larger of which we illustrate on page 211, are also in 
operation. Messrs. Watson have at their stand some large 
brass castings as samples of what they can produce ; one 
of them isa pump chamber, weighing upwards of a ton 
and a quarter. There is also a neatly designed Downton’s 
pump, to be driven by a Messenger chain, and a number of 
ships’ side-lights of both Government and merchant ser- 
vice patterns, all of which are excellent specimens of work. 

Several steam pumps of various kinds are shown by 
Messrs. Carrick and Wardale, of Gateshead, which though 
not — so neat in design or so well finished as the pumps 
to which we have just alluded, appear to do their work 
very eificiently. 

A set of centrifugal pumps with steam engines com- 
bined is exhibited by Messrs. W. H. Allen and Co., of 
Lambeth, which for excellence of design and perfection of 
finish equal anything we have before seen in this class of 
work. We specially noticed a pair of centrifugal circulatin 
engines and pumps, the last of an order for Messrs, J. an 
G. Thomson and Co., together capable of delivering 5000 
gallons of water per minute, and constructed so that either 
engine can be used for driving either pump. All shafts, 
rods, and pins are of steel and the bearings of manganese 
bronze, the pump spindles being also forged of this latter 
material. 

Messrs. John and Henry Gwynne exhibit one small 
“Invincible” direct-acting centrifugal pumping engine 
used on board steamers for circulating water through the 
condenser for emptying the ballast tanks, double bottoms, 
bilges, &c., and it may also be employed for other purposes 
when a large quantity of water is required to be raised. 
All the forged parts of the engine are of mild hammered 
steel eat and finished bright. The crank shaft is of 
the double web or marine form, with the counterweights 
forged solid with the webs. The crank pin and excentric 
sheaves are oiled from a pendulous lubricator attached tothe 
endofthecrankshaft. The pumpcase is made with a cover to 
take off, for easy access to the interior, and, if necessary, 
for the removal of the disc and spindle, which operation 
can be performed without disturbing joints in either 
suction or discharge pipes or any other part of the machine. 
Hand-hole covers, fitted with bayonet joints, are also 
provided on each side of casing, to enable any foreign 
matter which may get into the pump to be speedily 
removed. They also show one small vertical steam engine, 
for driving dynamo machines and exciters direct, or by 
means of ropes or by belts. All the working parts are 
of hammered steel, and are generally similar to the engine 
described above. Several of this type of engine have been 
titted to steam vessels and elsewhere, and one of them may 
be seen in action turning the main shaft of the engines of 
H.M.S. Dolphin, which is on view in the stand of Messrs. 
R. and W. Hawthorn. They also exhibit one “ Invinci- 
ble” patent sea-valve, for use in connection with the 
Invincible pumping engine before described. 

Mr. J. H. Kidd, of Wrexham, exhibits several of his 
direct-action steam pumps recently fully described in THE 
EneixEeER. The inventor is specially anxious to bring this 
apparatus to the notice of shipowners as an emergency 
pump for vessels ; and certainly from its simplicity, and 
freedom from liability to get out of order, as well as from 
the ease with which it could be put into operation, it would 
seem to be an excellent adjunct on board a steamer, where 
in case of collision or accident it could be brought into 
action in a few moments. ‘he space occupied by it in pro- 
portion to volume of water discharged is also very small. 

Messrs. Harfield and Co., of London, appear for the 
first time as exhibitors of patent steam and hand wind- 
lasses and capstans. These are of neat and substantial 
design, occupy little room, and comprise several exceed- 
ingly good points. In the steam worm-wheel windlass the 
engine, which is vertical, drives a horizontal shaft by a pair 
of bevel wheels, and from this shaft motion is directly 
transmitted to the drums by a worm and wheel, and also 
to a vertical warping capstan, which may be placed in any 
convenient position. Ordinary screws bring into action 
either one or both drums, but in place of the usual friction 
cones, compound disc brakes are introduced. These 
give great holding power and a ready means of throwing 
the drums in and out of gear by a very small movement of 
the screws. Another peculiarity, which will be seen by 
the accompanying sketches, is the manner in which the 
cable is led on to and over the drum, A being the ordinary 
plan, and B that used by Messrs. Harfield. By the latter 
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arrangement about seven-eighths of the drum surface is 
utilised for holding, and the cable being brought to the 
underside, is kept low down on to the deck. A suitably 
placed hawse pipe leads the slack chain clear. Harfield’s 
patent automatic wire rope stopper, now exclusively 
adopted in the Royal Navy, is also shown. It consists 
of an inclined plane or wedge running on a set of live 
rollers in such a manner that the grip on the rope is 
increased or diminished according as the pull varies, A 
small pinion, worked by a lever, and gearing with a rack 
on the wedge, brings the grip into action, and releases it 


at will. There is also a kind of universal capstan with 
wrought iron body, exhibited by the same firm, It is 
arranged for taking both hempen rope and cable, but when 
wire rope is used in place of chain, portable whelps can be 
fitted over the cupped drum, so as to form a barrel, 

A complete plant of hydraulic pumps, accumulators, 
and portable suitable for shipbuilders, 
is exhibited by Mr. H. Tweddell, of Westminster, in 
connection with which Messrs. Leslie and Co. have sent a 
portion of a ship’s keel with garboard strake plates and 
floors. A hydraulic keel rivetting machine, as recently 
illustrated in Toe ENGINEER, a portable rivetting machine 
having a gap of 4ft. Gin., as well as a smaller one, are 
shown closing rivets ; and a hydraulic crane, and many of 
the special joints and fittings used in this class of work 
are exhibited under pressure. 

Messrs. Walter C. Church and Co., Limited, of London, 
show models and parts of Church’s patent balanced circular 
slide valve, three hundred of which have been fitted to 
various engines throughout the country during the last 
few years, It is claimed that by its use at least 10 per 
cent. less steam is required for a given power than 
with a slide of the usual construction, while, at the same 
time, friction and wear and tear are much reduced. 
Reciprocating motion is given to the slide by a rod work- 
ing through a stuffing-box in the usual way, but in addi- 
tion it also has a turning movement given to it at each 
stroke, so that fresh portions of the rubbing surfaces are 
continually being presented to each other. 

Messrs. Alexander Wilson and Co., of Vauxhall, showa 
set of high and low-pressure cylinders for small marine 
engines, the dimensions of which are l4in. and 265in. 
diameter, and with a l6in. stroke ; they are fitted with 
Payton and Wilson’s patent slide valves; one 12in. low- 
pressure cylinder; one 7in. air pump, driven independently 
of the main engines by a direct-acting steam cylinder, 
which also drives a differential feed pump ; a boiler feeder 
of direct-acting type, steam cylinder 4}in. diameter, pump 
2hin., both having a stroke of Yin. They also exhibit a 
boiler feeder designed for 150 lb. pressure, as fitted to the 
locomotives on the South-Western Railway, cylinders 3}in. 
diameter, pump 23in., stroke of both Gin.; a series of 
“Vauxhail” pumps ; some safety valves, and a specimen 
of Payton and Wilson’s patent slide valves after three 
months’ work on board the steam screw tug Stormcock. 
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We illustrate one of these valves, and the ilustration shows 
that the valve is a circular-balanced double-ported slide 
valve, which will be understood at a glance. Hitherto 
circular valves have been used in combination with 
cylinders provided at each end with only one inlet port, 
and in order to give a sufficiency of port opening the 
valves have had a long travel, and owing to their circular 
shape the dimensions, by comparison with the ordinary 
rectangular valves, were unduly large. It will of course 
be recognised that the advantage of a circular valve is 
that it can be turned round as desirable, so that the wear- 
ing may be more equal. 

The object which Messrs, Payton and Wilson have had 
before them has been the construction and combination of 
the several parts of circular valves in such as manner as to 
largely decrease their dimensions, and, at the same time, 
by reducing their weight, their travel, and the pressure 
upon them, lessen their friction to such an extent as to 
ensure their freedom within their hoops, and the efficiency 
of their turning action upon their seats. By reference to 
the engraving it will be seen that the valve is made in two 
parts or rings, the outer surfaces of which are alike and 
form similar but opposite valves, one of which moves 
upon the cylinder port face, and the other upon the 
inner surface of the valve chest cover, both of which are 
— with similar and opposite ports and es 
eading to the ends of the cylinder. The valve in its 
movement uncovers two opposite ports, and it is therefore 
quite clear that the area of each opening may be half that 
which would be necessary for a single port, and, as a con- 
sequence, the dimensions and travel of the valve may be 
reduced. It will be readily seen that this is a simple 
balanced valve. The exhaust takes place on the outside 


of the valve into the valve chest, and steam from the 
boiler is always present inside the valve, where it presses 
upon the inner projecting edges of the rings with the 
necessary force to keep them in contact with their seats, 
and any escape of steam is prevented by the steam 
expanding the ring covering the junction between the two 
parts of it. As the valve is thus subject to little or no 


pressure, the great loads common to ordinary valves are 
done away with, and it is therefore capable of being moved 
with the least possible amount of power, while its freedom 
to turn upon its seat is as great as it can be. 

A good many crank shafts are exhibited. One of the most 
noteworthy is that shown in the engraving on page 211, 
and being introduced by Mr. Purves, of Lloyd’s Registry, 
The crank-shafts of marine engines are subject to rapidly 
changing and repeatedly applied strains, even when the 
engines are kept in good condition; while, if the main 
bearings get out of line, or if the whole of the bed-plate 
becomes slightly altered in position relatively to the line 
of tunnel shafting, through any slight deformation of the 
bottom of theship, due to weakness of structure or tothe varied 
conditions of loading, the strains become greatly intensified. 
While an engine is working under normal conditions of 
tear and wear, there is, every revolution, a relative gaping 
to some extent of the planes of the two crank webs, which 
ranges from ‘Olin. to ‘02in. It is therefore necessary in 
making crank-shafts to construct them in such a way as 
will allow for this opening and shutting of the crank webs, 
It is evident that Mr. Purves’s designs have been arrived 
at from this line of reasoning ; for as crank-shafts have 
been made larger, they have been found to fail more 
and more, which is due to the increase of rigidity, and that 
the solid shaft breaks, not from want of strength to turn 
the propeller shafting, but merely from the fact that one 
portion of the shaft wants to work slightly independently 
of the other part. Mr. Purves’s shaft is the only one that 
involves this principle. He forms the crank-shaft with a 
cup connection at the best place; the long through bolt 
holds all together ; it is reduced in the body to be a little 
less than the section at the bottom of the thread, so that 
the little accommodation shift required in the working of 
the shaft, owing to unavoidable want of fairness of ae 
may be permitted by the safe elasticity of the long bolt. 
The cup connection in this shaft will allow for this by an 
almost insensible shifting of the cup surfaces upon each 
other. This movement, which is provided for as shown in 
this instance, would be in a solid shaft strain located in the 
section of the neck of the pin, or in that of the neck of the 
main bearing, and it is this localised straining which 
breaks large crank-shafts.) The weak point in marine 
engines at present is the crank-shaft, and this is how 
broken shafts seem to indicate the way in which they 
should have been made. The great importance of reliev- 
ing crank-shafts of the breaking transverse strains that 
terminate their lives before one-third of legitimate work 
has been taken out of them, will be valued by shipowners, 
especially as a broken shaft means total disablement of the 
propeller power. It has become now an almost every-day 
occurrence to hear of vessels being picked up and towed 
into foreign ports with broken crank-shafts ; and not long 
since, in one week, there was property insured with Lloyd’s 
for one million sterling, floating about in the Atlantic, and 
greatly imperilled from this cause alone. 

The electric light exhibits are now almost complete, and 
though only five out of the many systems now before the 
public are represented, yet they give a fairly good idea of 
what is to be expected from this method of illumination. 

The Maxim Weston Company, whose dynamos are 
driven by a “Monarch” three-cylinder engine, made by 
Messrs. Thompson Brothers, of Seaham, effectively lights 
the Skating Rink with Weston arc lamps, which burn with 

reat brilliancy ; and has also a beautiful cluster of 
faxim’s in one of the large brass standard electroliers 
recently exhibited by this company at the Crystal Palace. 

The Swan Company illuminates the whole of the agar 
form of the machinery annexe, in addition to a number of 
special exhibits in various parts of the building, but from 
its proximity to the Giilcher arc lights it is not seen to great 
advantage, as the extreme whiteness of the arc makes the 
incandescent lamps appear quite yellow. 

The Giilcher Company is to be congratulated upon the 
complete success of its installation, The light is not 
only brilliant and soft, but almost perfectly steady, this 
latter quality being apparently gained by the use of the 
rack motion for regulating the length of the arc. With 
the great advantage of requiring a current of very low 
intensity, the Giilcher Company ought to be a powerful 
rival of others who have been longer in the field, provided, 
of course, the light is produced without a greater expendi- 
ture of power than is required with the other systems. 

The Pilsen and Joel lamps are as yet hardly in full opera- 
tion, and the exhibitors were only running a six-light 
Schukert dynamo, supplying six Pilsen lights in the 
Aquarium. The Joel and Gatehouse lamps included in 
this company’s exhibit were not ready. 

The Hammond Company’s installation, already referred 
to in a previous article, is still somewhat outof gear. The 
light is fitful and uncertain, some of the lamps at times 
being almost extinguished. 

In conjunction with Messrs. John Spencer and Sons, 
whose exhibit has been previously described, Mr. Waste- 
ney Smith shows some of his patent anchors. The dis- 
tinctive features of this anchor are that it has no stock, 
and that when holding. both arms are on the ground. 
The efficiency of the anchor is thus greatly increased, and 
the disadvantages of a stock are removed, viz., liability of 
fouling the cable, the addition of unnecessary weight and 
increased labour in working. It has also been found in 
— experience—as may be seen from reports received 
»y the inventor—that this anchor requires much less cable, 
and that it takes hold more quickly and trims more readily 
than other forms of anchor, The finest specimen exhibited 
is a 6}-ton anchor, which has been made for H.M.S, 
Collingwood, and which is exhibited by permission of the 
Lords Commisioners of the Admiralty. Additional interest 
is attached to this fine piece of workmanship, from the fact 
that it is the largest anchor ever supplied to her Majesty’s 
Navy. There is also on this stand a smaller anchor, 
weighing 15} cwt., which has been made for the 
Imperial German Navy. Another of 56 cwt., on order 
for the Cunard Steamship Company, shows a different 
type of the anchor as supplied to the Mercantile Marine ; 
while there will also be found several others of a third 
type, as supplied to yachts and other small craft. Toshow 


( 
| 
== 
STE 
= = ita! ie 
= = iy, 
2 
A R 
\ J B 
\ \ 


Sepr 22, 1882. 


THE ENGINEER. 


213 


the method of stowing, a model of the bows of H.MLS. 
Agamemnon is exhibited fitted with a model of a 5-ton 
stockless anchor recently supplied for that ship. Over 500 
of these anchors, we are told, have been supplied and are 
in use. 

The Patent Anhydrous Leather Company, of Ports- 
mouth, exhibits samples of its patent waterproof leather, 
including machinery belts, ship's hose, &c. The special 
advantage claimed for this leather is that it is not affected 
by moisture, and on account of its impermeability to snow, 
it was selected by the Admiralty for the manufacture of 
sea boots, &c., for the officers and men of the last Arctic 
expedition, 

At the adjoining stand, Hay’s Patent Waterproof Glue 
Company shows various samples of its patent glue, pitch, 
varnishes, &c. A special feature claimed of these manu- 
factures is their elasticity. These glues are used for 
caulking ships’ decks, paying seams, and for coating 
armour plates ; the varnish for coating wood, iron, and 
brickwork of docks, piers, bulkheads, inside plates of 
ships, anchors, cables, ships’ bottoms, &c. 

A very interesting exhibit is made by the Phosphor 
Bronze Company, which includes worn rolling mill 
bearings, crank pin bearings, piston rings for the P. and O. 
and other steamers, already shown at the Islington Exhi- 
bition ; propeller bolts, spiral springs, pinion wheels, safety 
valve springs, steam fittings, and some beautiful specimens 
of statuary. Phosphor bronze is stated to be a combina- 
tion of phosphorus, copper, and tin, in definite proportions. 
How far this is true of the phosphorus is, perhaps, open 
to question. Putting phosphorus in any form into an alloy 
is one thing ; finding it subsequently in definite quantities in 
that alloy is another. The bronze is made as may be ordered, 
either to be more ductile than copper, as tough as iron, or 
as hard as steel. In its manufacture it seems to be certain 
that the ductility, hardness, or elasticity can be regulated 
with perfect accuracy. One of the most recent uses of the 
metal is for the hulls of torpedo boats and steam launches. 
It was desirable to ascertain its resistance to the chemical 
action of dilute sulphuric acid. For this purpose two 
similar sheets of copper and of phosphor bronze were 
immersed in acid water of 10 deg. Beaume strength, and 
at a temperature of the surrounding atmosphere. After 
three months it was found that the copper had lost 4°15 per 
cent.,and the phosphor bronze only 2°3 per cent. For sheath- 
ing the alloy is readily rolled,and stands, it is said, the action 
of sea-water much better than copper. In a comparative 
experiment made at Blackenberg, lasting over a period 
of six months, between the best English copper and phos- 
‘aang bronze, the following results were arrived at :—The 
oss in weight due to the oxidising action of sea-water 
averaged for the copper 3°058 per cent., while that of the 
phosphor bronze was only 1°158 per cent. 

Messrs. Cochran and Co., Birkenhead, exhibit a modifi- 
cation of their steam launch machinery, specially adapted 
by them for canal purposes. The engine is inverted direct- 
acting, the cylinder being 8in. in diameter, and having a 
stroke of 104in. All the wearing surfaces are very large, 
and the link reversing motion is made extra strong and 
thoroughly case-hardened. The boiler is Cochran’s patent 
vertical multitubular, 3ft. 3in. in diameter by 7ft. Gin. 
high ; it is suitable for a pressure of 80 lb. per square 
inch, and possesses 80 square feet of heating surface. From 
the experience which Messrs. Cochran and Co. have 
gained with this arrangement of machinery now in regular 
work there can be little doubt that canal steamers will 
be largely adopted as feeders to the main lines of rail- 
way or to the great ocean-going steamers. Our illustra- 
tions, page 211, show the arrangement, without requiring 
any detailed explanation. In another section of the Exhi- 
bition Messrs. Cochran exhibit two models of steam 
launches, one evidently intended for high speed, and the 
other for rough harbour work and coast service. The 
launches which this firm are now making a speciality seem 
to be well adapted for the purposes for which they are in- 
tended, and the design and workmanship is of the best class, 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


THE FAN TRIALS AT READING, 

Srr,—The competing ricks at Reading have now been brought to 
the crucial test of the auctioneer’s hammer. Iam _ advised by one 
who was present that the following were the results realised, and 
the figures are confirmed by the Reading newspapers :— 


£ 8s. d. 
The rick made with Greening’'s fan realised .. 26 0 0 
» Phillips’ 2nd power fan ,, 1900 
Bamlett’s 2nd hand fan ,, 
» Gibbs’ hot-air machine ,, -- 1610 0 
pas Phillips’ 1st power fan 1410 0 
Phillips’ ist hand fan 0 0 
Coultas’s power fan es 1210 0 
», Wilson's hand fan (small lot) 
realised .. .. 00 


It will be seen that my power fan rick certainly realised more 
than my hand fan rick, but it was larger. My hand fan rick, on 
the other hand, distanced in value all the ricks made with other 
power fans. So far, there is no proof of the inadequate power of 
my hand fan, tested either by the water gauge at the showyard or 
by the harvest on the field upon hay. The very worst results in 
quality appear to have been achieved by the large and costly 
power fan of Mr. Coultas, The rick operated upon by this 

tter fan, it will be remembered, contained more hay than any 
other on the field, so that it has clearly not been a question of 
quantity, but of quality, which has settled the prices at which the 
ricks have sold, I read the results as throwing some tight, too, 
upon another question very warmly debated on the trial field and 
in your columns, and respecting which I was at issue with my 
competitors, The latter held that it was best to allow their ricks 
to attain a considerable heat before applying their fans. Iheld that 
the fans should be used whenever the heat reached about 120 deg. 
I lost a considerable temporary advantage by doing so, because it 
is much easier to reduce the heat of a rick rapidly when you allow 
it to get up to 150 deg. or 160 deg. before you commence using the 
fan. The reason for this is very simple. The outside air, which 
we have to rely upon to cool our ricks, has about 80 deg. of heat on 
a summer’s day. When this mixes with internal air of, say, 
160 deg., we get an average of 120 deg. by the time the cooling 
ag has proceeded half way. The result at that middle point 

that 40 deg. are scored to the credit of the fan; but, com- 
mencing when the internal heat is only 120 deg., the average 


between the external and internal air will be 100 deg. only at the 
same middle point of operations, or only just one-half the apparent 
results scored to the credit of the fan. 

Another temporary advantage gained by commencing at a high 
heat is, that more moisture in the rick being vaporised at a higher 
temperature, it is easier to remove quickly the immense amount of 
water which the fan must draw from a rick stacked wet or green. 
My hand fan rick was stacked green, and my power fan rick was 
stacked both wet and green, This difficulty of the immense 
amount of moisture to be removed out of a green stack by the fan 
has been very forcibly urged against my faith in my hand-power 
fan. I can make matters still clearer, perhaps, by working out the 
relation of some of the figures quoted in my last two letters to the 
influence of a high wind upon a stack. In the following table I 
have placed, first, the suction power represented by raising a water 
column ; secondly, the speed at which the air must be drawn through 
a fan to exert such a suction power ; and, thirdly, what the speed 
of air means when described as wind :— 


| | Speed at which 
| Raised the | Pautvalent gir is then| we 
Kind of fans. | water oe travelling “ 
exerted in travelling at 
— in “lbs per the fan 
inches, 4 in miles per 
ware foot.| our about. rate. 

Three hand-power i 

fans, as tested at | 

Reading (aver- 

age results) .. about jin. | 2°60 23 miles, Brisk gale 
Greening’s hand 

fan, as tested at | 

Reading | 6°76 High wind 
Steam-power fan, 

as tested at 

Reading (aver- | 

age results) ..' about Zin. 13°87 | Storm wind 
Greening’s hand | | 

fan under re-test | H 

at about 40 revo-! | | 

lutions (average | ( Great 

result) .. ..,about3jin.{ 17°34 | 60 ,, storm 

| ( wind 


I now pass on to consider whether so small a fan as 12in. 
diameter, which I use, can withdraw the quantity of air required 
to dry up the moisture of a wet or green rick. The Neilson 
method, as has been frequently explained, is based upon the idea 
of round or square stacks not exceeding 20ft. diameter. In 
arranging a portable system for my hand fan I proceed upon the 
principle of only attempting to exhaust one such stack at a time. 
A 20ft. rick will contain on the average from 15 to 25 tons of hay. 
Young grass contains about 80 per cent. of moisture; grass in 
flower about 70 per cent.; dry hay contains about 15 per cent., so 
that if we had to deal with absolute grass and make it into hay we 
should have to remove perhaps 70 tons of moisture to make 
20 tons of hay. But the Neilson system does not contemplate 
dealing with absolute grass. Mr. Neilson uses every opportunity 
which three or four days’ exposure will offer to half Be bis hay 
at all events. How rapidly grass dries after being separated from 
the ground and exposed to the air weall know. Speaking generally, 
we may take it for granted that a much less weight een will 
be stacked than exists in growing We can see clearly the 
work which we have to do with our fan is not child’s play. The 
diameter of the circular inlet into my fan is 6}in. When this 
inlet is closed I find that I can raise the water column on the 
average of trials 34in. with forty revolutions of the handles—a 
fairly slow speed to turn. This, as I have said, would the air 
through my fan at the rate of about sixty miles per hour. But 
when the whole area of the inlet is opened I cannot of course pull 
in the larger volume of air at the same rate. My tests show that 
it enters very unevenly at different parts of the orifice, and an 
average had to be taken which came out thus :— 


Water column | Revolutions of the 
Position of water gauge. was raised in in, andles. 
Held at top of orifice .. .. .. 2°00 46 per minute. 
» bottom of orifice .. .. 3°75 “4, 
» left side of orifice .. .. 2°50 42 
»» ») Yight side of orifice... .. | 3°25 
» centre of orifice... .. .. } 275 “4, 
Averages .. .. .. «- 2°85 43°60 per minute. 


Raising the water column 2°85in. proves that the fan is passing 
about 814ft. of air per second through its whole area of inlet. This 
is equal to 4890ft. per minute. As the area allows 30% square 
inches of a column to enter, I thus pass 1018 cubic feet of air per 
minute or 61°080 cubic feet in an hour. How much moisture will 
such a column of air carry with it out of the stack? Of course 
the higher the temperature the more moisture carried. The follow- 
ing table shows how much moisture is contained in the air a 
different temperatures :— 
50 deg. of thermometer .. > parts of water in 100 parts of air. 
” ” ad ” ” ” 
90 ” ” 7 ” ” ” ” 


100 ,, ” ” ” 


I have already said that I commence using my fan at 120 deg. 
The outside air I — to be about 80 deg. So that during the 
use of my fan I am drawing air with an average heat of 100 deg. 
This means that each cubic foot contains 3°60 per cent. of water, 
or 1°59 per cent. more than the outside air. Clearly, therefore, I 
draw off something like 1} cubic feet of water with every 100 
cubic feet of air. A cubic foot of water weighs 62°425 lb., say 
624 lb. Thus it will be seen that by working steadily without 
intermission or loss of a moment I could actually draw off and 
discharge 27 tons of the moisture in an hour’s work. But of 
course in practice great allowances must be made, and taking these 
into account, I venture to put it that my hand fan is fairly calcu- 
lated to draw off all the probable moisture of a full-sized Neilson’s 
stack in an hour’s work daily for a week. 

EDWARD OWEN GREENING. 

Agricultural and Horticultural Association, 

3, Agar-street, Strand, W.C. 


[It should be mentioned that the crop of which Mr. Greening’s 
ricks were made was of the better quality, while that of which the 
Coultas rick was made was amongst the rankest, and the ricks 
were all of different sizes, and Mr. Greening’s estimate of the 
velocity, temperature, and quantity of water extracted are wholly 
misleading when-not qualified by a consideration of the various 
conditions under which the work of the fans is performed.—Eb. E. 


[For continuation of letters see page 216.] 


CODE OF RULES FOR THE ERECTION OF 
LIGHTNING CONDUCTORS. 


THE following rules, from the ‘‘ Report of Lightning Rod Con- 
ference,” 1882, published by Messrs. E. and F. N. Spon, 16, 
Charing-cross, ‘have been abstracted under the directions of Major 
V. D. Majendie, H.M. Chief Inspector of Explosives, and sent by 
the Explosives Department of the Home-office to the occupiers of 
factories, magazines, or stores of explosive materials, and to the 
police authorities. Reasons, based on practical and theoretical 
evidence, are given at length in the Report for each rule and 
recommendation :— 

1. Material of Rod.—Copper, weighing not less than 602. per 
foot run, the electrical conductivity of whichis not less than 90 per 
cent, of that of pure copper, either in the form of rod, tape, or 
rope of stout wires; no individual wire being less than No, 12 


B.W.G. ('109in.). Iron may be used, but should not weigh less 
than 24 1b. per foot run. 

2. Joints.—Every joint, besides being well cleaned and screwed, 
scarfed, or rivetted, should be thoroughly soldered. 

3. Form of Points.—The point of the upper terminal* of the 
conductor should not have a sharper angle than 90deg. A foot 
below the extreme point a copper ring should be screwed and 
soldered on to the upper terminal, in which ring should be fitted 
three or four sharp copper points, each about 6in. long. It is 
desirable that these points should be so platinised, gilded, or 
nickel plated, as to resist oxidation. 

4. Number and height of Upper Terminals.—The number of con- 
ductors or upper terminals required will depend upon the size of 
the building, the material of which it is constructed, and the com- 
parative height above ground of the several parts. No general rule 
can be given for this, except that it may be assumed that the 
space protected by a conductor is, as a rule, a cone, the radius of 
whose base is equal to the height of the conductor from the ground. 

5. Curvatures.—The rod should not be bent abruptly round 
sharp corners. In no case should the length of a curve be more 
than half as long again as its chord. A hole should be drilled in 
string courses or other projecting masonry, when possible, to allow 
the rod to pass freely through it. 

6. Insulators.—The juctor should not be kept from the 
building by glass or other insulators, but attached to it by fasten- 
ings of the same metal as the conductor itself is com of. 

7. Fixing.—Conductors should preferentially be taken down the 
side of the building which is most exposed to rain. They should 
be held firmly, but the holdfasts should not be driven in so tightly 
as to pinch the conductor or prevent contraction and expansion due 
to changes of temperature. 

8. Other Metal Work.—All metallic spouts, gutters, iron doors, 
and other masses of metal about the building should be electrically 
connected with the conductor. 

9. Earth Connection.—It is most desirable that, whenever — 
sible, the lower extremity of the conductor should be buried in 
permanently damp soil. Hence proximity to and 
to drains or other water is desirable. It is a very g plan to 
bifurcate the conductor close below the surface of the ground, and 
to adopt two of the following methods for securing the escape of 
the lightning into the earth :—(1) A strip of copper tape may be 
led from the bottom of the rod to a gas or water main—not merely 
to a leaden pipe--if such exist near enough, and be soldered to it. 
(2) A tape may be soldered toa sheet of copper 3ft. x 3ft. x ;in. 
thick, buried in permanently wet earth and surrounded by cinders 
or coke. (3) Many yards of copper tape may be laid in a trench 
filled a coke, having not less than 18 square feet of copper 
exposed. 

10. Protection from Theft, &:c.—In cases where there is any 
likelihood of the copper being stolen or injured it should be pro- 
tected by being enclosed in an iron gas-pipe reaching 10ft.—if there 
is room—above ground and some distance into the ground. 

11. Painting.—Iron conductors, galvanised or not, should be 
painted. It is optional with copper ones. 

12. Inspection.—When the conductor is finally fixed it should, in 
all cases, be examined and tested by a qualified person, and this 
should be done in the case of new buildings after all work on them 
is finished. 

Periodical examination and testing, should opportunities offer, 
are also very desirable, especially when iron-earth connections are 
employed. 


THE ROYAL AGRICULTURAL SOCIETY’S HAY 
AND CORN-DRYING COMPETITION. 

THE judges in this competition, for the prize of 100 guineas, com- 
pleted their duties on Friday last, and on the following day pre- 
sented their report to the stewards—Lord Vernon and Lord 
Morton, M.P.—at a conference held at the Society’s rooms in 
London, The following is the text of the report :— 

“We, the judges appointed to test the merits of the different 
appliances adopted by the competitors for the prize offered by Mr. 
Martin J. Sutton for ‘the most efficient and economical method of 
drying hay or corn crops artificially, either before or after being 
stacked,’ report that the undermentioned exhibitors entered into 
competition for the prize, the different methods adopted being 
shown by the classification :— 


Time of 
Exhibitors. Method adopted. | application of 
ns Z method. 
A | W. W. Champion, Read- 
| Agricultural and Horti- 
cultural Association, hese 
Limited, London .. 
4025 
» | A.C. Bamlett, Thirsk..|4 495 
224 xhaus' ans ; 
| W. A. Gibbs, Chingford,| 3855 ?|Neilson's system 1 the stack 
» | R. A. Lister and Co,, 
Dursley .. .. ..| 376 
»» | Phillips, Newport,| 
5244) 
Ventilation, as- 
C | C. Kite and Co. London.; 4000 sisted by hot In the stack 
ar .. 
| 


‘© A. Mr. Gibbs’s machine, exhibited by Mr. W. W. Champion, 
was tried on meadow hay and afterwards on sewage rye grass. 
the first trial, which was made under fairly favourable conditions, 
the exhibitor failed to make hay of as good quality as might have 
been made in similar weather without any artificial means. The 
result of the second trial, which was upon sewage rye grass, was 
more satisfactory, and we are of opinion that on sewage farms, 
where rye grass has to be converted into hay, the machine might 
be a useful auxiliary ; but that even if the results obtained were 
more certainly and completely effectual than they have proved to be, 
the prime cost of the machine would place it beyond the reach of 
ordinary farmers, while the difficulty of its removal would be a 
serious obstacle to its general use. 

“B. The various adaptations of the Neilson system exhibited 
have been tried on meadow hay in the stack, and three of the most 
powerful fans, exhibited by Mr. Coultas, Messrs. Lister and Co., 
and Mr. Phillips, were afterwards tested upon barley stacks. The 
result, as regards hay, can in no case be considered satisfactory, 
taking into consideration all the circumstances under which the 
hay was put together. None of the exhibitors proved that they 
were able to ae good hay in wet weather. In a few instances 
where fairly good hay was obtained, equally good, if not better hay 
might have been secured without the application of fans. The 
trials of the three selected fans upon corn were even less satisfac- 
tory than those upon hay, none of the machines having succeeded 
in effectually drying the corn in the stack. 

“C. Mr. Kite’s system of ventilation in the stack was not suc- 
cessful in its application, nor do we think that it has any practical 
value. 

“*Under these circumstances we do not feel justified in awarding 
the prize. Mason Cooke, 

«Rept, 16th, 1882, “Signed, C. LITTLE, 

Gro. H. Sanpay.” 


* The upper terminal is that portion of the conductor which is between 


the top of the edifice and the point of the conductor. 
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THE WORTHINGTON STEAM AND BREWERY 


PUMPS. 
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By the accompanying engravings we illustrate a direct-acting 
steam pump, and a pump on the same principle arranged 
specially for brewery purposes. The pumps are made by Mr. H. 
R. Worthington, of Broadway, New York, and are now being 
introduced into this country. The pumps are well designed and 
made, and one we recently saw at Messrs. Simond’s brewery, 
Reading, had given great satisfaction. 

The above is a sectional view of one half of the steam pump, 
the object of the arrangement being to obtain simplicity of 
interior arrangement and certainty of action of the steam valve. 
This, as may be seen at E, is an ordinary slide valve, working 
over ports in a flat face a slide valve with positive action 
being considered the best. The motion of this valve is produced 
by a vibrating arm F, which swings through the whole length of 
the stroke of the piston rod. As the moving parts are always in 
contact, the blow inseparable from the tappet system is avoided. 
The double-acting plunger B works through a deep metallic 
packing ring, an accurate fit, being neither elastic nor 
adjustable. Both the ring and the plunger can be quickly 
taken out, and either refitted or exchanged for new ones at small 
cost, and if it be desired at any time to change the proportions 
between the steam pistons and pumps, a plunger of somewhat 


| larger size, or decreased to any smaller diameter, can be readily 
| substituted so as to retain exact proportions between the power 
}and work, The plunger is placed above the suction valve. The 
, water enters the pump from the suction chamber C through the 
’ suction valves, then passes partly around and partly by the end 
| of the plunger, through the force valves, nearly in a straight 
{ course, into the delivery chamber D, thus traversing a very direct 
}and ample water-way. The bottom and top plates furnish a 
large area for the accommodation of the valves. These consist 
of several small discs of rubber, or other suitable material, easy 
to examine, and inexpensive to replace. To effect the steam 
valve motion, two steam cylinders and two pumps are cast 
together to form one machine. The right-hand division moves 
the steam valve of the left-hand one, and vice versé. Under this 
arrangement one pump takes up the motion when the other is 
about to lay it down, thus keeping up an uniform delivery with- 
out pulsation or noise. 

In the brewery pump, the plunger C works in a composition 
lined cylinder. As it is important, especially in lifting hot beer 
by suction, the amount of air space or clearance in this cylinder 
is reduced to a minimum, by the arrangement of the valves 
shown in the lower figure. 
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WE commence this week the publication of a complete set of 
dimensioned drawings of the machinery of the s.s. Leerdam of 
the Netherlands American Steam Navigation Company, built by 
the Netherlands Steamboat Company, of Rotterdam, at their 


Fyenoord Works, well known to many of the readers of THE 
ENGINEER. The engines will be found to compare satisfactorily 
with the very best types of marine engines built in this country, 
and we venture to think that our engravings will be found full 


of instruction, especially to the junior members of the profession. 
For the last fifteen years the steam navigation companies in 
Holland ordered almost all their steamers in England or Scotland, 
and the only orders, which were executed at the Fyenoord 
Works during that time, were for the Royal Dutch Navy, and 
steamers for their own line trading between Rotterdam and 
London. The Direction of the Netherland Steamboat Company 
decided upon showing the public at that they were able 
to com) in workmanship with the British firms, and to 
build the s.s. Nederland, intending to trade themselves with her 
to the Colonies ; but on approaching completion they saw a 
better prospect to command success by opening a new line to 
Baltimore. The ship accordingly made her first trip in August 
of last year to that port, and was successful in every respect. 
She got through the severe storms of last winter very well, and 
showed off her good workmanship in such a manner that the 
Netherlands American Steam Navigation Company, being in 
want of another ship for its Rotterdam-New York line, purchased 
the ship and re-named her the Leerdam. She is now being 
altered at Fyenoord Works into a spar deck ship, and fitted with 
emigrant arrangements, and sails again in the course of the month. 

The result of the courageous policy of the Direction was that 
they got the order for a new ship for the Netherlands American 
Steam Navigation Company, the Zaandam, the trial trip of 
which was referred to in our pages not long ago. Another order 
for a Bilbao iron ore steamer, which will be called the Hollandea, 
was secured in the beginning of the year, and must be com- 
pleted by December next. 

Our engravings will be found so complete as to require little 
further explanation. The ship is of iron, brig rigged, with a raised 
forecastle, bridge, and poop deck. Her gross registered tonnage is 
2333 ; net ditto, 1736; lengthoverall, 320ft.; extreme breadth, 38ft. ; 
depth of hold moulded, 24ft. 8in.; dead weight cargo, 2100 tons ; 
coal in bunkers, 600 tons ; cargo space, 107,400 cubic feet ; load 
draught, 21ft. 4in., with 2100 tons dead weight cargo and 600 tons 
of coal. Good accommodation is provided for forty first-class and 
eighteen second-class passengers, and for captain, officers, and 
engineers. 

A distilling apparatus, capable of supplying 65 gallons of fresh 
water per hour, and three steam winches with a separate donkey 
boiler on deck, are provided. The three hatches are 9ft. 10in. by 
10ft. 6in. She has six water-tight bulkheads, of which three go 
up to the main deck. The frames are 5in. by 4in. by yyin., and 
are 23hin. apart. Plating is, garboard, }#in.; intermediate, jin. 
and }in.; sheerstrake, }§in. thick ; the height of the bulwarks 
is 4ft. 3in. 

The engines are 250 nominal horse-power, the cylinders 394in. 
and 69in. diameter, 3ft. 6in. stroke ; the length of connecting 
rod, 7ft.; the cooling surface of the condenser is 3150 square feet, 
given by 1596 brass tubes 12ft. 1lin. long, gin. outside diameter; 
there is one single-acting air pump 26in. diameter, 24in. stroke ; 
a centrifugal circulating pump is fitted, the diameter of the steam 
cylinder is Yin.; stroke, 8in.; diameter of fan, 234in.; diameter 
of in and outlet pipes, 10in. The two feed pumps are single- 
acting, 3fin. diameter, 24in. stroke ; there are two similar bilge 
pumps. One of Messrs. Brown's combined steam and hydraulic 
reversing engines has been fitted to work the valve gear. The 
diameter of the crank shaft is 12in.; of the crank pin, 12bsin., 
and it is 13in. long ; the screw shafts are 114in. to 12in. diameter, 
all of steel. Steam is supplied by two double-ended boilers, 
1lft. diameter and 18ft. long, with four furnaces in each 3ft. 2in. 
diameter, 6ft. 7in. long ; the total grate surface is 144 square 
feet ; the total heating surface, 4305 square feet ; the pressure, 
70 1b. The boilers were tested to 140 lb.; the number of revo- 
lutions on trial was 65, in service 62 ; the speed of ship on trial 
was 12 knots, in service about 11 knots; the indicated horse- 
power on trial was 1250, in service about 1100 ; the coal con- 
sumption per twenty-four hours, with 21ft. 4in. draught and 
11 knots speed, was 23 tons, or 1‘9 lb. per horse per hour ; the 
length of engine room is 21ft. 6in., of the boiler room 33ft.; the 
diameter of the screw propeller 15ft. 6in., pitch 20ft. 6in.; weight 
of engines—shafts, propeller, water in condenser, everything in- 
cluded—152 tons ; weight of boilers, with water and fittings, 104 
tons; total weight, 256 tons. We annex a set of indicator dia- 
grams, taken on her voyage to Baltimore, dated 26th Decem- 
ber, 1881. 
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our thanks to the company for an admirably 


id .64 


We have to 


executed set of tracings, from which our drawings have been 
prepared, and for the courtesy with which it supplied 
minute information concerning its work. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Charles ibbs, chief 


engineer, to the Heroine, when commissioned ; William H. Gul- 
liver, chief engineer, to the Linnet ; Joseph Bamford, engineer, to 
the Dasher ; and George J. Fraser, engineer, to the Osprey, when 
commissioned ; Charles Ephraim Uffindell, chief engineer, to the 
Constance ; J. T. H. Denny, engineer, to the Constance ; and John 
A. Murray, assistant engineer, to the Constance ; William Hollo- 
way, chief engineer, to the Asia, additional, vice Shearman ; Thomas 
Sagar, to the Pembroke, additional, vice Holloway; William H. 
Green, to the London. 


— 
We 
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DURHAM’S GOVERNOR FOR ELECTRIC LIGHT ENGINES, 
CONSTRUCTED FOR MR. W. SPOTTISWOODE, F.R.S., COOMBE BANK, SEVENOAKS, 
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THaT a governor is needed for the control of a steam engine 
driving electric lighting machines there is no doubt, and that 
such a machine should be capable of the utmost delicacy and 
adjustment may be taken as a matter of course. Some experi- 
ments recently carried out at Coombe Bank, the residence of Mr. 
Spottiswoode, F.R.S., near Sevenoaks, serve to show to what 
perfection a governor can be brought. The machine alluded to, 
and which we illustrate this week, is one of Durham's patent 
velometers, and as this machine is now so well-known, it is not 
necessary to give any detailed description of its action, beyond 
reminding our readers that the general principle is the combina- 
tion of a water cylinder with a steam one. The machine is 
driven from the engine shaft by means of a rope made of cow 
hide, which passes round a pulley on the main spindle; at a cer- 
tain point this spindle is cut, and one end is attached to the 
inside ofa coiled spring C, whilethe other part of thespindle, which 
carriesa fan revolving in a closed watercylinder A, is attached to the 
outside of the same spring. When the engine is running, the rotary 
action is communicated from the engine shaft to the pulley on 
the governor spindle and through the spring alluded to above, to 
the fan in the water cylinder. It will be at once seen that 
should the engine for any cause, such as the loss of resistance, 
tend to run at a speed higher than is desired, the pulley on the 
first governor spindle will run faster than the fan on the second, 
and the difference of speed so obtained sets up an action in the 
spring, which action is used for the moving of a slide valve on a 
steam cylinder C by the gear B D F, the piston rod of 
which is connected to the throttle valve of the engine 
by the rod I, and in this manner the working of the 
engine is controlled. By simple adjustments and a counteract- 
ing spring H, any desired number of revolutions may be allowed, 
but should the engine tend to run ever so slightly over such a 
speed, it is immediately checked and rigidly kept to the rate of 
running settled upon. The counteracting spring is capable of 
such nice adjustment that by its means alone, the stop valve 
being full open to the engine, any speed desired may be obtained 


electrician, Mr. Ward, consists of four circuits of incandescent 
lamps—Swan’s—thirty lamps making up a circuit; four large arc 
lamps one at each corner of the outside of the dwelling-house, and 
ten large arc lamps, which are situated among the trees in the 
park, and which produce a beautiful effect on the foliage and 
terraces as seen from the drawing-room windows. In the experi- 
ment to which we have referred, when the engine was first 
started it was run slowly for a little while, being occupied 
in pumping water to the top of the house; but when 
darkness set in it was called upon to run the dynamo, 
and the experiments were carried out. The engine being 
driven at a uniform speed of 58 revolutions, caused the dynamo 
to make 900 per minute, and in making this 900 it emitted a 
sharp, clear musical note. That the pitch of this note would 
form an absolute guide to the speed of this machine was accepted, 
for were the engine to run at ever so slightly an altered speed. 
the difference would of course be communicated to the dynamo 
in the proportion of 58 to 900, or nearly 16 to 1. And if it be 
accepted that one revolution of the engine would very percep- 
tibly alter the note, a gauge is established by which the 
regularity of the engine is tested to an increase of one revo- 
lution. At the beginning of the first experiment the four large 
arc lamps, before spoken of as having been placed at the corners 
of the house, and which Mr. Ward considers require some 5-horse 
power to drive, as well asone circuit of incandescent lamps, requiring 
about 34-horse power, were lighted. By means of a telephone 
in Mr. Spottiswoode’s laboratory, the note of the dynamo could 
be distinctly heard. At a signal arranged beforehand, 
Mr. Ward threw off the arc lamps, leaving the Swans on, 
but the note of the dynamo remained absolutely the same, 
proving that the governor had attended most promptly to 
its duties. Previous to the application of the governor in 
the engine-room, it had been necessary for the electrician 
to telephone to the engineer of his intention of making 
any change ; the engineer had then to look after his engine, and 
the constant result was that valuable lamps were destroyed. 


within the limit of the engine’s power, even to the bringing of 
the machinery to perfect rest. 

Some little distance from Mr. Spottiswoode’s house a hand- 
some engine-room has been built, and within it is placed all the 
machinery necessary for the purposes of supplying light, water, 
&c., not only to the dwelling-house itself but to the stables, out- 
houses, and the pleasure grounds. All the machines, instru- 
ments, tools, &c., to be found within the engine-room are kept 
scrupulously clean and in order by Mr. Volter, the engineer ; 
indeed, his department looks more like a handsomely furnished 
mechanical museum than what is conventionally known 
as an engine-room. At one side is the engine, which is hori- 
zontal, and of about 12-horse power nominal, and has been built 
by Messrs. Middleton and Co., of Southwark; the cylinder, 
which is steam jacketted, is 1lin. in diameter, and has a stroke 
of 2ft. It is fitted with two expansion valves working on the 
back of the slide valve, and capable of adjustment and alteration 
by means of a hand-wheel at the end of the valve chest, which 
moves the right and left-handed screwed spindle upon which the 
valves work. A fiy-wheel 10ft. in diameter, and weighing some 
4 tons, is fitted to the crank shaft. Steam is supplied from a 
boiler, which is situated in a recess shut off from the engine-room 
by means of a glass door and partition. The boiler is of the 
vertical type, stands 12ft. high, is 4ft. 6in. diameter, and is provided 
with four 9in. crosstubes, It is by the same maker as the engine, 
and steam is supplied from it at a pressure of 501b., hard Welsh 
smokeless coal being used. Near to the boiler-room door, 
beside the engine, where the easiest and most direct connection 
can be made with the throttle valve, and standing on a pedastal, the 
governor we illustrate is placed. In the centre of the room the 
dynamo, one of De Meritans’, is fixed, a light polished rail running 
round it as a protection against accident, and by the walls many 
other machines and instruments are placed, while an alcove or 
recess has been fitted up with a vice, vice bench, and a quantity 
of tools for the use of both engineer and electrician. The whole 
system of lighting, which is under the superintendence of the 


Now nothing of this kind is needed, and Mr. Volter in the engine- 
room is quite ignorant of any change, however great, which may 
be made with the lighting, for the governor works so silently 
and so steadily as to attract no attention. In carrying out the 
second experiment the same lights were used, 7.e., 30 incandes- 
cent and 4 arc. The incandescent lamps were first put out, but 
the intensity of the light from the arcs remained the same ; the 
operation was then reversed, the arc lamps being suddenly put out, 
and the light of theSwans was declared to be absolutely unaltered. 
The third experiment was the most crucial one, but from it also 
the governor came out satisfactorily. It was decided to light the 
entire system and then to throw them all off simultaneously. 
The telephone having now been brought into use in order 
that the note might be closely listened to, the signal 
was given and the entire system of lighting was suddenly 
thrown out, but the note continued in the engine room 
unaltered. Mr. Durham was anxious that one more test should 
be made, and the experiment, which we may call No. 4, was 
carried out in the engine room. At the beginning of the experi- 
ment the machine was being driven at its usual speed, 900, only 
a few lights, however, being left burning. The dampers were 
then put on to the boiler and firing was stopped, the pressure 
gauge registering 50 Ib. The steam then fell pound by pound 
without producing the slightest variation in the note of the 
machine, the engine making still its normal 58 revolutions. 
When the steam had fallen to 30 lb. by the gauge the driving 
belt of the dynamo was suddenly thrown on to the loose pulley, 
but the crank continued to keep at 58 revolutions. It is of 
course understood that no governor can act unless a change takes 
place in the velocity of the engine, but whereas there are some 
governors which maintain a constant relation between their own 
speed and the position of the throttle valve, there are others—as 
for example the well known Pitcher governor—which, running 
faster for a moment, set the throttle valve in a new ition, 
and then return to their own old position. This is 
also done by the velometer, the alteration in the speed of 


the engine and dynamo necessary to effect the change of positio 
in the throttle valve being too brief in duration to be noticed b: 
the ear, or to produce an appreciable effect on the lamps in circuit. 


Tue NAILMAKERS’ ASssocIATION. — The committee of the 
Operative Hand Nailmakers’ Association of South Staffordshire 
and East Worcestershire ap wg to memorialise the local 
members of Parliament to bring the evils of the truck system before 
the House of Commons, with a view of a bill being passed which 
shall enable the police to visit the ‘‘ tommy shops,” and so prevent 
employers from paying wages in kind. 

COLLEGE OF ScIENCE AND ARTs, GLAscow.—We have ex- 
amined the syllabus of classes to be held in this institution during 
the coming session, and find that ample provision, at moderate 
fees, has been made for the wants of mechanical, civil, and elec- 
trical engineering students, as well as science and technical students 
generally. No less than sixteen subjects of the Sci and Art 
Department are taken up, besides three technical subjects of the 
City and Guilds of London Institute, including mechanical and 
electrical engineering in all its branches. In the late science 
examinations the students seem to have acquitted themselves with 
marked distinction. Those desirous of further information may 
refer to our advertising columns. 

THE POLYPHEMUS.—The armour-plated torpedo ram Poly- 
ph Wo der May, got up steam at Chatham yesterday, 
and in the afternoon left, on her way to Portsmouth. Her 
engines worked very smoothly, but it is expected her boilers will 
give some trouble, and although they were made to work up to 
1201b. per square inch, an inspection has shown that it would not 
be safe to work them over 701b., and an order has been issued that 
on the passage round they are not to be worked beyond that 
pressure. The result of the journey to Portsmouth will pretty 
well determine what will be done with the vessel, but it is fully 
expected that her boilers will have to be taken out and replaced by 
others. They are of the locomotive pattern, and were put on 
board more for experimental purposes than anything else, as they 
do not occupy as much room as ordinarily ; but up to the present 
the trials which have taken place with them have been failures. 
It is understood at Chatham that she will not go beyond Ports- 
mouth, as it is believed it would not be safe to send her to sea. 

THe TrapeEs’ Union ConcrEss.—The Trades’ Union Congress is 
now sitting in Manchester, under the presidency of Mr. R. Austin, 
the local secretary for the district section of the Amalgamated 
Society of Engineers. The first real business before the Congress 
was the presentation of the report of the Parliamentary Committee, 
a document drawn up in a spirit of moderation which deserves 
credit, and it may be of interest to quote the reference made to 
the general trade of the country. This, the report stated, had not 
been so brisk during the past year as could be wished. Exception 
to this general quietness must, however, be taken in the case of the 
engineering and iron shipbuilding trades. In these branches it was 
believed that the demand for labour was fairly good. In the iron 
shipbuilding trade it had never been equalled, and so far as union 
purposes were concerned, the men appeared to be laying by for the 
proverbial ‘‘rainy day.” In the mining industries and buildin 
trades employment was still slack and wages low. One o 
the main causes of slackness in the former industry was, 
undoubtedly, the increased means of production of recent years. 
That of the latter industry might be safely ascribed to the 
fact that the commercial classes had not been making the 
immense profits they did ten years ago. On Tuesday, Mr, 
Austin delivered his presidential address, in the course of which 
he pointed to the progress which had been made in the im- 
— and representative strength of the Congress since its 
‘ormation fifteen years ago, and estimated that from about 150,000 
unionists represented at the Congress in 1869, that number at the 
present Congress had grown to 500,000. After the president’s 
address the Congress proceeded to the ordinary business, and has 
since been — in discussing a variety of questions. Resolu- 
lutions have been passed urging the necessity of increasing the 
number of factory inspectors ; reforming the patent laws; devis- 
ing further means for the a of loss of life by boiler 
explosions; prohibiting any but duly qualified and certificated 
persons taking charge of steam engines or boilers; calling upon 
Government to increasethe number of sub-inspectors for mines, and 
recommending the appointment of fitting practical miners to fill 
such positions ; and urging the amendment of the Employers’ Iia- 


bility Act so as to render it compulsory. 
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LETTERS TO THE EDITOR. 


[Continued from page 213.]} 


WISWALL’S TILTING WEIR. 


Sin,—Referring to a letter in THE ENGINEER for September 15th, 
p. 196, from Mr. Wiswall, in answer to mine in the previous 
number, I beg to thank him for so courteously furnishing the 
required information, which, however, threatens to widen the 
discussion beyond its legitimate limits. 

The principle of this tilting weir is at once self-evident, but the 
most important feature of it is its automatic action, and it was to 
this special point only that I called attention in my last letter, 
p- 176. Any one would have judged from the sketches which 
appeared, and the data that were given, that no “‘ observations or 
experiments ” would be necessary to determine whether the prin- 
ciple is correct, for, if properly designed, it ought to be efticient if 
— in any stream ; but it seems this is not so, and it would 

ve been well had Mr. Wiswall stated at the outset what the 

uliar circumstances of his weir are, and “‘ which could not be 
cnown to any one who has not taken observations and made expe- 
riments for the express purpose ;” for without the explanations 
which have since appeared it is very misleading. I can see the utility 
of making observations in the river, but fail to realise the necessity 
for any experiments. 

Though the assertions made by Mr. Wiswall may be open to 
question, viz., as to the ordinary water level being lft. above the 
weir crest, and, more ew that every 1ft. of rise in the upper 
reach causes exactly 2ft. of rise in the lower reach. Yet, not 
having made special “ observations ”—I will not say ‘‘and experi- 
ments”—-I am willing to accept this as correct, and also leave 
out the weight of the gate, and consider it as a plane turning on 
its pivot as axis. 

According to this theory, should a flood occur equal in height to 
the fall of the weir, the tail water would rise so as to completely 
submerge the gate—when it becomes, as Mr. Wiswall allows, of 
the same specific gravity as water—the flow assuming a practically 
dead level, and the weir remaining in its normal position. Pro- 
bably such a flood, say of 9ft., has been, and may still be, expe- 
rienced in this locality, and the weir in that case would be 
inoperative at the very time it ought most to be relied upon ; or, 
allowing it did still act through the momentum due to what little 
velocity there would be left in the water, what use would it serve? 
Tnasmuch as the automatic action depends on the more rapid rising 
of the tail water than the approaching water, the gate is bringing 
water down more rapidly than at present into the lower pool, pro- 
bably causing floods to the same extent as now. 

Now, no one has doubts about the gate chains acting when the 
crab is applied, but the very fact of their adoption is a standing 
evidence against the gates working automatically, in the ordinary 
acceptation of that word, for if this action were counted on, why 
furnish elaborate multiple crabs, &c. ? 

One other remark, and I havedone. In instancinga similar case 
of automatic action, where it has proved successful, in a gate fixed 
on the river Medlock at Manchester, Mr. Wiswall says, “ It acts 
automatically under a head of 2ft., at which point it was designed 
to tilt.” I send a rough sketch and description of this, which will 
enable your readers to judge for themselves. 
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The built stone cill or overflow is about 7Oft. long, and is 2ft. 
lower than the top of the gate. All the water falling over the cill 
or weir has to pass away by a vertical drop through a shaft 10ft. in 
diameter into a nearly level tunnel of somewhat less cross sec- 
tional area. The gate, we are told, comes into operation under a 
head of 2ft. ‘The sectional area of the shaft is 78 square feet, 
while that of the water passing into it before the gate would come 
into play would be—length of stone cill, 70ft. x 4ft. deep = 280ft.; 
width of top of gate, 10ft. x 2ft. deep = 20ft.; total, 300 square 
feet. This requires no further comment from me, but I will just 
remark that in this case also lifting chains and a crab are provided 
for its working. Wiiam T. OLIve. 
Didsbury, September 19th. 


HALPIN’S COMPOUND ENGINE. 


Srr,—I quite _— with you in the statement you have made at 
the end of your description of Mr. Halpin’s patent engine, which 
you published in THz Encrnrer of last Friday, namely, that a 
consumption of 17°47 lb, of steam per indicated horse-power 
was a performance unparalleled in economy by any small engine. 
I will go further, and add that it is a very exceptional performance 
for any engine, large or small. How was such a result obtained? 
On this point you are silent ; but I believe Mr. Halpin attributes 
the rare economy of his engines almost altogether to his steam 
jacketting arrangements. Now I believe that Mr. Halpin is entirely 
wrong in this respect, and that the economy of his engine is due to 
a different cause; and as the subject is one of great interest to a 
great many of your readers, I ask for space to say a few words 
about it, and I hope that Mr. Halpin will take what I have to say 
in good part, and will express his views on the subject. 

Mr. Halpin, instead of trying to reduce surface in his cylinder, 
augments it as much as possible. Thus, he puts ribs on the sides 
of his cylinders projecting into the steam jacket, and ribs on the 


lid of the cylinder ; and he ribs his piston, because he cannot help 
doing so, because the cylinder cover is ribbed. 

The ribs are the late C. W. Williams’s “‘ heat ” in another 
form. Peclet has shown that the power Mwah a a metal plate 
of trausferring heat from one side to the other is a function of the 
surfaces, and noi alone a function of the conducting power of the 
plate. Thus 1 square inch of iron }in. thick will transmit as much 
heat as about 10 square inches of surface of metal can take up. 
Thus, for example, let A in the sketch be part of the side of a fire- 

box 4in. thick, and let B be a peg 64in. long 
“A and lin. in diameter ; then that portion of 
x the peg lin. in diameter and ¥ long, which 
is stuck in the plate <A, will transmit all 
the heat that can be absorbed by the 10 
uare inches of peg on the fire side of the 
hia, and the 10 square inches on the 
other side will give up to the water all 
the heat that the other end of the peg 
absorbed ; consequently such a peg cannot 
be made red hot. It will be very little hotter than the 
plate in which it is put. This is an obvious way of aug- 
menting surface, and Mr. Williams made boilers which he 
stuck full of heat pegs. The boilers steamed very well at first, but 
soon came to grief because of deposit which the pegs prevented 
from being removed. It is important to observe that if the peg 
stopped off at the plate, and did not go into the water then it 
could be made red “4 because the square inch of end of the peg 
could not give up all the heat that 10in. absorbed, and so a boiler 
with pegs all in the fire or all in the water is no better than a 
boiler without. 

Now Mr. Halpin obviously understands all this very clearly, and 
I see that his heat pegs aap d come through the cylinder lid. 
So far I will admit that he is right, but the consequence of carrying 
the projections inwards is that the piston, which is not jacketted, 
offers an additional cooling surface as compared with that of a plain 
piston precisely equal to the extra heating surface of the lid. Thus 
they neutralise each other. As regards the sides of the cylinder, as 
they are fitted with pegs, so to speak, only in the steam jacket, 
they are, for the reason I have explained, no better than a boiler 
with the pegs all on one side. ‘ 

But besides all this, Mr. Halpin seems to me to be wrong in this 
theory. All that is needed is that the jacket shall keep up the 
temperature of the cylinder, so that condensation shall not take 
place. Now the whole of the condensation which takes place per 
stroke is effected by an almost infinitesimally small thickness of 
metal, and a jacket will do the greatest service not when it 
transfers a great deal of heat to the cylinder, but when it keeps 
up the temperature to a very high point—two very different things. 
But heat pegs can only operate to transfer quantity of heat; they 
will in nowise affect intensity. 

The results of the trials made with Mr. Halpin’s engine justify 
all that I have said. It will ay | be disputed that the value of 
two jackets will be estimated by the quantity of steam condensed 
in them, and that jacket is, cwteris parilus, most efficient in which 
most steam is condensed. But as you have already pointed out, 
the weight of water condensed in the jackets of Mr. Halpin’s engine 
is far below the average. What then becomes of the efficiency of 
his heat peg arrangement ? 

To what, then, was economy due? When we turn to the dia- 
grams we see that they are, to say the least, indifferent. There is no 
sharp cut-off in the high-pressure cylinder, but, on the contrary, 
some wiredrawing. Yet although at first sight the diagrams 
seem to be, I had almost said bad, in that they are not to be com- 

for cleanness of cut-off, &c., to those had from Corliss and 
many other types of engine, it is, I think, in these diagrams that 
we must seek for the economy of the machine. Now if the dia- 
s are examined it will be seen that before more than a small 
lotion of the return stroke in the high-pressure cylinder has been 
made, the back pressure begins to rise, and goes on rising rapidly— 
a result due mainly no doubt to the small size of the intermediate 
receiver. I was much struck with the similarity of these diagrams 
with those published in THE ENGINEER some time since, taken 
from an engine by Messrs. Garrett, of Saxmundham, which engine 
gave, you stated, very high resultsin economy. You then pointed 
out that this getting of a high receiver pressure was conducive to 
economy by } ser, the steam before it enters the low-pressure 
cylinder, and I have no doubt that it is to this rise in pressure in 
the receiver that the exceptional economy of Mr. Halpin’s engine 
is mainly due. 

I have no desire to assert this opinion in a bigoted way, and I 
am quite open to conviction on the other side, but I think the 
least Mr. Halpin can dois to explain why on his theory his engine 
works so economically. S. B. Porter. 

Nottingham, September 18th. 


GRAIN HOPPERS OR BINS. 


Srr,—We cannot agree with the deductions of Mr. Isaac Roberts, 
as described in your impression of September 15th, respecting the 
pressure of grain on the bottoms of grain hoppers or bins ; because 
the experiments, as carried out, ignore the actual conditions under 
which grain is usually stored and manipulated, such conditions 
being as follows :—Firstly: The walls of the structure are always 
liable to receive vibrations from machinery or other causes; thus 
the frictional contact of the grain with the sides of the walls may 
become disturbed at any moment. Secondly : The grain hoppers 
are usually emptied from below by draw-off spouts, these spouts 
being set to deliver at any rate from 10 tons to 150 tons per hour. 
Thirdly: When the hoppers are being discharged, the moving 
grain moves like a fluid throughout its whole mass from bottom 
to top. The shape of the sinking mass in its upper part is of the 
same form as the bin, but in its lower part it is like an inverted 
cone, the apex of the cone being directly over the discharge aper- 
ture, the sides of the cone being at an angle due to the limiting 
angle of resistance of the grain. 

We maintain that the above conditions must be taken into 
account before any reliance can be placed upon the formulz given 
by Mr. Roberts. We must also ra og exception to his statement 
that any data founded upon the “rules applicable to hydraulics 
will not apply” to the strains upon the partition or external 
walls of grain hoppers, more especially as he is curiously silent as 
to his reasons for such a statement. We believe that the only safe 
way to decide upon the strengths requisite for the sides and bottoms 
of grain hoppers is to treat the grain as a fluid, and not’as a static 
mass, as in the experiments made by Mr. Roberts. 

We have witnessed two distinct cases of failure and considerable 
loss, caused through the use of badly-designed bins, with brickwork 
external walls; and we therefore consider ourselves justified in 
entering a protest against the use of any formule which treats the 
grain simply as an inert mass. HIGGINBOTTOM AND STUART, 

Liverpool, September 20th. Milling Engineers, 


SEWAGE AND AIR. 

Srr,—Mr. Hughes’ letter in your last issue suggests that I 
should try the effect of drying solid and fluid excretions ty ee 
and agrees that, if the result is the abat t of nui » he will 
acknowledge the correctness of my hypothesis as to reactionary 
principles. But Mr. Hughes will, — permit me to point 
out, that in making that suggestion he has entirely overlooked the 
very root of my theory, viz., that such reactionary influence can 
only exert itself when exercised under the condition of an absence 
of air. I do not wish to travel out of our immediate subject of the 
effect of wir on sewage more than is possible without altogether 
ignoring subjects which are collateral to the discussion, and I 
therefore desire not to enter as fully as Mr. Hughes’ letter invites 
into the subject of the possibilities of mechanical separation of 
solid and fluid excreta. 

I certainly have no desire or inclination to be “‘ dictatorial,” as 
assumed by Mr. Hughes, and shall only be too glad to be convinced 


that effectual separation under all conditions of indiscriminate 
usage is practicable ; but, as far as my experience at present goes 
it justifies me in the assertion of impracticability. We shal all 
be indebted to your correspondent for the information he kindly 
promises us, and for myself, I can assure him I am by no means so 
wedded to my theory that I cannot be won over to his views if 
reasonable grounds are shown to me for a change of opinion, 
St. James’s-street, 8.W., September 18th. 


GEOGHEGAN AND STURGEON’S JACKETTED PISTON. 


Srr,—I can quite understand that the jacketted piston described 
by Mr. Reginald Bolton in your issue of the 15th September is an 
original invention, so far as he is concerned, as he could not at the 
date he mentions—viz., in January last—have known of our pre- 
vious invention, patented on the 27th October, 1881, and therefore 
not published when Mr. Bolton designed his engine. I enclose 
copy of our specification that you may see we describe the very 
plan he shows, both in our provisional and plete specifications, 
though we prefer the method illustrated in THE ENGINEER of Sep- 
tember 8th, as being simpler and avoiding the complication of 
telescope pipes and glands, I may also mention that a similar 
plan for bringing cold water in contact with the interior surface of 
air-compressing cylinders is covered by my patent, No, 4863, 
1877, for cold air machinery. 

Our object in this invention is not so much to ‘‘ provide addi- 
tional surface,” as to dispense with non-effective or mal-effective 
surface. We regard the chief defect of the outside jacket as 
arising from its being spread over the whole length of the cylinder, 
Thus, during the period of one stroke the jacket is, on the acting 
side of the piston, opposed by steam of nearly the same mean 
temperature, while on the exhaust side it is, one the same 

riod, opposed by steam of much lower temperature. It therefore 

ollows that the exhaust will take more out of the jacket than the 
working side of the piston, owing to this difference in temperature ; 
and the bulk of the heat thus robbed from the jacket at the expense 
of the boiler will pass away with the exhaust steam, the moisture 
in which is partly re-evaporated, and its temperature uselessly and 
even mischievously aeol. Under such conditions of working the 
more effective the jacket is made, as regards rapidity of conduction, 
&c., the less real advantage is obtained, as the greater proportion 
of that increased effect is taken up by the exhaust steam, and thus 
thrown away. In our arrangement we aim at eliminating from the 
system, as much as — this wasteful expenditure of heat upon 
the exhaust steam, by forming a travelling steam jacket as a guard 
or shield in front of the acting steam, and heating the inner 
surface of the cylinder by direct contact therewith, and with the 
very minimum of condensing surface opposed to the live steam. 

3, Westminster-chambers, London, JOHN STURGEON, 

September 18th. 


THE ELECTRIC LIGHT AT THE NORTH-EASTERN EXHIBITION, 


Sir,—We notice in your issue of the 15th inst. an account of the 
opening of the Tynemouth Exhibition, in which it is stated :—‘‘ It 
is only right to say that the dynamo for this light was, on the 
opening night, driven by a ‘ Robey’ engine, and as this engine had 
only been placed in the building on the previous evening allowance 
may be made for the fact that everything was not quite in order.” 
Your remark that the engine was only delivered the previous day 
might lead some of your readers to the erroneous supposition that 
the engine had something to do with the non-working of the light 
on the first night. While your statement is correct that the engine 
was only set to work the night previously, yet, as it is our practice 
to deliver all our engines in complete jor | order, this circum- 
stance did not cause the partial failure of the light, which was due 
entirely to the inefficiency of the intermediate gear, and which 
gear was not supplied by us. 

We shall feel obliged by your kindly inserting this in your next 


issue. ROBEY AND Co, 
Globe Works, Lincoln, September 20th. 


COMPOUND ENGINES. 

Srr,—There are, I think, two fundamental errors in ‘‘ J, L.’s” 
communication on the above subject. 

In the first place he seems to reason on the theory that the low- 
pressure piston is acted on by two separate and independent agents, 
steam and vacuum, whereas it is really urged forward by steam 
alone, expanding continuously, while the pressure falls from the 
initial—which may be above or below the atmospheric pressure— 
to the pressure in the condenser. In the second place he supposes 
the volume of the high-pressure cylinder to remain constant. 
Now, if this volume of steam when expanded into a low-pressure 
cylinder, whose volume is 1, gives a mean pressure of, say, 101b, 
—when expanded into a low-pressure cylinder whose volume is 10, 
the mean pressure will be only }{ = it. We have then ,\, the 
pressure on ten times the area, so that oa will remain the 


same. TTHEW PAUL, JUN. 
Kirkton, Dumbarton, September 19th. 


THE DETONATION OF GUN COTTON, 


Srr,—In the article in THz ENGINEER of the Ist inst., you state 
that Professor Abel ‘‘ discovered that all explosives, even including 
gunpowder, were susceptible of more violent explosions through the 
agency of detonation.” As Mr. E. O. Brown, of the Chemical 
Department at Woolwich, has usually been mentioned in con- 
nection with this important discovery, I should be interested to 
know what part or parts of it are attributed to these two gentle- 
men respectively. W. MARTIN. 

36, Great Ormond-street, September 20th. 


RAILWAY ROLLING PLANT ON TRAMWAYS. 


Sir,—The theory which your correspondent, Mr. J. Smith, 
wishes to uphold is carried out in actual practice in Paris at the 
present time, where some of the tramways are worked with Ameri- 
can horse cars which only have flanged wheels on one side. The 
only time I rode on one it left the metals at the first sharp curve, 
The flanged wheels were nearest to the radius of the curve. 

32, Anerley, Sept. 8th. Rost. Ep, PHILLIPS, 


Lacovur’s PitE Driver. — We are requested to state, with 
reference to our article upon ‘‘Lacour’s Pile Driver,” which 
appeared in our issue of August 11th, and also to the illustration 
and short description which appeared last Friday, that Messrs. S. 
Owens and Co., Whitefriars-street, are the sole licensees and 
manufacturers for the United Kingdom. 

City AND GuILDs oF LoNDON INSTITUTE FOR THE ADVANCK- 
MENT OF TECHNICAL EpucaTion.—The Council of the Institute 
regret that owing to unavoidable delay in the completion of the 
workshops and the laboratory fittings, the opening of the Technical 
College, Finsbury, is postponed until January, 1883. Arrange- 
ments, however, have been made for carrying on the work of the 
college, during the winter term, in all its departments in the 
temporary class-rooms of the Institute, Cowper-street, Finsbury. 

Rapip AtLantic Trip.—The Guion steamer Alaska has just 
completed a most extraordinary voyage from New York. On 
Tuesday, September 12th, she started on her voyage at seven 
o’clock in the evening, New York time, or et sme eleven 
Greenwich. On Tuesday afternoon she passed Browhead signal 
station—Ireland—at ten minutes + two, and to cross the 
bar of the Mersey about two o'clock on Wednesday morning 
at flood tide. It will thus be seen that the problem of a seven 
days’ trip from New York to Liverpool has almost been solved, for 
the actual time occupied on the trip of this hitherto unrivalled 
steamer on her voyage from New York to the Irish coast has been 
six days fourteen hours and forty-eight minutes and to Liverpool, 
little over seyen days. f 
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RAILWAY MATTERS. 


On the 9th inst. the Netherlands mails were for the first time 
meet through the St. Gothard instead of by the Mont Cenis 
route. 


THE Brighton Town Council, at their meeting on Wednesday, 
resolved to petition the directors of the London and Brighton 
Railway to run more third-class trains between the two termini. 

A PORTION of the tunnel next to the Central Station, Oldham, 
fell in on Wednesday afternoon, Repairs were being made to the 
roof, and part of the seaffolding is said to have given way. No one 
was hurt, and a train which was shortly due from Mumps received 
timely warning that the line was blocked, Trains to Middleton 
Junction are being sent by Rochdale. 

Ir is stated that Mr. Alexander McDonnell, locomotive super- 
intendent of the Great Southern and Western, has been appointed 
to the North-Eastern of England, and Mr. Aspinall, who was next 
to him, has been promoted to the chief command over the Inchi- 
core works; Mr. Joatts, who superintended the works at Cork, 
being brought up to Inchicore, to fill Mr. Aspinall’s late position, 
and Mr. Smith being placed over the Cork works. 

On Tuesday the Times Geneva correspondent telegraphed that 
continued rain and heavy snowstorms were causing considerable 
loss and serious inconvenience in many parts of Switzerland. The 
St. Gothard Railway was blocked by an earthslip at Gurtnellen. 
The Simplon, Spliigen, and Bernhardin Passes are all obstructed 
7 snow-drifts, and the snow lies a foot deep in the valley of the 

pper Rhone, a state of things unknown in the middle of Sep- 
tember. 

Steps are being taken to promote the construction of a new 
railway through Crowle, Epworth, and Owston, in Lincolnshire, 
and application will be made to Parliament in the coming session 
for the necessary powers. The new line will run through the most 
fertile portion of the Isle of Axholme, which at present has no 
railway facilities. The population of the district is over 10,000, 
and the railway will open up communication with the markets of 
South and. West Yorkshire. 

Tue Board of Trade inquiry into the explosion and collision 
which took place on the Ist inst. on the North British Railway 
near Dunbar station, when the boiler of a powerful goods 
locomotive burst in ascending a gradient of about 1 in 90, killing 
three men and causing great destruction of stock, which was 
increased by collision of a second g train into the débris, is 
adjourned to the 28th inst., when Major-General Hutchinson will 
again take evidence. 

SkvERAL American papers have lately given expression to the 
opinion that ‘ the time is not far off when every locomotive draw- 
ing a “(4 train on every busy railroad will have a pilot. 
This pilot will have no more to do with the engine itself than the 
pilot of a ferry-boat. His duty will be to simply look ahead and 
communicate with the engineer in the cab.” On most American 
country railways there is more chance of obstruction than on our 
lines, but if a look-out man is required, surely one is wanted on 
some of our London and suburban lines. 

RAILWAY matters had chiefly occupied the attention of the 
Victorian Parliament —— the fortnight prior to the departure 
of the last mail. The following lines have been agree — 
Bacchus Marsh to Gordons, Avoca to Ararat, Camperdown to 
Kerang, Cliftonhill to Royal Park, Dandonong to Cranbourne, 
Domboola to Tarranginnie, and from Creswick towards Daylesford. 
The Government have undertaken to let contracts in Victoria for 
seventy-five engines, and intend sending to England for twenty- 
five. This, the Colonies and India says, will be opposed by Mr. 
Berry, who will move an amendment that all the engines shall be 
of Victorian manufacture. 


Some interesting details have been published with respect to the 
value of the mid-day express train from New York to Detroit, and 
it is stated that this train is a fair representative of the fast express 
trains on the leading American railroads, The engine and tender 
were appraised at £2100; the gage car, £200; the postal car, 
£400; the smoking car, £1000; the two ordinary passenger cars, 
£2000 each; and three palace cars, £3000 each—total, £16,600. 
This estimate is regarded as beneath rather than over the mark for 
a fast express, as some of them, containing more cars, are worth 
£20,000 at least. The palace cars, put down at £3000 each, are in 
many cases worth an average of £36 The cars first came into 
use soon after the sleeping coaches, the first being used about 
twenty years ago. In certain cases the cars have cost as high as 
£5000, and £6000 where the interior workmanship was very elaborate. 
A very comfortable dwelling may thus be built for the cost of an 
ordinary enger car, and the question arises how and at what 
point such luxurious travelling becomes remunerative to the rail- 
way companies. 

Tue Board of Trade returns of accidents and casualties reported 
by the several railway companies during the first quarter of this 
year show that there were reported 365 failures of tires, 108 of axles, 
and 148 of rails, Of the 365 tires which failed, 14 were engine 
tires, 7 were truck tires, 3 were carriage tires, 10 were van tires, 
and 331 were wagon tires; of the 283 belonged to owners 
other than the railway companies; 312 tires were made of iron 
and 53 of steel; 18 tires broke at rivet holes, 50 in the solid, 3 at 
the weld, and 294 split longitudinally or bulged. Of the 108 axles 
which failed, 65 were engine axles, viz., 61 crank or driving and 4 
leading or trailing ; 8 were tender axles, 31 were wagon axles, and 
4 were axles of salt vans; 11 wagons, including the salt vans, 
belonged to owners other than the railway companies. Of the 61 
crank or driving axles, 34 were made of iron and 27 of steel. The 
average mileage of 30 iron axles was 199,578 miles, and of 26 steel 
axles 190,581 miles. Of the 148 rails which broke, 90 were 
double-headed, 51 were single-headed, and 7 were of the bridge 
pattern. Of the double-headed rails, 70 had been turned ; 58 rails 
were made of iron and 90 of steel. 

THE following information respecting car wheels and car wheel 
iron has been published by Messrs. Whitney and Sons, of Philadel- 
phia, makers of wheels. oe the Hamilton process, which 
consists of melting together charcoal and anthracite pig irons with 
Bessemer steel ends, the claims :—‘‘ It has been fully demon- 
strated that the use of steel brings into service many charcoal irons 
that would not otherwise be available for making wheels on 
account of their deficient strength or absence of chilling qualities, 
that a percentage of anthracite or coke irons may be used without 
impairing the strength or durability of the wheel, and that steel 
is better than white iron to bring up the chill in any wheel mix- 
ture.” The greatest recorded mileage made by Whitney wheels, 
with the use of steel, is 178,000 miles, and this is the greatest 
mileage on the Pennsylvania railroad wheel records up to 1876. It 
is probable that since that time a much higher mileage has been 
obtained of which there is no accessible record. Memoranda of 
tests of wheel mixtures of charcoal irons and steel, wrought and 
anthracite iron are added thereto :— 


Tensile per Trans- Deflec 
Charcoal with sq. inch, verse. tion, 
2} percent. steel .. .. .. 22,467 .. 7925 00157 
8} per = os 00 00185 
6} per cent. anthracite .. 24,400... 7988 “00218 
7} per cent. steel .. 
7+ per cent. anthracite .. 728,150 .. 9425. 00224 
percent. steel .. .. 
2} per cent. wrought iron 
per cent. anthracite .. 8750 “00221 


5 per steel 

10 cont. oe 8200 .. "00284 
The deflection is given in decimals of an inch per 1000 lb, of 
load. Transverse strength is reduced to show weight required 
to break a bar lin, square, supported at one end, the weight being 
applied lin. from point of support. The average tensile strength 
per square inch of c irons used for car wheels is 22,000 lb, 


NOTES AND MEMORANDA. 


THE longest span of telegraph wire in the world crosses the river 
sont ge India, between two ‘hills, 1200ft. high, and is 6000ft. in 
ength. 


A PARISIAN chemist, M. Lacroix, has succeeded in making 
ome of vitrifiable colours for drawing on roughened glass or 
iscuit. 

AccORDING to M. Emile Lacoine, the increase in the temperature 
of an electric conductor of given sectional area is less in proportion 
to the increase in its length. 

A NEW determination of the mechanical equivalent of heat has 
been made by Signors Cantoni and Gerosa by different methods; 
the mean of their results confirms the accuracy of Joule’s equiva- 
lent of 772 foot-pounds, 

A NEw building material has been found at Suva, Fiji. The 
Sydney Morning Herald says it is called by some ‘‘ fossil coral,” 
and is found on a small island in the Bay of Suva; in situ it is 
soft, and easily cut into cubes ; on exposure it hardens, and looks 
very much like fire-brick. It has stood satisfactorily the tests 
some to it during the short time it has been known, and a large 
order is given by the Fijian Government for cubes of it. It may 
be decomposed coral which has become indurated, but it is worthy 
of the attention of geologists. 


THE Comptes Rendus contains an account of a new application of 
the microphone to the determination of the position of nodes and 
ventral segment in columns of vibrating air by M. Lerri-Carpi. 
The microphone is mounted on an elastic membrane stretched over 
a little drum, and then lowered into the sounding pipe. When 
the apparatus came toa node, the telephone in circuit with the 
microphone gave out a rumbling sound, similar to that caused by 
an induced current. On the other hand, when the microphone 

ssed a belly the sounds became very faint and rare, while at 
intermediate points they increased or diminished, according as the 
microphonic sounder was brought nearer to a node ora belly. It 
is believed that the microphone may thus be made useful as a 
detector of fire-damp in mines. According to some observers such 
explosions are always preceded by undulations too feeble to be 
detected by the human ear, but they would be revealed by a system 
of microphones placed at intervals throughout the mine. 


THE British Iron Trade Associati of the production 
of pig iron for the half-year ending June 30th, 1882, shows that 
the production of pig iron during the half-year ending 30th June, 
1882, in Cleveland, was 1,332,543 tons, while that for the half- 
year ending 3lst December, 1881, was 1,310,490 tons; the pro- 
duction in Scotland during the same period was 556,600 (estimated) 
tons and 604,578 tons respectively ; t 9 of West Cumberland was 
472,038 tons and 545,770 tons; of South Wales, 476,536 tons and 
425,476 tons; of North Wales, 25,672 tons and 17,063 tons; of 
South Staffordshire, 190,442 tons and 225,586 tons; of North 
Staffordshire, 157,386 tons and 151,761 tons; of Lincolnshire, 
102,861 tons and 77,837 tons; of Lancashire, 392,668 tons and 
359,096 tons ; of Northamptonshire, 90,475 tons and 105,776 tons ; 
of West and South Yorkshire, 151,096 tons and 176,171 tons ; of 
Derbyshire and Notts, 228,653 tons and 179,755 tons ; of Shrop- 
shire, 39,275 tons and 37,835 tons; of Gloucestershire, Wiltshire, 
&c., 25,000 tons and 32,000 tons, making the totals 4,241,245 tons 
in the half-year of 1882, and 4,249,194 tons in the corresponding 
half-year 1881. Of the whole production it will thus be seen that 
Cleveland has to be credited with 31°4 per cent. 


A sTEP of some importance apparently has been made in the art 
of polychromatic printing by the invention of Herr F. C. Hoesch, 
of Nuremberg, of a new method of producing what are in effect 
photographs printed in colour of pictures, vases, or other objects for 
art or commercial purposes. In this process, named Hoeschotype, six 
photographs of the subject to be reproduced are taken of the size 
required, and the artist, having made a colour plan on one of 
them, proceeds from this to plot out, as it were, on each of the 
other five a separate colour scheme, painting out the part which is 
not to appear in the impression from that particular plate. This 
part of the process, however, differs essentially from the prepara- 
ration of a stone for chromo-lithography, as five plates suffice for 
the reproduction of any work. The impression from each plate 
looks at the first glance like a copy in monochrome of the original, 
though, on a closer inspection, it can be seen that portions in each 
remain uncoloured. One is in yellow, one in red, one in blue, one 
in neutral or modulating tints, and one in brown, each colour 
appearing in several shades. The impressions exhibited are printed 
direct from sensitive gelatine plates, on which the portion of the 
photograph required to be preserved has been rendered insoluble by 
exposure to light, the peculiar treatment of the gelatine being part 
of the invention. For the printing a lithographic press is used and 
fine and smooth inks. 


IN a lecture, ‘‘On the Excitability of Plants,” delivered at the 
Royal Institution, Professor Burdon Sanderson said ‘that the 
mechanism of plant motion is entirely different from that of 
animal motion. But obvious and well-marked as this difference 
is, it is nevertheless not essential, for it depends not on difference 
of quality between the fundamental chemical processes of plant 
and animal protoplasm, but merely on difference of rate or intensity. 
Both in the plant and in the animal, work springs out of the 
chemical transformation of material, but in the plant the process 
is relatively so slow that it must necessarily store up energy, notin 
the form of chemical compounds capable of producing work by 
their disintegration, but in the mechanical tension of elastic 
membranes. The plant cell uses its material continually in tight- 
ening springs which it has the power of letting off at any required 
moment by virtue of that wonderful property of excitability which 
we have , Bo studying this evening. Animal contractile pro- 
toplasm, and particularly that of muscle, does work only when 
required, and in doing so, uses its material directly. That this 
difference, great as it is, is not essential, we may learn further 
from the consideration that in those slow motions of the growing 
parts of plants which form the subject of Mr. Darwin’s book, ‘On 
the Movements of Plants,’ there is no such storage of energy in 
tension of elastic membrane, there being plenty of time for the 
immediate transformation of chemical into mechanical work.” 


THE agricultural returns for Victoria for the year ending 
March 31, 1881, were :—Number of holdings, 49,505; extent of 
land in occupation, freehold, 9,656,879 acres; rented, 1,935,507 
acres ; total, 11,592,386 acres ; land under tillage, 1,993,916 acres. 
Wheat occupied 976,416 acres, produce 9,719,049 bushels, average 
yield 9°95 bushels ; oats, 133,910 acres, produce 2,358,459 bushels, 
average yield 17°61 bushels ; barley, 68,480 acres, produce 1,063,751 
bushels; maize, 1769 acres, produce 49,299 bushels; rye, 1569 
acres, produce 13,978 bushels; peas and beans, 23,288 acres, 
produce 401,922 bushels; potatoes, 44,773 acres, produce 124,706 
tons, average yield 2°79 tons; turnips, 460 acres, produce 1932 
tons; mangold wurzel, 1281 acres, produce 12,605 tons; beet, 
carrots, parsnips, 348 acres, produce 2403 tons; onions, 1056 acres, 
produce 4979 tons; hay, 249,424 acres, genaod 300,184 tons, 
average yield 1°20 ton; green forage, 9617 acres; permanent 
artificial grasses, 253,825 acres; chicory, 230 acres, produce 
960 tons; grass and clover seeds, 2812 acres, produce 26,290 
bushels ; hops, 428 acres, produce 2744cwt.; tobacco, 1990 acres, 
produce 17,333cwt.; vines, 4980 acres, produce 24,817 cwt., and 
made into brandy 79,045 cwt.; wine produced, 414,028 gallons ; 
brandy manufactured, 3038 gallons; other crops, 984 acres; 
gardens, 12,487 acres; orchards, 9788 acres; land in fallow, 
194,001 acres. As compared with the previous year there are 
increases in the yield of wheat of 320,191 bushels; of hay, 7777 
tons; of hops, 204ewt.; of tobacco, 16,036cwt.; and grapes, 
8547 cwt.; and decreases in all others, namely. oats, 1,664,812 
bushels; barley, 1679 bushels; maize, 12,588 bushels; rye, 4429 
bushels ; peas and bears, 173,032 bushels ; potatoes, 43,23 ‘tons ; 
turnips, 122 tons; mangold wurzel, 2292 tons; beet and carrots, 
101 tons ; onions, 2368 tons; chicory, 804 tons. 


MISCELLANEA. 


THE partnership between Messrs. Proctor and Cobham in the 
business carried on at Stevenage under the name of Proctor and 
Co. has been dissolved, and the business will be carried on by 
Messrs. Cobham and Co. 

THE De Lank granite quarries, now called the Eddystone granite 
quarries, are in full work on contracts for the supply of granite to 
the Trinity House for the new Bishop’s Rock lighthouse, and from 
the Admiralty for a dock at Haulbowline. 


Ar Pittsburg, U.S., after sixteen weeks’ strike and the loss of 
ten million do in wages, the iron strikers have accepted the 
old wages, and there is an immediate and general resumption of 
work. This is the first defeat of this powerful Union, and the 
cause is a conflict of interests between the different classes of work- 
men, 

Messrs. JAMES E. AND SAMUEL SPENCER, of Queen-street-place, 
E.C., have been awarded a medal for tubes and fittings and other 
appliances at the International Electric Light Exhibition, recently 
held at the Crystal Palace. Messrs. Spencer received the only 

old medal awarded for tubes at the Melbourne and Sydney 
xhibitions. 

From a statement made by Sir William G. Armstrong during 
the course of his speech at the inauguration of the North-East 
Coast Exhibition, Tynemouth, it ——— that his firm is about to 
be amalgamated with that of the well-known shipbuilders Messrs. 
Charles Mitchell and Co., and that by this act the two greatest 
yards on the Tyne come under one government, the style and title 
of which is not yet officially stated. 

THE Local Board of Smethwick, near Birmingham, are seeking 
powers to borrow an additional £50,000 for the extension of the 
gasworks, and an inspector to the Local Government Board has 
just held an inquiry into the application. The Board have already 
spent £129,000 on the works. The consumption at the present 
time is 112,000,000ft. per annum, and there has been an increase 
in the consumption this year, as compared with last, of 23 per cent. 

THE current number of the Journal of the British Association of 
Mining Students, the home of whick is in Chesterfield, contains 

pers on Fire-clay workings in Leicestershire, by W. S. Gresley ; 
notes on coal mining, by W. C. Blackett, jun.; 
Cause and prevention of underground fires, by T. Bertram ; Safety 
lamps and the lighting of mines, by C. J. Murton, and an index to 
vol. vi. The association is doing good work, and it would be to the 
benefit of all young engineers of the district to join it. 

At a meeting of the North Moor Spinning Company on Monday 
evening, one of the principal modern concerns in Oldham, the 
chairman, Mr. Daniel Marsland, moved a resolution in favour of 
the proposed ship canal between Liverpool and Manchester. He 
said that about £3,000,000 was paid annually in carriage, and by 
the ship canal nearly one-half of this sum would be saved. The 
project was especially interesting to limited spinning companies, 
who ought to give it their support. The resolution was carried 
unanimously. 

Ovr Birmingham correspondent writes :—‘‘A general desire 
seems to exist, which it is believed is entertained by all who have 
seen the electric light in operation at the Town Hall in Birming- 
ham, last week found public expression in the suggestion that 
arrangements should be made with Messrs. Winfield and Co., who, 
as was last week pointed out, illuminated the Hall upon Messrs. R. 
E. Crompton and Co.’s system free of charge, to allow the fittings 
to remain in their place until the Town Council has had an oppor- 
tunity of considering whether vera w | should not be adopted as 
the permanent means of lighting the hall upon all occasions when the 
tenants are prepared to pay the cost. It is very probable that this 
suggestion will be acted upon.” 

ASTRONOMICALLY, the tides along the east coast, from September 
27th to September 30th, will be as high as those which proved so 
disastrous on February 19-20th last. It shoyld be remembered that 
a low barometer, with northerly to north-westerly winds, will con- 
siderably augment the heights of these tides, and render it 
necessary for those living near the banks of the Thames to take 
precautions against an overflow. The highest tide at London 
Bridge will occur on September 29th. At Liverpool the predicted 
height—old Dock Sill datum—for the morning tide of September 
29th is nearly 22ft. Should there be a moderate gale from the 
west or south-west, the low-lying parts of Liverpool and other places 
along the west coast will be probably flooded. 

THE question of electric lighting is rapidly assuming shape. A 
meeting of the Sheffield Town Council was held on Wednesday, 
when no less than six companies gave notice of their intention to 
apply to the Board of Trade for provisional orders to supply elec- 
tricity for lighting purposes within the borough. The Corporation 
are determined that no outside companies shall obtain a footing in 
the town. They accordingly expressed by resolution their inten- 
tion to oppose the granting of any provisional order to these com- 

nies, and as local authorities have the preference granted them 
. the Board of Trade, they mean themselves to take advantage 
of the powers created by the Electric Lighting Act, 1882. All the 

ry pr dings are to be taken to put the Council in a posi- 
tion to supply the electric light, but it is very possible that the 
enormous cost, coupled with the experimental character of the 
undertaking, will deter them from taking any practical measures— 
at any rate, for the present. 

Tue half-yearly meeting of the Tees-side Iron and Engine 
Works Company, Limited, will be held at Middlesbrough to-day, 
and the directors have just issued their report for the half-year. 
The report states that the company’s position has changed very 
little since the statement of accounts was issued in March. The 
company has benefitted somewhat by the increase of business, and 
has had its works more fully employed, and the directors 
confidently expect that the results of this year’s working will be 
more satisfactory than the last. There is no balance-sheet made 
at this time of the year, however, therefore no definite statement 
can be made. The blast furnaces have worked regularly during 
the past half-year, and a fair profit has been made. There is 
every prospect of their doing well during the present half-year. 
The rolling mills have not done so well so far, as low prices have 
ruled, wages have advanced, and the regular work was disturbed 
by the strike. It is expected, however, that a better result will be 
shown at the end of the year. The engineering and foundry 
department has been kept well at work, but prices have been very 
low, and the directors are not sanguine that they can show a profit, 
The firm has been remarkably fortunate in t , and have 
escaped all bad debts except about £200. 

CONSIDERABLE uneasiness is felt in and near Hammersmith with 
respect to the accommodation which it has been proposed to afford 
the inhabitants of the two sides of the river during the construction 
of the new bridge. The traffic is so great that it may be hoped the 
Metropolitan Board will be able to grant the request for a tempo- 
rary bridge. The Board of Works for the Fulham district have 
presented a memorial to the Metropolitan Board calling attention 
to the statistics collected by them of the traffic across the bridge, 
and point out the complete inadequacy of the scheme for providing 
for this traffic by means of ferry-boats. In the course of six days 
of the present month the day traffic amounted to 54,434 foot 

sengers, and 8705 vehicles, and the contention of the Fulham 
card is that, taking the working hours of ferry-boats of the 
description and capacity specified by the Metropolitan Board as 
twelve and a-half hours per day, that being the period from sunrise 
to sunset, they would have conveyed in the six days above referred 
to 10,800 foot passengers only, leaving 43,634 persons unprovided 
for ; while no provision at all was made for the 8795 vehicles pass- 
ing during the same period. It is necessary to add that the 
specification provides that the two ferry-boats shall each be capable 
of carrying twelve persons, and shall cross the river every ten 
minutes between sunrise and sunset, unless prevented by thick 
fogs or floating ice. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co. 

LEIPSIO.—A. Twrermever, Bookseller. 

NEW YORK.—Taz Wittmer and Roczrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
"inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing ions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be 
anonymous communications, 

8. B.—Apply to the Secretary, International Fisheries Exhibition, 24, 
Haymarket, & W. 

B. anp B.—Railway speeds are not regulated by Acts of Parliament. The 
ordinary English gauge is 4ft. 8hin.; the Great Western broad gauge 


is T/t. 

R. M. 8.—There is no special treatise on rudders and steering gear. They 
are generally dealt with in works on naval archi ¢, such, for inst » 
as Sir B. J. Reed's. 

W. A. (Blackburn).— We are unable to supply any information concerning 
Mr. Gamgee's zero-motor. Possibly some of our Anvrican readers can say 
what steps Mr. Gamgee has recently taken to reduce theory to practice. 

W. A.—Joy’s valve gear is patented. We do not understand the gear you 
have sketched, nor have we ever seen anything like it. It seems to be a 
combination of three or four different gears. There are at least a dozen 
‘‘usual” methods of getting a governor to act on a slide valve spindle. 

Heat (Chapeltown).—The water in the tank would absorb heat until it 
attained the temperature of the greenhouse ; but this once done it would 
absorb no more heat, nor would it require any expenditure of heat to 
maintain ite temperature. If the temperature of the air fell below that of 
the water, the latter would give out heat again, and so tend to equalise the 
tem ture. Your tank will hold 750 1b. of water, and to raise this from 
82 deg. to 80 deg. would require 36,000 units, or about as much heat as can 
be got wm practice from 5 lb. of coal burned in a good boiler. A treatise 
“On Heat,” by Thomas Box, will supply you with full information on such 
questions as Cons you raise. The price is, we believe, 68. You can obtain 
it from Messrs. B. and F. N. Spon or through any bookseller. 


STEAM JET AIR EXHAUSTERS. 
(To the Editor of The Engineer.) 

Sir,—Can ~ of your correspondents tell us whether steam 
exhausters e on the principle described by Dr. Siemens 
“ Proceedings of the Institution of Mechanical Engineers in 1869,” 
be had from any manuf: rere ? K. anv 8. 

Dublin, September 20th. 


FELL LOCOMOTIVES. 
(To the Bditor of The Engineer.) 
ly to inquiry in your issue of om. 8th, re the above 
or the Wilkinson type of locomotive will do what your 
correspondent asks, and both systems are built by Messrs. Black, Haw- 
thorn, and Co., of Gateshead-on-Tyne. James MELLING. 
wood House, New Broad-street, London, September 12th. 


SUBSCRIPTIONS. 
Tat Enoreer can be had, by order, from any newsagent in town or country 
way 


are in no way concerned to set Mr. Hammond or the 
“Secretary of a Brush Company” right, but as it is by no 
means improbable that a deal will yet be heard 
concerning the relative etliciency of various dynamos, it 
may be well to take the present opportunity of explaining 
what is meant by the efficiency of a dynamo by those who 
use the words properly. It unfortunately happens that 
certain words, such as “efficiency,” “energy,” “momentum,” 
and one or two others, are used generally and freely in 
ways various and more or less vague, and we cannot under- 
take to say that the non-scientific portion of the public 
is alone to blame. In the case we have just cited, 
for example, it is evident that Mr. Hammond means 
one thing by “ efficiency” and his critic quite another. 
Mistakes of the kind are awkward. We shall try to 
prevent our readers at all events from falling into errors on 
the subject of the efficiency of dynamos, 

A dynamo is a machine by which the power exerted by 
a steam engine is converted into electricity, and it is known 
exactly how much electrical energy is equivalent to a given 
expenditure of power. It is also known that under no 
possible circumstance can we get more electrical power out 
of a dynamo than we have put steam power into it. 
Consequently, if we assume that a given dynamo gave out 
in electrical power 16,500 foot-pounds for every 33,000 
foot-pounds put into it, then any statement to the effect that 
another dynamo was five times as efiicient would obviously 
be erroneous ; because to be five times as efficient as the old 
machine, the new machine must et out 5 x 16,500 = 
82,500 foot-pounds per minute for every 33,000 foot- 
pounds put in, or, in other words, we should get 2°5-horse 
power for the expenditure of 1-horse power, which is an 
impossibility. erefore, the maximum limit of efficiency 
cannot be greater, as we have stated, than that defined 
by the return of one-horse power in electricity for 
each one-horse power in steam put into it. It may be 
asked very pertinently, what is the limit at the other end 
of the scale ? We cannot say how bad it is possible to make a 
dynamo, but we can say that if reasonable precautions are 
taken to secure a fair result, it is not easy to make a very 
bad dynamo, and the reason why will, we hope, be appa- 
rent before we have done. There are two distinct standards 
—-primary standards—by which the efficiency of a dynamo 
can be measured, and we would impress on our readers 
the necessity of keeping these standards carefully apart. 
According to the first, the efficiency of a dynamo is 
determined by its small size, low first cost, and excellence 
of construction in the matter of workmanship ; according 
to the second, its efficiency is measured by the proportion 
which the power given out bears to that put in. 

Now there is this peculiarity about the dynamo, that its 
efficiency, as estimated under the second head given above, 
may be regarded as a nearly constant quantity, other things 
bei ual, Thus we may have two machines apparently 
to’ + etowes in construction. The one will be small and 
compact ; the other a great lumbering affair. The smaller 
of the two may require 20-horse power to drive it and 


at the various railway stations ; or it can, if preferred, be supplied direct | may return 15-horse power, while the larger machine can- 
not use up 10-horse power ; but it may be found that this 
adeindtae. "aaa machine will also give out 75 per cent. of useful 

.. one, Toad charge of as per annum will | effect. It is clear that under the first head given above 
ante, the small machine is the more efticient of the two; 
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MEETING NEXT WEEE. 

ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SURVEYORS. 
—Northern district meeting, to be held at Tynemouth on Wednesday, 
27th September, 1882. The bers will ble at 11.30 in the 
Council Chamber, Saville-street, North Shields. Those who purpose 
attending the m are desired to indicate the same by post card 
add: to Mr. P. W. Thomson, C.E., District Honorary Secretary 
Willington Quay, Northumberland. The following papers will be read 
and di d :—Ré é of di on_ paper ‘‘ On Private Improve- 
ment Apportionments,” by Mr. Jas. Hall, Borough Surveyor, Stockton. 
‘The Operation of the Canal Boats Act,” by Mr. E. C. B. Tudor, C.E., 
patty to the Goole Local Board. During the day the new Coble Dene 
Dock Works and Pier Works, by the courtesy of Mr. P. J. Messent, the 
Engineer to the River Tyne Commissioners, will be thrown open to the 
members. The Naval and Engineering Exhibition, the est and most 
interesting of its kind ever held, is also open, and well worth visiting. 
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THE EFFICIENCY OF THE DYNAMO-ELECTRIC MACHINE. 


Tue money article of the Zimes on Monday last con- 
tained a letter signed by the “Secretary of a Brush 
Company,” warning the public to receive with caution a 
statement made by Mr. Hammond to the effect that a new 
dynamo machine which the company was acquiring would 
be five times as efficient as the machine at present in 
use, and on the following day Mr. Hammond wrote to 
explain that his critic had mistaken his meaning. We 


but classed under the second head they are both alike 
efficient. It must be steadily borne in mind that when a 
dynamo gives a small current it is using but little power. 
If it gave a small current and used a great deal of power 
then it would be a very inefficient machine; but, as we 
have said before, it is almost impossible to make a dynamo 
which will give a small current and yet require a great 
deal of power to drive it. Even if such a machine were 
made it would work its own speedy destruction. This 
will be readily understood if we consider carefully what 
is the nature of the work done by the energy expended 
by the steam engine driving the dynamo. It consists in 
overcoming certain resistances ; namely, the friction of the 
armature spindle in its bearings ; the resistance offered by 
the air to the rapidly rotating armature ; the conversion of 


shillings ; | power expended into electricity—how effected no one has 


the most remote conception—and, lastly, the power 
expended in overcoming the resistance offered by the 
dynamo itself to the passage of electricity through it. It 
is evident that the first-named resistances may 

regarded as quite within the control of the mechanical 
engineer ; thus no t difference need exist in the 
matter of journal friction between any two, or, for the 


| matter of that, two thousand dynamos. As concerning 


the third or principal resistance—that due to the con- 
version of work into electricity—it so happens that the 
resistance will in all cases be the precise equivalent of the 
work done, and this en irely inkuoniont of the bad or 
good construction of the dynamo. This is a very remark- 
able truth, and some persons may be slow to accept it. A 
somewhat remote analogy, however, exists between the 
dynamo and a steam pump. If, of two pumps of the 
same size, one lifts twice as much water as the other, it 
will be found that the pump which lifts most water 

uires most power. There remains for consideration 
only the internal resistance of the machine. It is well 
known that a large dynamo will contain in its coils many 
miles of copper wire, but electricity cannot be made to 
move along this wire without some expenditure of power ; 
and the difference between the mechanical efficiency of any 
two dynamos becomes mainly a question of the difference 
between the internal resistances of the two. If, however, 
the resistance be very great, the wire will become very hot, 
and finally the insulating material will give way or be 
burnt up, and then there is an end to the dynamo. Edison 
has, perhaps, done more than any man living to reduce 
internal resistance, and with this object he has abandoned 
the use of wire in his armatures, employing instead 
copper rods and plates. But it must not be for- 
gotten that in certain cases the internal resistance 
of a dynamo must be comparatively high, because elec- 
tricity of high tension is wanted, and this can only be 
obtained—we are speaking of practical, commercial, not of 
laboratory, work—by using a wire of more or less fineness, 
but the resistance is even then easily kept within proper 


limits. It is not our p here to go into details ; we are 
only laying down wth toe principles, and one of these is that 
the variations in the efficiency of dynamos are, other things 
being equal, entirely due to internal resistance. Of course, 
we assume that it will be understood that we except short 
circuiting, imperfect commutator work, and in a word, all 
sources of | and waste of electricity after it has been 
produced. 

It will, perhaps, now be perceived that a great deal 
of inventive genius is being wasted on scheming 
dynamos with a view to augment their efficiency. For 
example, many inventors make a great point of giving such 
forms to the polesof the field magnetsthat the armature coils 
shall be included in the whole magnetic field; but so far 
as is known at mE, it is a matter of not the least 
importance whether the whole magnetic field is cut or not. 
The more fully the influence of the field-magnet is exerted 
on the revolving armature, the greater will be the quan- 
tity of electricity produced; but the power expended 
will be augmented in just the same proportion. If a 
given electrical return is wanted for the expenditure 
of a given engine power, then it is a matter of perfect 
indifference whether the field magnets are arranged to the 
best advantage or not. If they are well arranged the 
power expended will be considerable and the return large ; 
if badly arranged, there will be a small return and a small 
expenditure of power. To this statement, however, there 
is a qualification which must not be overlooked ; the 
internal resistance of a dynamo may be wholly indepen- 
dent of the position of the field magnets, and if these last 
are badly arranged, nearly all the power they can give out 
may be absorbed in overcoming internal resistance; but 
this is a very extreme case not worth dwelling on. The 
conclusions to which we would lead our readers are: 
Firstly, that it is impossible to produce a dynamo which 
shall give a much greater electrical return fora stated expen- 
diture of power than is now obtained from the best dynamos 
in the market ; such, for example, as the Burgin, Edison, 
Brush, Siemens, and others. Secondly, that inventors who 

ropose tomake dynamos more economical of power by adopt- 
ing novel dispositions of field magnets and armatures are 
simply wasting theirtime. Thirdly, that the true object for 
invention isthe reduction of the internal electrical resistances 
of the machine; the diminution of the chances of short cir- 
cuiting—of leaking in fact—the improvement of commu- 
tators and collectors, and the general cheapening and simpli- 
fication of the whole machine, In all these latter senses the 
efficiency of the dynamo may be augmented. It cannot 
be augmented at all in the sense that, by superior arrange- 
ments of parts, more electricity can be had for a given 
expenditure of power. As a broad rule—to which elec- 
tricians will detect the exceptions, with which engineers 
need not concern themselves—the dynamo will invariably, 
and no matter what its construction, generate an exact 
equivalent in electricity of the net power expended in 
rotating the armature. But some dynamos will waste 
much more of the electrical energy so obtained than others, 
either in internal resistance, leakage, or both. 


BRIGHTON BEACH. 

In the article on this subject published in our issue of 
August 25th we referred to the success which seemed to 
us to be attending the system of groynes which has been 
adopted with the view of staying the inroad of the sea at 
Hove. Unfortunately, as we now learn, a violent storm 
has given to these works a very severe testing, and, as the 
formation of beach we described as in progress was at the 
time quite in an early stage, it proved to be insufficient to 
arrest the action of the waves upon the shore, and not only 
was a considerable amount of the beach already collected 
washed away, but a t deal of damage was done to the 
walks of the esp e. The storm to which this damage 
was due was, to use the words of a contemporary, in some 
respects “almost unparalleled in this part of the country.” 
It was, in fact, the same storm which we have recently 
referred to as having produced such regrettable results at 
Hastings. The effects at Brighton appear to have given 
rise to alarm among the municipal authorities of its Hove 
district, and we learn that a special meeting was summoned 
to receive a report from Sir John Coode—an authority 
whose weight on such subjects is unquestioned. 

In our earlier articles dealing with this topic we have 
ee that it was possible that the expense of a sea- 
wall would be but little, if at all, in excess of that involved 
by the extensive groyning works which have been executed, 
and it is satisfactory to find our opinion as to the greater 
desirability of the former supported to some extent by 
Sir John Coode, who considers that even now some such 
protection is desirable. The Works Committee, however, 
appear to think that the large cost involved in Sir John’s 
proposals—some £15,000 beyond what has already been 
spent—is greater than could be afforded, and it was con- 
sequently determined that three more groynes should be 
erected and one of the present groynes lengthened, ata cost 
of £2800, that course being recommended by the surveyor 
to the municipality. There is, we find, considerable 
divergence of opinion as to the desirability of constructing 
these new groynes at the angles with the shore line which 
have been adopted by Mr. Ellice-Clark, and Sir John 
Coode decided that they should be placed at right angles 
with that line. This decision oul appear to indicate 
that the latter gentleman does not share in the view taken 
by us of the efficiency of the system of trending groynes. 
We are, however, without any information as to the reasons 
which have led him to this conclusion, if, indeed, it be 
correct that he entertains it. Mr. Ellice-Clark, we under- 
stand, when questioned at the meeting above referred to, 
stated that the time that had elapsed since the construc- 
tion of the groynes was insufficient to prove their bene- 
ficial results, and he justified the system he had adopted 
of trending groynes. 

That justification certainly appears to us to be based on 
ood grounds. In our last article we described the course 
ollowed by the forming beach, and argued therefrom that, 

given a sufficient interval, deposits would accumulate in 
ample quantity to a cape any fear of damage arising 
to the foreshore. at sufficient interval, it now appears, 
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has not been afforded, and the destructive action of the 
sea has been such as we pointed out would arise if a severe 
south-westerly gale attacked the shore before its natural 
defence could fully accumulate. But we certainly think 
due consideration should be given to Mr. Ellice-Clark’s 
opinion—which is concurrent with our own— that his 
groynes would, in course of time, give the favourable 
results he anticipated for them. It is only natural that 
in the presence of actual damage the authorities should 
feel some alarm, and be indisposed to await such results ; 
but measures of a character sufficient for temporary pro- 
tection might be adopted to afford time for the beach to 
form without at once incurring a large expenditure, which 
may be found in the future to have been needless. We 
observe that one member of the Commission suggested that 
the beach should be “ backed up by chalk and clay.” This 
recommendation certainly seems to be of an extraordinary 
character, for if the beach be wanting in quantity to keep 
the sea from reaching the esplanade, it would undoubtedly 
attack the “ chalk and clay ”—two substances which would 
of all others disappear most rapidly wheu exposed to the 
action of water in motion. The coast line of Sussex does 
not, we believe, afford many opportunities of obtaining 
stone of size sufficient for a temporary footing to the parade 
of pierre perdue, but blocks of béton might be rapidly 
made, which, if thrown at the base of its slopes, might 
thoroughly protect them until Mr. Ellice-Clark’s groynes 
have had fair play ; for, in spite of what has occurred, we 
still hold to the opinion formed on the occasion of our last 
visit that there was every indication of a satisfactory 
deposit of shingle being ultimately obtained through their 
agency. 

For temporary purposes it is remarkable how easily 
protection can be afforded to threatened points. It has 
occurred within our own experience that where portions of a 
sea wall had been battered down, a temporary wall of heavy 
sandbags, with « footing of loose stone of comparatively 
small size to prevent undermining, held a heavy broken 
sea at bay for several weeks. We cannot, therefore, refrain 
from the suggestion that some such course as we have indi- 
cated should be tried before the experiment new being tried 
at Hove should be held to have failed. The conclusion that 
it has failed appears to us to be due to a feeling somewhat 
akin to panic, and if that feeling results in hasty additions 
of further defensive works before the effect of those 
already erected has had time to develope, it may prove 
to be a source of much after regret. At the same 
time it may well be that a sea wall with, perhaps, 
short groynes to secure a small footing of beach, might 
have proved in the long run better economy and of 
greater efficiency than the system of long groynes which 
has been carried out. Anyway, everything we hear 
strengthens the ground of protest we originally put forth 
that shore defence should be a matter for Imperial control, 
for at the recent meeting we observe one member attri- 
buted this last disaster to a further erection of groynes to 
the westward outside of the municipal jurisdiction. 
Where, as we have before argued, is such a system of 
attack and defence to end?! 


THE ROYAL AGRICULTURAL SOCIETY'S TRIALS OF HAY AND 
CORN-DRYING APPARATUS, 


THESE trials have at last come to anend. The hay and corn 
ricks have been sold, the quality of their materials examined, 
and the report of the judges on the whole business has been pre- 
sented, and we give it on another page. This report shows that 
the judges entertain but a very low opinion of the work per- 
formed by any of the systems of cooling, for they think that 
equally good hay might have been made without them. For a 
very considerable part of the time during which the cut crop 
was lying on the meadows the weather was nearly as 
bad as it could be, but there is little doubt that toler- 
ably good products might have been obtained had these 
crops been treated as a farmer would have treated them 
under the circumstances. This, moreover, is conf{med by the 
fact that those ricks which were cooled by powerfui fans were no 
better than those cooled by the smaller fans. In another column 
we publish a letter from Mr. Greening, one of the inventors of 
the hand fan with the sun-and-planet and other gear for obtaining 
a high speed by hand, from which it will be seen that he con- 
siders that the prices realised for the hay when sold by auction 
afford a critical test of the value of the work done by the differ- 
ent exhaust fans. This, however, is not the case, as may be 
gathered from the following extract from the Keading Observer 
account of the sale :—“The ricks, ten in number, were sold as 
they stood ; but the Royal Society stipulated that the hay is to 
be cut out for examination by the judges within a week. There 
was not a large attendance, and some of the ricks went at 
ridiculously low prices. The first lot, a stack, the produce of 
about 12 acres, was sold for £12 10s.; No. 2, a very heavy crop, 
about 5 acres, £16 10s.; No. 3, the produce of about 7 acres, 
a heavy crop, £14 10s.; No. 4, a very heavy crop, abou’: 5 acres, 
£13 ; No. 5, about 104 tons, £21; No. 6, about 3 tons, £3; 
No. 7, about 17 acres, £26; No. 8, a very heavy cron, about 
6 acres, £19; No. 9,a very heavy crop, about 7 acres, £19; 
No. 10, about 64 acres, a good crop, £24 3s.” It is clear 
from this that the prices realised afford very little clue to 
the value of the work done by the fans, and the difference 
in the quality of the product in the same ricks points to one con- 
clusion of importance, namely, that to obtain the best results the 
ricks must be made with the greatest care so as to secure 
tolerably uniform density in all parts of the rick, otherwise only 
the less dense parts are well aérated by the fans, which will 
draw the air through those parts through which it passes most 
easily. Several of the trial ricks were so badly built that much 
care had to be exercised to prevent their tumbling over, 
with the result, of course, that one side was densely 
packed while the other was loose, and where it was 
most dense there mouldiness was most apparent. The unequal 
settlement of both hay and corn ricks, and the unequal quality 
of the hay crops before making into ricks, make it impossible, 
from the prices realised, to make any deduction as to the work 
done by the fans, even if the prices really represented the value 
of the material paid for. Some of the barley is considered 
worth malting, some good quality for distilling, and some very 
bad ; but as it was stacked in very different conditions, and 
some stacked very badly, the general result of the work done 
by the fans seems to indicate that the fans were like “a chip in 
porridge, neither good nor harm,” and taken altogether the 
results of the trials may be said to be fairly summed up by the 


Observer above quoted, which says :—“So far as we can learn, 
farmers generally are certainly adverse to the system and con- 
sider the trials a failure. They are, however, willing to admit 
that in case of great necessity the fans might be made of use. 
For instance, should wet weather set in just previous to the 
carrying of the crop, the produce might be stacked and the fans 
set to work to prevent heating, and so save the crop. But to 
take the corn or hay straight from the machine and stack it at 
once, and set the fans to work upon it to dry it properly, is in 
the opinion of many impossible. It is admitted that the fans 
will keep down the temperature and prevent firing, but the 
general opinion is that the air pumped into the ricks does not 
pass through the centre of the sheaves, or the hay when firmly 
set, and cannot therefore dry the rick properly. A very 
great objection to the fans is the long time they take to 
get a stack into a safe and tolerably even temperature.” 
Those who have followed the trials have seen that artificial hay- 
making was not carried out under the best circumstances at 
Reading. None of the ricks were as well made as they would 
have been in ordinary farming, and this alone vitiated the results. 
At the same time it was generally observed that the exhibitors 
of the fans entered for trial seemed to wait for the sun almost 
as much as a farmer would have done before artificial methods 
were thought of. Forcing air through the ricks from within 
outwards has been discarded in favour of drawing air through 
the ricks from without ; but it is not at all improbable that if 
artificial methods are to be made a success, it will be by forcing 
air, deprived of all moisture and perhaps heated, through the 
ricks from within outwards, 


CHESHIRE SALT MINES. 

TuE report of the Chief Inspector of Mines in regard to the 
condition of the salt mines of Cheshire has had far too little 
attention bestowed upon it. Mr. Dickinson traces at length the 
condition of the salt districts of Lancashire and Cheshire, and 
describes the positions, the strata, and the means of carrying 
away the salt, at some length. It is stated in the report that 
there are eleven rock-salt mines, two of which are in Ireland, as 
well as several not now in operation. In addition there are 
numbers of brine pits of two kinds—one to the top of the rock- 
salt and the other down to the inundated old rock-salt mines. 
The Winsford district is the centre of the trade—ten pits being 
on the western side of the river Weaver and eighteen on the 
eastern side of the river. The production of white salt from 
brine alone is stated to have been 1,854,000 tons, all except 
224,000 tons in Cheshire ; and of rock salt last year a total of 
197,631 tons is recorded. It is stated that there is a probability 
of the lessening of the quantity of salt made from brine, because 
in the newer process of the production of chemicals brine is 
being increasingly used. At the same time, in the newest of the 
salt-producing districts—that of South Durham—there is now 
begun the production of salt on a large scale, and on a scale that 
is likely to be very considerably increased ; and thus it must be 
supposed that there will be in the immediate future an increase 
of the tonnage of salt produced. But there seems to be little 
doubt that the production of soda by the ammonia process— 
that which uses brine—will increase, whilst should this be the 
case it is to be expected that it will be at the cost of the older 
process, and, therefore, less salt will be used for the production 
of soda and more brine will be used. It is tolerably certain 
that there will have speedily to be legislation as to the effects of 
the subsidence of ground in the neighbourhvod of the brine pits, 
but should this be the case it is probable that it would take ulti- 
mately the effect of reducing the royalties that are levied on the 
production of salt or rather on the quarrying of salt or the 
pumping of the br » «from which salt is produced. Large areas 
are being lost and ave been lost from the subsidence of land, 
and though ther is produced a valuable commodity, it is not 
likely that the Lr Slature will long allow that loss of land to take 
place without trying to prevent it, and in some way a pro- 
posal will come before it. What shape that may take is as yet 
uncertain, but the growth of the salt industry in South Durham, 
its proposed commencement right under the town of Middles- 
brough, and the importance that attaches to it, are features that 
will speedily bring the question up again and again till it is satis- 
factorily dealt with. 


THE RAILWAY RATES FOR COAL FROM YORKSHIRE TO 
LONDON, 


THE important and long-vexed question relating to the cost of 
conveying inland coal to London by rail has been again revived 
by the meeting held in Sheffield on Tuesday last, which was 
brought about by the Great Northern directors refusing to make 
any reduction in the rates. The question is one which has 
occupied the attention of Yorkshire coalowners for a long series 
of years, and various schemes have been resorted to in order to 
open up a new route or bring down the rates. At the present 
time, when the question is creating so much interest, not only in 
Yorkshire, but also in Derbyshire, it may not be without interest 
to state that in 1852 the Great Northern carried more than 
one half of all the coal conveyed to the metropolis by rail. 
In the year 1860 the quantity had fallen to about one-third ; in 
1872 it had so far decreased that the company only carried about 
one-fifth. From 1852 to 1858 the two great carrying companies 
were the Great Northern and the London and North-Western. 
The Midland, however, entered the field of competition in 1859, 
in which year it carried only 39,570 tons, a very small portion of 
which was taken from Yorkshire collieries. In 1871 the Midland 
carried more than either of the two other large companies, and 
since then it has gone on improving, whilst the Great Northern, 
which conveys most of the coal from South Yorkshire, has exhi- 
bited a falling off. The coalowners hold that the decline is due 
to the high rates charged. In proof of this they point out that 
during those years in which they conveyed the highest tonnage 
the rates were the lowest. The highest tonnage ever sent by 
the Great Northern was in 1867, when 1,065,125 tons were sent. 
Last year the tonnage amounted to 1,046,053, against 949,740 
in the year 1880. Although nothing was officially made known 
relating to the decision of the meeting, the source from 
whence it was called shows that if possible some definite action 
will be decided upon in order to place the district coalowners in 
possession of an alternative route. 


THE RIGHTS OF SHAREHOLDERS. 

Ayn important point involving the rights of shareholders in 
limited companies has recently been decided at Sheffield. Miss Mary 
Cartwright, who holds several shares in Messrs. Charles Cammell 
and Co., Limited, Cyclops Steel and Ironworks, applied for a list 
of shareholders, offering to pay “the fee legally demandable,” 
and received a reply from the secre to the effect that her 
request would be complied with “in a week or ten days.” The 
application was made on the 30th March, and a reply was 
received on the 31st of March. No list of shareholders was 
furnished till the 22nd of April—two days after a meeting had 
been held to ratify a large and important purchase—the acquisi- 
tion of Messrs, Cammell and Co., of the mfield Steel Works, 


and the Derwent Hematite Iron Ore Company, Workington, 
fora sum of £350,000. Miss Cartwright therefore summoned 
the Company, the manager—Mr. George Wilson—and the 
secretary—Mr. J. S. Robinson—and the case was heard at the 
Sheffield Town Hall. According to the statement of counsel for 
the plaintiff, Miss Cartwright was not acting in this matter on 
her own behalf, but as the agent of Mr. Henry Munster; who 
holds eight hundred shares in the company, and who is by far 
its largest shareholder. Mr. Munster opposed the proposed 
purchase, and the list of shareholders was wanted to enable him 
to communicate with the other shareholders prior to the 
meeting. It was urged for the company that the demand had 
not been refused, and that Miss Cartwright having asked for 
the list at the “earliest convenience,” and not for any specific 
date, it was sent at the “earliest convenience.” The magistrates 
held otherwise, regarding the conduct of the company as practi- 
cally a refusal to comply with the plaintiff's request. They 
therefore imposed a fine of £2 and costs on the company, 
dismissing the summonses against Mr. Wilson and the secretary, 


THE LOSS OF H.M.S. DOTEREL. 

THE committee appointed to inquire into the circumstances 
attending the explosion on board the Doterel, which led to the 
total destruction and loss of that ship off Puerta Menas, have 
been engaged during the last week at the Royal Marine Office, 
Spring-gardens, in compiling their report, based on experiments 
extending over four months. They are understood wo be satis. 
fied that the theory accepted at the court-martial, that the explo. 
sion was primarily due to the generation of gas in the coal 
bunkers, has not been borne out by the results of their experi- 
ments. As is pointed out, there is an essential difference between 
a collier laden with coals just drawn from the pit and a ship of 
war carrying a supply of fuel for her boiler furnaces. In the 
latter instance the ventilation of the coal bunkers is sufficient 
under the most untoward circumstances to prevent any other 
than a very moderate accumulation of gas. It might cause some 
slight explosion, but it would be quite incapable of tiring a powder 
magazine, and in the case of the Doterel the coals had been 
travelling over half the world before they entered her bunkers, 
and were, therefore, so much the less likely to give off a danger- 
ous amount of gas. As regards the storage of xerotine siccative, 
which was subsequently advanced as the cause of the explosion, 
it has been proved that, even assuming its presence on board the 
Doterel, it did not tend to bring about the destruction of the 
vessel. Some further and quite recent experiments of the 
Naval Explosives Committee, which have been carried out at 
Chatham, have illustrated this. Some xerotine siccative and a 
can of gunpowder were put on board the gunboat Bullfinch, and 
the former was exploded. It set fire to the ship, but did not 
explode the powder. It is, however, certain that the volatile 
paint drier was capable of bringing great danger to a ship, 
though there is still some mystery attaching to the disaster 
which sent the Doterel to the bottom of the sea. 


THE THREATENED STRIKE OF MINERS IN YORKSHIRE, 

Serine that the Yorkshire Miners’ Association, through its 
officials, took a most prominent part in the Manchester Con- 
ference, and the passing of the resolution demanding a general 
advance of wages or setting down the collieries, a good deal of 
interest is being attached to their movements. During the past 
and present week numerous meetings have been held in various 
parts of Yorkshire for the purpose of discussing the advisability of 
making a general demand, and of sending delegates to a large Con- 
ference to be held at Rotherham on Monday next. Seeing that 
there is a good deal of misapprehension relating to the Conference 
called by the Yorkshire Miners’ Association, it may not be out of 
place to say that it is intended to be an open conference to all 
representatives who choose to attend. Admission will be by 
tickets,a goodly number of which have already been sent out and 
accepted. No programme, it is understood, will be drawn up, 
but the Conference will be allowed to choose its own president, 
secretary, treasurer, and committee for the transaction of its own 
business It is expected that there will be a difference of 
opinion, inasmuch as there are three associations, one of which 
has already passed a resolution in favour of 74 instead of 15 per 
cent., and whilst deprecating a strike, has offered to submit the 
matter, in the event of the coalowners not conceding the advance, 
to arbitration. Some of the men are exceedingly anxious to give 
in their notices, and would probably strike if they saw any pros- 
pects of being supported. 


LITERATURE. 


A Handy Book on the Reclamation of Waste Lands, Irdand. By 
G. H. Krnauay, C.E., assisted by ALEXANDER McHenry, H.M. 
Geological Survey. Dublin: Hodges, Figgis,and Co. 1882. 

So much hasbeen heard recently concerning the value of land 

in Ireland, “ Earth Hunger,” and the circumstance that there 

is not land enough in thesister isle tosupport its inhabitants, 
that the little book before us will probably be read with 
some care by a great many persons, and may yet be quoted 
in the House of Commons, The authors are both well 
qualified by their position and attainments to deal with 
the question they have undertaken to discuss. Mr. 

Kinahan was educated at Trinity College, Dublin; is a 

member of the Royal Irish Academy, and the president of 

the Royal Geological Society of Ireland. He is also 
employed on the Government Survey ; 80 is 

Mr. McHenry. Consequently this k ought to be 

satisfactory; yet it is not, and the reason why it is unsatis- 

factory is that the authors have apparently never dived 
below the surface of the stream of political economy. 

They jump at conclusions, and have apparently failed to 

see that the causes which induce any particular social con- 

dition are, as a rule, deep seated, and very often pers | 
different in their nature from the apparent causes, whic 

are prominent, showy, and misleading, if not absolutely 
untruthful. In his preface Mr. Kinahan explains how the 
book came to be written. In 1881 the annual presidential 
address to the Royal Geological Society of Ireland was 

“On the Waste Lands of Ireland,” and he was asked to 

enlarge this address, The result is the book before us. 

It consists of 141 octavo pages, and, after the introduction, 

it deals with all the various classes of land which are now 

waste ; such as foreshores and sea marshes, sand hills, land 
flooded by tide and river, lowland bog, mountain bog, and 
upland or mountain wastes. The various probable values 
of these lands are considered, and the means of yoaeining 
them, and the book will be found very handy and usefu 
by anyone who contemplates reclaiming a tract of waste 
land, provided he can read it with discrimination, The 
instructions given for reclaiming are, on the whole, 
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accurate and satisfactory ; but we cannot say so much for 
our author’s conclusions as regards the value of the land, 
and as this is really a most important point, we shall 
devote a little more space to it than the dimensions of Mr. 
Kinahan’s book would appear to warrant. 

“The last return to Parliament on Lord Cloncurry’s 
motion gave the whole arable land of Ireland in 1880 as 
15,345,598 acres, viz., under grass 12,178,933 acres, and in 
tillage 3,166,665 acres, According to the estimate made 
by Gritlith there were 6,290,000 acres of waste land out of 
90,330,000 acres, the latter being about the area above 
high-water mark at neap tides. To the waste lands may 
be added the foreshores above half tide, about 190,000 
acres, giving a total of 6,486,000 acres, Griflith supposed 
half oF the waste lands to be capable of being improved ; 
this and 600,000 acres of the foreshores will give 3,245,000 
acres capable of being made more or less profitable—that is, 
an area equal to more than a seventhof the present surfaceof 
the island. Suppose these lands increase in value 5s. an acre, 
which is a low estimate, the amount gained in revenue to 
the country would be £811,250. Judging, however, from 
what our neighbours can do, the gain ought to much 

reater.” This passage is the key to Mr. Kinahan’s book. 
He holds that there is a great deal of waste land in Ire- 
land ; that there was a great deal of waste land in Hol- 
land. That the waste land in Holland has been reclaimed ; 
and that the land in Ireland ought to be treated 
in the same way, and that the same results would 
follow. Now, it is not to be disputed that this 
line of argument is taking, Its extreme plausi- 
bility makes it attractive; and yet, when we come to 
examine it closely, it will be seen that there is really little 
or nothing in it, and that the certainty is that the 
£8,000,000 which our author thinks might be spent with 
advantage in reclaiming Irish waste land, might be spent 
to much better advantage on land that does not come 
at all under Mr. Kinahan’s definition of waste land. There 
is nothing new about the proposal to drain Irish bogs and 
reclaim land from the sea. The idea has been broached 
over and over again, Indeed, in 1846-7-8 and 9, very 
large sums of money were spent in Ireland under what 
was known as the Labouchere Drainage Act, in draining, 
or trying to drain, bog land; and Mr. Kinahan ought to 
have known that the result was on the whole eminently 
unsatisfactory It is said that Handel was once asked to 
report on the organ in a certain parish church, and he did 
so. His report was very brief. “ Your organ,” said he, 
“is now worth £100; you can spend another £100 on 
it, and then it will be worth £50.” The same 
thing may be said of most of the bog land in Ireland. 
It is now worth Is. to 5s, an acre; £10 an acre 
may be expended on it in drainage, &c., and then it will 
be worth 6d. to 2s, 6d. an acre. If Mr. Kinahan had 
made inquiries among the landlords who borrowed money 
from the Government in 1847 for reclamation purposes, he 
would have obtained evidence of a very practical nature, 
which would have led him to regard with distrust any 
scheme for improving true bog by > at it. He quotesa 
passage written by Mr. W. Kernaghan concerning the 
manufacture of peat fuel in Holland, and then says, “ If 
so much can be got from the manufacture of peat fuel in 
Holland, the same thing ought to be done in Ireland.” He 
totally overlooks the circumstance that all the conditions 
are entirely different. One most important factor in the 
matter is the weather, which is, as a rule, much better 
suited to the peat industry in Holland and Belgium than 
itisin Ireland, But as a matter of fact, the value of a fuel 
is settled by the price at which it can be made and that at 
which it can be sold. Now, in Ireland very large quan- 
tities of peat fuel are made; indeed, in extensive districts 
the people are chiefly dependent upon it for fires. As much 
is made as can be used and no more, because peat, from its 
great bulk and low heating power, will not bear the cost of 
carriage over long distances, It cannot be stored in quantity 
in towns because it occupies too much space. It is very 
easily injured by the weather ; and unless kept under cover 
is extremely perishable. ‘To attempt to make the manufac- 
ture of common peat fuel pay is out of the question. As 
regards the manufacture of compressed peat fuel, again, if Mr. 
Kinahan will ask for a history of the peat works at Athy, 
he will obtain some interesting information. If we state 
that over £100,000 has been spent in Ireland in the 
endeavour to produce either compressed fuel or bye-pro- 
ducts, such as paraftine, from peat, we shall be under the 
mark, To the Athy Peat Works is due the credit of pro- 
ducing the first pair of paraffine candles ever made. They 
were exhibited in the Dublin International Exhibition of 
1853, and cost, it is said, £800 each. It has been proved 
that a ton of compressed peat is about equal—for house fire 
purposes at least—to a ton of good coal; but no 
one has ever yet succeeded in making it at such a 
price per ton and in such quantities that it could be 
put into the Dublin market to compete with English 
coal. The whole question has been discussed and 
brought to the test of practical experiment, not once 
but a dozen times, and always with the same result—the 
financial ruin of those who embarked in a manufacture 
which has no solid basis on which capital may be expended 
with advantage. The idea that money may be made out 
of peat fuel is a dangerous delusion. 

‘Turning to another branch of thé subject, we could not 
within a reasonable pete explain fully why it is that the 
drainage of much of the bog land of Ireland must prove un- 
remunerative. Mr. Kinahan has entirely overlooked the 
fact that it is not the presence of water only that makes 
the land unproductive. When thoroughly well drained, a 
peat soe be usually valueless for growing crops of any kind, 
simply because the material of which it is composed will 
not provide either root-hold or nourishment, When it is 
possible to supply lime in quantity, or limestone gravel, or 
earth from uplands, or large quantities of manure, then 
indeed something may done; but the process is so 
costly ; the result, as a rule, so unsatisfactory; the land so 
subject to injury, both from drought and much rain, that 
the reclamation of a peat bog is a most disheartening 
undertaking. Of course, there are exceptions, but they 
are very few, 


But there is a great deal of land in Ireland other than 
bog calling for reclamation. Thus, for instance, we have 
many thousands of acres of land now ruined by the over- 
flowing of rivers, and sadly in want of drainage. Here is 
a legitimate outlet for capital, and the little that our author 
says on this — has our warm approval. But we can- 
not say so much for the rest of his book, We meet in 
every page with the expression of the most sanguine views, 
and in many instances we come across what we do not 
hesitate to characterise as reckless statements. For 
example, in one place we find the following passage :—“ In 
the neighbourhood of towns sands might be profitably in- 
taken, especially if utilised as sewage farms.” This, 
obviously from the context, refers to sand on the seashore. 
Mr. Kinahan had no doubt when he wrote the Craigentinny 
Meadows in view ; but the notion that any large town exists 
on the coast of Ireland in conjunction with a stretch of sand 
suitable for irrigation, on which good crops could be 
grown, is wild in the extreme. The establishment of 
oyster farms can hardly be termed a work of reclamation ; 
but Mr. Kinahan treats it as such ; and he very strongly 
advocates the reclamation of land by embanking from the 
sea. This is a very large question, concerning which we 
can only say that hitherto such works have not been found 
very remunerative in this country. There, are, no doubt, 
large tracts which have been won from the sea, but it is 
more than doubtful if they repaid those who won them for 
their labour and capital. 

We have said that money could be laid out in Ireland 
to more advantage than in the way proposed by Mr. 
Kinahan, A large sum could be expended with the 
utmost advantage in the regulation of the inland waters, 
but a yet larger sum might be expended on refencing her 
fields) Mr, Kinahan calls the waste land of Ireland one- 
seventh of the whole. Is he aware that competent 
authorities state that in extensive districts just one-seventh 
of the whole arable~land is wasted by the fences? Only 
those who are familiar with the country can form an idea 
of what Irish fences are. To level these with the ground 
and make new and straight fences which would be really 
efticient would cost a very considerable sum of money, but 
the outlay would be amply repaid in a few years. Of 
course no large sum will ever be expended in this way, 
but it ought to be expended. 

Finally, we would not have it supposed that we deprecate 
the expenditure of money on the reclamation of waste land 
in Ireland. We do nothing of the kind; but we hold 
that anything like an indiscriminate expenditure would be 
very bad policy. Mr. Kinahan appears to hold that 
there is no land now waste in [reland on which money 
might not be expended with advantage. Fortunately, he 
will find few practical men to endorse his views. The 
probability is that not 3,245,000 acres, but about 1,250,000 
acres of Irish land could be reclaimed with advantage. 
The influence of climate must never be forgotten. There 
are tracts on the West Coast of Ireland, for instance, 
which are so swept and buffeted by Atlantic storms, that 
even if the land were admirable it could not on the one 
hand grow acorn crop, nor on the other could any cattle or 
got to live onit. Nothing can be done with districts 
such as this, Again, there are peat bogs which if drained 
would sink many feet below the level of the surrounding 
country, carrying down their drains with them, and such bogs 
could ultimately be kept dry only by continuous pumping. 
It must not be forgotten that the centre of Ireland is little 
raised above the sea level, and that the carrying out of 
any comprehensive drainage scheme must be a work of 
great labour, demanding extraordinary skill on the part of 
the engineer ; and after all has been said that can be said 
on such questions, the whole resolves itself into this : Will 
the reclamation of waste land in Ireland pay? If it could 
be shown clearly that it would, the capital would be forth- 
coming to-morrow. Not £1,000,000, but £50,000,000 
could be had to carry out the work. But no one has ever 
yet succeeded in proving that the waste lands of Ireland as a 
whole were worth reclaiming ; nor will the task be easy while 
within a week’s voyage and a two days’ railway journey 
may be had the finest land in the world, with roads and 
railways and an admirable climate. The best plan is to 
leave the Irish bogs to themselves, and to enable those who 
now depend on them for a wretched subsistence to seek at 
the other side of the Atlantic for comfort which no such 
schemes as those advocated by Mr. Kinahan can ever give 
them. We cannot conclude our notice of his book without 
entering our protest against his expression concerning arti- 
ficial manures. “At the same time we cannot help 
believing,” he writes, “that the present state of the 
farmers is, in a great measure, due to guano and such like 
manures.” In another place, however, he states that land 
has been “poisoned” by the excessive application of 
“natural,” that is farmyard, manure. To those acquainted 
with the practice of agriculture in England and Ireland, 
both these statements will read as ajoke. The notion that 
Irish land has ever been poisoned by over doses of manure 
of any kind strikes us as especially humorous. 


OPENING OF THE WEST LANCASHIRE 
RAILWAY. 


THE completion of the new West Lancashire Railway connect- 
ing Southport and Preston, which, after numerous difficulties 
and delays in the course of its construction, extending over a 
period of eight years, was opened for traffic at the commence- 
ment of the present month, was formally inaugurated at South- 
port on Friday. The shareholders and invited guests of the 
company, to the number of about 400, assembled at the Winter- 
gardens, and after a carriage procession through the town were 
conveyed by special trains, under the charge of Mr. T. Gilbert, 
the secretary of the company, over the new line to Preston, the 
journey occupying half an hour. Here a short stay was made, 
and the party then returned to the Winter-garden at Southport, 
where a luncheon was held. Mr. Edward Holden, the chairman 
of the Board of Directors, presided, and amongst those present 
were Mr. J. Dodds, M.P., Captain Aylmer, M.P., and Mr. W. 
Coddington, M.P. The usual toasts were given, and Mr. Dodds, 
M.P., in proposing success to the West Lancashire Railway, 
pointed out that both Houses of Parliament were now much 
readier than formerly to grant railway facilities to new and inde- 


pendent companies. He therefore urged the company not to be 
afraid of going to Parliament for additional powers when they 
were necessary, and, in addition, advised the company to pay 
special attention to their accommodation for third-class pas- 
sengers. A special concert in the evening brought the inaugura- 
tion proceedings to a close. 

The first Act of Parliament for the construction of the West 
Lancashire Railway was obtained in 1871, and the first sod of 
thenewline was cut in April, 1873. The contract was let to Messrs. 
Clarke, Punchard, and Co., of London, who, after a portion of the 
line had been completed, became involved in monetary difficulties, 
and the work was assigned to Baron Albert Grant. The result 
was a complete stoppage, and the scheme threatened to collapse 
altogether. Ultimately, the works and plant were bought by 
several local gentlemen for £10,000, the project was resuscitated, 
a contract entered into with Messrs. Barnes and Squire, and a 
short length of the line from Hesketh Park to Hesketh Bank, a 
distance of seven miles, was opened in February, 1878. Again, 
however, the works were stopped for a time, owing to financial 
difficulties; but eventually another contract was entered into 
with Mr. E. C. Maddison, of London, and the carrying 
out of the work was entrusted to Messrs. Braddock and 
Matthews, by whom the undertaking has been practi- 
cally carried through, although the stations both at South- 
port and Preston have yet to be finished, and a portion of a 
branch from Penwortham Junction, which runs under the North 
Union Railway and joins the Lancashire and Yorkshire system, 
about a mile from Preston Junction, has still to be completed. 
The total length of the West Lancashire Railway is 153 miles, 
with the branch line joining the East Lancashire Railway. The 
steepest gradient on the main line is 1 in 100, and the sharpest 
curve 20 chains radius ; on the branch line the steepest gradient 
is 1 in 90, There are no tunnels on the line, but a somewhat 
difficult undertaking was encountered in making the Penwortham 
cutting near Preston. Here nearly half a million yards of soil 
had to be excavated, and this, consisting chiefly of clay which 
became a soft puddle after rain, proved very laborious work for 
the navvies. To facilitate matters an American steam navvy 
was employed, which answered remarkably well, shifting about 
1500 cubic yards in twenty-four hours. A considerable number 
of small bridges is erected along the line, there being twenty-two 
between Hesketh Bank and Preston, and in addition to these there 
are two important structures, one over the Ribble and the 
other spanning the river Douglas. The former of these consists 
of five river spans of about 60ft. each, with a land span on 
either side, together with a viaduct containing twelve arches. 
The total length of the entire structure is 300 yards ; the height 
of the bridge above the river is 45ft., and the bed of the river 
has been deepened about 12ft. for a width of 82ft., for the pur- 
pose ‘of affording free passage to vessels. The deepening of the 
river, which had to be undertaken by the order of the Ribble 
Conservancy Commissioners, necessitated the construction of a 
large cofferdam exposing an area of about 4000 superficial feet 
of timber. On two occasions this dam was washed away by the 
rush of water during the heavy floods which prevailed in the 
early part of the year, and finally it was found necessary to form 
puddle banks, which answered so well as to enable the contrac- 
tors to complete the piers. During the inspection of the line the 
girders of the bridge were put to a severe test by General 
Hutchinson, who had locomotives running over them, and the 
greatest deflection was }in. The Douglas bridge is built on 
twenty-four cylinder piles, each one sunk to a depth of 20ft. into 
the bed of the river, and filled in with concrete to a level above 
high-water mark. The centre group of cylinders is arranged in 
circular form, and supports heavy girders fixed on a pivot and 
rollers, so as to form a swing bridge which, when open, will allow 
of vessels passing through. Wooden fenders or dolphins are 
placed round the cylinder piles to prevent injury to the bridge. 
In constructing the branch line from Penwortham Junction to 
the Lancashire and Yorkshire system, which, as already stated, 
is not yet completed, two somewhat serious difficulties were 
encountered. The chief of these was in carrying the line under 
the North Union Railway without interference with the traffic. 
The width of the requisite bridge is 172ft., and the abutments, 
which are 10ft. thick, are carried to a depth of 45ft. under the 
North Union Railway. The girders were fixed at three different 
periods without any accident, or without delaying in the slightest 
the traffic on the railway above. The second engineering diffi- 
culty occurred at the bridge next to the East Lancashire Railway. 
At this point a bed of spongy peat was encountered, which it 
was necessary to excavate toa depth of about 20ft. and fill up 
with some 4000 cubic yards of concrete, as a foundation 
upon which to erect the bridge. The company’s central 
stations, which are in course of erection at Southport and 
Preston, will, when finished, form handsome architectural 
features in both towns ; they are Gothic in style, and have been 
erected from the design of Mr. Charles H. Driver, of West- 
minster, London. The line, it may be added, is worked by the 
block system, the signalling arrangements having been carried 
out by Messrs. McKenzie and Holland, of Worcester. The iron 
work for the bridges was provided and fixed by the Stockton 
Forge, under the supervision of their resident manager, Mr. 
Blackburn. Messrs. Braddock and Matthews commenced their 
contract for the completion of the line in 1880, and the first 
section from the river Douglas to Longton was finished in June 
last. In order, however, that the line to Preston should be 
opened by the Guild week, special efforts were put forth, and 
operations were carried on during the night time by means of 
the electric light. The object in view was effected, and Major- 
General Hutchinson, after inspecting the line, not only expressed 
the greatest satisfaction at the very substantial character of the 
line, but gave immediate permission for the traffic to commence 
working. The resident engineer during the progress of the 
work was Mr. P. Thursby, M.LC.E., representing Messrs. Fox 
and Brunlees, and the scientific ability displayed in overcoming 
the various difficulties met with deserves every credit. 


SourH KEnsincToN MusruM.—Visitors during the week ending 
Sept. 16th, 1882 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,753 ; mercantile marine, building 
materials, and other collections, 5686. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 6 p.m., Museum, 
1782; mercantile marine, building materials, and other collections, 
670. Total, 19,891. Average of corresponding week in former 
years, 18,999. Total from the opening of the museum, 21,337,387. 

Tuk Northern Sanitary Association, established at 14, North 
John-street, Liverpool, upon the same basis as that in London, 
has now commenced upon its duties, which are to advise 
members upon sanitary matters, and to provide reports, &c., in 
cases of necessary works or alterations. Ata recent meeting of the 
executive committee Mr. Flemin Jenkin, M. Inst. C.E., professor 
of civil engineering in the University of Edinburgh, and consultin; 
engineer to the Sanitary Protection A t of Edinburgh an 
London, was apppointed consulting engineer. Mr. Coard 8. 
Pain, engineering surveyor of Liverpool, acts as resident engineer ; 
and the secretaryship and treasurership is placed in the hands of 
Mr. J. S. Harmood Banner, 
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IMPERIAL DOM PEDRO II BRIDGE, BRAZILIAN IMPERIAL CENTRAL BAHIA RAILWAY. 


DESIGNED BY MR. JAMES CLEMINSON, M. INST. C.E., WESTMINSTER, 


Details cf End. ef Main. Girder. 
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In our impressions of the 18th and 25th ult. we have given a 
perspective and detail drawing of this bridge, which has been 
designed to carry the Brazilian Imperial Central Bahia Railway 
over the river Paraguassa, between Chachocira and Sao Felix, and 
at the same time to act as a road and foot bridge. 

The bridge consists of four spans, each of 300ft. in length, and 
though it carries but one line of rails, it is made 15ft. in width 
between the girders, so as to carry a double line of cart traffic, 
the roadway being of wood level with the crown of the rails. 
The footway is carried on projecting cantilevers forming part of 
or attached to the transverse girders, some of which also carry 
the raking struts by which the girders are steadied. The main 
girders, as above stated, are 300ft. in length, 25ft. in depth, and 
have a quadruple system of lattice, the angle of the lattice 
members being 45deg. The space between each apex of the 
lattice is 12°5ft., and there are consequently 24 bays. The live load 
on the bridge is taken as 0°75 ton per foot, or 0°375 ton on each 
main girder, giving a live load on each apex of 4°675 tons and 2°33 
tons on each end pillar. The dead load on the bridge is 1°25 
ton per foot or 0°625 ton per foot on each main girder, giving 
7°8 tons on each apex and 3°9 tons on each end pillar. The 


greatest strain in the flanges of the main girders is thus “_/ — 


sD 
= 450 tons. Each girder having six bays with four 


systems of right-angled triangulation, the strain on the diagonals 
due to the dead load will = Woe 6 Thus the strain on the 


tensile diagonal No.2 from end will be 
38°08 tons for dead load, and for dead and live load on belt 


52°91 tons, while in diagonal 10 the strains due to dead load will | *° carry 


be 7°8 x 1°414 = 11°029 tons, and for dead and live load 19°82 
tons. The strain due to the passing load will on the right side n 


of the weight producing the strain= 7 W sec. 6, and on the 


left side m of the weight will be 7 W sec. 6, 1 being the number 


of bays in the span, W the live load on each apex, m = number 
of bays in left segment, and n equal number of bays in 
right segment of girder, m and n being counted between 
weight and ends of girder along loaded flange. In calcu- 
lating the strains due to wind pressure, a pressure of 56 Ib. 
per square foot has been taken, although the bridge lies low and 
is much protected by the surrounding hills and the contour of 
the river valley. Taking the surface presented to the action of 
the wind as one-fourth the enclosed area, the total wind pressure 
at 56 Ib. per square foot = 48 tons. Of this, three-fourths is 


The cross girders’ have the dimensions shown in the annexed 
diagram and above*elevation. In calculating the strains on these 


the load has been taken as :— 
— — —— 19 ‘. 
7 CUAGE 
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that of the weight of an engine and the platform estimated at 
1} tons per foot run, and the cross girders being 12ft. 6in. apart, 
the weight on each cross girder = about 16 tons. The depth of 
girder being 1ft. 6in., and the length from centre to centre of main 
girders 18ft., the main load being on the rails, the strains are as 
follows :—Resistance of each support = 8 tons, Strain at 
centre (8 * 9) (8 x 175) 
15 

ing the footways and attached to the cross girders are estimated 

a weight of passengers—maximum—100 lb. per foot 
superficial. 12ft. 6in. x 5ft. 3in. x 1001b, = 65501b. = 2°9 
tons ; weight on each cantilever = 2°9 tons; strain at support 


in top flange = a 4 = 677 tons; strain at support in 
bottom flange = 7°5 tons. On the longitudinal girders under 
rails the greatest strain is produced when the girder is uniform] 
loaded throughout. Load equally distributed = 8 tons ; dep 


of girder = 1ft.; strain at centre = ate 125 tons, On 


longitudinal girders under footpaths, the weight equally dis- 
tributed = 1°5 ton ; depth of girder = 8in. = “66ft.; length of 
girder = 12ft, 6in., so that the strain at centre = 25 x 125 _ 
3°6 tons. The cross girders to which raking struts are attached 
are strengthened by using }in. plates for the flanges instead of 
in. as in the others. The sectional areas of material are arrived 
at by allowing five tons to the square inch in tension and four 


= 89 tons. The cantilevers carry- 


taken by the lower bracing and one-fourth by the overhead 


Details of End Pillar 
te Mau Guader. 


are all calculated to be of equal strength with the main flanges. 
As the live load is three-fifths of the dead load, the same sectional 
areas and factors of safety have been assigned and employed for 
both dead and live load taken together. 

As mentioned in our impression of the 18th ult., there is 
is hardly any forge work in the whole bridge. In the first place, 
punching of holes is discarded absolutely, every hole throughout 
the structure being drilled. Every plate and bar is planed to 
templets and gauges made from a drawing of a span set out 
full size on a floor in the works. The flanged plates of the 
booms are then laid in their respective positions on the packing 
blocks, which are firmly bedded in the ground in the usual way 
to ensure the requisite camber in the boom. The webs are then 
fixed to the flanges by means of cast iron packing blocks or 
frames planed up to gauges and interposed between the two 
webs, in order to keep the latter at the required distance apart, 
and perfectly square with the flange. Every plate and bar being 
thus made to abut tightly and evenly against each other at their 
junctions, and in line, the whole are firmly cramped together, 
for - to this stage there is not a hole of any description in the 
work. 

A drilling machine, of which two are employed, each taking 
half the boom, and whose novel features we describe further on, 
are then set in motion, and the holes, both horizontal and vertical, 
of which latter there are nine in a line across the boom, are 
drilled simultaneously through the whole of the plates and angle 
bars of the flange and webs. 

It thus ensues that every hole is perfectly “fair” and smooth 
throughout the whole of the thicknesses of the plates and bars ; 
indeed, unevenness is impossible, and it also followsthat the drilling 
of the holes throughout the whole 300ft., the length of the boom, 
is accomplished in very much less time and with perfect accuracy, 
instead of the approximation thereto when each plate or bar is 
drilled separately in the usual way. The one handling of the 
plates and bars attendant on getting them into position suffices, 
whereas, by the ordinary process, every plate and bar has to be 
handled an indefinite number of times according to circum- 
stances. The drilling of the end pillars and vertical struts is 
treated in the same way. The diagonal bracing being drilled to 
templet in sets are equally uniform, and in consequence any 
strut or tie will fit with equal facility and exactitude in any 
corresponding position of any span. 

The contin eanglages for the work of drilling the booms are 
constructed under Mr. Arrol’s patent, and are illustrated on page 
223. They are made to move on a tramway laid — the 
work ; two such machines are used, each doing one- the 
boom ; they are driven by ropes carried by an ingenious arrange- 
ment of loop and slack gear, which compensates for the travel of 
the machine along the work. The vertical drills are carried in 
sliding frames B which render the former capable of adjustment 
in any position, whilst the horizontal drills are carried in radial 
arms A, having like means of adjustment, starting at the ends of 
the boom, or one at the end and the other at the centre ; the 


tons to the square inch in compression, and the covers and joints 


machines finish their work as they travel along. 
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ordinary sorts maintain last week’s advance of between 5s. and 
2s. 6d. and are quoted £6 10s. Australia and the Continent are 
good buyers just now of this description of iron. 

Hoops are active, but United States inquiries are not resulting in 
so much actual business as might be imagined. Prices are 
£6 17s. 6d. to £7 2s. 6d. Bedstead strip is £6 15s. 

Tin-plate firms report a steady sale, in much part on export 
account, but it is difficult to get up prices. 

Despatches from Sydney indicate that the galvanised sheet 
market is recovering. From Melbourne, however, the mail advices 
report that galvanised iron, owing to the heavy importations, is 
dull, and when the mail left favourite brands were offering at 
£21 10s. to £21 15s., while ordinary brands were bringing £20 10s. 
Bar and rod iron was valued at £9 to £10. Black sheets were 
firm, Nos. 8 to 18 being disposed of at £11, and Nos. 20 to 26 at 
£13. Plates were firm at £10 to £11. Hoops might be purchased 
in small lots at from £9 to £10. 

Derbyshire, Northampton, and some other foreign pigs are 
strong at last week’s rise of 2s. 6d. per ton, and 50s. is now the 
general quotation, while 48s. is promptly refused. Thorncliffe— 
South Yorkshire—pigs are this week advanced 2s. 6d., making 
them 62s. 6d. per ton delivered. Lincolnshire p's are 51s. to 52s. 
delivered, and Ashton Vale—near Bristol—brand 55s. Consumers 
of all these brands are generally pretty well bought forward, and 
sales are not at date of much extent. 

Hematites are in under supply. One steel-making firm in this 
district is consuming 700 tons per month. Prices are strong. 
Blaina—South Wales—sorts are quoted 63s. 6d.; Ulverstone and 
Wigan hematites 67s. 6d., though occasional lots may be had at 
65s., and the brand of the Barrow Company is quoted strong at 
70s. Staffordshire pigs are without any important change. 

At an important conference of miners held in Wolverhampton 
on Tuesday, when delegates were present representing North and 
South Staffordshire, East Worcestershire, and Salop, it was 
resolved: “‘That the Board of the Federation of Miners for the 
Midland counties agrees with the application about to be made for 
an advance of 10 per cent. in wages in North Staffordshire. That 
it hereby instructs each district of the Federation to at once make 
application for a similar -advance ; and recommends that joint 
meetings of employers and workmen on the wages question be held 
in every district previous to giving notice.” 

The Cannock Chase district was not represented at the Confer- 
ence, and their action on the wages question is, therefore, at pre- 
sent uncertain. The chairman of the South Staffordshire Coal 
Trade—Mr. E. Fisher Smith—has been requested toat once call a 
meeting of the South Staffordshire employers. 

The countermanding of war preparations at Woolwich does not 
seem yet to have led to any countermanding ot orders distributed 
amongst the hardware firms in Birmingham and the district, who 
are still pressing forward deliveries. But negotiations concerning 
additional contracts which were about being closed when the news 
of the campaign arrived were at once broken off. 

Complaints are very rife of the most exorbitant charges being 
made for provisions by ‘‘ foggers” engaged in the nail trade. 

The electric light is getting into increased favour in the Midlands 
for the lighting of works and factories. Several extensive and 
important factories in Birmingham are in communication with the 
Birmingham and Warwickshire Brush Electric Light Company, 
whilst manufacturers in Coventry, Burton-on-Trent, Rugby, 
Kidderminster, and other towns, are understood to have similar 
arrang ts pending decided fillip has been given to such 
negotiations by the success that has 
lighting at the Worcestershire Exhibition. 

It is significant of the change which is taking place in the method 
of generating steam power, that within the last few days the local 
authorities of Smethwick have received application from one of the 
largest manufacturing works in the town to know upon what terms 
the Board are prepared to zupply gas for the driving of gas engines, 
as gas engines are about to be put down. It is clear that the 
employment of such engines must lead to an increased consumption 
of gas in the near future. 

The local gas company of Halesowen, near Birmingham, pro; 
to apply to the Board of Trade for a provisional order giving them 
the exclusive right of supplying gas for the inhabitants. 
The proposal, however, meets with considerable opposition, for 
whereas the local company are now charging 4s. 6d. per 1000ft., it 
is believed that a supply might be obtained from the Birmingham 
—— at something like 2s. 9d. per 1000ft. The mains of 
the Birmingham Corporation come within two miles of the town, 
and at a meeting of the Halesowen people on Tuesday, it was 
resolved to oppose the proposal of the 1 company, and to invite 
the Birmingham Corporation to supply the town. 
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NOTES FROM LANCASHI 
(From our own Correspondent.) 

Manchester.— Although the iron market is still generally dull, a 
fair t of ional buying goes on here and there, and 
during the week some sellers of district brands of pig iron have 
been able to secure tolerably large orders, whilst others for the 
most part have been doing little or nothing. In manufactured 
iron, although merchants as a rule are not doing more than a 
moderate business, makers appear to be full of work, and generally 
confident that trade will still further improve. So far as the 
market all round can be judged prices are firm, and if anything 
merchants show less disposition to undersell than was the case a 
week ago. 

The market at Manchester on Tuesday was in some respects an 
improvement upon the previous week, but the business of any im- 
portance doing was confined to a few sellers. Lancashire makers 
of pig iron reported no improvement in the demand, and although 
they have still sufficient iron to deliver against contracts to keep 
the furnaces going, they are getting very few new orders of any 
weight. For delivery equal to Manchester their q ions remain 
at 46s., less 24 per cent., for both forge and foundry qualities, but 
if good offers were made at a trifle under this figure, it is probable 
they would now stand a chance of being entertained. Ihear of the 
agents of one Lincolnshire maker having sold pretty largely on 
Tuesday, on the basis of their full rates, which were equal to 
47s, 4d. for fprge and 48s. 4d. for foundry, less 24 delivered at 
Manchester ; representatives of other firms, however, reported 
business very slow, and Lincolnshire iron could be bought at under 
the above figures. Derbyshire makers still ask about 49s. to 50s., 
less 24 delivered equal to Manchester, but I do not hear of much 
business stirring in this brand of iron. Reports as to finished iron 
varied somewhat, some makers being rather quiet, whilst others 
had no difficulty in getting orders. Sheet iron makers appear to be 
very full of work, and there is no pressure to sell in any description 
of manufactured iron, which all through is firm in price on the 
— of £6 7s. 6d. to £6 10s. for bars delivered into the Manchester 

istrict. 

The wages agitation, which has commenced in the coal trade, is 
causing an uneasy feeling, not only amongst proprietors of collieries 
but amongst consumers for ironmaking purposes; and in the iron 
market during the week the probabilities of a strike have entered 

rominently into calculations as to the future. Notices have now 
n served pretty generally upon the colliery proprietors for an 
advance of wages, the bulk of which will expire in the first week 
of October, and the apprehensions of a stoppage of the pits, with 
an advance in prices, _ caused quite a rush of orders during the 
se week, very much similar to what occurred this time last year. 

e chief pressure has been for house fire qualities, consumers of 
which are anxious to get in their winter supplies, and the pits have 
been kept on full time, with stocks in some cases also being filled 
up to meet requirements. Other classes of fuel for ironmaking 
and steam purposes have not experienced any very materially 
enlarged demand, but still these also have been going away more 
freely, as consumers in many cases have been anxious to have some 
little stock in hand. The extra pressure in the market has 
about a stiffening in prices, but the upward movement 


been of a very irregular character. The principal Manchester 
firms have not as yet made any alteration in their list rates; but 
at collieries in the immediate neighbourhood prices have been put 
up ls. per ton, and in the West Lancashire districts there has been 
a pretty general advance of 6d., with here and there 1s. p r ton, 
more money being asked for house fuel classes of coal. Iron 
making and steam coal is firmer, and in some cases engine fuel has 
been put up 5d. per ton; but any material actual advance is at 
present exceptional. At the pit mouth prices average about as 
under :—Best coals, 8s. 6d. to 9s.; seconds, 6s. 6d. to 7s. 6d.; com- 
mon coals, 5s, 3d. to 5s, 9d.; burgy, 4s. 3d. to 4s. 6d.; slack, from 
3s. for common up to 4s. for the better sorts. 

The shipping trade has been fairly active, and a good deal of 
coal has been going away coastwise. 

As to how the agitation commenced by the miners for an advance 
of wages will end, or whether it will result ina strike, it is impossible 
to form any opinion at present ; but I may state the genera] view 
of the matter entertained by the employers. The application for 
an advance is looked upon as altogether premature and not 
warranted by the present state of the market. Since the advance 
conceded to the men at the close of last year, and which has never 
been disturbed, there has been a gradual giving way in prices with- 
out any corresponding reduction in wages, and the coal-owners 
contend that before the men can with justice ask for any further 
advance, not only must what has been lost in prices be recovered, 
but that there must be a further advance in values upon the level 
which was the basis for the last upward movement in wages. It 
is, however, questionable whether the men will feel themselves 
bound to consider the force of this line of reasoning. 

Barrow.—I was able to state last week that the inquiries on con- 
tinental account for hematite pig iron were much healthier than 
for some time past, and this week the inquiries made from this 

uarter have considerably increased, and some fair parcels have 
changed hands. Otherwise the position of the market has not 
materially altered. Prices are unchanged. The d 1 from all 
quarters is fairly maintained, with a promising future. Some sur- 
prise is felt that prices have not advanced a trifle, seeing that the 
profits obtainable at present are not so good as they ought safely to 
be, owing to an advance in the values of foreign ores ; but as the 
prices of local hematite ores are not, as was expected, any higher, 
this may to a large extent account for prices remaining fixed so 
long. No. 1 Bessemer is quoted at 59s.; No. 2, 58s.; No. 3, 57s. 
per ton at makers’ works. Stocks are not increasing much, and the 
deliveries, both by shipping and over local railways, are heavy. 
Prices are very firm in the steel trade since the announcement was 
made that makers were intending to regulate the values amongst 
themselves. Steel rails are in better demand. Iron ore in large 
demand still, and makers have concluded in some cases several 
large contracts. Quotations are from 14s. to 14s. 6d. per ton at 
the mines. Iron shipbuilders, engineers, boilermakers, and others 
in steady work. Coal and coke selling well. Shipping active. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE miners’ wages question still remains in an unsettled con- 
dition, darkening the commercial horizon with fears of a general 
strike, which would end, according to the opinion of those who 
have carefully reviewed the subject, only in disaster to the miners 
themselves. The resolution passed at the now famous Manchester 
Conference was to the effect that a general demand should be 
made for an advance of wages for all miners in the United 
Kingdom by the 1st of October next, and that if the same cannot 
be obtained, there should be a general stand of all miners through- 
out the United Kingdom. Herein lies the main difficulty. It is 
impossible to get the men in the various mining districts to take 
the necessary concerted action. Their leaders are too much 
divided in opinion to be at all likely at the present time to come to 
any satisfactory arrangement, not to speak of numbers of men 
who deal directly with their employers, and are indifferent to the 
counsels of the union nearest them. In this district, as I wrote 
last week, the Executive of Sheffield and Rotherham district of the 
South Yorkshire Miners’ Association have passed resolutions to 
“support no policy which is calculated to lead the 
district into a strike,” thus taking a view distinctly hostile 
to Mr. Benj. Pickard, of the Yorkshire Miners’ Association, 
who was one of the prime movers at the Manchester Con- 
ference. The Derbyshire Miners’ Association has within the 
last day or two issued a circular to the whole of the collieries in 
Derbyshire, whether members of the association or not, and its 
terms are a virtual admission of the impossibility of obtaining 
unanimity, even within a single county, in favour of the course 
recommended by the association. The circular sets forth that the 
state of trade fully warrants the men in using vigorous efforts to 
obtain better wages, and then acknowledges that owing to the 
** disorganised state of Derbyshire and the torpid, almost fossilised, 
apathy into which the men have sunk,” only a united, combined, 
drastic effort will have the desired effect. Each colliery is asked 
to send one or more delegates to the Sun Inn, Chesterfield, on the 
28rd, fully prepared to deal with the question. The Derbyshire 
Association leaders do not directly support the Manchester resolu- 
tion, but the circular is a strong indirect appeal in its favour, 
betraying, however, clear evidences of doubt as to the possibility of 
arousing the men to adopt a measure as “drastic” as unsound. 
The Conference at Rotherham on the 25th is awaited in this 
district with some anxiety. 

Restriction of output is one of the remedies recommended now 
in many quarters as most likely to bring the collier out of his 
difficulties. Mr. Parrott, secretary of the Yorkshire Miners’ Asso- 
ciation, addressed a meeting recently at Normanton Common, to 
the men employed at Messrs. Briggs’ collieries, and a resolution 
was carried which affirmed, ‘‘ That whilst the supply exceeds the 
demand, at at present, there is little hope of any improvement of 
in wages. We are, therefore, in favour of restricting the output of 
coal in whatever way the coming conference at Rotherham may 
think best.” 

The Sheffield Gas Company shows no sign of fear at the rapidly- 
advancing steps of electricity. It remains perfectly quiescent, and 
only this week declared the usual dividend—10 per cent. 

The coal proprietors of this district, having been unsuccessful in 
inducing the railway companies to lower the tonnage rates for coal 
to London, are considering the possibility of opening out a new 
route, and a preliminary meeting has already been held, and 
further steps are likely to be taken shortly. 

The heavy trades of the town are doing generally a very good 
business. The armour-plate mills are running full time, and the 
firms producing military materials have received an impetus on 
account of the war. Steel rails are less called for at not very 
cw saga rates. No change can be reported in the lighter 

ranches, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland iron market held at Middlesbrough on Tuesday 
last was very thinly attended, owing in a great measure to a large 
number of ironmasters and others in the trade having gone to 
Vienna to be present at the meeting of the Iron and Steel Insti- 
tute there. 1e market has been exceedingly quiet during the 
last week ; in fact, there has been less business done than in any 
week since the beginning of the year. Prices, however, continue 
steady at what they have been for the last two or three weeks, 
merchants and producers asking for No. 3 g.m.b. 44s. per ton f.o.b. 
for quick deliveries, and nothing is being booked under that figure. 
Some makers asked 44s. 6d., but could only obtain it where buyers 
were bound to special brands. Notwithstanding the small amount 
of business done, the tone of affairs was highly satisfactory. 
Makers, who as a rule have plenty of contracts, are not affected by 
the quietness for the time being, and are well able to maintain 


rices. Iron for delivery within the next five or six weeks is ye 
nard to get, few of the makers having any quantity of stock from 
which they can deliver. 

The shipments for this month continue at a most satisfacto 
rate, even surpassing the exceptionally heavy exports of last 
month. The quantity shipped up to Tuesday night was 57,975 
tons, whilst in August, during the corresponding period, the 
amount was only 57,171 tons. ‘There is every prospect that the pig 
iron exports from Middlesbrough will not be less than 100,000 tons 
for this month ; the inland deliveries are also very heavy, so it is 
evident that the stocks will again show a heavy decrease by the 
end of the month. 

Warrants were in somewhat better demand, and were consequent} 
a little higher in price. Some holders asked 44s, for No. 3 Connal’s 
Cleveland warrants, though buyers would not give more than 
= 9d., and 43s. 74d. seemed to be the general figure offered for 
them. 

The quantity of Cleveland iron in Connal’s store is now 
111,231 tons, being a decrease of 2155 tons since last week’s report, 
The plate trade has been somewhat better during the last few days, 
and a number of orders have been booked at £6 15s. per ton f.o.t,, 
less 24 per cent. Puddled bars are £4 2s. 6d. per ton net f.o.t, 
Prices for bars and angles are easier ; bars may be had for £6 2s, 6d, 
per ton, angles for engineering purposes at £6 5s., while shipbuild. 
ing angles may be had at £6 per ton, all f.o.t. at works, less 24 per 
cent. For large orders even lower prices than the above are named, 

In the ironfounding branches more orders are to be obtained ; but 
the prices are no better, as the competition is still very keen. 

The coal trade shows signs of improvement, and it is not unlikely 
that an advance of ls. per ton for mons coal will be asked at the 
end of this month. 

It will be remembered that some nine or ten months ago Messrs, 
Westgarth, English, and Co., commenced a marine engine works 
at Middlesbrough. They have now got fairly into operation, and 
have just set to work their first pair of engines, which have been 
vy into the s.s. Hunstanton, built by Messrs, Craggs and Sons, of 

liddlesbrough. The engines are vertical, compound surface-con- 
densing, of 98 nominal horse-power, the cylinders being 26in. and 
48in. diameter, and 36in. stroke. They worked satisfactorily 
throughout the trial trip, and when run at 81 revolutions per 
minute, developed 488 indicated horse-power. The boiler is 
10ft. 3in. long and 13ft. 8in. diameter, of the cylindrical multi- 
tubular type, with three furnaces, to work at 80lb. pressure. It 
has no dome or steam chest, but was found to work without 
priming. 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) 

THE Glasgow iron market has been steady throughout the past 
week, with a fair speculative business doing, the variations in 
prices being comparatively small. The shipments have again been 
rather smaller than of late, but are still a good average. From 
Canada and the United States the inquiry continues fair, and quo- 
tations of the best iron are reported to have improved at New 
York. There is likewise a good demand for Scotch pig iron on the 
Continent, and the amount of the home consumption kee 
steadily good. About 700 tons have been withdrawn from the 
stock in Messrs. Connal and Co.’s Glasgow stores in the course of 
the week. 

Business was done in the warrant market on Friday at from 
50s. Ohd. to 50s. 14d. cash. On Monday forenoon transactions 
were effected at 50s. 14d. to 49s. 114d. cash, and 50s, 44d. to 
50s. 3d. one month, the quotations in the afternoon being 5s. ld. 
to 50s. 1}d. cash, and 50s. 4d. to 50s. 44d. one month. On Tues- 
day forenoon business was done at 50s. ld. to 50s. 2d. cash, and 
50s. 34d. to 50s, 44d. one month, the afternoon prices being a shade 
less firm. Transactions took place on Wednesday at 49s. 114d. 
cash, and 50s, 2d. one month. To-day—Thursday—business was 
done at 49s. 114d. to 50s, 2d. cash, and 50s, 5d. one month. 

Makers’ iron is in excellent request at full prices, those of the 
best special brands showing an improvement on the week. The 
quotations are as follow :—Gartsherrie, f.o.b. at Glasgow, per 
ton, No. 1, 62s.; No. 3, 54s.; Coltness, 67s. 6d. and 55s.; Langloan, 
65s. and 56s. 6d.; Summerlee, 63s. 6d. and 54s.; Calder, 62s. and 
53s, 3d.; Carnbroe, 56s. and 52s.; Clyde, 54s, 6d. and 52s.; Monkland, 
Quarter, and Govan, each 51s. 6d. and 49s. 6d.; Shotts, at Leith, 64s. 
and 56s. 6d.; Carron, at Grangemouth, 53s.—specially selected, 56s. 
—and 52s.; Kinneil, at Bo’ness, 51s. and 49s. 6d.; Glengarnock, 
at Ardrossan, 56s. and 52s.; Eglinton, 52s, 6d. and 50s.; Dalmel- 
lington, 52s. 6d. and 50s. 

The malleable iron trade continues to prosper, there being a good 
demand at fairly satisfactory prices. Common bars are selling at 
about £6 5s. per ton; best bars, £6 15s.; angles, £6 5s.; and plates, 
£7 10s. The quotations of steel are—angles, £9; plates for ships, 
£10; boiler plates, £11 10s, 

The coal trade is in a favourable position. 

It appears that after all an effort is to be made by the leaders of 
the miners to induce them to strike for better wages at the begin- 
ning of next month. The men are advised to request an advance 
of 6d. per day, and, in the event of a refusal, to take measures to 
enforce their demand. The meetings hitherto held have taken 
place privately, but it is well known that without outside assistance 
the Scotch miners are not sufficiently organised for a strike. The 
question will no doubt have the anxious consideration of the 
employers. It would be easy for salemasters to grant the advance, 
because they could more than recoup themselves by increasing the 
price of coals; but with the ironmasters it is different, as an 
advance to the men in their case means a corresponding rise in the 
cost of production. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tuer Cardiff freighters, worsted by Mr. W. T. Lewis in their 
opposition to the new Bute Docks, are understood to be still intent 
on the construction of a dock at Barry, and this week there are 
rumours floating that an important arrangement is in process 
between them and Lord Windsor, which may be materially condu- 
cive to the formation of the proposed dock. . 

Mr. Lewis, and many of the principal men of the various iron- 
works, are at Vienna. e project I referred to last week as on 
ihe carpet, to bring the principals of the English and Welsh steel 
works into cordial action, is taking firm consistency, and this meet+ 
ing at Vienna is expected to further strengthen it. 

The iron and steel trades have indicated little change of late. 
Books are moderately full, and blooms, wire, and scrap are in 
demand for the States, 

Tredegar new steel works are doing good business, and a few 
weeks’ trial have confirmed the favourable opinion of the appliances. 
Blaenavon too is busy, and has been turning out large yields of 
first-rate character. The important works of Messrs. Siemens, at 
Landore, are resuming action, the melters and hammermen having 
consented to a modified scale of payment for blooms. Work in 
fact was resumed on Tuesday. e scale of payment to hammer’ 
men is stated to be that in use at other works, and is as follows: 
—Sin. blooms, 104d. to 1s. 2d.; 4in. blooms, 84d. to 1s.j 5in. 
blooms, 64d. to 84d.; Gin. blooms, 5d. to 7d.; 7in. blooms, 4d. to 
6d.; 8in, blooms, 34d. to 5d. A good deal of credit is due to Mr. 
Carulla, the manager, for the judgment and firmness exercised in 
the adjustment of difficulties, ad, 

The works in the Forest of Dean are well occupied. Fothergill’s 
late works—the Plymouth—may yet be destined to see some partial 
start. A tender for them and the collieries has been sent in, and I 
have the best authority for stating that their disposal by the present 
trustees is only a question of time. How far the works can 
utilised is difficult to state at present. 


The sister industry, coal, is as prusperous as ever. 
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THE PATENT JOURNAL. 
Condensed from the Commissioners of 


#,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the vage of Tut ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Jinding the numbers of the Specification, 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 

12th September, 1882. 

4823. VeceTaBLe Paxcument, H. Hymans, 

Lon 


on. 

4324. ENLaraino or Repucine Maps, &c., L. A. Groth, 
Eymansberger and M. Menn, Paris. 

4325. Screw Propeciers, F. J. Croft, Birkenhead. 

4326. the Use of the Rir.e, W. E. Heath, 

on. 

4327. CompineD CLotues Hook and Har Pee, G. A. 
Folker.—(A. F. Bechmann, Vienna.) 

4828. Cock or Tap, W. Bright, Exeter. 

4329. STarTiNG, &c., Steam Enoines, W. H. Allen, R. 

Wright, and W. L. Williams, London, 

4330. pode for Weavine, T. Blezard, Padiham, and 
W. 1. Nelson, Darwen. 

4331. Propucino Stampep or Empossep Faprics, J. 
Coates, London. 

4332. Preparino Lino.eum, &c., D, Hendry and J. 
Melville, Glasgow. 

4333. MEASURING Faprics, &c., R. Murdoch, Glasgow. 

4834. Borter Furnaces, J. R. Russell, Glasgow. 

4335. Macutnes for Hutuino, &c., Rice, J. R. Russell, 


4336 Governor for Steam, &c., Enornes, A. Beverley, 

Stanley, and A. Sykes, Wakefield. 

4337. THreap Winpinc Macuines, J. W. Shepherd and 
W. Ayrton, Longsight, and 8. Hallam, Manchester. 

4388. Facititatine the DispENsING oF EFFERVESCENT 
Liquips, W. R. Lake.—(L. Bergen, New York.) 

4339. Wire Carp Points, T. Morgan.—(¥. Gillet, Aizx- 
la-Chapelle.) 

4340. Knirtinc Macuinery, 8. Lowe and J. W. Lamb, 
Nottingham. 

4341. Macuryery, J. W. Lamb and E. Atten- 
borough, Nottingham. 

4342. Savery VaLve Apparatus, A. W. L. Reddie.— 
(A. J. B. Crépin, Dunkerque. 

4343, CHRONOGRAPH, A. Clark.—(P. Moreau, Geneva.) 

4344. Evecrric Lamp Carsons, R. Hammond and L. 
Goldenberg, London. 

4345. Lanrerns for Sportina Purposgs, A. J. Boult.— 
(H. Lages, Zorge.) 

4346. MecnanicaL Pianorortes, &c., W. R. Lake.— 
(J. Laeape and Co., Paris.) 

4347. StoprerinG Bortces, A. J. T. Wild, London. 

4348. Wueets and Axves, W. R. Lake.—(B. Orne, U.S.) 

4349. Propuction of CHLORIDE Gas, A. Nolf, Brussels. 

4350. VisvaLty InNpicaTino Execrric B. J. 
B. Mills.—(J. U. Mackenzie, New York.) 

4351. Steam and Heatep Air as Morive- 
powers, J. M. X, Terlinden, Brussels. 


18th September, 1882. 


4352. Erecrropes, W. Sinnock, London, 

4353. OPENING, &c., FaNLIGHTs, &c., H, Pearce, London. 

4354. ENpDLEss PLatroros, P. Robinson, Saxby. 

4855. Gatvanic Batrerigs, 0. C. D. Ross, London. 

4356. Grose Hoipers, G. H. Nash, Birmingham. 

4857. Constructine Stoves, J. H. Stiles, London. 

4358. CoupLinc and UncovupLinc Raitway TrvucKs, 
&c., G. Fenwick, Gateshead-on-Tyne. 

4359. TRaNsMITrING Motion to Sewina Macuines, W. 
and J. H. Beecroft, Leeds, 

4360. Nosie’s Woo.-compino Macuines, T. H. Wharton 
and R. Smith, Bradford. 

4361. Setr-actinc Mues, J. Drausfield and J. Isset, 
Dewsbury. 

4362. Disrrisutinc Evectricity, L. Gaulard and J. 
D. Gibbs, London. 

4363. Gas Exoines, A. M. Clark.—(J. Schweizer, Paris.) 


14th September, 1882. 


4304. Propuction of Caustic ALKALIEs, W. L, Wise.— 
(C. Lowig, Breslau. 

4365. Feep Motions for Turnina Latues, T. Shanks, 
jun., Johnstone. 

4366. Joint for ELectricaL Lamps, W. Wynne, London. 

4867. Execrric Licutixc, W. Morgan-Brown.—(/. 
Schmidt, Prague.) 

4368. Venetian WinDOW-BLINDS, G. 8, Marshall, Bir- 
mingham. 

4869. Winpow-sasH Fasteners, W. A. MacLeod, 
Birkenhead. 

4370, Apparatus for GrinpiNG, &c., of FLat METALLIC 
Bars, H. Slack, Sheffield. 

4871. Dyerne or Sizinc Hanks, J. Conlong, Blackburn. 

4372. CLEaNiNG Grain from Impurities, J. & R. David- 
son, Newcastle-upon-Tyne, and A. Miller, Gateshead. 

4373. Steam Boiters, H. J. Haddan.—(J. Bergmann, 
Hattingen.) 

4374. Saips, T. Hyatt, London. 

ag Hypravtic Lirts, J. 8. Stevens and C. G. Major, 

tte: 


rsea. 

4376. DyNAMO-ELECTRIC MAcuINEs, M. Depres, Paris. 

4377. Lock-stitrcH Macuines, L, Silverman, 
Westminster. 

4878. Gas Enotes, J. Atkinson, London. 

4879. Iron and STEEL, J. G. Willans, Kilburn. 

4380. Suspenpinc HorizontaL Bars, G. Welling, 
Camberwell. 

4381. Matcu-poxes, W. R. Lake.—(A. Widerstrim, 
Stockholm.) 

4882. Sree. Strips, C. Baker and G. Badcock, London. 

4383. Constructine WALLS, &c., F. Bauder, London. 

4884. PrepaRine, &c., Cotton, &c., T. Berry, Rochdale, 

4385. NaiLs and Screws, T. J. Sloan, Paris. 

4336. Leap and Crayon Ho.pers, J. H. Johnson.—{(J. 
Reckendorfer, New York.) 


15th September, 1882, 


4887, Navication, U. Green, London, 

4888. Gas Enornes, J. Atkinson, London. 

4389, StorpPERING Borties, J. J. Rawley, London. 

4890. ELecrric Lamp Hotpers, J. W. Swan, New- 
castle-on-Tyne, and C. Swan, London. 

4891. PREPARING PLaTEs for SEconDARY BaTTeRrtEs, N, 
C. Cookson, Newcastle-upon-Tyne. 

4892. Frames for UmBreiias, &c., H. J. Haddan.—(C, 
Neumeister, Leipzig 

4393, Apparatus for Propuctne, Musical Sounps, 
J. Burnet, London. 5 

4894, Fronts of Surrts, G. W. von Nawrocki,—( Messrs. 
S. Stern and Son., Germany. 

4395. Srocxs and Dies, C. Neil, Sheffield. 

4396, ALLoys of A. Guye, London. 

4897. ORE-CRUSHING and AMALGAMATING Macutng, 8, 
Wekey, London. 

4398. Pickers for Weavina, I. Sowden, Bradford. 

. TREADLEs for Bicycies, J. Buckland, Taunton. 
4400. SepaRaTING T1n from Scrap Metat, C. D. Abel. 
F. Ay Reinecken and L. Poensgen, Diisseldorf. 

4401. Compression Pumps for Ammonia Gas, C. D. 
Abel.—(A. Osendbriick, Hemelingen. 

4402. Suppty and Waste VaLves for Batns, &c., 8. 8. 
Hellyer, London. 

4403. Propuctron of Postat Stamps, &c., 8. Pitt.—(P. 
A, Tapponnier, 

4404, Execrric Lamps, H. Lake.—(S. van Choat:, U.S.) 

4405. Wurte Leap, A. J. Smith, London. 

4406. Maxine Mou.ps for Merat Casinos, J. V. Hope, 

esbury. 


16th September, 1882. 

4407. Gatvanic Evements, J. H. Johnson.—(A. Bern- 
stein, Berlin.) 

4408, Se_r-actina J. Wrigley, Bury. 

4409. CourpLInG RaILWay CaRRIAGES, T. A. Brockel- 

k, London. 

4410. Borries, &c., J. H. Drayton, Brixton. 

4411. Receneratino Peroxive of Mancanesz, G. von 
Nawrocki.—( Verein Chemischer Fabriken, Mannheim.) 

4412. Lockino Points and Sionaus, 8. Brear and A. 

udson, Bradford. 

4413. Fasteninos of Tres, &c., H. Lenn, London. 

4414, Tricycies, E. Marshall, Birmingham. 

4415, Reversina the Morion of LEATHER-ROLLING 
Macurnes, E. Wilson, Exeter. 

4416. INcREAsING ILLUMINATING Power of Gasxs, A. 
M. Clark.—(V. Popp, Paris.) 

4417. Friction CLutcues, W. A. Barlow.—(7. Daimler, 
Cannstatt.) 

4418. ComBUSTIBLE Gas, &c., Motors, J. Watts and H. 
E. 8mith, Bristol. 

4419. ELecrric Arc Lamps, J. Brockie, Brixton. 

4420. Gaseiers, &c., M. Merichenski, Poplar. 

4421. TeLeorapuic and Apparatus, A, C. 
Brown and H. A. C. Saunders, London. 

4422, TeLEPHONIC TeLeGRaPHy, C. A. McEvoy and J. 
Matheison, London. 

4423. Composition for Preservina Woop, &c., W. R. 
Lake.—(A. Buzolich and T. K. Smith, Australia.) 
4424. Preventinc Deposit of Mup in Rivers, W. R. 

Lake.—(H. B. Hargreaves, Brazil.) 
4425. AttacninG Screw Stoppers to Borrias, A. E, 
Nicholl, Streatham, 


18th September, 1882. 

4426. Pumps, T. by, Leeds. 

4427. Vatves, W. Lloyd, Newport. 

4428, ArTivIcIAL LeaTHER, E. Fischer, Kaltwasser. 

4429. Incanpescent Lampe J. 
Crowder, London. 

4430. Warer-cLosets, J. Imray.—(K. H. Lecky and J. 
Hay, Pittsburg.) 

4431. Szconpary Batrerigs, A. Watt, Liver- 


pool. 

4432. Hotpers for Bovquets, C. M. Tate, London. 

4433, KNIFE-CLEANING MACHINE, C. W. Spong, London. 

4434. Gatvanic Batreries, 8. H. Emmens and 8. 
Mason, London. 

4435. Cans or Boxes, J. F. Stoy, London. 

4436. Base MaTeriat for Paint, G. E. Church.—(A. £. 
Brockett, Branford, U.8.) 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
4348. Wares and Axves for Raitway VEHICLEs, W. 
R. Lake, London.—A communication from E. B. 

Orne, Philadelphia, U.8.—12th September, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid. 

3648. Apparatus for ExtinouisHine Fire, N. Jarvie 
and W. Miller, Glasgow.—12th September, 1879. 

3651. Latues for Woop, H. H. Lake, London. 
—12th September, 1879. 

3654. CupoLa Furnaces, G, W. von Nawrocki, Berlin. 
— 12th September, 1879. 

$678. ENcravinc upon Merat, &c., A. D. l'Heureux, 
London.—13th September, 1879. 

3689. Hypravutic Rivertino Apparatvs, A. C. Kirk, 
Glasgow.—15th September, 1879. 
3701. SUPPORTING WINDOW-SASHES, &c., J. Livesey and 
H. B. Greenwood, London.—16th September, 1879. 
8742. Stee. Borers, J. Whitley, Leeds.—18th Septem- 
ber, 1879. 

4170, INTERLOCKING Points and Sienats, C. Hodgson, 
Kilburn.—15th October, 1879. 

8659. Evectricat Firing, 8. J. Mackie, London.—13th 
September, 1879. 

3663. Szparatino, &c., Mippiinas, L. Fiechter, Liver- 
pool. —13th September, 1879. 

8697. Evectric Lamps, A, M. Clark, London.—15th 
September, 1879. 

3824. Books, &c., for Pictures, E. 8. Glover, 
Portland, U.8.—28rd September, 1879. 

8832. Barpep Wirz, W. R. Lake, London,—23rd Sep- 
tember, 1879. 

4143. Evastic WHeet Tires, J. L. Hancock and N. 
Salamon, London.—13th October, 1879. 

4172. Surapnet B, B, Hotchkiss, London.— 
15th October, 1879. 

3687. SuppLyinc Fue. to Fires, N. Macbeth, Bolton, 
and T. Beeley, Hyde Junction.—15th September, 1879. 

3794. TeLePHongs, A. White, London.—20th September, 


879, 

8716. Stone Crusuers, E. T. Hughes, London.— 16th 

tember, 1879. 

8720. Sewinc Macutnes, T. R. Rossiter, Bristol.—16th 
September, 1879. 

770. TypooRaPHicaL Composition, E. de Pass, Lon- 
don.—19th September, 1879. 

771. Evectric Lamps, J. Brockie, Brixton.—19th Sep- 
tember, 1879. 

3888. Rivetrinc, &c., MeTaL Puates, W. R, Lake, 
London.—‘6th September, 1879. 

4415. Oakum and Yarn, W. R. Lake, London.—29th 
October, 1879. 

3747. Gas Recuators, J. B. Cox, Torquay.—18th Sep- 
tember, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 


8256. Furnaces, I. 8, McDougall, Manchester.—17th 


2448, YARN-WINDING Macuines, E. Ashworth, Bolton- 
le-Moors —24th May, 1882. 

2461. FLour, W. R. Lake, London.—A communication 
from W. Warren,—24th May, 1882. 

2534. Paper-MAKERS’ Dryinc Fevrs, T. Aitken, 
Helmshore.—27th May, 1882. 

2537. Presses for Gunrowper, W. R. Lake, London.— 
A communication from H. Gruson.—27th May, 1882. 

2658. SeconpaRy Batrerigs, A. Muirhead, London.— 
6th June, 1882. 

2727. Generatine Steam, H. Aydon, Whitton, and E. 
Field, London.—10th June, 1882. 

2765. Printinc Macuines, J. H. Johnson, London.— 
A communication from E. Anthony.—10th Jume, 1882. 

2836. Nitric, &c , Compounps, W. R. Lake, London.— 
A communication from H. Gruson and A. Hellhoff. 
—15th June, 1882. 

2847. Printina Macutines, J. H. Johnson, London.— 
Acommunication from E. Anthony.—16th June, 1882. 

2879. Printinc Macuines, J. H. Johnson, London.— 
A communication from E, Anthony and J. E. 
Harvey.—16th June, 1882. 

2886. Printinc Macuines, J. H. Johnson, London.— 
A communication from A. Anthony and J. E. 
Harvey.—19th June, 1882. 

2924. Pexcit, &c., Hotpers, F, Hardtmuth, Bohemia. 
—20th June, 1882. 

$106. PRopELLeRs for Steam VESSELS, R. Bell, Liver- 
pool.—lst July, 1882. 

3236. Arc E.ectric Lamps, F. M. Rogers, London.— 
7th July, 1882. 

8481. Macurnery, W.C. Kritch, Leeds.—21st 

2. 


1882. 

3578. ORNAMENTAL Winpows, &c., A. L. Liberty, 
London.—27th July, 1882. 

3857. PREPARING CORRESPONDENCE Paper, &c., G. W. 
Simmons, London.—12th August, 1882. 

3871. Startinc Enoings, A. B. Brown, Edinburgh.— 
14th August, 1882. 

3953. Drepoinc Macuinery, H. C. Lébnitz, Renfrew. 
—18th August, 1882. 

3978. Fursaces for Repucine, &c., Ores, J. Imray, 
London.—A communication from J. C. Newbery, J. 
L. Morley, and B. Cleveland.—19th August, 1882. 

4054. Gas Furnaces, C. D. Abel, London.—A commu- 
nication from the Stettiner Chamotte-Fabrik Actien- 
Se vormals Didier, Stettin.—24th August, 


Last day for filing opposition, 10th October, 1882. 
2257. Gas Enoings, O. Mobbs, Northampton.—13th 
May, 1882. 
2260. PLaninc Metats, G. Richards, Manchester.—A 
ication from J. Richards.--13th May, 1882. 


Holywood, Ireland.—1l5th May, 1882. 

2275. Bepsteaps, Coucues, &c., T. Welton, London.— 
15th May, 1882. 

2276. OsraininG Heat, &c., from Gas, A. H. Hearing- 
ton, London.—15th May, 1882. 
2277. Propucine Picturss on Grass, H. J. Haddan, 
London.- A com. from E. Godard.-15th May, 1882. 
2279. Prickinc-up Apparatus for LEaTHER STITCHING 
Macuings, J. Day, Stafford.—15th May, 1882. 

2281. Fire Escapes, J. Gordon, Leeds.—15th May, 1882. 

2284. Rotary Enaines, &c., E. C. Peck, Charlton.— 
15th May, 1882. 

2292. Woven Fasrics, E. Briggs, Bradford.—16th 
May, 1882. 

2293, InsuLaTine, &c., Wires, A. Shippey, London, and 
R. Punshon, Brighton. —16th May, 1882. 

2301. Fastenincs for Gtoves, &c., J. Hinks, T. 
and 8. G. Moore, Birmingham.—16th May, 

2306. Fountars Inxstanps, F. F. Benvenuti, Swansea. 
—l7th May, 1882. 

2311. SupMarine CaBLE Sir J. Anderson 
and W. C. Johnson, London.—17th May, 1882. 

2323. CooLine, &c., Beveraces, W. A. Barlow, Lon- 
don.—A com. from H. Hohl.—17th May, 1882. 

2333. NaviGaBLE VessExs, J. T. Grindrod, Liverpool.— 
A communication from E. Jackson.—18th May, 1882. 

2835. Fitrincs for ELrectric Lamps, C. Defries, Lon- 
don.—18th May, 1882. 

2344. HAMMERLESS BREECH-LOADING FiIRE-ARMS, T. 

oodward, Birmingham.—18th May, 1882. 
2358. Strap and Bett Fasteners, B. Marsden, Man- 
chester.—A com. from P. Koch.—19th May, 1882. 
2362. Encines and Pumps, C. Woodward, Leeds.—19th 
May, 1882. 

2367. Ain Fittertne, &c., J. 8. Brandstaetter, Liver- 
pool.—19th May, 1882. 

2868. Inpicators for Steam Encines, G. Hambruch, 
Berlin.—19th May, 1882. 

2382. Ax.es for Carriacgs, J. Gordon, jun., Dundee. 
—20th May, 1882. 

2384. SIGNALLING AppaRatus, W. E. Langdon, Derby. 
— 20th May, 1882. 

2387. MECHANICAL Car, N. D. Spartali, Liverpool.— 
20th May, 1882. 

2397. ELecrric Derrcror for the Sarety Cosine of 
Winpows, &c., B. Coyle, Dublin.—22nd May, 1882. 
2433. ReciprocaTING SHUTTLE SEWinc Macuings, A. 

Greenwood, Leeds.—23rd May, 1882. 
2496. BREECH-LOADING ORDNANCE, T. Nordenfelt, Lon- 
don.— 25th May, 1882. 

2498. Door Fasteners, A. M. Clark, London.—A com. 
from C. Crongeyer and G. Busch.—25th May, 1882. 
2508. Cutting Screw Tureaps, J. H. Johnson, Lon- 
don.—A com. from W. D. Forbes.—26th May, 1882. 
2574. Decorticatinc J. Wetter, London.—A 

communication from W. Ager.—3lst May, 1882. 
2608. Fotpinc Sates, &c., C. D. Abel, London.—A 
ication from W. Stuckle.—2nd June, 1882. 


September, 1875. 

3278. NorDHAUSEN O1t of VirrioL, W. S. Squire, Lon- 
don.—18th September, 1879. 

3204. Moutpine, &c., ToorHED WHEELS, J. C. Scott, 
Manchester.—13th September, 1875. 

3422. PREPARING Hemp, &c., J. Barbour, Belfast.—lst 
October, 1875. 

$325. Sprines for Rarrway VEHICLEs, I. A. Timmis, 
Manchester.—23rd September, 1875. 


Notices of Intention to Proceed with 
Applications. 


Last day for filing opposition 6th October, 1882. 


2164, Recuiatinoe, &c., Frow of Water, T. 8. Borra- 
daile and E. J. C. Welch, London.—9th May, 1882. 
2187. ARTICULATED Levers, A. Gain, London.—10th 
May, 1882. 

2190. AUTOMATICALLY WorKING Raitwary Sicnaxs, W. 
Goalen, London.—10th May, 1882. 

2198. PREPARING Hives, &c., J. 8. Stocks and B. 
Stocks, Leeds.—1l0th May, 1882. 

2199, STEAMSHIP Screws, G. W. von Nawrocki, Berlin. 
—A com, from F. Maringer.—10th May, 1882. 

2201. RarLway A, W. Tuer and J. Cleminson, 
London.—10th May, 1882. 

2205. Curinc ‘‘Gargs” in Brrps, J. H. Clark, Tarde- 
bi .—10th May, 1882. - 

2218, ELastic Coupiines for Rorrs, &., J. Green- 
wood, Southend.—1l1th May, 1882. 

2228. FrREEzING Liquips, A. Allworth, Camberwell.— 
11th May, 1882. 

2243. Construction of Capstans, A. Kennedy.—12th 
May, 1882. 

2266, CoMBINED Letrer-Box and NaME Puares, W. 
Newell & T. Tollett, Birmingham.—18th May, 1882. 

2271. Heatinc Rariway Carriaces, J. Imray, London. 
—A communication from A, Morel.—15th May, 1882. 

2318, ELectric Motors, J. A. Cumine, London.—1l7th 
May, 1882. 

2331. SPRING MatrreEss and Bepstxap, 8. Isaacs, Bir- 
mingham.—18th May, 1882. 

2343. Sewinc Heavy Fasrics, W. R. Lake, London.— 
A communication from G. Gowing.—18th Ma Vs 1882. 

2356. Stipe Vatves of Stream Enarngs, J. Emery, 
Erith.—19th May, 1882. 

2408. Cominc Wire, H. H. Lake, London.—A com+ 
munication from @. @ale.—22nd May, 1882. 


2617. Sewrsc Macurinery, A. Greenwood and. J. 
Ramsden, Leeds.—3rd June, 1882. 

2631. Etastic A. Séné, Paris.—5th June, 
1882. 


2664. MANUFACTURE of SuLpHIpE of Soprum, G. W. 
von Nawrocki, Berlin.—A communication from the 
Verein Chemischer Fabriken.—7th June, 1882. 

2667. PortaBLe and HEE ts for Boors, &c., G. H. 
Ellis, London.—7th June, 1882. 

2827. Wire Ropgs, F. C. Guilleaume, Cologne.—15th 
June, 1882. 

2884. Prepartne CoLoors with Morpants, B. Grénié, 
London.—19th June, 1882. 

2979. Batu and Socket Jornts, H. J. Haddan, London. 
—A com. from O. C. White.—23rd June, 1882. 

3004. Prorecyine Tap Hovegs of Casks, L. J. Prosser, 
London.—24th June, 1882. 

8026. BLow-pire Lamp, J. T. Garratt, London.—27th 
June, 1882. 

$435. Gas Motor Enoings, C. D. Abel, London.—A 
communication from C. Beissel —19th July, 1882. 

8666. ELECTRICAL Wires, &c., P. R. de F. d’Humy, 
London.—2nd August, 1882. 

$718. CrusHine, &c., OrEs, W. R. Lake, London.—A 
communication from R. McCully.—4th August, 1882. 

8772. TuHrasHinc Macurngs, W, R. Lake, London. - A 
communication from J. Schleyder.—8th August, 1882. 

3835. Manuracture of ALum, &c., P. Spence and F. M. 
Spence, Manchester.—11th August, 1882. 

$911. Ionition of Fuses, W. Bickford- 
Smith and G. J. Smith, Tuckingmill.—16th August, 


1882. 

$917. DistnrectiIne Compounns, C. Lowe and J. Gill, 
Manchester.—16th August, 1882. 

$971, INSULATING Compositions, G. J. Allport, London, 
and R. Punshon, Brighton.—19th August, 1882. 

4141. Recrprocatine Pistons, H. J. Haddan, London. 
—<A com, from M. V. Schiltz.—30th August, 1882. 

4155. Evaporatine Liquips, Baron de Podewils, 
Munich.—38lst August, 1882. 

4848. WHEELS and Axes, W. R. Lake, London:—A 
com, from E. B. Orne.—6th September, 1882. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
15th September, 1882.) 
1299, DRavGHTING Patrerns for LapreEs’ DressEs, &c., 
W. T. Philpott, Colchester.—17th March, 1882. 


1308. ArTiriciaL Hatcnine, M. Arnold, Acton.—l7th 
March, 1882. 

1325. Drain and Sewer Pirgs, C. Slagg, Leeds.—18th 
March, 1882. 

1333. Cases, &c., for Ink Hoipers, E. G. Brewer, 
London.—18th March, 1882. 

1335. Sprines for Rartway Veuicies, A. J. Boult, 
London.—18th March, 1882. 

1336. CoveRED or InsuLATED WiRE, A. J. Boult, Lon- 
don.—18th March, 1882. 

1349. Sienaxs, J. Livesey, Blackburn, and 8. 
Whitehall and R. Bi li, t.—20th 
March, 1882. 

1358. Cottinc Mortise Hotes in Woop, J. Hall and 
W. Hall, Nottingham.—2lst March, 1882. 

1359. Brakes for Raitway Veuic ies, H. Ivey, Batter- 
sea, and J. H. Cradock, London.—2lst March, 1882. 

370. Spinninc Macuinery, J. M. Howson, Drighling- 
ton.—2lst March, 1882. 

1412. Exvecrric Licutine, &c., O. E. Woodhouse and 
F. L. Rawson, London.—23rd March, 1882. 

1416. Binnacies, W. R. Williams and C. A. Williams, 
Newport.—24th March, 1882. 

1425, VeLocirepes, A. Pengelly and R. Day, High 
bridge.—24th March, 1882. 

1440. SPREADING Manure, &c., R. G. Garvie and H. 
Skinner, Aberdeen. — 25th March, 1882. 

1446. MuLes and Twiners, J. Wain, Manchester.— 
—25th March, 1882. 

1487. Currinc Metais, W. W. Hulse, Manchester.— 
28th March, 1882. 

1520. Looms for Weavinc TurTep Pitz Fasrics, J. C. 
Rouse, Halifax.—29th March, 1882. 

1547. Draininc Lanp, T. Abbott, Newark-on-Tren 
and G. 8. Moore, Sunderland.—30th March, 1882. 
1577. Copper Topes, 8. Walker, Birmingham.—3lst 

March, 1882. 

1624. Drivine Tunnets, &c., C. D. Abell, London.— 
4th April, 1882. 

1649. UNDERGROUND for ELEcTRIC W1REs, A. 
J. Boult, London.—5th April, 1882. 

1701. Rorary Motors, W. J. Gurd, Sarnia, Canada.— 
8th April, 1882. 

1775. Bueacutnc Hemp and Frax, A. C. Henderson, 
London.—1l4th April, 1882. 

1795. Makinc Nut and Brianxs, &&., A. M. 
Clark, London.—14th April, 1882. 

2196. Winpinc Corton, &c., H. C. Hill and H. HB. 
Brown, Stalybridge. —10th May, 1882. 

2381. Hot-BLast Stoves, E. A. Cowper, London.—20th 
May, 1882. 

3047. TELEPHONE ReEcEIveRS, W. Spence, London.— 
28th June, 1882. 

$101. Arc Evecrric Lamps, R. H. Courtenay, London. 
—30th June, 1882. 

8194. Construction of River Werrs, F. Wiswall and 
W. H. Collier, Manchester.—6th July, 1882. 

$317. Przumatic Rartway Brakgs, J. Imray, London. 
—12th July, 1882, 

3411. Power Looms, R. J. Giilcher, London.—18th 
July, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 19th September, 1882.) 
1176. Spoon, T. F. D. Heap and J. Rettie, London.— 
10th March, 1882. 
1340. ExcavaTinc TRENcHEs, J. W. Wailes, Walsall.— 
20th March, 1882. 
1341. Tarust Bearrnes for Suarts, J. Wills, Leicester. 
—20th March, 1882. 
1347. GENERATING ELectric CurREnNTS, 8. E. Phillips, 
Charlton.—20th March, 1882. 
1351. Bixpine for Scarroinine, J. Rettie, London.— 
854. TREATMENT of Four, F. H. F. Engel, Hamburg. 
—20th March, 1882. 
1362. PERMANENT Way of Rartways, &c., A. Riche, 
Brixton.—21st March, 1882. 
1366. Workinc TELEPHONIC, &c., APPARATUS, A. E. 
Dolbear, London.—2lst March, 1882. 
1367. ELecrric Circuit Connections, A. E. Dolbear, 
London.—2lst March, 1882. 
1868. ELecrricaL CaBLEs, A. E. Dolbear, London.— 
2let March, 1882. 
1378. WATERPROOF CaPEs, &c., G Mandleberg, H. L. 
Rothband, and 8. Mandleberg, Manchester.—22nd 
March, 1882. 
1385, ELectric CONTACT-MAKING THERMOMETER, J. 
Formby, Formby.—22nd March, 1882. 
1389. Fittertne Liquips, F, A. Bonnefin, London,— 
22nd March, 1882. 
1406. Corkscrews, W. J. Holroyde, Manchester.— 
23rd March, 1882. 
1511. BREEcH-LoADING SmALL-aRMs, T. W. Webley, 
Birmingham.—29th March, 1882. 
1523. Looms, R. Hindle and G. Greenwood, Blackburn. 
—29th March, 1882. . 
1539. PortaBLe Steam Encrnes, G. R. Mather, Wel- 
lingborough.—30th March, 1882. 
1558. Governors for Stzam Encrnes, E. Truman, 
Grantham.—3lst March, 1882. 
1574. STRENGTHENING ELEcTRic CURRENTS, W. R. Lake, 
London.—3lst March, 1882. 
1602. Rinc Sprxninc Frames, A. M. Clark, London.— 
lst April, 1882. 
1641. Measurinc, &c., Deprus of Liquips, J. M. 
Smales, Leavesden, and H. J. Rogers, Watford.—5th 


April, 1882. 

1798. Boots and Sos, J. Wetter, New Wandsworth. 
—15th April, 1882. 

1863. Pocket Fitter, A. M. Clark, London.—1S8th 
April, 1882. 

2094. PREPARING PRESERVES, V. Manuel, Brixton.—4th 
May, 1882. 

2255. Loopep Fabrics, J. Kiddier and H. Kiddier, 
Nottingham.—13th May, 1882. 

2440. Rotary Enoines, H. J. Haddan, London.—23rd 
May, 1882. 

3008. TELEPHONIC INSTRUMENTS, J. D. Husbands, 
London.—24th June, 1882. 


List of Specifications published d the 
week ending September 16th, 1882. 

20, 6d.; 406, 6d.; 445, 6d.; 505, 10d.; 536, 6d.; 540, 6d.; 
614, -; 635, 6d.; 648, 10d.; 657, 4d.; 673, 4d.; 678, 2d. 


687, 6d.; 702, 8d.; 705, 2d.; 706, 2d.; 707, 6d.; 708, 2d. 
709, 2d.; 710, 2d.; 712, 8d.; 713, 6d.; 714, 6d.; 715, 6d.; 
716, 4d.; 717, 2d.; 718, 2d.; 719, 2d.; 721, 6d.; 722, 6d.; 


768, 1s.; 769, 2d.; 770, 2d.; 771, 6d.; 772, 2d.; 774, 2d.; 
777, 4d.; 778, 2d.; 781, 6d.; 782, 8d.; 783, 44.; 784, 8d.; 
788, 8d.; 790, 6d.; 794, 4d.; 795, 4d.; 798, 6d.; 800, 2d.; 
801, 2d.; 802, 6d.; 803, 6d.; 804, 2d.; 806, 2d.; 810, 6d.; 
811, 6d.; $12, 4d.; 814, 4d.; 815, 6d.; 821, 6d.; 822, 6d.; 
$23, 6d.; 833, 8d.; 923, 4d.; 924, 6d.; 960, 4d.; 963, 6d.; 
970, 4d.; 1027, 6d.; 1064, 4d.; 1249, 6d.; 2813. 4d. 


*,* Specifications will be forwarded by _ from 
the Patent-office on receipt of the amount of price and 

tage. Sums exceeding 1s. must be remitted by 
Post-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-oflice, thampton-buildings, Ch 'y-lane, 
London. 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


20. Stircuine Macuines, J. Day, Stafford.—3rd Janu- 
ary, 1882. 
This. relates to machines chiefly used to stitch the 
soles to the welts of boots and shoes, and it consists 
rincipally in ——— the needle an awl or 
Keding int to assist the same in feeding the jwork, 
so that the needle not having to bear as much strain 
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2262, MANUFACTURE of PurRL,” &., F. Stanton and 
E. Stanton, Lewisham.—13th May, 1882. 
2274. Frour Macuinery, A. B. Wilson, 
le 
1, 
d 
l, 
~ 
t 
’ 
of 
534, 6d.; 736, 6d.; 737, 6d.; 738, 8d.; 739, 2d.; 540, 6d.; y : 
742) 748, 10d.; 745, 8d.; 747, 2d.3 748, 2d.; 749, 8d.; 
' 750, 6d.; 751, 2d.; 752, 2d.; 758, 6d.; 755, 6d.; 756, 6d.; 
757, 2d.; 761, 2d.; 762, 4d.; 763, 4d.; 764, 2d.; 567, 6d.; 
& 
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THE ENGINEER. 


Sept. 22, 1882. 


as hitherto may be of comparatively small size. The 

invention further consists in devices for varying 

distance of the awl from the needle to suit the length 
of stitch. 

406. Securwe Rarts To SLeepers, &c., 4. M. Clark, 
London.—26th January, 1882.—(A communication 
from T. J. Bush, Kentucky, U.S.) 6d. 

This consists in the construction and arrangement 
of- bolts adapted to interlock with one another, and in 
the method of securing them by intersecting or crossing 
one another, and causing the bolts to interlock within 
the sleeper and mutually retain one another, and it 
consists in forming the bolts with notches or recesses 
at the point where they cross each other, so that when 
placed in the holes formed for them in the sleeper, and 
which cross each other at a suitable angle, the two 
recessed engage and interlock the bolts. 


445. Free-crates anp Stov ee J. Jaffrey, Manchester. 
—28th January, 1882. 

This relates to ‘fire-grates for burn’ 
anthracite coal or other fuel for the prevention o 
smoky chimneys or periodical down-draughts, for 
consuming smoke, and for ventilating rooms by 
means of a diffusion of heated fresh air and the 
extraction of vitiated air. The bottom and sides of 
the grate are of fire-clay, and in the bottom flues are 
formed to admit highly heated air into a combustion 
chamber under the bottom. Flues are also formed in 
the front bars and in the sides, and communicate iby 
side flues with the bustion chamb 
behind the grate heats air which is delivered to the 
room. 


505. Dressinc, TURNING, AND MovLpine Stone, &c., 
* Brunton, Westminster.—lst February, 1882. 
—(Partly a communication from F. H. J. Trier, 
Boston, U.S.) 10d. 

This consists, First, in the application of circular 
rotating cutters to the planing, shaping, or turning of 
stone in such a manner as to cause the edges of the 
cutters to shave, pare, or slice away, as distinguished 
from splitting off, the stone to be removed, and it 
consists in arranging the cutters at a greater or less 
angle to the plane of motion, the holder of the cutter 
being adjustable so that the "angle of the cutter may 
be regulated as desired. Two or more cutters in- 
clined to each other may be employed. The invention 
further relates to apparatus for turning grindstones. 


586. Gas Ovens, 0. and W. H. eaeee and W. J. 
Booer, Leeds. —3rd February, 1882. 

This relates to improvements on a. No. 1719, 
a.D. 1881, and No. 190, a.p. 1882, and consists in 
adapting the same to bakers’ ovens. The oven is 
formed with flues above, below, at the sides, front, 
and at the back thereof. e top flues are open 
alternately at one end to receive atmospheric air or 
other gas burners, and at the other end alternately 
lead into the side flues, down which the heated gases 
pass to transverse parallel flues under the oven, and 
which all open into a longitudinal flue leading to the 
back and thence to the chimney. 


541. Improvep Extectric ok MaGyetic Motor, 7. 
Morgan, Charing Cross, London.--3rd February, 
1882.—(4 communication from J. C. Singapore, 
and W. Judd, Penang.) 6d. 

This relates to a motor for recij ting movements, 
such as pulling a punkah, &c. The motor consists of 
two long bars of iron, to which are attached several 
pole pieces. These bars are wound with wire, so as to 
produce electro-magnets with several consequent poles 
of alternate polarity. A sliding piece built up of brass 
is provided with two electro-magnets, one to slide 
with its poles near the fixed pole on the bars, and the 
other so arranged that its poles are not opposite the 

xed poles at the same time as those of the first 
sliding magnet. The sliding piece is also provided with 

a piston rod. Commutators are provided above the 

fixed magnets to reverse the current as req 

578. Improvements 1x Evectric Lamps, B. J. B. 
Mills, London.—7th February, 1882.—(A communi- 
— Srom M. M. Thomas, Cincinnatti, Ohio, U.S.) 


mie relates to arc lamps of the Achereau and Gaiffe 
type, in which the electrodes are kept properly apart 
by direct attachment of one of them to a soft iron 
core suspended within a coil, whose magnetism is 
dependent upon the current. The object of the 
present invention is to render the arc steady. The 
upper carbon only is movable, and is attached to a 
core working inside a single coil helix. To procure 
the proper height of suspension of the core in the coil, 
the insulating wrapping of the wire is taken off on 
the two opposite sides of the coil, and two sliding con- 
ductors—rollers—are caused to make contact with 
these exposed portions. These conductors being 
attached to the upper carbon and rising and sinking 
with it, carry off the current from their point of con- 
tact, and cut out of the magnetic field so much of the 
coil as extends for the time being beneath them. 
614. Gas Excines, W. B. Haigh and J. Nuttall, Old- 

ham.—sth February, 1882. 6d. 

This consists in forming a gas engine with two 
cylinders A and B placed in line, and each containing 
a piston C connected to the same The rear ends 


of the two cylinders are connected by a passage G 
g 
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fitted with a valve H worked from the crank shaft. 

A charge being admitted to one cylinder is thus caused 

to exert a corresponding force on both pistons at the 

same time. M is the valve to admit the charge to 

cylinder A, and over it works an ignition slide. 

632. Improvep MEANS OF AND APPARATUS FOR 
SicNaLLinG By Evectriciry on Raitways, S C. 
Cc. Strand, London.—9th February, 1882. 
ls. 

This relates to a system of signals, wherein the 
inventor uses a continuous current, which with a 
- ial arr t of tacts and levers, enables 

e signals to be worked automatically by the 
of a train; such passage acting through a rod and 
lever by the deflection of one of the rails to automati- 
cally disconnect the signals, the current being 
restored again by means of a shunt age J through a 
smaller magnet. The si , though , are 


635. Sream Borers, W. Arnold, Barnsley. — 9th 


making the ‘rings or parts of which the same are 
formed barrel-shaped or in the form of a double cone ; 
and the Second relates to the apparatus for 
giving the des’ form to such parts or , and 
consists of a suitably formed roll on a long ft in 
conjunction with three other rolls having a correspond- 
ing figuration and ted in a strong frame. 


648. Musicat Instruments, H. J. Haddan, Kensing- 
ton.—l0th February, 1882.—(A communication from 
W. F. Abbot, Montreal.) 

This relates more particularly to instruments in 
which a perforated strip is as a valve to control 
the operation of the s or other sounding devices, 
and it consists, First, in the combination with such 
instruments of a swell box constructed to form a 
conduit for the passage of air through the reeds to or 
from the bellows. It further relates to a valve for the 
bellows capable of being opened from the outside and 
while the bellows are in operation ; and, lastly, to a 
flexible valve for the bellows made of leather and 
secured along one edge only. 

657. Anvits, B. and 0. Wright, Dudley.—10th Febru- 
ary, 1882. 4d. 

This consists in making anvils in one solid piece so 
as to avoid the usual welding or joining of the parts. 
A piece of iron is by means of dies and swage tools 
formed to a suitable shape under a steam hammer, 
that is, with the two ends hollowed out and the part 
to form the top flattened, the bottom part bein; 
formed afterwards. The piece is then reheated, an 
by means of top and bottom dies it is made to the 
required shape for an anvil ready for steeling the face 
in the usual way. 

658. Stass on PANELS FOR DECORATIVE PURPOSES, 
A. McLean, Belvedere-road.—l0th February, 1882. 


4d, 

This ists in the fact 

for decorative p from Keene's Parian or 

cement, by the aid of pressure. 

659. Gas -—10th Feb- 
ruary, 2 Vot proceeded with 

This relates to the use, in combination with a hollow 
or chambered piston, of a peculiar arrangement of 
slide valve to admit the inflammable mixture, and for 
admitting a small of gas alone immediately 
before and after the admission of the mixture. Other 
improvements are described. 

661. ImprovemENTs IN TELEPHONE EXCHANGE 
Systems, &c., H. H. Eldred, London.—11th Febru- 
ary, 1882.—(A communication from T. B. Doolittle, 
Bridgeport, Conn., U.8.) 8d. 

The object of this invention is to avoid the difficul- 
ties consequent on the collection of a large number of 
lines in one station, by distributing the lines into 
different groups, each group containing as many as 
can be conveniently worked by one operator, and each 
group having its own switch-board and apparatus 
complete. The different switch-boards —{» 
different groups are connected by direct wires. 
invention also relates to improvements in switch- 
boards and apparatus, the object being to procure 
celerity of working. 

662. Taps anp VaLvEs, G. Heidman and Y. Hoffmann, 
a February, 1882.—(Not proceeded 
with. 

This ~ Ra, to valves in which the body is divided 
into inlet and outlet channels by a partition in which 
is an opening controlled by the valve proper, and it 
consists of a screw action to actuate the valve, which 
has a vertical motion. 

663. Stipinc Wixvows, J. F. Williams, Liverpool.— 
11th February, 1882. —(Not proceeded with.) 2d. 

The top of the window or sash is fitted with hooks 
or fastenings, which take into openings formed in the 
side frames. 

664. Exastic Fasric, 7. H. Harrison, Derdy.—1lth 
February, 1882.—( Not proceeded with.) 2d. 

This consists in the manufacture of a fabric woven 
with an elastic shoot in place of elastic warps, whereby 
lateral instead of longitudinal elasticity is obtained. 
666. Bricks, Ties, &c., H. J. Haddan, Kensington.— 

llth February, 1882.(4 communication from F. 
Cuncalon, France.—{Not proceeded with.) 2d. 

The object is to make the clay “wo oY without 
the application of much water, and it consists in 
pressing the clay a plate so as to 
divide it into ich are then compressed into 
a compact mass and neue’ to the desired form. 
667. Pouriryinc anp Discotountnc SAaccHARINE 

Liquips, H. J. Haddan, Kensington.—11th February, 
1882.—(A communication from H. Tietz, Brunswick.) 
—(Not proceeded with -) 2d. 

This consists in purifying and discolouring saccha- 
rine liquids by means of binoxyde of hydrogen. 

668. Ser-squaREs on G. W. von Naw- 
rocki, Berlin.—11th February, 1882.—(A communi- 
cation from T. Redlich, Berlin.)}—({Not proceeded 
with.) 2d. 

This ‘ists of a dulum to the lower portion of 
which a pointer is pivotted, and consists of a two- 
armed vertical lever, the short upper arm having a 
vertical slot into which oy a pin fixed to the 
casing of the pendulum, while the pivotted end of 
the lower and longer arm is visible through an open- 
ing in the casing, and remains opposite a fixed mark 
when the pendoken is exactly vertical. 

669. DisTILLaTION AND PURIFICATION OF ALCOHOL, 
P. Claes, Brussels.—11th February, 1882. 

The alcoholic vapours as they escape from the boiler 
pass through a couple of condensers, where the im- 
purities are eliminated and returned to the boiler to 
be again subjected to heat, whereby all the alcohol 
they hold in suspension is ‘driven off. vapours 
are then subjected to washing by steam previously to 
passing to the distillatory column. 


670. G. Tighe, London.—1lth February, 1882. 


This consists in securing straps to the front and 
back of the shirt so that it may be attached to and 
support the trousers without the use of braces. 
671. Comprxep Door Mat anv Scraper, J. S. Wi/l- 
way, Bristol.—1lth February, 1882.—(Not proceeded 
2d. 


with.) 

A series of a oan age ar are arranged on edge and 
intermediate Caer pieces through which 
rods are passed. 

674. StarTinc on INCREASING THE COMBUSTION OF 
Fresuiy LIGHTED Fires Furnaces, A. J. Boult, 
London.—11th 1882.—(A communication 
from J. Hahn, Germany.)—(Not proceeded with.) 2d. 

A blast nozzle connected by a flexible pipe to a suit- 
able blower is placed between the bars and injects a 
mass of easily ignitable material, such as dirty waste 
saturated with oil, or a cake of tar and coal dust, into 
the grate. 

675. Raistnc anp Lowerinc Heavy Weicuts, J. C. 
Mewburn, London.—llth February, 1882.—(A com- 
TEN from A. Ballier, France.)—(Not proceeded 
wit 

This relates tc apparatus for raising and lowering 
heavy packages on to or from coaches or other vehicles, 
677. IMPROVEMENTS IN INTERLOCKING ELECTRIC AND 

OTHER SIGNALLING APPARATUS FOR RAILWAY AND 
OTHER TrarFrFic, W. Langdon, Derby.—1lth 
February, 1882. 10d. 

The objects of this invention are to provide a 8. 
tem of by which be, First, impossi Je 
to place a startin, “all clear,” until the 
electric has 80 + ; also Secondly, im- 


also under the control o! man, who can at 
any time put them to Foo 


to release an electric “line blocked” signal 
until the train for which the signal was set has passed 
out of the section ; and Thirdly, impossible to release 


the block signal for or to give the “‘ all clear” signal 
to the section out of which the train has passed until 
it has been signalled forward to the next section in 
advance and until the “line blocked” signal for that 
section has been received. To accomplish these ends 
the inventor applies to the commutator portion of “4 
ordinary electric block instrument a 
ment, y P d an electrical 
n with the 
he places a a commutator actuated by the train, and in 
with the signal lever gove: the out- 
door signals ) controlling the road, under a block catch 
ig the movement of such lever ; 
and in order to better ensure the movement of the 
and facing points, he aie to the signal, 
where such is required, an automatic igniter, which by 
means of electrical appliances is brought into action 
when the light is extinguished, and to the faci 
points an electrical _ contact and circui 
ar the of the points. 
673. “AR Arpanatvs, T. B. Lightfoot, 
London.—11th February, 1882. 4d. 

This relates to a machine for refrigerating by com- 
ae and cooling air and then expanding it. A is 

e air compressing pu ich passes eo ~~ air at X and dis- 
charging at Y, PY, and whi pe B to space C 
in the foundation, in whi through 


t. In ath 
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pipes D. Behind pump A is the expansion cylinder E 
Thich receives space C through valve W, and 
discharges it when expanded pong 3 valve Z, the air 
passing by pipe G to the Jace where it is to be 
employed. The valves X Y, W, and Z are all worked 
from excentrics on the shaft H driven by a suitable 
motor. 
om. (Fond) W. Watson, Leeds.—11th February, 


vapo ge the combustion of the are 
condensed, and the water yond into the cylinder 


use of a tube with a ie « to explode the mixed 
; and, Fourthly, in the use of a balanced bali 
oat to regulate the supply of air and gus. 

679. J. Gavett, London.—1lth February, 
1882.—( Afcommunication from J. Kuerman, &t. Louis, 
U.8.)—-(Not eded with.) 2d. 

This consists in forming a continuous calk all round 
the underside of the shoe. 

680. Vatves ror Steam Macuinery, D. Ashton, 
Shefleld.— February, 1882.—(Not proceeded 


th.) 

The object is to reduce the pressure of the slide 
valve against its facings, and it consists in the use of 
a small cylinder and ton connected with the valve, 
and fixed so that the piston can be acted upon by the 
steam, and exert a counteracting force on the "hide 
valve, in proportion to the difference of the surface 
area of the piston to that of the valve. 

681. Hinces For Doors, J. W. Pitt, ‘Renin 
1882.—{ Not with.) 2d. 

gs of the hinge are of ordinary construction ; 

the joint of the hinge, and in 

ita — flat spring is mounted on the spindle of the 


682. ANTI-INCRUSTATION MATERIAL INTO 
Sream J. Trotter, 


es insulated from each 
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alternately in o ite directions, one set being placed 

in the primary telephonic circuit, and the other in the 

secondary, the object being to interrupt the secondary 

circuit so as to break up the effects of induction and 

render the induction currents and earth currents 

pe olga transmitting. Other improvements are 
esc! 


690. Fastenino Raits To SLEEPERS BY CLAMPING 
Schwartzkop(, Berlin.—18th February, 


188 

This relates to improvements on patent No. 613, a.p. 
1879, and consists in the adaptation of the , cs 
levers therein described for fi 
to various kinds of rails and sleepers. 


691. Frre-pars anp Furnaces, 8. Barlow, Castleton. 
—13th February, 1882. 6d. 

This consists, First, in making fire-bars in the form 
of a spear- -head in cross section, having a u 
extremities on which the fire is laid sharpl pointed 
like a chisel edge, and elongated below: 
can be arran in a curvilinear form, 80 that th the oo 
sf — on each side of the box in internally-fired 

ilers. 


692. on Apparatus, H. J. Haddan, 
Kensington.—13th February, 1882.—(A communica- 
from A, Lausies, Bordeaux.)—(Not proceeded 


4 


This relates to apparatus for hauling long ropes, oy 
has for its object to ye with the necessit; 
holding the rope tight by d, so as to produce og Bo 
tion un the drum and prevent it slipping back, i - it 
consists of two parallel discs mounted on 
zontal shaft of the windlass and kept at the required 
distance by bolts, in combination with a system of 
movable wedges arranged radially in grooves on the 
inner face of the discs. 


693. Rotter J. Qualter, Barnsley.—13th Feb- 
ruary, 1882. 6d. 
me pair of smooth rollers are mounted in a case, one 
driven by a “7 and ons and the other Ad 
on therefrom. ow each roller are 
vers, adjustable as re 7. ing weights or 
springs. The to be first 
between the main rollers, and Be dd oe the smaller 
ones. 
604. Fine-noxes, R. H. Brandon, Paris.—13th 
February, 1882.—(4 communication from P. A. 


696. TreaTINc METALS AND ALLOyYs, ry Clark 
London.—13th February, —(A communication 
from L. Clémandot, Paris.) 4d 

This consists, First, in subjecting metals and 
metallic compounds or alloys, when heated, to power- 
ful compression, and letting them cool under press “ew 

80 as to eflect a tempering by compression ; 


—llth February, 1882.— (Not ) 
This of a hold such material, 
and connected with the feed Peng so that a part of 
the feed-water is caused to pass through such chamber 
before passing into the boiler. 

683. Batt or Rotter Bearincs ror VELOCIPEDES, A. 
Burdess, Coventry.—11th February, 1882. 4d. 

This consists in the use of two circular series of 
balls, one in contact with the axle, and each ball of 
the second is placed. between two balls of the first 
series, the whole being enclosed in a suitable casing. 
684. Suspenpinc WALL Racks To Dry, &c., 

A. M. Clark, London.—llth February, 1882.—(A 
communication from H. S8taib, New York.)—({Not 
proceeded with.) 4d. 

This relates to mechanism for taking the web of 
paper as it comes from the printing machine, and 
carrying it to racks, where it is suspended to pan = 
loops on sticks Placed a at intervals, and also to 
construction of the racks. 


685. Water, A. M. Clark, London.—1lth 
February, 1882.—(A J. Decon- 
dun, Paris.)—(Not proceeded with.) 4d. 

A measured quantity of water is delivered automati- 
cally and intermittently to a vaporiser, and the steam 
generated is conducted toa receiver, and, acting on the 
surface of the water therein, raises it to the desired 
position. As the steam becomes condensed in the 
receiver a vacuum is formed and water is drawn up 
into it from the source. 

686. Improvements IN TELEPHONE CALL oR SiG- 
NALLING Apparatus, A. M. Clark, London.—llth 
February, 1882.—(A comwnunication from G. M. 
— Brooklyn, New York.) 6d. 

This relates to a simple call for telephone lines, 
belonging to the class of signalling apparatus employ- 
ing magneto or induction currents in connection with 
pol A Siemens magneto-electric 
machine is used to generate the current, and-the 
inventor claims certain improvements in’ the bell 
hammer and magnets. 

688. ImpRovEMENTs IN THE METHOD OF TRANSMITTING 
oR REPRODUCING AND REPEATING SouNDS BY 
Exectricity, &., A. M. Clark, London.—llth 
February, 1882.—(A communication from G. M. 
Ho ae Brooklyn, New York.) 8d. 

The first part of J invention consists in a contact 
surface attached to . vibratory diaphragm and a float- 
supported p nst the contact 
surface by column of liquid. In figure, E is a disc 
of carbon attach the centre of the diaphragm C— 
metal or mica. If of metal, the diaphragm may be 
made part of the circuit by means of spring G. A 
glass bottle K is supported at any convenient height 
within A, as shown. A platinum wire Benters K and 
is connected to wire M. K is partly filled with mer- 


dly, effect the of steel 

during th of as described. 

oor. G. Collier Newcastle, and W. 
Armes, Norwich.—13th February, 1882. 9d. 

This consists of a double shoe, the upper one 
attached to the hoof, and the under or wi shoe 
fastened to the bottom of the upper one. The upper 
- is in two parts, hinged er and secured to 

the hoof by a cross-bar and a suitable screw or 
spring. 

698. TRANSPORTING PASSENGERS AND MERCHANDISE 
OVER Rivers, &c., P. Everitt, London, and B. Burrell 
jun Thetford.—13th February, 1882.—(Not proceeded 


The vessel is ada to receive a train of carriages 
from railways, and is covered in, so that waves may 
break —-< over it. It is propelled by means of a rope 

with the site shores, and is wound on 
to or unwound from drums actuated by 
steam engines. 


699. Looms ror WEavINa, J. Dobcross, 


Yorkshire.—18th 
This relates, First, for the 


ebuttle-bores an and ets in the 
changes ndly, to 
and i the jack hooks 
by two horizontal levers mone on studs placed at a 
short distance from each other, so that when nearest 
together the levers are about parallel, = form a 
ually increasing angle as they are ted ; 
irdly, to means for causing the no Oy ver to 
engage with the studs on the box lever; and, F 
to the Tap ee of levers and springs ‘to lift 
te in plain looms. 
'701. ApsusTABLE Fire-sCREEN M H. J. Davis, 
.—18th February, 1882.—(Not proceeded with.) 


This relates to a fire-screen mount which can 
readily be attached to the bars of the fire-grate. 


'702. Biowrna, Exnaustine, Heatina, Arr, Gas, 
AND F Z. Stockton-on-Tees.—13th 
February, 1882. 

relates, First, to the application of direct 
action to the propulsion of the blowing apparatus 
described in patent No. 4305, a.p. 1879, and consists 
in the application of a steam cylinder with one central 
and two or more ann‘ spaces, in which a solid and 
two or more ring pistons work, which are connected 
directly to the actuating ‘the blower 


Secondly, to the form and arrangement of F poo various 

benny byes heating media to be used in conjunction 

e blower, one of which consists of a tube of 

cast metal, between which and a covering of bright 

tin the air is driven ; and Thirdly, to the fires to heat 

the air or li os erated upon, and also its applica- 
tion for hea’ and drying purposes. 


. a cury in contact with B, and which buoys up float-rod 
February, 1882. 6d. N carrying on its upper end a-carbon disc U. The 
The First part relates to means for a float-rod is a conductor. This carbon disc is pressed 
increased strength and heating surface to the interna! by wit light contact with carbon disc E attach 
of 
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705. Matcu-boxes, J. Darling, Glasgow.—l4th Feb- 
ruary, 1882,.—( Not proceeded with.) 2d. 

This consists in forming a perforated chamber at 
one end of the match-box, so that the match when 
lighted may be held therein, so as to prevent its being 
blown out. 


'706. Fastentna or Neckties, &., F. H. Valpy, 
February, 1882.—(Not proceeded 
with. 

This consists in inserting a buckle in the body of 
the necktie, and forming eyelet holes in the band, one 
of which, when the band is passed through the buckle, 
receives the tongue thereof, and so secures the necktie 
in position. 


'70'7. Pampuver Covers, W. P. Thompson, 
Lwerpool.—l4th February, 1882.—(A i 


'719. STEERING Sues, J. Cooke, Rich- 
mond, Yorkshire.—\4th February, 1882.—(Not pro- 
ceeded with, 

The object is to construct apparatus, by means of 
which water may be ejected with force astern a vessel 
in a number of small streams, so as to increase the 
superficial area of the stream and the extent of the 
surface in contact with the water into which it is 
on and it consists in the use either of a screw or 
of a centrifugal pump, with suitable means for 
dividing the current delivered into a number of 

t and directing them as required. 

"720. Ovens, C. D. Abel, London.—l4th February, 1882. 
—(A communication from W. Lorenz, Vienna.) 10d. 

This relates to an improved construction of baking 
ovens for continuous working, whereby, First, a very 


tion from B. L. Miller and W. H. Rohrer, Washing- 
ton, U.S.) 6d. 

This relates to an improved tool or implement for 
pressing and folding and pasting covers upon book 
edges, pamphlets, &c.; and it consists of two rollers 
arranged at right angles to each other in a frame to be 
manipulated by hand; one roller being vertical and 
the other horizontal, so that when the instrument is 
in use one roller will bear on the rear and the other on 
the upper edge of the book, and when moved to and 
fro wil press the cover firmly to the book. 


'708. on Rattways, W. C. Dredge and W. 
J. Cordner, Westminster.—l4th February, 1882.— 
(Not proceeded with.) 2d. 

This relates more particularly to fog signals, and 
consists in fitting a lantern, signal, or whistle to any 
part of the train and causing it\to be operated by a 
contact piece placed between the rails and under the 


_ control of the signalman. 


‘709. Horsesnores, J. Camp, Lowestoft.—14th Febru- 
ary, 1882.—(Void.) 2d. 

This consists in forming the shoes in two halves 
hinged together and provided with side clips to grip 
the party os of the hoof, while the rear ends of the two 
halves are secured together by means of a transverse 
screw, whereby the use of to secure the shoe in 
position is obviated. 

‘710. ConrroLiinec THE Motive oF ENGINES, 
J. McCammon, Belfast.—1l4th February, 1882.—(Not 
proceeded with.) 2d. 

This relates to a mode of applying momentum, or 
momentum combined with centrifugal force, to the 
regulation of the speed of motive power engines, and 
it consists in the use of a brake, which, by its cen- 
trifugal action, is brought to bear on a disc connected 
by differential gear with the cut-off excentric, which 
is thus shifted on its shaft. 


‘712. Repeatinc Mecuanism AND CARTRIDGE MaGa- 
ZINES FOR BREECH-LOADING Firg-aRMS, @. &. 
Vaughan, London.—l4th February, 1882.—{A com- 
munication from J. Werndl, Austria.) 8d. 

This relates to improvements in the detachable 
repeating mechanism for breech-loading fire-arms 
described in patent No. 3878, a.p. 1878, and it consists, 
First, in a peculiarly constructed cartridge ———— 
combined with a pressing spring and site, pted 
to receive a given number of cartridges ; Secondly, in 
an arrangement to feed the cartridges ay oye rom 
the magazine to the breech ; and Thirdly, in arranging 
the cee J mechanism so that it may be made to 
slide along the breech in &line parallel with the longi- 
tudinal axis of the gun, so that the mechanism makes 
with the sliding bolt the same forward and backward 
movements. 

‘713. Vatve Cock, W. R, Lake, London.—14th February, 
communication from A. Benoist, Paris.) 


The valve to govern the passage of the fluid is not 
attached to the rod which operates it. The body A of 
the cock has two necks B and C, one containing a 
stuffing-box through which the Wed D passes, 
and the other a hollow plug X in which is arranged 


the valve Y, the seat D of which is formed in the body 
of the cock, and which is kept closed by the ure 
of the water. The operating rod forces the valve from 
its seat when required to be opened, and when the 
pressure is removed the valve closes, Small holes O 
allow the fluid to pass under the valve so as to facili- 
tate its moving. 


‘714. Lamp Wick, W. R. Lake, London.—14th February, 
1882.—(A communication from G. Beck, Texas, U.8) 


6d. 

This consists in ferming a non-combustible lamp- 
wick of one or more layers of mineral wood enclosed 
in a textile material, and the whole sewed together by 
a series of parallel longitudinal stitches. 


‘715. Venetian Butnps, R. M. Chevalier, Westbourne- 
grove.—l4th February, 1882. 6d. 

The laths are formed of thin wood cut off by a knife 
set atan angle of about 45 deg., the wood having been 
previously hardened by treatment with a glutinous 
matter composed of glue and shellac dissolved and 
brought to the consistency of paint or varnish. The 
head lath of the blind consists of a roller suspended 
bee pivots at each end, and ——— in bearings, 
which allow it to be revolved by means of a cord 
wound thereon, and the tapes supporting the laths are 
thus caused to wind on to or unwind from the roller. 
A curved tilting lath is mounted over the roller, and 
serves to tilt the laths as required. 

‘716. Purirication or Coat-cas, B. Jones, Totten- 
ham.—14th February, 1882. 

This consists in purifying gas supplied for illumi- 
nating purposes by causing it to filter through 
chromic acid, which for convenience may be inti- 
mately intermingled with some fibrous material such 
as cotton wool. The apparatus employed is con- 
structed so that the chromic acid and wool may be 
readily renewed. 


‘717. Preservina Mitk, J. H. Bibo, Horsham.—14th 
February, 1882.—(A communication from B. Scher; 
near Berlin.)—(Not proceeded with.) 2d. 

The milk is placed in bottles, the necks of which are 
then closed by corks and the bottles heated ina closed 
cistern containing water at somewhat over 100 deg. 
Cent., after which the bottles are allowed to cool, and 
the stopper coated with paraffine and a capsule of 
tin foil. 

‘718. Causino Nars To ADHERE TO Hat Boptgs, K. 
Dutton, Manchester.— 14th February, 1882.—(A com- 
munication from G. Atherton, Stockport, at present 
at Newark, 

The hat body is placed over the napping bat, which 
is mounted or a forming cone, the hat body and the 
bat being then rubbed or pressed and vibrated upon 
the cone until the combination or adhesion is effected, 
the process being aided by the application of heat. 


q and tant temperature of about 500 deg. 
Fah. is maintained by the employment of a large mass 
of brickwork which, in taking up the heat from longi- 
tudinal and transverse heating flues formed therein, 
serves as a gazi lor a iderable quantity of 
heat, which is only slightly affected by variations in 
the amount of heat supplied thereto or absorbed 
therefrom during the baking; and, Secondly, the 
baking or cooking operation is effected in the presence 
of steam produced in a steam generating apparatus. 


721. Humane Trap ror Catcuinc anp KILLING 
Vermin, W. Burgess, Malvern Wells.—14th Feb- 
ruary, 1882. . 

This trap is to catch and kill rabbits and vermin, 
but which cannot catch foxes, pheasants, and poultry 
or injure the fingers of the person setting it, and it 
consists of a tunnel-like structure open at both ends 
and fixed on a board, a suitable frame or jaw bein 

ivotted to the%base, and actuated by a spring release 

y the weight of the animal on the board, so as to 
cause the frame to work through a slot in the 
tunnel and kill the animal passing through it. 


‘722. Compinep Nicut Commope anp CuppBoarD, J. 
W. Randall, Chatham.—14th February, 1882. 6d. 
This consists of a box or cupboard, the upper part 
of which is of convenient height to sit on, and the 
top part forms a commode fitted with the usual pan, 
while the lower part forms a cupboard to receive one 
or more chamber utensils. 


723. ReouLatinc orn GoveRNING THE SPEED OF 
Sream Enoines, &c., G. B. Goodfellow and R. 
Matthews, Hyde, Chester.—15th February, 1882. 6d. 

The object is to make governors more sensitive and 
capable of governing with variable loads and variable 
steam or other pressures, and it consists in the appli- 
cation of two cylinders A and B to any governor of 


'730. IMPROVEMENTS IN APPARATUS FOR MEASURING 
AND ReGiIsTeRING Evectrric CuRRENTS, C. A. Faure, 
Strand, London,—15th February, 1882. 6d. 

The principle of the invention is that a conductor 
conveying a current tends to rotate round a magnet. 
The apparatus is illustrated in the accompanyin 
figure. A cylindrical electro-magnet is moun 
vertically within a vessel containing mercury. A con- 
ductor in form like the flier of a spinning machine is 
pivotted on the top of the magnet core, and its arms 
dip down into the mercury. The current to be 


measured circulates through the magnet and the 

moving conductor, and as the force required to move 

any object through a liquid is proportional to the 

square of the speed, it follows that the number of 


the pendulum or other known form, such cyl 
being fitted with pistons C and D, preferably coupled 
to the same rod, which is connected to the throttle 
valve or cut-off rod. Cylinder A has a valve chest G, 
in which works a valve H which is actuated to give 


fluid aac to either side of piston C, while the 
other is in communication with the exhaust pranee 
E. The cylinder B is filled with liquid and has a 
valve chest I in which works valve K, preferably in 
one piece with valve H, the end, L, of which is con- 
nected to the governor. When the governor is in its 
correct position the piston D will be locked by the 
valve K closing communication between the two sides 
of the piston ; but when the governor moves slide H 
the piston C is actuated, and liquid passes from one 
side of piston D to the other. 


‘724. T. G. Webb, Miles Platting, 
February, 1882.—(Not proceeded 
with, 

This relates to the manufacture of goblets of flint 

lass by a bination of pressing or Iding and 

lowing processes, and it consists in pressing the 
stem and blowing the bowl, the two being then Duced 
together at a bright red heat and thus united. 


‘725. Frepinc Mecuanism For SawinG MACHINEs, 
Pe B. Pope, Dumbarton, N.B.—15th February, 1882. 


This relates to hi with reciprocating saws, 
and has for its object to provide an arrangement of 
parts which may be adapted for double feeding to suit 
the saws when cutting in both directions of their 
motion, or for single feeding to suit the saws when 
cutting in one direction only. 

Verticat Steam Bowers, A. Verey, Dover.— 
15th February, 1882.—{Not proceeded with.) 2d. 

This consists of a vertical cylinder having its two 

pposite sides flattened for a portion of its height to 
form tube plates to receive horizontal or slightly in- 
clined fire tubes. One side is arranged with fire-brick 
linings or water s , so thatin conjunction with 
the shell it forms the fire-box ; and to the other sidea 
smoke-box is attached. 


‘728. InpELIBLE Ink, Dr. W. Reissig, Munich.—l5th 
February, 1882.—(Not proceeded with.) 2d. 

This consists in the addition to printers’ ink of per- 
oxides and protoxides of iron, and metallic iron in a 
- state of division, soas to render the same indel- 

e. 

731. Wurre Leap, &c., E. V. Gardner, Oxford-street. 
—15th February, 1882. 1s. 

This consists, First, in preparing lead by submitting 
it to the action of acetic acid and acetate or nitrate of 
one and Nery ortoa the same ; Secondly, 

u g or spon lead by dropping the 
metal on toasla in p 
in the arrangement of electro-negatives to lead, such as 
carbon, platinum, and so on, in connection with the 

ead to be converted into white lead, so that they shall 
be in electrical relationship to each other ; Fourthly, 
in the employment of ozonised materials (such 
materials being ozonised before entering the chamber 
or within the chamber by electrical discharges), either 
alone or in combination with the electro-negatives 
above referred to; Fifthly, in producing carbonic acid 
gas by the oxidation of paraffine or other like carbona- 
ceous substances; Sixthly, in the construction and 
arrangement of a “saturating evaporator,” for puri- 
fying carbonic acid obtained as described; and 
Seventhly, in the employment of the mixed vapours of 
and nitric water, alone or mixed with 
or oxygen or carbonic acid, in ord: condition or 
with osonieed materials, 


ts) tor will be proportional to the 
current to be measured. The registering part of the 
pparatus may be independent of the above, and con- 
sists of an and armature similar to 
that of an electric bell, and arranged with a train of 
wheels. Each pulsation of the armature registers 
permanently. 


732. SutpHaTe or Atumina, W. Gentles, Widnes.— 
15th February, 1882. 2d. 

This consists, First, in the manufacture of sulphate 
of alumina, the purification of same from iron by con- 
verting the iron salt into chloride of iron, and extract- 
ing it by mechanical means; and Secondly, in the 
purification of crude sulphate of alumina from salts of 
iron by d position with chlorate of lime contain- 
ing chloride of calcium. 


783. Sprnninc anp Macnivery, C. H. 
Maxted, Galgate, Lancashire.—15th February, 1882. 
4d. 


The object is to secure economy of construction and 
working and great efficiency, particularly at high 
speeds, and it consists in fixing on the upper or 
stationary rail of the spinning frame a number of 
tubular studs, each fitted with a driving pulley, from 
which a light frame is carried up in the shape of an 
inverted U and has at its centre at top an eye or hook 
and an inclined slit at each side. @ upper part is 
grooved. Through the stud passes a rod fixed to the 
movable rail, and on it the bobbin is placed, the 
thread passing from the feed roller over a guide rail, 
through the eye at top of U frame, down the groove 
through the side slot and to the bobbin. 


'734. Looms ror Weavinc, W. H. Hacking and E. 
Grube, Bury.—15th February, 1882. 6d. 

This relates, First, to the shedding motion, the 
object being to obtain the same result as with a Wood- 
croft’s sectional tappet, and at the same time to dis- 

‘ace consis o! and pegs, bowls, cards of paper 
or other aati, and it consists in the use for each 
heald to be operated on of two compound tappet levers 
connected by a link, which carry internal movable 
tappets or switches acted upon by the pattern surface, 
and arranged so that clinting bars may pass over 
or under the tappets and raise or depress the treadles ; 
and Secondly, to apparatus for es the loom when 
the weft fails or is broken, and it consists in fitting 
in the shuttle a hinged fork, under which the weft 

, and which is released by the breakage or fail- 
ing of the weft. Part of the side of the shuttle is 
movable, so that when the fork is released such part 
moves inwards and the swell enters the side of the 
shuttle, which, not being lifted, stops the loom. 


TorPEpoEs, J. H. Johnson, London. 
—l5th February, 1882.—(A communication from 
W.F., A. H., M. M., and W. A. Johnston, New 
York.) 6d. 

The main object is to impart to the fluid used as a 
motor for torpedoes (which usually is a liquefiable gas, 
compressed to the extent of liquefaction), the heat 
beer to maintain it at such a temperature as will 
cause it to exert the best effect as a motor fluid, and 
it consists in leading a compressed liquefiable combus- 
tion supporting gas, such as nitrous oxide gas, through 
a combustion chamber containing ignited carbon or 
other fuel with the products of bustion from 
which it unites and forms a highly heated gaseous 
motor fluid. 

73'7. Furnaces, J. H. Johnson, London,.—l5th Feb- 
ruary, 1882.{A communication from EB. J. Mallett, 
jun., New York.) 6d. 

The object is to promote the combustion of fuel, so 
that all the fuel, gaseous as well as solid, is consumed 
and utilised to produce heat, and it consists in the 
use of a fan which draws air through the furnace 
instead of forcing it into the same. Between the 
furnace and the fan a ‘“‘ water-contact condenser” is 
inserted, through which the air passes, and is cooled 
before reaching the fan. 


'738. RECEPTACLES FOR AERATED WATER Bort ies, &c., 
J. ~— Ashton Keynes, Wilts.—15th February, 
1882. 


This relates to a case to hold bottles so that they 
are locked therein and cannot be removed, but may 
be emptied of their contents by suitable ee, 
and it consists in placing the bottles in holders of 
sheet metal, which are forced together so as to grip 
the bottles. A tube attached to a suitable lever 
handle is forced into the neck of the bottle, and 
removes the stopper, allowing the contents to flow 
from the bottle. 


'739. ORNAMENTATION OF METALS, G. Bower, St. Neots. 
—l5th February, 1882.—(Not proceeded with.) 2d. 

This consists in coating iron or steel which has been 
subjected to the action of steam, air, oxygen, or 
carbonic acid at an elevated temperature, ana covered 
by this means with a protective film consisting of 
magnetic oxide of iron with a layer of some other 
metal, which is deposited thereon by the action of an 
electric current. 


'742. Revotvinc SHow Stranps ror WINDows, 
, W.J. Lloyd, Harborne.—l5th February, 1882. 
—(Not proceeded with.) 2d. 

This relates to means for controlling the speed of 
revolving show stands, so as to cause them to revolve 
slowly, and thus render the frequent winding up of 
the spring mechanism unnecessary. 


743. Uruisation or Sewace, &c., ror IRRIGATING 
Lanp, H. Gerson, Berlin.—15th February, 1882. 


10d. 
A field te be sown in spring is manured in winter‘ 
for which purpose, after the ploughing, a number of 
are formed in it at intervals by a special plough, 
and other cross ridges are formed so as to produce a 
network of square basins, to which the sewage is 
delivered by means of a set of conducting = 
resting on forks or trestles, and connected by pliable 
tubes to each other and to an undergro’ main * 
containing the sewage. 


744. Barres Srapies or Socxer Bouts, W. 
Randle, Birmingham.—l5th February, 1882. 6d. 
This relates, First, to forming the barrels and 
staples and the plates of socket bolts from cylin- 
drical tubing by a drawing process; and, Secondly, 
to the tools to be used in producing the same. 

745. Reoviatinc THe Speep or Warp Beams IN 
Looms, H. H. Lake, London.—l5th February, 1882. 
—(A communication from Tassigny, Freres, and 
Co., Paris,) 8d. 

Round the warp beam A is placed a hoop B formed 
of one or more turns of metal covered with india- 


rubber or other material to give the necessary pres- 
sure on the warp beam. To the hoop are attached 
angle pieces C with a spring E between them, adjust- 
able by means of nuts. To the bottom angle piece is 
or a spring I, also adjustable by the screwed 
re 

747. Revo.vinc Correr, A. H. Pear, Exeter.—l6th 

February, 1882.—(Not proceeded with. 

A rotary cutter consisting of a disc of sheet metal 
with a knife edge is mounted in a forked arm fitted 
with a handle, and used for cutting textile fabrics or 
other materials. 

748. Wire Tramways, J. Brown, London.—l6th Feb- 
ruary, .882.—(Not proceeded with.) 4 

This consists in forming the carrier to which the 
load is attached with a pair of pincers or pinchers 
under the saddle, and so arranged as to grip the wire 
and prevent the carriage slipping backwards on the 
wire when in an inclined position. 

'750. TransMITTING Motion, W. Spence, London.—l6th 
February, 1882.—(A communication from J. 


Coirarrd, Paris.) 6d. 

This invention is principally applicable to mowin; 
and reaping machines, and it consists of a wh 
toothed on its two side faces, the top of the tooth on 
one face corresponding to the centre of the space on 
the other face. Two spring contact pieces mounted 
in the forked ends of a lever are alternately engaged 
with the toothed wheel, and receive as the wheel 
revolves a reciprocating motion which can 
mitted to the mechanism as required. 

'751. Motor Power Mecuanism, J. B. Howie, Glasgow. 
—l6th February, 1882.—{Not proceeded with.) 2d. 

This relates to the use of a set of coiled springs and 
gearing fitted within a box to be attached to the 
sewing or other machine to be driven by the uncoiling 
of such spring, and in combination therewith of a 

ke arrang t to regulate the power to be given 
out by the springs, and thereby controlling the speed 
of the machine. 
'752. Gas Governors, &c., G. BE. Webster, Nottingham, 
—16th February, 1882.—(Not proceeded with.) 2d. 

In the service pipe a partition is fixed having a valve 
in its centre attached to a hollow spindle fixed on an 
inverted cup floating in an annular trough containing 
mercury. 

'758. For a Crrecus, C. H. 
Keith, Bradford.—l6th February, 1882. 6d. 

This relates to the construction of a travelling 
building forming a circus, which, when not in use, 
may be se into sections forming vehicles, 
which can be taken from place to place by horses or 
other means. 

Hooks ror FasTeninc Stream, Gas, AND 
Water Pipinc, &., M. Benson, London.—l6th 


This relates to machines for manufacturing such 
hooks, and it consists in the construction of pinching 
devices and the rolls, and in the details of con- 
struction and combination of the several parts of the 
machine. 


'755. Sanrrary AppLiances, R. Weaver, Clapham- 
road.—l6th February, 1882. 6d. 

The pan is constructed in any suitable manner, and 
round the bottom outside is fitted the trap and bend, 
made of metal and of a apo form, the end of the 
bend being attached to the soil pipe. The peculiar 
form of the bend ensures a portion of the flush bei: 
retained in the pan between the trap and the dip 
the pan. Several modifications are described. 

'75'7. Dvyemnc Corron YaRNs AND THREADS, G. W. 
von Nawrocki, Berlin.—l6th February, 1882.—(A 
communication from G. Fagenburg, jun., Sweden.) 
—(Not proceeded with.) 2d. 

This relates to dyeing cotton in the loose state in a 
closed vessel in which a partial vacuum is main- 
tained, and which contains the dye and the cotton 
maintained at a lower temperature than hitherto. 


762. Maxinc up Srraw, &c., SHEaves, G. 
Kearsley and E. Whitworth, Ripon.—l6th February, 
1882.—(Not proceeded with.) 4d. 

The apparatus can be used either in connection with 
harvesting machines or with separate sheaf-binding 
machines, and also in connection with thrashing 
machinery, and it consists in placing on an ordinary 
harvesting machine a shaft extending over the binding 
table, and carrying curved arms, which divide the cut 
crop into bundles of uniform size. The invention 
further relates to the means for delivering the sheaf 
when bound, and for re ing and cutting the 
binding material. 

7683. Nuts ror Screw Botts, R. Harrington, Wolver- 
hampton.—l6th February, 1882. 4d. 

The lock nut can be formed by rolling or coiling a 
strip of spring steel of suitable shape with a wn 
or convoluted form, one edge of the strip being 
V-shaped, so as to form the thread when coiled. 

764. Opraintnc Motive Power, H. H. Fanshawe, 
East Dulwich, and C. J. Grifith, Islington.—l6th 
February, 1882.—(Not proceeded with.) 2d. 

This relates to means for obtaining motive power to 
drive machinery continuously by means of weights or 
springs, which are periodically rewound without the 
intervention of manual power. 

767. Cans FOR PRESERVED Provisions, &c., J. S. 
Gates, London.—16th February, 1882.—(A communi- 


Fan) from H. K. and F. B. Thurber and Co., New 
York.) 6d. 
This relutes to means for ensuring the uniformity of 
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size eh pee cans, and it consists of a bracket 


moun on a table and having a jaw or gripper at 
each end to embrace the ends of the block, on which 
the body of the can is held while being soldered. The 
bracket has a joint capable of being actuated by a 
strap and , 80 as to open and close the two ends 
of the gauging appliance. 


'768. Rais, Cuarrs, SLEEPERS, AND FASTENINGS FOR 
Raitways anp Tramways, H. T. Grainger, Cam- 
berwell.—l7th February, 1882. 

The object is to prevent railway wheels mounting 
the rails, thus preventing accidents, and also to 
improve the permanent way of tramways and facili- 
tate crossing the rails. The railway rail is rolled of an 
oblong form with grooves in the vertical walls, and it 
is suspended from the top end of a chair having a pro- 
jection to enter one groove in the rail whilst the oppo- 
site grooves receive a similar projection formed on a 
my passing under the rail and secured by nut and 

y to the former piece. The specification describes 
— modifications and the application to tramway 

ines. 


‘769. Artacutnc Door Knops To Spinpies, 7. A. 
Weston, Stamford, U.S.—l7th February, 1882.—(A 
communication from B. H. Lockwood, Stamford U.S.) 
—(Net proceeded with.) 2d. 

This relates to knobs with shanks, which are secured 
to the spindles by frictienal contact under great 
pressure, induced by the action of excentrics, and it 
consists in forming a longitudinal ial slot in the 
shank intersected by a transverse slot, so as to enable 
the walls thereof to be compressed and clamped on 
the spindle. The shank is of excentric form and is 
surrounded by an excentric sleeve, which being turned 
clamps the shank to the spindle. 


'7'70. Bott For Doors Wrnpows, F. 
Latham, Birkenhead.—17th February, 1882.—{Not 
proceeded with.) 2d. 

The object is to form a simple and strong bolt, which 
cannot be forced or undone from the outside of the 
door to which it is attached, and it consists essentially 
in the combination of two bolts attached one at each 
end of a lever, with a central sliding fulcrum capable 
of being secured in the required position by set screws. 


‘7°71. Puncutnc 1x Iron, &c., J. Tushaw, 
London.—lith February, 1882. 6d. 

On a hollow sole plate is mounted a strong head- 
piece with a cylindrical part at top, through which 
passes a shaft fitted at one end with gearing to actuate 
the punching apparatus, while its other end is cam- 
shaped and works in a rest in a sliding block carrying 
the punching tool and working in guides. To ensure 
self-feeding the gearing of the main shaft actuates a 
pair of rollers, between which the metal and is 

ipped. Modifications are described for machines 

lor punching and setting saws. 

‘772. Lock-vup Sranps ror Borriss, &c., J. Ridge, 
oe February, 1882.—(Not proceeded 
witr. 

This consists in applying fall bars capable of moving 
in the frame of the stand, so as to be brought over the 
tops of the stoppers of the bottles, in which position 
they can be locked. 

776. Marine Encives, G. A. P. H. Duncan, West- 
minster Bridge-road.—l7th February, 1882. 6d. 

This relates to an arrang t of pound marine 
engines and of their connecting channels and valves 
so that the working power can be varied over a wide 
range without materially interfering with the regu- 
larity of the action, and it consists in arranging four 
cylinders in a rov-, the first and last being large, and 
provided with condensers and air pumps to work as 
condensing engines, whilst the second and third are 
considerably smaller, and adapted to work at high 
pressure without condensation. All the pistons are 
connected to cranks on one shaft, those for the first, 
second, and third being preferably at an angle of 
about 120 deg. to one another, and that for the fourth 
opposite the first. The steam and di channels 
have valves, which can be set so as to work the 
engines in several ways. 

777. REecovERING THE Tin CONTAINED IN OR UPON 
Waste Merats, &c., C. D. Abel, London.—17th Feb- 
ruary, 1882.—(A communication from Dr. H. A. 
Schulte, Dusseldorf.) 2 

This relates to recovering tin from waste metals or 
alloys, and consists in the preparation of a lye com- 

of hydrate of soda or hydrate of potash and 
water, which is heated to boiling point and mixed 
with lead oxide of any ——> in which lye the 
metals to be treated are allowed to remain until it 
is perfectly saturated with tin, that is, until all the 
caustic soda or potash in the liquid is converted into 
stannate of sodaor potash. A mixture of the hydrates 
of soda and potash might also be employed. 

7°78. Jomts ror Raitway Rats, F. C. Winby, 
Westminster.—l7th February, 1882.—(Not proceeded 
with.) 2d. 

This consists in forming both the fish-plates and 
the ends of the rails with a series of alternate grooves 
and projections, which will interlock. 

'781. Ixpicatine Door Fastentnes, A. Ashwell, West 
Dulwich.—17th February, 1882. 6d. 

This relates to means for indicating when a bath- 
room, water-closet, or other place, is occupied, and 
according to one arrangement the sliding bolt to 
fasten the door is formed with teethon one edge, gear- 
ing with a pinion, the spindle of which carries a disc 
with the word “‘e' ed” written thereon, and which, 
when the bolt is shot, is exhibited through an opening 

e door. 

'782. Wixpinc Yarns on THREADS or Corton, &c., 

J. Corrigan, Manchester.—lith 


1882. 

This relates to “‘winding frames,” and consists, 
First, in an arrangement for arresting the motion of 
the bobbin when one or more of the yarns become 
broken. The yarns on their way tothe cop or bobbin pass 
through eyes carried in a frame mounted on a bracket 
attached to the frame of the machine, and which also 
supports an oscillating plate with slots to receive projec- 
tions which keep the eyes in the working position. 
Under the eyes is an arm to which an oscillating 
motion is imparted, and which can pass under the 
oscillating plate, one end of which receives a catch 
formed on a handle sliding throngh a bracket also 
carried by the frame, and jointed to a weighted lever 
turning on a rod, the other end of the lever projecting 
beneath a sliding rod having a plate or brake at its 
upper end, which when raised lifts the bobbin out of 
contact with the drum by which it is rotated. The 
Second part relates to winding yarns from one 
set of bobbins or spools on to another where the 
spools are of different diameters, and it consists in 
arrangements to maintain an uniform tension on each 
of the yarns as they are wound on the bobbin. - 


783. Fountain Howpers, &., F. F. Benvenuti, 
Swansea.—17th February, 1882. 4d. 

This consists in the combination of a hollow ink 
holder, a rod with a piston at its upper end, and an 
ink feeder having a conical aperture in the centre, 
with a rvling pen or point having a conical valve, and 
also an ink protector or regulator. 

‘784. Mowrnc anp Reaprnc Macaines, W. KR. Lake, 
London.—lith February, 1882.—(A communication 
from C. W. Levalley, Minnesota, U.S.) 

This consists chiefly in the arrangement in connec- 
tion with a centrally pivotted cutter bar frame of a 
draught chain, whereby a lifting force is exerted upon 
the cutter bar and its attached parts at the same time 
that the machine is drawn ahead, and also to the con- 
struction and arrangement of the several parts of the 
machine, whereby they are strengthened and made 
adjustable to render the machine more easy of opera- 
tion without adding to its weight. 

786. VenTiLators Cows, J. M. Lamb, Finch- 
ley-road.—l8th February, 1882. 6d. 

This consists in having the wind vanes fixed on and 
between one or more cones, rising one above the otLer 


in the form of a Venetian blind, and revolving by the 
action of the wind over a fixed cone. 


‘788. Hoops ror Securine Picks, &c., To SHarts, 7. 
Brown, Shefield.—18th February, 1882. 8d. 

This relates to means to making split hoops and causin; 
the two meeting ends to interlock by forming a dove' 
en on one end to enter a corresponding recess 

n the other, and it consists, First, in stamping out 
hoops from strips of sheet steel so that there is little or 
no waste; and Secondly, in placing the blank thus 
obtained between a pair of dies, and acting on it soas 
to bend it round a mandril, after which the operation 
is —— by means of a second pair of dies and 
man 


‘790. Licuruovsss, &c., J. R. Wigham, 
Dublin.—18th February, 1882. 6d. 

The object is to enable the rays of light from the 
lamp to be directed either up ds so as to illuminate 
haze, mist, or clouds above the lighthouse, or down- 
wards towards the sea at its , and it consists in 
making the lamps or burners movable inside the 
lenticular or dioptric apparatus, so as to be capable of 
being raised or lowered out of the usual focal plane as 
may be required. 

794. aND VaRNisHInG LEATHER, W. A. 
Barlow, London.—18th February, 1882.—(A commu- 
nication from B. Fernbach, Nancy.) a 

The object is to obtain, by means of a mixture of 
colouring mate with oil, a fatty compound, which 
when applied to leathers during currying will colour 
them with the required shade. Upon the leather so 
prepared a varnish of like colour is applied in the 
same manner as blacking, and brushes used to obtain 
brilliancy. This varnish consists of a colouring sub- 
stance mixed with dextrine, gum, or other material 
possessing colouring properties, and vinegar is added 
to form a paste. About one-fifth the weight of sul- 
phuric acid is then slowly stirred in, and olive oil 
added so as to form a fatty compound. 


'795, Propucinc a Fixep Waite PIGMENT FOR 
Paintine, &c., H. Knight, Liverpool.—18th Febru- 
ary, 1882. 4d. 

The object is to produce a pure white pigment suit- 
able for painting in oil or in water, unaffected by 
sulphuretted hydrogen or other gases, and not dark- 
ened by the action of the sun’s rays, and it consists in 
mixing 0°75 parts sulphide of soda, 2°00 parts sulphate 
of zinc or chloride of zinc, or a mixture of the two, 
and 3°50 parts chloride of strontia. 


'798. Recoverine or Sopatusep 1s Makino Woop 
Srurr, &c., H. C. F. Stirmer, Paris.—18th February, 
1882. 

A furnace directly heats a boiler, into which is 
poured the ye wash containing the soda to be 
recovered, and two other boilers are in communica- 
tion therewith, but are not directly heated. Steam 
pipes connect the boilers so that the steam given off 
may pass from the first to the second boiler, and then 
to the third. Tubes are provided between the boilers 
for the passage successively of the lye wash from one 
to the other more and more concentrated. The lye 
wash returns through another tube in a very concen- 
trated state to the furnace, where it ignites and heats 
the first boiler. 


800. Canpesticks, J. H. Johnson, London.—18th 


February, 1882.—{A communication from J. Engel- 
son, Naples.)—(Not proceeded with.) 2d. 

The object is to enable candles to be readily inserted 
and withdrawn from the candlestick, and any size to 
be firmly held, and it consists in forming the holder 
with a box-like upper part with a flat bottom, to 
receive a casing containing jaws forming a funnel 
above and a tubular socket beneath, being pressed 
towards each other by springs. 

801. Makixc Woopen Packinc Cases, W. Crooks, 
York.—18th February, 1882.—(Not proceeded with.) 


2d. 

A cross bar slides to and fro in guides and carries a 
number of horizontal punches, which at each forward 
movement under hoppers containing nails, which 
are allowed to fall one by one, and the punches force 
them along guides into the side of the packing case. 
802. Rerricerator For UsE Brewenries, Dis- 

TILLERIES, &c., W. Morton and P. Robinson, 
Burton-on-Trent.—18th February, 1882. 6d. 

This relates to a tubular refrigerator presenting a 
large and effective cooling surface, easily cleaned and 
repaired, and although formed of thin metal, possess- 
ing great strength and durability, and it consists i 
the use of copper or other suitable metal drawn tubes 
flat at top and having a rib along the whole length of 
one edge at bottom, and which serves to guide or turn 
off the liquid being cooled, and also to impart strength 
to the tube. The tubes are, further, flat on one side so 
that two may be soldered side by side. A series of 
them are mounted with their flat tops horizontally one 
above another in a frame, leaving a small space 
between each to allow a current of air to pass through. 
The liquor to be cooled passes over the outsides of the 
tubes and water passes through them. 

808. ExtincursHine Fires, J. K. J. Foster, Balton.— 
18th February, 1882. 6d. 

This relates to a new method and apparatus for 
extinguishing fires, and consists in depriving air of its 
oxygen, and vitiating it with the carbonicacid gas and 
other products of combustion by passing it through a 
fire or otherwise rendering it unable to support com- 
bustion, such as saturating it with steam or impreg- 
nating it with gases or vapours which will have the 
desired effect, and forcing or drawing the air so treated 
into, through, or over the burning structure. A fan is 
used to force the air through the furnace of the boiler 
which supplies steam to drive the engine for actuating 
the fan, and then into the burning structure. 


804. PRESERVATIVE ANTI-FOULING COMPOSITIONS FOR 
Surps’ Bottoms, &c., W. C. A. Holtzapfel.—18th 
February, 1882. 2d. 

The composition consists of 8 parts bitter aloes, 3 
camphor, 5 gum copal, 3 pitch, 15 resin, 5 linseed oil, 
28 methylated finish or spirit, 28 colouring matter, and 
10 oxide of mercury. 

806. Steam Borters anp Heaters, J. Rapieff.—20th 
February, 1882.—(Not proceeded with.) 2d. 

To facilitate the circulation of liquids in boilers and 
heaters, inner partitions of suitable shape and made of 
any suitable material are employed. In tubular 
boilers the tubes are suitably arranged to effect the 
same purpose. 

810. VenTILaTING VALVE FOR PREVENTING THE 
Burstinc oF WATER Pires puRiNG Frost, A. St. 
C. Buxton and F. 0. Ross, Hammersmith.—20th 
February, 1882. 6d. 

This consists of a ventilating valve applied to the 
end of the supply pipe for the house service within 
the cistern. When the valve closes the pipe the latter 
may be emptied, air entering it by a pipe extending 
from the valve casing above the level of the water in 
the cistern. Modifications are described. 

812. Sorip Lye Composition FoR WASHING AND 
Bieacuinc Linen, W. H. Beck, London.—20th 
February, 1882.(A communication from C. M. 
Lévy and G. Alexandre, Paris.) 4d. 

This relates to improvements on patent No. 1899, 
A.D, 1878, and it consists in the bination 0’ 


Thirdly, the use for dyeing and printing of colouring 
ees roduced from chinoline and pyridine, as 

escri 

811. Lupricators, J. Lumb, Elland, Yorkshire.—20th 
February, 1882. 6d. 

This relates to ensure supply and discharge of 
lubricant to cylinders of steam engines and bearings 
of axles or shafts. The ratchet wheel A is operated 
in the ordinary manner, and on its shaft is a worm 
B gearing with wheel ¢, which is also formed with 
bevel teeth to gear with wheel G. On the face of 


wheel C is a pin D, taking into a slot formed in 
plunger E, working in the inverted taper plug F, 
caused to revolve by means of wheel G, so as to admit 
lubricant from reservoir W to the interior of the 
tapered plug through the hole X. The plunger in 
descending forces the lubricant through outlet Y to 
the passage K. 
822. Castine Incots or Steet, J. D. Ellis, near 
Rotherham, Yorkshire.—20th February, 1882. 6d. 
This consists in applying to the mould a feeder 
composed of fire-clay or other suitable non-conducting 
material, whereby the molten metal after passing the 
feeder will remain longer in a molten condition than 
usual, and so fill up the hollow fermed in the centre 
by the contraction of the me 


823. Case on TuBE ror Paryt, Or, Con- 
DENSED MILK, &c., W. R. Lake, London.—20th Feb- 
ruary, 1882.—(A communication from F. R. Grout, 
Chicago.) 6d. 

The object is to enable tubes for t, &c., to be 
refilled when emptied, and it consists in making them 
cylindrical in shape avith an internal screw thread to 
receive a cork or stopper at the bottom, and which is 
formed with a slot to receive a driver, by means of 
which it can be turned so as to be moved upwards 
and force the paint out at the top end of the tube. 


825. Fountain Pennoipers, M. Benson, London.— 
2lst February, 1882.—(4A communication from W. W. 
Stewart, Brooklyn, U.S.)—(Complete.) 6d. 

This consists in the use of a permeable strand or 
cord, which, by its capillary attraction, conducts ink 
from the reservoir to the pen as it is required. 

833. Perpetua. CaLenpars, P. M. Justice, London.— 
2ist February, 1882.—(A communication from T. H. 
Hovendon, Ontario.) 8d. 

This relates to calendars in which the letters and 
figures ——— the month and day of week or 
month are carried on a moving surface, and exposed 
to view at apertures, the objects being, First, to 
provide an apparatus to indicate the day of the week, 
the month, and the day of the month, and capable of 
being manipulated at will by a single knob to bring 
into proper position separately or together either the 
name or number of the day, or the name of the month; 
Secondly, to present letters and figures of large size 
with a proper extent of margin ; Thirdly, to give the 
parts positive step-by-step movement, under control 
of the operator, with yielding stops between the 
steps; Fourthly, to provide simple mechanism not 
liable to get out of order; Fifthly, to arrange a fixed 
yearly calendar or series of yearly calendars in con- 
nection with the words and figures indicating days 
and months ; and Sixthly, to produce en effective and 
practical calendar within reasonable limits as to cost. 


845. Sapp.es ror Bicycues, BE. Edwards, Birmingham. 
—2lst February, 1882. 6d. 

The object is to give the saddle greater elasticity, 
and it consists in making the foundation plate extend 
along the middle of the saddle only leaving the parts 
of the the — without metallic 
support, suc’ rts ing su 3 
attached to the of the 
889. Warer-ciosets, J. C. Mewburn, London.—23rd 

February, 1882.—(A communication from J. B. Boyle, 
Brooklyn, and H. Huber, New York.) 6d. 

This relates to improvements in water-closets in 
which the descent of the flushing water is made to 
syphon the bowl, and it consists in means whereby 
the vacuum in the flushing chamber is broken after 
the bowl has been syphoned, and before all the water 
has escaped from the flushing chamber, whereby the 
flushing water is caused to fll the bowl 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


263,124. Sreconpary Batrery, Nicolas De Kabath, 
. Paris, France.—Filed January 6th, 1882. 
Claim.—(1) A compound electrode for secondary 

batteries, formed of very thin sheets of lead having a 

coating of sulphate of lead placed upon a thicker one, 

and wrap in artificial parchment, said sheets being 
either smooth or plaited, as and for the purposes set 
forth. (2) A compound electrode for secon 

batteries, formed of a series of alternately s' ht and 
ary strips A and B having a coating of sulphate of 
ead held in a bunch by means of a thicker strip Cand 


india-rubber or other rings D, and wrapped in artificial 
h t, as and for the pu: s set forth. (3) In 


carbonate of soda, silicate of soda, or silicate of potass, 

colophony or resin, liquid fucus with a soda base, and 

oleic acid or oleine. 

814. CoLovrinc Matter ror DYEING AND PRINTING, 
Cc. D. Abel, London.—20th February, 1882.—(A 
communication from Dr. E. Jacobsen, Berlin.) 4d. 

This consists, First, in the manufacture of red or 
violet colouring matters by the action of benzo-tri- 
chloride, its higher chlorinated compounds, or certain 
corresponding bromides or chloro-bromides on chino- 
line or its homologues or mixtures of the same, with 
or without the addition of metallic salts or oxides 
causing condensation ; Secondly, the manufacture of 
colouring matters from pyridine and its homologues 
by the action of the re-agents above named; and 


yma battery, the combination, with a leaden 
box internally lined with thin sheets of prepared lead, 
of the electrodes formed substantially as herein shown 
and described, and arranged in the said box, wrapped 
together, either in a transverse or el direction, 
with artificial parchment, as set fort 

263,410. Insector, Lovren B. Hogue, Sandy Lake, Pa. 

Filed February 1st, 1882. 

Claim.—(1) In an injector, the combination of a 
cylindrical shell provided with steam and water 
passages, a lifting tube and forcing tubes, and aconical 
spindle in the axis of said shell at one end and a 
and for the purposes descri an injector, 
the combination of a shell pro with steam and 


water passages and a steam-chamber at one end 
with a partition A! provided with forcing tubes, a 
water-chamber G on one side of said partition, and an 
air-chamber H provided with openings substantially 
as and for the purposes set forth. (3) In an injector, 
the combination of a shell provided with steam and 


= « 


water passages, two forcing tubes controlled by inde- 
pendent spindles, a lifting tube spindle entering the 
nozzles A and A! between the forcing tubes, and a 
three-way cock, substantially as and for the purposes 
described. (4) In an injector, the combination of a 
lifting tube and forcing tubes controlled by indepen- 
dent spindles with a cock provided with transverse 
= El and E? and longitudinal angular guide 
substantially as and for the pu described. 
(5) In an injector, the combination of a lifting tube 
and forcing tubes controlled by independent spindles 
with a cock provided with three openings 3 the 
same transverse plane, substantially as and for the 
purpose set forth. 
263,138. Execrric Arc Licut, Thomas A. Edison, 
Menlo Park, N.J.—Filed November 28th, 1881. 
Claim.—In regulating mechanism for arc lamps, the 
combination of a permanent magnet and an \- 


magnet opposed in their action, the latter being 
— me shunt around the arc, ‘substantially as set 
orth, 
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THE IRON AND STEEL INSTITUTE AT VIENNA. 

Tue meeting hall in the Eschenbacher Strasse of the 
Austrian Union of Engineers and Architects is a hand- 
some apartment, with ample, not to say luxurious accom- 
modation for about 250 persons. The rooms of the 
Scientific Club in the same building were placed at the 
disposal of the members of the Iron and Steel Institute as 
reception and writing rooms, post and local secretaries’ 
offices, so that the visitors were spared as much trouble as 
possible in connection with travelling arrangements, 
receipt of correspondence, and such like. 

We have already partially reported the proceedings of 
the opening meeting on the 19th. After the compli- 
mentary proceedings and a short address from Mr, Bell, 
the reading of papers was proceeded with. An abstract of 
the first of these, by the Nestor of the Austrian iron 
trade, Hofrath Peter Ritter von Tunner, upon the present 
position of the iron industry in Styria and Carinthia, 
appeared in our last impression. The author dealt mainly 
with economic rather than technicai questions, pointing 
out the difficulties arising from the isolation of the ore 
— from mineral fuel, or more particularly from 
coking coal, and therefore the necessity of using charcoal, 
which is and always must be expensive. Other difficulties 
were to be found in the comparatively high rate of wages 
consequent upon the necessity of importing a large propor- 
tion of the provisions and supplies required for the support 
of the hands employed in the mines and smelting works ; 
the mineral districts being at such heights that the 
climate was too uncertain to produce grain in any quantity; 
and the religious spirit of the people—the ordinary Church 
holidays being kept for thirty-six instead of twelve hours 
as in other countries. Finally, the extreme subdivision of 
the property in different ironworks led to the intensifica- 
tion of personal interests in a manner that had made it 
ditficult for a long time to promote economy of manufac- 
ture by consolidation of the smaller works; but latterly 
this had been done on the great scale by the formation of 
the Austrian Alpine Mining Company, in which all the 
chief ironworks of Styria and Austria have been amalga- 
mated into one undertaking. A new feature of the trade, 
namely, the development of an export trade of ore from 
the mountains to the flat lands of Moravia and Bohemia 
by rail, with return freights of coke, was spoken of some- 
what hopefully, but the best and most consolatory circum- 
stances were that good iron ore is as valuable as ever in 
the world’s trade, and that the demand for high-class 
charcoal iron, judging from American experience, is one 
not likely to cease. This paper, being merely a description 
of local trade conditions, did not lead to any discussion ; 
but the author stated, in explanation, that a special 
description of the works to be visited would be prepared 
for the members who intended going on the Styrian 
excursion, and further dwelt on the economy of fuel 
obtained by raising the blast furnaces and increasing their 
dimensions, the consumption of charcoal being thus re- 
duced from 17 cwt. in a 28ft. furnace to 13 cwt. in a 50ft. 
furnace, with a proportionate increase in blast temperature 
up to 200 or 300 deg. Centigrade. After a few graceful 
words from Mr. Bell in recognition of the veteran author’s 
services to scientific metallurgy, and more particularly to 
the studies on the working of blast furnaces, the second 
paper, by A. Ritter von Kerperly, of Buda Pesth, was 
read, 

Ow THE Iron Inpustry or Huncary. 


This was descriptive of the distribution of the works, 
but it is to be regretted that so much attention was 
paid to questions of fuel that the ores received but scant 
treatment, the members being referred to the author's 
work on this subject published in 1876. There seems, 
however, to be in Hungary, as in Styria, a preponderance 
of spathic ores, though probably these are not of the same 
irreproachable purity as that of Eisenez. Brown and red 
ores are also numerous, and large irregular masses of 
magnetite form the principal supplies for the furnaces in 
the Banat. The total production of Hungary is, however, 
not large, being 167,600 tons of pig iron and castings, and 
112,271 tons of steel and various kinds of malleable iron, 
the bulk of the steel, 21,000 out of 22,717 tons, being pro- 
duced by the State Railway Company at their works at 
Reselitza and Anina in the Banat. The author of this 
paper not being present it was not discussed, and the third 
was then taken, that by Herr Kurzweinhart 


On THE UsE or LIGNITEIN THE MANUFACTURE OF STEEL 
Raits BY THE BeEssEMER Process at TEPLITZ, IN 
Bouemia, 

This was one of the most practically interesting commu- 
nications made to the meeting, although the circumstances 
are somewhat special, the combination of very cheap fuel 
and equally cheap water carriage allowing English pig iron 
to be carried into the heart of the Continent for conver- 
sion into steel, 

In the discussion that followed, Mr. Gilchrist stated that 
he recently visited the author’s works and found that they 
were now turning out more steel using the basic process 
than they did with the original process two years pre- 
viously from the same plant, the production from two con- 
verters being about 3000 tons per month. Using inclined 
tuyeres and the arrangement of bricks known as the 
Holley joint, the bottoms in the basic process lasted about 
forty blows, while in the previous practice as many as 110 
blows had been got. As regards composition of the pig 
iron, it was stated that the German manufacturers like it to 
approximate as closely as possible to that of Ilseder in the 

uz, which contained 3 per cent. of phosphorus and 2 to 

24 per cent. of manganese. That used at Teplitz contained 

} per cent. of the latter metal, and about 4 per cent. of 

silicon, Sulphur should not exceed 0°45 per cent., but a 

maximum of (2 per cent. was better. Another point of 

interest in these works was the very large amount of cold 
scrap that was introduced into the converter during the 
blowing of the charge, from 12 to 16 cwt. being added 
without any previous preparation to a charge of 6} tons. 
Mr, Windsor Richards considered the statement as to 


the large number of blows obtained from each converter 
bottom as somewhat misleading, there being a progressive 
replacement of the tuyeres singly or in pairs during the 
whole time that the bottom was in use; whereas in Cleve- 
land, where eleven blows were got, there were no such 
renewals. 

Herr Paul Kuppelwieser, of the Wittkowitz Works in 
Moravia, which it was intended should be visited by 
members returning vid Silesia, explained that an accident 
had occurred which would unfortunately prevent them 
from seeing the process at work. Whereupon Mr. Jere- 
miah Head gave an account of his visit to Wittkowitz, and 
especially mentioned the arrangements for rolling steel 

lates, which was done by the use of ordinary re-heating 
urnaces, steel blooms and malleable piles being rolled 
indiscriminately in the same mill. The ingots in piles 
were bloomed down in a universal or Belgian mill, and 
after re-heating at a waste beat in the plate mill. A 
peculiar feature of the latter was the adoption of a special 
steam engine for manipulating the set of the rolls which 
was under the control of a separate workman and not of 
the forge roller, the latter having only to reverse his 
mill and attend to the passage of the metal, the screwing 
down necessary to give the proper reduction in thickness 
being done by the man in charge of the engine overhead. 
A larger number of passes were required in reducing a 
steel bloom than from iron to the same thickness, 

The author of the paper, in closing the discussion, stated 
that the amount of sulphur in the pig iron should not 
exceed 0°1 per cent., and that the number of forty blews 
taken from a single bottom was exceptional ; the average 
might be from twenty-five to thirty ; and in reply to Mr. 
Richards, he said that there was no re rule as to the 
reversal of the tuyeres, but that it might average one per 
blow, there being seven tuyeres in the bottom. 

With the reading and discussion of Herr Kurzweinhart’s 
paper the business of the first day of the meeting was con- 
cluded, but before the adjournment of the meeting an inte- 
resting and gratifying testimony to the value of the 
Thomas and Gilchrist process, and the more so as being 
unexpected, was made & the presentation of a casket in 
iron, partially damascened and enriched with gold and 
silver, by the director of the Prague Iron Society, to Mr. 
Thomas, in the name of the Iron Trade of Bohemia, who, 
by the use of the process, have been enabled to introduce the 
steel manufacture into districts where no facilities exist for 
obtaining supplies of ores free from phosphorus. The side 
panels, in perforated and repoussé work, are steel plates, 
2 millimetres in thickness, which were produced from the 
pig iron of Kladno, containing 1°86 per cent. of phos- 
phorus, the central group of figures on the top, as well as 
four gnomes carrying shields of arms at the angles of the 
base, being cast in the latter metal. Unfortunately, Mr. 
Thomas was unable, on account of illness, to be present to 
receive the casket himself, but in his absence Mr. Gilchrist 
returned thanks for him. With this incident the first day’s 
proceedings terminated with an adjournment to luncheon 
in the Volksgarten, after which a large number of the 
members went by omnibuses to the Imperial Arsenal on 
the south-eastern side of the town, where they were 
received by the Commandant, Field-Marshall Lieutenant 
von Tiller, attended by a numerous staff of artillery 
officers, under whose guidance they were conducted 
first through the magnificent historical collection of 
—- and armour arranged with other trophies 
in the more ornamental part of the establishment, and 
then through the various workshops both in the artillery 
and laboratory or small-arms ammunition departments. 
The chief objects of interest in the former were the 


y | numerous bronze field and siege guns in different stages of 


preparation, but owing to the delay that took place in 
the arrival of the y and the necessity of returning at 
an early hour to the city, the inspection was only a hurried 
one. The foundry in which the Uchatius gun bronze is 
prepared remained closed, as is the invariable practice, 
and the press whereby the metal is squeezed up to its hard 
condition was seen, but no sufficient time remained for its 
explanation. In the same shop with the press was a 
section of a built-up bronze gun of 40 centimetres calibre, 
intended to fire a projectile of 1650 lb. with a charge 
of 230 lb. of powder, the weight being 72 tons; but 
this has not yet been carried out, the largest guns made 
being of 30 centimetres calibre. This arsenal is entirely 
intended for the supply of land service artillery, whether 
for field, siege, or the defence of fortresses, and a large 
number of mountain guns seem to be required in the 
rough country on the north-eastern borders and the newly- 
occupied provinces. The necessity of service over bad 
roads is abundantly evidenced by the heavy character of 
the wood and ironwork of the travelling carriages and 
their wheels, and a large number of cast iron guns are 
still made, though no doubt, being of Styrian charcoal 
iron, their quality is higher than those of similar metal in 
other countries. The annual dinner of the Institute was 
held in the Cur salon of the municipal] park in the evening, 
and closed a long day’s programme. 

On Wednesday morning the first paper taken was tha 
by Geheimrath Dr. Herman Weddig, of Berlin, 


On THE ExpermMenTAL Testine Institutions Esta- 
BLISHED BY THE PRUSSIAN GOVERNMENT IN BERLIN. 

The author stated that the testing institutions are three 
in number, and are distinguished as (1) the Royal Testing 
Station for Building Materials ; (2) the Royal Mechanico- 
Technical Experimental Institute ; (3) the Royal Chemico- 
Technical Experimental Institute. The first and second 
of these is under the direction of Dr. Béhme, and the 
latter under that of Professor Dr. Finkener. The 
building materials investigated are chiefly stone, cement, 
mortar, and wood, and in the period of eleven 
years, from 1871 to 1882, 1828 separate investigations, 
involving 46,584 separate experiments, have been carried 
out. The Mechanical Technical Institute is only three 
years old, and during this time 1038 determinations of 
different elements of the strength of materials have been 
made, some of the most interesting series being that of the 
collective examination of round and flat ropes, on the 


welding qualities of different kinds of iron and steel, and 
on the properties of rivetted joints in the materials used 
for bolts and rivets, ‘The Chemical Institute appears to be 
an adjunct of that of the Mining Academy, and does 
the ordinary work of an analytical laboratory, partial or 
complete analyses of substances sent in for examination 
being made according to a scale of prices which vary from 
5s. to 50s., the fees in the mechanical departments not 
being stated in the paper. 

This communication, as might be expected, led to 
the expression of considerable diversity of opinion as 
to the propriety or otherwise of the State under- 
taking the testing of iron and steel, such a proceed- 
ing being generally deprecated by the greater number of 
the speakers, who included Messrs. Roberts, Kennedy, 
Snelus, Adamson, Bauerman, Head, and the President. 
Professor Kennedy considered that the elaborately pre- 
pared test pieces shown by the author were unnecessary, 
and that vt merely the elastic limit and the ultimate 
tensile strength were required, that pieces cut from the 
bars without special preparation were sufficient. Mr. 
Head objected to the prescription of tests by engineers, 
and considered that the maker should be allowed to supply 
material to satisfy the requirements of the structure in his 
own way. He instanced samples sent in that were so badly 
prepared that the testing had been refused, and that 
specifications were often unsatisfactory for the vagueness 
of the wording. He made the most practical suggestion, 
namely, that of the formation of a committee, under the 
auspices of the Institute, to investigate the possibility of 
establishing a system of standard dimensions of test pieces, 
&c., by international consultation. He was of opinion that 
these should bear some relation to the shape of the objects 
they represented. Thus a different kind of sample would 
be required to show the quality of a large plate to that of 
a narrow one ; but in any case he thought that they should 
be allowed to use what they liked, instancing the value 
of cheap plates in the production of cheap ships. 

Dr. Weddig, in reply,did not deny that theresults obtained 
by private investigators were valuable, but considered that 
the tests made bya public institute must beof yetmore value. 
In answer to a question by one of the speakers, he stated 
that the improved chemical analytical methods were all 
published. The President thought the subject was one 
worthy of the fullest investigation, and especially advo- 
cated uniformity of measurement. On the North-Eastern 
Railway, with which he was connected, it was their | poor 
to analyse every steel rail that broke in service, and access 
to the results might be had by those interested. A paper 
followed, “On the Manufacture of Compact Steel Castings,” 
by Mr. A. Pourcel, of Terre Noire. An abstract of this 
appeared in our last impression. It will be remem- 
bered that the author described the results obtained 
in the production of special steel castings for large 
cylinders, to stand a pressure of forty-five atmospheres, 
and dwelt on the manufacture of hoops for guns, the 
essential point being the use of alloys containing manganese 
and silicon with a minimum of carbon in the final drying 
of the bath before casting. In the end the author 
combated the views of Dr. Miiller as to the function of 
hydrogen in producing blow holes in steel ingots. The 
discussion of this —— was taken on the third day of the 
meeting, the hour of adjournment being specially early on 
the second, on account of the excursion by steamer through 
the newly-cut channel of the Danube to the Kahlenberg, 
with its rack railway, which took up the greater part of the 
day. Mr. Richards stated that he had made experiments by 
boring ingots in the way described by Dr. Miiller, and was 
of opinion that the hydrogen obtained was due to the 
decomposition of water owing to the friction of the tool. 
Mr. Snelus hoped that M. Pourcel’s method would be 
applicable not only to special castings, but that it might be 
used in the ordinary practice of Sean rail making. 
Mr. Bauerman considered that the existence of hydrogen 
had been proved in different ways by other experimenters 
than Dr. Miiller, instancing Mr. Robert Parry and the paper 
subsequently read by Mr. Gjers. Mr. Webb stated that 
he was now casting locomotive wheels in steel of exactly 
the same shape as those in wrought iron, by placing the 
mould on a turntable feeding from the centre, and setting 
it in rotation at from forty to fifty revolutions per minute. 

M. Pourcel, in reply, stated that the proper amount of 
silica to be added to the steel in casting was a matter of 
experience, and he dwelt especially on the importance of 
keeping the carbon in the alloy at a minimum, in which 
case a slight increase of silicon did no harm, it not having 
the same hardening power as carbon. 

A paper by the President of the meeting was then read, 


On CoMpARATIVE Buast FurNAcE PRACTICE. 


The paper is a very elaborate arithmetical argument, 
giving the reasons for the small amount of charcoal 
required to make the same weight of pig iron as com- 
pared with that of coke. The leading fact adduced 
by the author appears to be that the actual work 
done by coke is greater, owing to the extra amount of 
flux and — matters that have to be turned into 

, for which purpose a greater proportional expenditure 
is required than in a c 
such pure ores as those of Vordernberg. The paper 
is too long for reproduction here, and will not bear abstrac- 
ing. We may, however, reproduce the following passage 
with advantage, bearing as it does on the enormous output 
claimed for some furnaces :—The usual produce of a coke 
furnace smelting Cleveland stone is about 30 tons of grey 
iron per 1000 cubic feet of capacity per week. The Luxem- 
bourg furnaces, using ore of the same geological position as 
those of Cleveland, run as much as 50 tons of white iron per 
1000 cubic feet of capacity, and this up to 55 tons is 
about the rate of working on English or Spanish hematite. 
It would be observed, however, in the two Vordernberg 
charcoal furnaces that we have a make of 73 and 93% tons 
of white iron per week per 1000 cubic feet of capacity, 
and the author had met in America charcoal furnaces 
running 100 tons of grey metal per 1000 cubic feet. It is 
clear that the facility with which an ore is acted on by the 
reducing gas in the furnace must necessarily affect the 
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rapidity with which the furnace can be driven. By actual 
experiment he ascertained that at a temperature of 770 deg. 
Fah. when exposed to carbonic oxide, while calcined 
Cleveland stone lost about 20 per cent. of its combined 
oxygen, Lancashire ore parted with 2} times this quantity. 
Under such circumstances it is not surprising that charcoal 
furnaces using rich hematites should make much more 
iron than coke furnaces using clay ironstone. Asa rule, 
however, up to a certain date the make per 1000 cubic feet 
was notably larger in charcoal furnaces than in those usin: 
coke, even when smelting the same class of ore. He had 
recently learnt that the furnaces at the Edgar-Thomson 
Works near Pittsburg, 80ft. high, with a capacity of 
15,000 to 16,000 cubic feet, are producing 100 tons per 
1000 cubic feet per week of rich Bessemer iron. There is 
no question whatever that driving furnaces at any such 
rate leads to their rapid destruction, so that three years is 
a pretty long life for one which is turning out so large a 
— whereas a furnace making a third of this pro- 

uce, even from the poorer Cleveland iron, lasts three or 
four times as long. Now, when it is remembered that 
blowing engines, hot-air apparatus, indeed almost every 
expense attending the cost of manufacturing ‘iron except 
the mere furnace itself, bears a direct proportion to the 
quantity of iron produced, it seems doubtful whether there 
is any saving in these extraordinary rates of production, 
which necessarily entail blowing out, and standing three 
months every third instead of every twelfth year. 

This paper should have stimulated an interesting discus- 
sion, but unfortunately, Geheimrath von Tunner was unable 
to go into the subject without further study, and expessed 
his intention of writing his views upon it. At this point the 
continuity was interrupted by the President of the Danube 
Regulation Commission, who gave a general description of 
the works undertaken for the improvement of the channel 
at Vienna, with some details as to the dimensions and 
results of the work, and stated that it was ultimately in- 
tended to improve the navigation of the river up to the 
Fraulein at Passau. Subsequently very little more was 
said on Mr. Bell’s paper, Mr. Whitworth instancing the 
high yield of 60 tons per day from a charcoal furnace, 55ft. 
high by 12ft in diameter. 

A paper by Mr. Snelus on the composition and testing of 
steel rails, which is the same as that Jeft over from the 
last meeting, with some additions, was then read, and the 
discussion adjourned to the next London meeting, when 
we shall give an abstract of it ; after which was taken Mr. 
Gjers’ paper 
Ox THE SuccessruL or Ingots witH 

THEIR OWN IniTIAL HEAT BY MEANS OF THE SOAKING 

Pir Process. 

The author pointed out that in the fluid steel poured into 
the mould there is a larger store of heat than is r2yuned 
for the purpose of rolling or hammering. Not ouly is 
there the mere apparent high temperature of fluid steel, 
but there is the store of latent heat in this fluid metal 
which is given out when solidification takes place. It had, 
no doubt, suggested itself to many that this heat of the 
ingot ought to be utilised, and, as a matter of fact, there 
have been, at various times and in different places, attempts 
made to do so ; but hitherto all such attempts have proved 
failures, and a kind of settled conviction has been esta- 
blished in the steel trade that the theory could not pos- 
sibly be carried out in practice. The difficulty arose from 
the fact that a steel ingot when newly stripped is far too 
hot in the interior for the purpose of rolling, and if it be 
kept long enough for the interior to become in a fit state, 
then the exterior gets far too cold to enable it to be rolled 
successfully. The author introduced his new mode of 
treating ingots at the Darlington Steel and Iron Company’s 
Works in Darlington early in June this year, and they are 
now blooming the whole of their make, about 125 tons a 
shift, or about 300 ingots every twelve hours, by such means. 

A number of - ht pits—the number, say, of the 
ingots in a cast—is built in a mass of brickwork sunk in 
the ground below the level of the floor, such pits in cross 
section being made slightly larger than that of the ingot, 
just enough to allow for any fins at the bottom, and some- 
what deeper than the longest ingot likely to be used. In 
practice the cross section of the pit is made about 3in. 
larger than the large end of the ingot, and the top of the 
ingot may be anything from 6in. to 18in. below the top of 
the pit. These pits are commanded by an ingot crane, by 
preference so placed in relation to the blooming mill that 
the crane also commands the live rollers of the mill. Each 
pit is covered with a separate lid at the floor level, and 
after having been well dried and brought to a red heat by 
the insertion of hot ingots, they are ready for operation. 
As soon as the ingots are stripped they are transferred one 
by one, and placed separately by means of the crane into 
these previously heated pits—which the author calls 
“soaking pits”—and forthwith covered over with the lid, 
which practically excludes the air. In these pits, thus 
covered, the ingots are allowed to stand and soak ; that 
is, the excessive molten heat of the interior, and any 
additional heat rendered sensible during complete solidi- 
fication, but which was latent at the time of placing 
the ingots in the pit, becomes uniformly distributed, 
or nearly so, throughout the metallic mass, No, or com- 
paratively little, heat being able to escape, as the ingot is 
surrounded by brick walls as hot as itself, it follows that 
the surface heat of the ingot is greatly increased ; and 
after the space of from twenty to thirty minutes, accord- 
ing to circumstances, the ingot is lifted out of the pit 
apparently much hotter than it went in, and is now swung 
round to the rolls, by means of the crane, in a perfect 
state of heat for rolling, with this additional akan te 
the mill over an ingot heated in an ordinary furnace from 
a comparatively cold, that it is always certain to be at 


least as hot in the centre as it is on the surface. During | than 


the soaking operation a quantity of gas exudes from the 
ingot and fills the pit, thus entirely excluding atmospheric 
air from entering ; this is seen escaping round the lid, and 
when the lid isremoved combustion takes place. This gas 
is entirely composed of hydrogen, nitrogen, and carbonic 
oxide, so that the ingots soak in a perfectly non-oxidising 


medium. Hence loss of steel by oxidation does not take 
place, and consequently the great loss of yield which 
always occurs in the ordinary heating furnace is entirely 
obviated. Experiments made by Mr. Stead showed that 
after making corrections for the heat remaining in the 
steel ingot, in the ingot mould, and in the bricks, it was 
found that for every 100 units in the heated steel there are 
154 in fluid steel. 

It is necessary to state that the steel ingot was heated to 
as high a temperature as it was capable of bearing with- 
out being burnt. 

This, by far the most important of the papers read at 
the meeting, was received with the greatest interest. 
Some amusement was caused by the President an- 
nouncing that he had received a telegram from Mr. 
Wilson stating that he had patented a similar process 
some years previously, but that he did not attach the 
slightest value to it. Mr. Snelus spoke of the extreme 
value that the process had been at the finest Cumberland 
works, where it was first adopted to meet a strike of the 
heating furnace men. In thirteen days the pits were 
ready for work, and now, with ten pits and one ingot 
crane, 1500 tons per week were being passed through 
them, and the latest return was 170 tons in one shift of 
twelve hours. The number of heating furnaces fired was 
now reduced from six to two. The pits were placed close 
to the cogging mill, and the ingots remained in them from 
twenty to thirty minutes. With a plant expressly laid 
out for the process with a sufficient number of cranes, it 
might be worked more advantageously. It was essential 
that the pits should be lined with very heavy fire-bricks 
to stand the wear caused by the falling ingots. The 
author’s results were confirmed by Messrs. Richards, 
Whitwell, and Head. The latter considered that where 
there was a t distance between the ingot mould and 
the rolling mill the pits might be placed upon a bogy, and 
then heat might be equalised during the time ow 
for the passage from the casting pit to the rolling mill A 
curious method adopted by the men for cooling off the 
pits when the walls became too hot was alluded to by the 
same speaker and explained by the author, the gasification 
of the coal absorbing some of the heat. 

A paper by Mr. Maddick, on a new fire-brick stove, 
having, at the author's request, been adjourned to the 
next London meeting, the necessary vote of thanks to the 
various authorities, imperial and municipal, as well as to 
the local committees in Vienna, Pest, and Leoben, for the 
excursion arrangements, and to the Union of Engineers 
and Architects for placing their house at the disposal of 
the Institute, were by acclamation, and the very 
pleasant meeting came to an end. Although not dis- 
tinguished as some of its predecessors have been by the 
announcement of great discoveries or the discussion of 
important principles, there can be no two opinions as to 
its having been a very successful meeting, a fair amount of 
work having been done, while the hospitable tendencies of 
the most pleasure-loving capital in Europe have been fully 
and freely exercised. 


ELECTRICAL ACCUMULATORS OR SECONDARY 
BATTERIES. 
By Proressor Oxtver Lopes. 
No. VIL. 

In the last article I described a few typically instructive 
experiments that could be made with two clean lead plates 
immersed in dilute sulphuric acid, and connected at plea- 
sure with a battery or a galvanometer or both. Before going 
on to the subject of coated plates, it may be well to draw 
attention to the consequences which a series of observations 
on plain plates will bring home to the experimenter. 

If the surface of the plates are in the ordinary dull con- 
dition, he will find, on applying two Grove cells to them 
through a galvanometer, that the charging current at first 
is considerably stronger than it is after a few seconds. He 
will notice that oxygen rises from the + plate before any 
hydrogen rises from the — plate, and that as soon as both 
gases are freely given off the charging current is exceedingly 
small. In other words, the opposition electromotive force of 
the cell in this condition is very little below that due to two 
Groves ; it is, I believe, about 3 volts. If the plates are 
brightened up just before insertion in the acid, the charging 
current will t weak from the beginning, and hydrogen 
will at once be given off. The stronger charging current 
observed for a few seconds in the first case was therefore 
due to the absorption of the first-formed hydrogen by a coat 
of oxide on the — plate ; and if for this plate we use a 
purposely oxidised piece of lead, the absorption of hydrogen, 
and the consequent small opposition force and strong 
charging current, will continue for some time. The same 
thing would, no doubt, be observed in connection with the 
+ plate if it ordinarily coated itself with an absorbent of 
oxygen ; but as this is not the case, no particular effect is 
noticed when its surface is varied, unless, indeed, it be pur- 
posely coated with some oxidisable substance. To some 
extent minium and litharge act both as oxidisable and as 
reducible substances; and we have, therefore, the very 
important fact that it is much easier to send a current 
through two lead plates coated with litharge or minium 
than through two plates without any coating at all. The 
electromotive force of two Groves, which is almost over- 
powered by two clean plates, is amply sufficient to send a 
strong charging current through a cell with coated plates ; 
at least, until the coatings are fully acted on, the gases 
no longer absorbed, and the cell full. As this state of 
things is approached the electromotive force of the cell 

ly rises in a very decided manner. 

With regard to the effect of amalgamating either or 
both of the lead plates with mercury, my experience leads 
me to conclude that amalgamation of the + plate is worse 
useless, A coat of oxide of mercury is formed, 
which acts very fairly well as long as it adheres, or at any 
rate does not much obstruct the action of the peroxide of 
lead; but there is a certain point in the discharge when 
this coat falls off in a sheet, carrying with it apparently 
whatever peroxide of lead is present too, for the discharge 
current suddenly falls to zero whenever this happens, 


course the fall may be prevented mechanically, but the 
film still becomes electrically non-adherent, and therefore 
useless, Amalgamation of the — plate does, however, 
appear to help the occlusion of hydrogen, and is therefore 
so far advantageous, 

The experiment of Professor Herschel, detailed in the 
last article, is capable of further elucidation. It consisted 
in observing the current produced by a piece of quite clean 
lead as the — plate, and a piece newly coated with peroxide 
as the +plate: the current is very weak, and hardly able 
to ring a bell. But it will be found on careful repetition 
that this feebleness of current is only arrived at after a 
second or two; the current at the first instant is quite 
strong. The real cause of the feeble current is a non- 
conducting film of sulphate or protoxide of lead, which 
forms on the clean lead plate the instant it is used to pro- 
duce a current, and effectually screens it from the liquid. 
It causes, in fact, a sudden increase in the internal resist- 
ance of the cell. This can be proved in a variety of ways; 
such as observing that the lead plate so run down is 
incapable of giving a strong current when opposed to 
hydrogenised lead, zinc, or anything. Wiping removes 
the film, and restores the full power to the cell. Allow- 
ing the plate to remain in the acid for some time also 
removes the film to some extent, but slowly. As long as 
any hydrogen is present in the lead it appears to sustain 
oxidation alone, and the lead is unclouded; but as soon 
as the lead itself is attacked, the scum forms and the dis- 
charge current almost stops. By using amalgamated lead 
the scum is made plainly visible, and it can be seen to be 
wiped off when acloth is used. The changes in the strength 
of the cell, according to the presence or absence of this scum, 
are very interesting and striking. The scum never forms 
when the plate is merely left in the acid, it is only when it 
is put into electrical contact with the + plate. In the case of 
lead exposing a large spongy surface, no doubt this film 
would take longer to form, especially as a larger amount of 
hydrogen would be then occluded. A short connection to 
the charging battery speedily removes the scum, not 
apparently by reducing it, but by making it peel off. 
Violent short-circuiting of the cell forms the scum much 
more quickly than when only a moderate discharge current 
is permitted. The picking-up of the cell during standing 
is closely connected with the formation and removal of this 
non-conducting film. 

It may be asked whether this insoluble film cannot be 
avoided by immersing the plates in nitric or acetic acid 
instead of in sulphuric, so that no insoluble salt need be 
formed when the — plate is attacked. Certainly, if plates 
charged in sulphuric are removed to nitric acid to be 
discharged, the discharge current lasts strong a much longer 
time; but the + plate now suffers a seriously rapid 
deterioration, owing to the absence of a coating which is 
to it protective. It is, moreover, impossible to charge up 
the battery properly in any such substance which forms 
soluble salts of lead; and the whole beauty of the secondary 
battery is gone if its liquid has to be changed between 
charge and discharge. 

The reasons why lead is pre-eminent among metals for 
accumulator purposes are, that both its oxide and sulphate 
are quite insoluble in dilute H, SO,, that its peroxide is 
easily formed, and that it is conducting. The only other 
metal which satisfies these conditions is silver ; but its 
sulphate is only partially insoluble, and, possibly for this 
reason, it does not answer. It would make a very light 
accumulator for some purposes, if it would work ; but, for 
some reason or other, its power falls off with great rapidity, 
whether it is tried in H, SO, orin HCl. The latter does 
rather the best, and it may be that its fall is only due to a 
rapidly formed scum of chloride, which speedily reduces 
both plates to the same condition. A chloride, moreover, 
not being a conductor, could never take the place of a 
peroxide. 

A curious experiment may be tried with copper, showing 
the necessity for a conducting,and atthe same time an insolu- 
ble, substance asa coating to the plates. Take two slips of 
copper, say 5 centim. by 14 centim.; immerse them in dilute 
sulphuric acid or sulphate of copper,and send a charging cur- 
rent from three Groves through a dead-beat galvanometer— 
such as Ayrton and Perry’s. It will be found that the cur- 
rent, which at first easily, is ually and rapidly 
weakened, until at a the needle, which was at first 
deflected 20 deg. or 30 deg., has returned to within 1 deg. 
of zero. 

If the current be now stopped for a few seconds and then 
renewed, the needle jumps up to 10 deg., say, but rapidly 
and almost suddenly comes down to 1 deg. again. If the 
current be interrupted for a longer time, it will take longer 
to come down again when renewed. But scarcely any dis- 
charge current can be got from the cell. The reason of the 
weakening of the current must be a coating of pulverulent 
material on one or both of the plates, which resists the pas- 
sage of the current. A small amount of waiting ph 
a good deal of this off, and accordingly the charging current 
rapidly picks up again. Ins of a galvanometer an 
ordinary gas volcameter will serve for this experiment ; 
the changes in the strength of the current are most strik- 
ing. A certain intensity of current is, however, necessary, 
and nothing of the kind is observed when large copper 
plates are used. 

If a cell such as a Sutton cell, where the salt of the 
— plate is soluble (which, considered by itself, and with- 
out reference to the + plate, is,as we have seen, an advan- 
tage) if such a cell is violently short-circuited and made 
to produce too strong a current, it 1s probable that oxide is 
formed on the — plate faster than it can be dissolved, and 
that accordingly a protective film is formed, which tem- 
porarily stops the action. If such a cell permanently falls 
off, it must be owing to the deterioration of the + plate 
by local action, which is very difficult indeed to avoid when 
soluble salts, such as sulphate of copper and sulphate of 
zine, are present in the cell. In fact, the requirements of 
the — plate are, unfortunately, somewhat in antagonism to 
the an yee pe of the + plate, and what benefits the one 
is usually fatal to the other, O. J. L. 
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THE CHANNEL TUNNEL* | 
By Mr. J. CLARKE Hawksuaw, C.E., M.A., F.G.S. 
[Concluded from page 193.] 

Iv has not only been asserted that very little, or no water, will 
be met with in the lowest beds of chalk, but also that so much 
will be met with in the higher beds as to make it ————— to 
tunnel through them. Large numbers of wells have been sunk all 
over the country, aud other excavations have been made at all 
depths and in all parts of the chalk formation for the purpose of 
obtaining water, and our knowledge of the mode in which water 
occurs in that formation is fairly complete. Much has been written 
on the subject. Professor Prestwich treats of it in his work on the 
water-bearing strata of London,* and gives references to earlier 
writers, but much information has been gained on the subject since 
the date of Professor Prestwich’s work. In the proceedings of the 
Institution of Civil Engineers, from the year 1839 down to the 
present time, numerous papers on the water-bearing qualities of 
the chalk may be found, and in the discussions which followed 
them the most eminent geologists of the day, Dr. Mantell, Dr. 


Buckland, Professor Ansted and others, took part. The following 
are, I believe, well established facts on the subject in questi 
Solid chalk absorbs a large amount of water, but it parts with it 


with extreme slowness, so that it cannot be said to be truly per- 
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Fissure after fissure may be cut through as long as the water flow- 
ing from them leaves a sufficient margin of unused pumping power ; 
as soon as the yield of water becomes so great as to diminish that 
margin unduly, some of the fissures ma: blocked up with tem- 

ey or permanent work. Thus it will be seen that, in tunnel- 
fing through chalk, a very large volume of water might be dealt 
with if it entered the work by separate channels, A very large 
body of water entering at one point might give trouble, and I shall 
accordingly select some facts from the very large number available, 
to show that from no one area of i § even of considerable 
extent, much less from one fissure, has a supply of water been 
derived larger than could easily be dealt with, or which at all 
approaches the volumes which have been dealt with on works 
completed or now in progress, At Goldstone Bottom, one of the 
pumping stations of the Brighton Waterworks, a greater quantity 
of water is obtained than at any other locality known tome. Mr. 
Edward Easton, the best authority on this subject, has kindly | 
furnished me with some particulars respecting these works. There 
are engines at Goldstone Bottom ble of raising 300,000 gallons 
an hour, or 5000 gallons a minute, but it has been necessary to 
make a length of 1800ft. of tunnels to obtain the required supply. 
These are at right angles to the fissures, which here, as is so often 
the case, are at right angles to the shore-line. At Lewes-road, 


drawn from the London basin. Below London we have a great 
thickness of both the upper and the lower chalk, amounting 
together to more than 600ft. in places. As this chalk, so far as 
we know, rests in a basin of gault clay, and rises in continuous 

to form the high ground to the north and south of the 
London basin, it is in the best position to be saturated with water, 
and such was its condition before it was made use of as a source of 
water supply for London and its neighbourhood. As the supply 
from the shallow wells made in the tertiary beds became exhausted, 
deeper wells were sunk into the chalk beneath, and water was 
obtained in plenty. But the supply soon ceased to be equal to the 
demand ; the level of the water in the chalk was depressed, so 
that wells had to be deepened, and new adits made to cut new 
fissures. In 1838 the quantity pumped* in London was estimated 
at 6,000,000 gallons a day ; in 1850 the quantity had increased to 
not more than 12,000,000 gallons a day. In the meantime the 
level of the water in the chalk had been depressed in some places 
50ft. Thus the larger quantity could only be obtained at a greater 
depth, and by increasing the fall in the fissures delivering the 
water to the pumps. Now this chalk, from which only a limited 
supply could be obtained at a given depth over a large area, was 
connected on all sides with an unexhaus reservoir, at a much 
higher level, formed by the saturated masses of chalk round the 


another of the Brighton pumping stations, there are engines capable 
of lifting 280,000 gallons an hour, or 4666 gallons a minute, to 
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meable, It is only from the fissures which traverse the chalk | supply which 2400ft. of tunnels have been made. Mr. Easton tells| Before leaving the subject of the quantity of water found in 


formation, and from the cavities found along its planes of stratifi- 
cation, that water can be obtained. At a variable depth below the 
surface of the land the body of the chalk is saturated, and such 
fissures and cavities as may occur there are full of water, not 
stationary, but slowly flowing from the higher ground inland, to- 
wards the river valleys and sea-shore, where the water can find an 
outlet. Thus, there is a circulation of water underground, just as 
there is above ground on other less porous formations. Moreover, 
a + 


me, and this is the important point, that the water in those tunnels 
is under complete control, so that any one of them can be laid di 

at any time of the year. The work which has tested to the fullest 
our — to tunnel through the wettest parts of the chalk is the 
Brighton intercepting sewer, for which Sir John Hawkshaw was 
engineer, The main sewer is more than 7 miles long. The outfall 
is placed on the coast, about 4 miles to the east of Brighton ; and, 
throughout a distance of about 44 miles, a tunnel, from 9ft. to 10ft. 


as the streams and watercourses on the surface are indep 
one another, so are the underground channels in the chalk. If, in 
excavating chalk, a fissure is cut across, a certain supply of water 
may be obtained ; if a second fissure is cut Gecabe a further 
supply may be obtained ; and generally it will be found that if the 
water is my from one fissure, it does not immediately dimi- 
nish the flow from adjoining fissures; and, in like manner, if the 
flow of water from one fissure is checked, it does not necessarily 
increase the flow from those adjoining. In course of time, lowering 
the water level at any fissure will affect the supply to adjoining 
fissures, inasmuch as all draw their supply from the same satu- 
rated mass of chalk ; but as a consequence of the extreme slow- 
ness with which chalk gives up its water, unless there is di 

communication between two fissures, operations at one do not 
generally affect the others. Now this property of the chalk is of 
the greatest importance in carrying out engineering works which 
require excavations to be made through the water-bearing levels in 
it, for it enables the engineer to deal with the water in detail. 


* “A Geological Enquiry res} the Water-bearing Strata round 
London,” oseph Prestwich, Tonto FOS. London, 1851. 


in » WAS ex ted in the upper chalk, along the base of 
the cliff, and close to the shore. Being below high-water level, it 
cut through all the fissures which discharge the drainage of a me 
tract of inland chalk country. Large fissures were cut through, 
which I had frequent opportunities of inspecting, and, moreover, 
of seeing the permanent work successfully carried across them. 
The greatest quantity of water Fa ang at one time was 
10,000 gallons a minute, or 600, an hour; many other 
examples might be given, but none so striking as the above. 
It may be urged that, by going below the levels 
reached by the above works, more water would have been 
obtained, but that by no means follows. The Brighton sewer 
works must have intercepted most of the land drainage ; by going 
deeper, some water, stored in cavities below sea-level, might have 
been pumped. But the supply depends not on the quantity 
stored, but upon the rate at which the fissures can pe -sore it. 
Fissures there are, or there have been, at all depths; but, as the 
circulation is not so rapid in the deeper ones, they are more liable 
to be choked by solbe entary and crystalline deposits. Deep 
mines are often very dry ones. As an example of water supply, 
obtained from deep down in the chalk, we may take the supply 
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carrying out particular works, I will refer to two tunnels now 
| in progress, although they are not being made in the chalk forma- 
| tion. The Mersey Tunnel, which is being made under the direction 
of Mr. Brunlees, one of the engineers of the Channel Tunnel 
| Company, will connect Liverpool and Birkenhead by means of a 
| railway. It is two and a-quarter miles long, of which nearly 
| three-quarters of a mile is beneath the Mersey. Shafts have been 
| sunk, and a heading has been driven for a quarter of a mile, and 
| the main tunnel for 600 yards through the pebble beds of the New 
| Red Sandstone. Mr. Brunlees tells me that the greatest quanti 
of water pumped amounted to 6000 gallons a minute. 
quantity is being ually reduced by lining and tubbing. The 
Severn tunnel is in a more advanced state ; and as it illustrates 
many of the pots to which I have referred, and as I have been 
continually on the works during the last three years, I shall refer 
to it at greater length. The Severn tunnel will be the longest 
railway tunnel in England, in all four and a-half miles in length ; 
and it is the only railway tunnel which car claim to be submarine. 


* Minutes of “ Proceedings” of Institution of Civil Engineers, vol. 


ix., p. 161 (Homersham). 
| + Minutes of ‘Proceedings ” of Institution of Civil eers, vol. ix. 
| 165 155 (Clutterbuck), and p. 168 ithwaite), states 
' Messrs. Combe bo! 800ft. into 


chalk, and only obtained twenty-five 
| gallons a minute; Meux and Co. bored 160ft., obtaining only ten 
| gallons a minute; Messrs Reid and Co. laid open an area of 1600ft. of 
| Chalk, and only obtained 200 gallons a minute; p. 172 Homersham 


depression of water-level under London; p. 175 Taberner 
under London; p. 176 Horne says 
1841 and 1850. 
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It passes, for two and a-half miles, below a tideway where there is 
a rise of tide of 40ft., and a depth of water at high water of 90ft. 
in the deepest part of the channel. It passes, for a considerable 
portion of its nang through the Permian red marl, which has 
many points of resemblance to the chalk. The marl, which is in 
nearly horizontal beds, is much fissured, and from these fissures, as 
well as from spaces between the planes of bedding, much water is 
discharged. At the English end of the submarine part of the 
tunnel, for some distance, there is only from 35ft. to 40ft. of this 
open-jointed red marl above the brickwork of the tunnel, which is 
ady finished where the cover is thinnest. Salt water flows 
freely into the work, and, to show how the water channels are 
disconnected, salt and fresh water have, in some cases, flowed 
from adjoining fissures, and the fresh water has been allowed to 
fiow, for drinking purposes, through pipes built in the brickwork. 
The largest quantity of water has been met with on the land 
me ay of the tunnel ; and the largest spring met with was in the 
d tunnel. It discharged 5000 gallons a minute, and burst 
suddenly into a heading, which had been driven for over 1000ft., 
in millstone grit, without meeting with any water. If the heading 
had been driven ata level of 10ft. lower the spring would have 
been avoided in the heading, but would have been met with when 
it was enlarged to the full size of the tunnel. The total quantity 
of water now being pumped is between 7000 and 8000 gallons a 
minute. The examples I have given show that engineering works 
need not be stopped, even by large quantities of water ; and, much 
as we know of the chalk and its water-bearing qualities, there is 
nothing to show that water would be met with in such large 
quantities as to stop tunnelling even in the upper chalk 
with flints. A tunnel can be made from Fan Hole, in a 
direct line to the French coast, wholly in the upper part of 
the lower chalk, without flints, as will be seen from the 
section of line No. 1 of the plan; but, as has been already 
stated, a tunnel could be made from the same place, if it 
were advisable, for nearly three-quarters of the whole distance, in 
the lowest beds of grey chalk. To do this, it would be necessary to 
curve the line of tunnel southwards, after leaving the shore, and 
then eastwards, as shown on the plan in line No. 2. This would 
make the sea tunnel nearly one and a-half miles longer on line 
No. 2 than on line No. 1. ‘hat is, the certain immediate cost of 
making one and a-half miles of tunnel, with the prospective 
disadvantage of one and a-half miles more sea tunnel, to work, 
maintain and ventilate, would be incurred, to save the cost of 
ible excess of pumping on the one route over the other. 
hatever may be urged as the advantage of attempting to follow 
these lower beds, there are some very obvious disadvantages and 
positive dangers in attempting to do so. In the beginning of these 
discussions respecting the tunnel line, certain questions were given 
as necessary for consideration. Of these, the third was :—On what 
line will an error in our geological calculations be of least moment 
to our tunnelling operations? The map and sections, to which I 
have referred, are all based on the result of the French Company’s 
work. The marine and geological survey was made with care and 
precautions, such as were probably never before taken, and is an 
admirable piece of work. As long as it deals with the surface of 
the sea bottom, the reports and accompanying plans and sections 
probably tell us a true story, on which we may rely. But when 
we pass from the surface of the sea bed to the strata beneath, we 
go from facts to conjectures. A longitudinal section—section 
E, F—down the centre of the Channel, shows the chalk from 
where it begins, at the outcrop of the gault, dipping at first rapidly 
beneath the sea, the dip gradually diminishing as we go eastwards. 
Now the part of this section in which error is most likely to be 
found is in the curve which denotes the base of the chalk near the 
outcrop. For the curve showing the base of the chalk depends not 
only on the position of the line on the map which shows the 
junction of the chalk and gault, which is, probably, in the main, 
correctly plotted, but also on the line which shows the junction of 
the two lowest beds of chalk of the French geologists—Craie de 
Rouen and Craie Moyenne. It would be very rash to take this last 
line as other than approximate ; yet all it could tell us, if it were 
correctly plotted, would be the dip of the base of the chalk close to 
the sea bed, and, even to get that we should have to assume the 
thickness of the Craie de Rouen from its ascertained thickness on 
thetwo coasts. Of the dip a short distance below the sea bed we 
really know nothing, and the curve indicating it must be imaginary. 


_ If the tunnel is to follow the lower beds of chalk it will have to 
“be near this curve line; and any variations in the curve will 


necessitate deviations in the line of the tunnel, so that its length 
might be largely increased. This continual deviation of line would 
add much to the difficulties of construction. Again, the lower the 
beds in which the tunnel is placed, and the nearer to the outcrop 
of those beds, the greater will be the risk of water finding its way 
along the pianes of bedding from the outcrop. As we pass from 
the outcrop of the base of the chalk and the gault, in an easterly 
direction along the Channel, the chalk increases in thickness. On 
line No. 1 the chalk is 480ft. thick, while on lines Nos. 2 and 3 it 
is only 235ft. thick; and, with the same thickness of chalk over 
the tunnel, there would, on line No. 1, be 245ft. more below the 
tunnel. An error which would necessitate a considerable deviation 
in the line of tunnel on lines Nos. 2 and 3 would not in any way 
affect No. 1; for it would require an error altering the position of 
the whole mass of chalk, vertically 245ft., to disturb the tunnel 
line if made in direct line between Fan Hole and Sangatte, that is 
on line No.1. I have given a third section across the Channel, 
along the line numbered three on the plan, and the position of a 
tunnel is shown on it in continuation of that shown on the section 
deposited by the South-Eastern Railway Company. This tunnel 
does not keep wholly in the lower beds of chalk, so that it does not 
fulfil the requirements which a tunnel beginning to the westwards 
of Dover should. That it may do so, one of two things must be 
done : the line of the tunnel shown on the plan must be depressed 
some 150ft. so that it may follow the Roos beds across the 
depression shown on the section, or we must bend the line No. 3 
shown on the plan more to the west, so as to follow the lower beds 
of chalk, where they are found at a higher level nearer to their 
outcrop. The first course would render it impossible to make a 
drainage heading to the shore in the chalk; for the tunnel would 
be so low, at its lowest point, that it would not be practicable to 
obtain a fall in the chalk to the shore. This drainage heading has 
been already stated to be a necessity. The alternative remains, 
but it would make the submarine tunnel at least one mile longer 
than line No. 3, which is already three miles longer than line No. 1 
from Sangatte. That is to say, to avoid passing for a few miles 
out of the lowest beds of chalk, the total length of tunnel would 
be increased by nearly four miles, besides incurring the other 
disadvantages of the Folkestone route. Four miles of sea tunnel 
would not cost far short of a million, an amount which would pay 
for 4000-horse power at work, night and day, pumping for nearly 
seven years—a power which would raise more than 40,000,000 
gallons each twenty-four hours. In deciding on the best line for 
the Channel Tunnel, the quantity of water which may be met with 
is but one of many factors to be taken into account. The Folke- 
stone route would sacrifice all those of known value for the one of 
which the value is least certain. No tunnel will ever be driven 
under the Channel without meeting with some water, and an 
attempt to make one without ample pre tions for dealing with 
a large quantity of water will only Cat te waste of money and, 
perhaps, failure. The following is a summary of the advantages 
to be obtained by making the tunnel in a direct line from Fan 
Hole to Sangatte :—The shortest sea tunnel. As short a land 
tunnel as by any line. A greater thickness of chalk through which 
totunnel. The best termination for effecting junctions with the 
existing English railways. A termination affording facilities for 
defence at a less cost than elsewhere. No certain advantage can 
be claimed for the Folkestone route, and, as compared with the 
route to the east of Dover, it has the following disadvantages :— 
The sea tunnel must be at least three miles longer. The land 
tunnel must be four miles longer, unless the mouth is placed in the 
Folkestone landslip. The chalk on the line of tunnel will be only 


half the thickness—in round numbers, 250ft. against 500ft. It 
will emerge near no fortifications, nor can it be connected with 
the London, Chatham, and Dover Railway Company’s line at 
Dover. Further, this tunnel must be made for a great part of its 
length near the outcrop of the beds through which it is driven, 
which should be avoided. 

Ventilation.—One of the requirements to be fulfilled by the 
tunnel, which was mentioned early in the discussion, was that it 
should be so designed as to be capable of being worked by ordinary 
k tives, A ine may be invented which will be capable 
of carrying on the traffic economically and expeditiously, through 
a tunnel such as the Channel tunnel; but no machine is known, 
or has been tried up to the present time, that is capable of doing 
the work so economically or so conveniently as the ordinary loco- 
motive. Until such has been tried and proved equal to the work, 
it would not be prudent to spend some millions of money in making 
a tunnel which could not be worked by the ordinary means. It 
may be taken as an accepted fact that a Channel tunnel worked 
by an ordinary locomotive would require artificial ventilation. 
The matter was discussed at some length at a meeting of the 
Institution of Civil Engineers in 1876, when Mr. Morrison read a 
paper on the subject. Most extravagant estimates were then made 
of the number of horse-power required to ventilate the tunnel. 
The paper itself, and an account of the discussion which followed, 
will 4 found in the ‘‘ Minutes of the Proceedings” of the Institution 
of Civil Engineers. If the attempt be made ina tunnel twenty 
miles long, to create artificially a sufficient velocity in the air to 
maintain it ina state of even comparative purity, the difficulties 
will be found to be very great ; but, if it be divided into sections, 
each five miles long, and these sections be treated separately, the 
difficulties in a great measure disappear. The distance between 
the ventilating shafts on line No. 1 would be about twenty-one 
miles ; but, to simplify the calculations, assume a tunnel twenty 
miles long, with descending gradients of 1 in 80 to points distant 
five miles from each shore, and rising gradients from thence of 1 in 
1000 for the five miles to the centre. The drainage headings, each 
with a falling gradient of 1 in 1000 to the pumping shafts on the 
shore, will begin at the lowest points of the tunnel, midway 
between the centre and the shores where the two gradients meet. 
If the main tunnel be circular, with an internal diameter of 30ft. 
and an area of 470 square feet above rail level, air passages may be 
formed below the rails, having an aggregate area of 106 square 
feet. The drainage heading may also be circular, with an internal 
diameter of 17ft., and a sectional area of 227 square feet. This 
will not be much in excess of what is required during the con- 
struction of the tunnel, for the greater part of the material 
excavated and materials for construction will be taken out and in 
through the drainage heading. If air is now drawn out of the 
drainage heading with a velocity of ten miles an hour, it will pro- 
duce a velocity in the tunnel of 2°4 miles an hour, supposing the 
air exhausted from the tunnel to be replaced at the shore ends 
from the shafts and at the centre from the air passages below the 
rails. If forty-eight trains pass through the tunnel in twenty-four 
hours, at intervals of half-an-hour, the air will remain pure at the 
shore ends and in the centre. Between those points, the quantity 
of carbonic acid in excess of that abnormally contained in air— 
33 parts per 10,000 of air—will gradually increase, until it reaches 
a maximum at the points midway between the centre of the tunnel 
and each shore, where it will amount to 12} parts per 10,000 in 
excess, or 16} altogether. The average condition throughout 
the tunnel will be 6°34 parts in excess, or 9°84 parts in all. Dr. 
Angus Smith, in his work on air and rain, states that in his own 
study he found 10°4 parts of carbonic acid per 10,000 parts of air. 
In theatres, it has been found to vary from 20 to 32 parts; in the 
Chancery Court, between 19 and 20 parts ; and the air in a first- 
class carriage, between Gower-street and King’s Cross, with the 
windows open, contained 22°5 parts per 10,000 of air. Thus it will 
be seen that, if such a state of things as is described above could 
be maintained in the tunnel, there could be no cause of complaint. 
To do this in a tunnel twenty miles long would require 460 effec- 
tive horse-power, or 230 effective horse-power in each country. In 
a tunnel in a direct line between Fan Hole and Sangatte less than 
500 effective horse-power would suffice. The cost of keeping this 
amount of horse-power at work would be a mere fraction of the 
working expenses of the tunnel, which, for many reasons, should 
not be as heavy as those of other lines. 

The letters A, B, &c., in the diagram, showing the state of the 
air in the tunnel every half-hour, indicate the following proportions 
of carbonic acid in parts per 10,000 :— 


A Air which has entered in half-hour interval... 3°50 parts. 
B Air through which one train has passed ... 6°67 parts. 
C Air through which two trains have passed ... 9°84 parts. 
D Air through which three trains have passed... 13°01 parts. 
E Air through which four trains have passed ... 16°18 parts, 
F Air through which three trains have passed ... 13°01 parts. 
C Air through which two trains have passed 9°84 parts, 
H Air through which one train has passed... ... 6°67 parts 
I Air which has entered in half-hour interval .... 3°50 parts 


THE ISTHMUS OF SUEZ CANAL. 


WE give below a statement of the comparative advantages of 
the two systems, proposed for ccnstructing a direct canal between 
the Mediterranean and Red seas, and referred to at length on page 
239. In each case the canal to be 8 metres deep, and to have the 
internal slopes in cuttings 2 to 1, and in embankments 3 tol. The 
width of the bottom in all cases to be 68 metres. 

First System. 
(Adopted by the Majority of the Commissioners.) 

The level of the top water of canal to be the same as the level of 
the low water of the Mediterranean Sea at Said. 

Low Level.—The total quantity of excavation will be 130,000,000 
cubic metres. One-half of that quantity below the natural drain- 
age of the country will require to be dredged. The method pro- 
posed of forming a small canal first, and afterwards enlarging it, is 
impossible, unless Lake Timsah and the Bitter Lakes are avoided. 
The stone found in the cutting cannot be made available for the 
harbour of Said until the canal is opened throughout. The difti- 
culties arising from stone and running sand, forming part of the 
material, may be great; the former at Suez, the latter in Lake 
Menzaleh. 

Harbour of Suez.—There will be considerable difficulty in forming 
a channel 400 metres wide and 3000 metres in length by dredgi 
engines, and every probability of meeting with coral reefs an 
indurated sands, or conglomerate similar to the rocks at Suez. 

Port Timsah.—The cost of establishing a port in Lake Timsah 
will be considerable, and much dredging will be required. 

Irrigation.—A canal is proposed between the Nile branch canal 
and Suez, for the purposes of irrigation and fresh water supply, and 
a conduit from the same branch to the Mediterranean for similar 
purposes. Steam engines of 500-horse power, at a working cost of 
£27,000 per annum, are to be erected. 

Supply of Water.—The canal will depend for a supply of water 
on tides of the Red Sea. Unless there is a current out of the 
Bitter Lakes, as well as into them, the evaporation of 5,000,000 
cubic metres of salt water daily during three months in the year 
will form deposits ; as nearly 3 per cent. of salt will be deposited 
after a certain time, or 150,000 cubic metres daily.* At the present 
time the water is salter at Suez than in the Pacific, and were it not 
for the constant outgoing current of brine at Babelmandel, the Red 
Sea would fill up with salt, The tidal observations do not give the 
simultaneous condition of the tides at Suez and in the Mediter- 
ranean, nor the variation of each half hour of low and ebb, so that 
it is impossible to estimate the velocity of the currents through the 
proposed canal. One great difficulty will be to fill the Bitter 

* Vide Maury, “Physical Geography ;” and Lyell, ‘ Elementary 
Geology,” p. 347. 


Lakes. If the seais freely admitted, the velocity into the lakes, 
even at low water, will be 6ft. per second, which would completely 
destroy the channel. Even supposing them to be filled, the tides 
will barely be sufficient to supply the waste ame Som evapora- 
tion and absorption, and a current will flow from both seas, »ntil 
the channel gradually becomes filled up. 

Harbour of Said.—Two jetties, one of 3000 metres and the 
other 2500 metres in length, will have to be constructed, and the 
8 , 400 metres between, dredged and conveyed away in barges, 

he stone must be brought from the islands in the Mediterranean 
Sea. No dredging can take place until a temporary harbour has 
been constructed, as it is a lee-shore during nine months of the 
year. There will be no back-water to keep the channel open ; on 
the contrary, there will be a gradual flow into the canal, which 
will tend to form a new beach in the harbour and canal. There 
will be no certainty that the work will ever be finished. It will 
altogether depend on contingencies over which the engineer has no 
control, and which cannot be estimated. 


SrconpD SysTEM. 
(Proposed by the English Members of the Commission.) 

The level of the top water of the canal to be 7 metres above the 
low water of the Mediterranean Sea. 

High Level.—The total quantity of embankment will not exceed 
70,000,000 cubic metres, and | be much reduced by a judicious 
selection of the line of canal. The whole of the excavation will 
be above the natural drainage of the country, and may be conveyed 
with great rapidity into embankments by means of railways and 
loconiotive engines. The stone found in the cuttings and in the 
ground adjoining El Guisr may be for the harbour of Said. 
naa will not be greater than in an ordinary engineering 
work, 

Harbour of Suez.—The canal may be carried round the Bay of 
Suez, in the manner shown upon the chart, and the locks formed 
in deep water, which will avoid the necessity of dredging, and all 
the risk attendant upon it. There will not be any necessity for 
jetties, as the harbour is completely sheltered, except from the 
north wind, and the embankment of the canal will afford ample 
protection. The canal will be close to the quarries of Attaka, an 
object of great importance in the execution of the works of the 
canal and harbours. 

Port Timsah.—The high level will save the cost of the locks at 
this point. The Maritime Canal and the branch canal to the 
Nile will be on the same level, and great expense will be avoided 
in the construction of wharves and other works. Between the 
Nile and the Maritime Canal only two or three regulating locks 
will be required. 

Irrigation.—The canal and conduit may both be avoided by 
adopting a higher level, and supplying the canal from the Nile 
below the barrage. Irrigation may carried on much more 
advantageously for the whole distance between Suez and the 
Mediterranean Sea by supplying the maritime canal with fresh 
water, and using it as a great reservoir during the inundations of 
the Nile—which would be impossible in a conduit. The whole of 
Lake Menzaleh may be reclaimed. 

Supply of Water.—The supply of water will be direct from the 
Nile at its lowest level, and regulated by locks during inunda- 
tions. There will not be any possibility of failure, either from 
winds or from scarcity during dry seasons ; the minimum discharge 
of the Nile being 50,000,000 cubic metres per hour. The abstrac- 
tion of ), part of the water of the Nile during low-water time, and 
#5 part during inundation, will provide for loss of water, by — 
ration and leakage, and for an average lockage of 100 vessels daily. 
The deposit of the limon of the Nile will take place in the branch 
canal, and may be removed annually without interfering with the 
navigation ; or it may be sent down the Maritime Canal to sea 
by scouring, in a particular method devised for that purpose. 

Harlour of Said.—The locks and harbour may be constructed 
without more than ordinary difficulties, and no dredging will be 
required, except at the tail of the lowest lock. The stone from El 
Guisr may be used in the harbour, as a railway will be required for 
constructing the banks. The scouring power of the water will 
always keep the channel open. The contingencies will not be 
greater than usually belong to works of this magnitude. 

Therefore, under the first system the construction may be 
regarded as impracticable, whilst under the second system it may 
be considered feasible. 


Approved by 

J. M. ReNpDEL and J, R, 
And signed by 

CHARLES MANBY, 
For the Members of the English Commission. 


TENDERS. 


BREWERY.—YORK. 

For the plant and machinery of a new 60-quarter brewery upon 
the Yorkshire system for Mr. John Smith, Tadcaster, York. 
Messrs. Scamell and Colyer, engineers, 18, Great George-street, 
Westminster, 8. W. 


Contract No, 3,—BorLers. & 
Tannett, Walker, and Co., Leeds .. .. .. «. «- 1685 0 0 
Galloway and Bons, Manchester eo ce co co 1470 0 0 
R. Taylor and Sons, Marsden. . 0s) wee 
Bradley and Craven, Wakefield .. .. .. .. «. 1407 0 0 
G. Waller and Co., London oo cc O 
Witham and Co., Leeds .. .. .. .. 1850 0 0 
Thornewill and Warham, Burton .. .. .. .. .. 12900 0 0 
Piggott and Co., Birmingham... .. .. .. .. 1258 0 0 
Holdsworth and Sons, Bradford—accepted 

Contract No. 4.—MILLWRIGHTS. 

Bradley and Craven, Wakefield .. .. .. «. «. 8673 0 0 
Thornewill and Warham, Burton .. .. .. .. .. 7005 0 0 
H. Wood and Co., Manchester.. .. .. .. «.. «.. 7010 0 O 

Contract No. 5,—Corrers. 
H. Pontifex and Sons, London .. .. .. .. «.. 4073 0 0 
Shears and Sons, London .. .. .. .. 3264 0 0 
Siddeley and Co., Liverpool .. .. .. «.. «.. +. 2770 0 0 
Bindley and Briggs, Burton .. .. .. .. .. «.. 2750 0 0 
Pontifex and Wood, London .. .. .. «. .. «.. 2715 0 0 
Ramsden and Co., London—accepted ie, +» 2636 0 0 


Contract No, 6.—SLATE MERCHANT. 


Braby and Co., London .. .. .. .. «. «+ + 2100 0 0 
J. and J, Sharp, London 
Carter and Co. Liverpool os 1960 0 0 
Norre.—No fermenting tuns included in this contract. 
Contract No. 7,—P1res. 
Bennett and Sons,London .. .. .. .. .. 5725 0 0 
Thornewill and Warham, Burton .. .. . .. .. 5656 0.0 
Bindley and Briggs, Burton .. .. .. .. «. «. 5350 0 0 
Pontifex and Wood, -- 4009 0 0 


Contract No. 8.—REFRIGERATORS, 

I and Co., London—accepted .. .. .. .. 716 0 0 
| of No. 1 Contract, Buil No. 2 
ers, ve been previously announced, :—No. 1, Armi' 
Hodgson, Leeds, £22,103; No. 2, Dawson and Mumeley, 

699. 


Sepr. 29, 1882. 
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RAILWAY MATTERS. 


Av midnight on Saturday two passenger trains came into collision 
in the Walsall Station, and the travellers by one of them—the 
other was empty—were severely shaken. ‘Iwo carriages were 
telescoped. 

During the year 1881, 239 miles of new railways were opened 
for traffic in Prussia, of which 1474 miles were built and worked by 
companies, 144 miles were corporation roads, but worked by the 
State, and 77 miles were owned and work by the State. 

AccorDING to the report of the North British Railway Company, 
the total train mileage by the company’s engines, goods and pas- 
senger, was 5,229,768 during the half-year cucies the 31st July. 
The total cost for locomotive power, including all charges, during 
the same period, was £137,227 7s. 10d. 

Messrs. Krauss AND Co., locomotive builders at Munich and 
Linz, recently completed their thousandth locomotive. The corner- 
stone of the Munich works was laid June 1, 1866, and the first 
locomotive was turned out and sent to the Paris Exhibition March 
15, 1867, where it won the great gold medal. 

A FEW va of a very interesting pamphlet of thirty-three 

vages, entitled a history of the Manchester railways, and consist- 
ing of a series of articles reprinted from the Manchester City News, 
have been published, It contains a great deal of information attrac- 
tive to those interested in the history of railway rise and develop- 
ment. 


THE light engines on the Dewsbury and Batley Leeds line have, 
we are informed, been doing excellent work of late, each engine 
drawing two cars and upwards of 160 passengers, There is some 
talk of working halfpenny stages, equal to carrying the people at 
half oy! per mile. e Stockton and Darlington tramways, 
worked by seven of Merryweather’s engines, have been running 
two cars to each engine with 160 passengers. One of the gradients 
on which these engines run with this load is1 in 18, with a number 
of inclines of 1 in 20, 

THE agitation in the Cannock Chase district, in favour of the 
reintroduction into Parliament of the Birmingham, Walsall, and 
Cannock Chase Railway Bill, continues. The leaders wish to 
induce the promoters of the Bill to provide an additional line for 
passenger traffic across Cannock Chase. They urge that the 
Cannock Chase Colliery Company, which owns a mineral line 
running through the heart of the district, is willing to concede 
running powers to the London and North-Western Railway or the 
Midland Railway Company. 

Our Birmingham correspondent writes :—The people of Dudley 
and its neighbourhood are much inconvenienced ce dispute over 
the right to construct that portion of the South Staffordshire 
Steam Tramways System which runs to Dudley. This system is 
being built under an order obtained in September, 1881, which 
stipulated that all the work was to be finished within a year from 
the issue of the order, and that in default it was to be handed over 
to the Dudley and Stourbridge Steam Tramways Company. 
Finding that the system was not completed within the time, this 
company has applied in the Chancery Division for power to take 
over the work, and has obtained it. 

In concluding a report on the collision which occurred, on the 
28th July, near Balado station on the North British Railway, 
when a passenger train from Milnathort, vid Kinross and Stirling, to 
Glasgow, was proceeding on its journey, and just after having stopped 
at Balado station, its rear vehicle was run into by the 2 p.m. goods 
train from Ladybank, vid Kinross, to Stirling, Major-General 
Hutchinson says ;—‘‘ The automatic brake with which the passenger 
train was fitted appears to have dune good service. The train was 
severed into two portions between the second and third vehicles by 
the force of the collision, and the guard in the rear van having 
been knocked down, it is most probable that the rear part would 
have run into the front part and produced a second collision, had 
not the automatic action, brought into play by the severance of the 
couplings, promptly stopped the rear portion.” 


Tue Legislature of Vancouver's Island during last session granted 
acharter for the construction of a railway connecting Esquimalt 
harbour with Nanaimo and the coast of Johnston’s Straits, on 
liberal terms to a committee of local and American capitalists, who 
are required to make a deposit of 250,000 dols., as a guarantee for 
the faithful performance of the contract. A grant of land has 
been ceded to the promotors of nearly two million acres, with a 
right to all coal and minerals. It is assumed that area includes 
coal lands to an extent of about 300,000 acres. The entire length 
of the road will be about 150 miles, running nearly for the whole 
distance through exceedingly fertile lands. The section from 
Esquimalt harbour to Nanaimo must be completed, according to 
the terms of the contract, by July 1, 1886; the other section, from 
Nanaimo to Seymour on Jobnston’s Straits, must be in working 
order by July 1, 1890. 


ON a wooden bridge leading over the Drave at Essegg, in Croatia, 
a terrible railway accident occurred on the 24th inst. While a 
train was crossing the bridge one of the piers suddenly gave way, 
and the engine, four baggage wagons, cad two passenger carriages 
were precipitated into the high and swollen floods of the Drave. 
Fortunately the couplings broke, so that the rest of the passenger 
carriages of the train remained standing uninjured on the un- 
damaged part of the bridge. The two enger carriages which 
fell into the Drave were filled with soldiers. They were Hussars 
returning from Bosnia, and were on their way to their homes on 
furlough. When after the catastrophe the ranks of the rescued 
were counted, twenty-seven men were missing, who had perished 
in the waves. Of the pier not a vestige remains. In the fore- 
noon of the same day a technical commission examined the 
bridge, and declared it to be safe. 


OwING to the differences that have arisen between the Bristol 
Port and Pier and Railway Company and the Great Western and 
Midland Companies respecting the running powers of the two last- 
named companies over the line of the former, a dead-lock, which 
has been a source of great inconvenience to shippers and ship- 
owners, bas taken place, the result of which is that the railway 
goods traffic from Avonmouth Dock has been completely stopped. 
On the 25th inst. the train from Avonmouth Dock was duly pre- 
sented for passage over the Port and Pier Company’s line ; but the 
decision previously arrived at not to allow the traffic to be resumed 
until a satisfactory settlement of the various matters in dispute 
had been made was adhered to, and, on the necessary permission 
being refused by the officials, the train was compelled to return. 
It appears that the notice of this total arrest of the traffic was 
served on the two larger companies by Mr. J. Read, who was 
ames by the Court of Chancery as the receiver for the smaller 

ne, 


THE number of railways to be worked by electricity is now 
considerable. Those which are working, authorised, or in course of 
construction, show a total length of about 100 miles. The lines 
actually at work are those of Lichterfelde, 1°56 miles, and that from 
the Spandauer Bock to Charlottenberg, near Berlin; the Port 
Rush to Bush Mills, in the North of Ireland, about 6°5 miles, and 
also in Holland, one from Zandvoort to Kostverloren about 1°3 
miles long. Among lines authorised or in construction, the follow- 
ing are noted :—In Austria, the Moedling line, near Vienna, 1°5 
miles, to be constructed by the Southern Railway Company there. 
In Germany, the line from Wiesbaden to Niirnberg, 1°3 miles, and 
that from the Royal mines of Saxony to Zankerode. The line 
under the Thames connecting Charing-cross and Waterloo stations 
will be about three-fourths of a mile; also a line in South Wales 
thirty-seven miles, for which the power will be derived from fall of 
water, In Italy, Turin, and Milan, will soon begin the constrve- 
tion of electric tramways. In America the Edison Company have 
——_ for the working of 80 kilometres on one of the great lines 
from New York. Another small line, 1°1 miles, is to be made at 
St. Louis, in Missouri, by Mr. Heisler. 


NOTES AND MEMORANDA. 


THE lime mud, formed as a waste product is caustic manufac- 
ture is converted, according to a recent patent, into a useful pro- 
duct in the following way :—It is put into a chamber provided 
with a stirrer and a movable filtering bottom. Steam is let.in, and 
passing through the mud drives out the moisture and alkali 
through the filter bottom. The bottom is then lowered and the 
dry cake of carbonate of lime tilted into a wagon and used in 
place of limestone in the black ash furnace. 


THE report of the British Association Committee on ‘‘ Under- 
ground Temperature,” shows how impossible it is to give a mean 
rate of increase. It states that the result of fourteen years’ 
observation shows that the increase of subterranean temperature 
varies in its rate of increase downwards, amongst other places, 
from 1 deg. Fab. per 130ft. at the Bootle Waterworks, Liverpool, 
1392ft. deep, to 1 deg. Fah. every 34ft. at the Slitt Mine, Weardale, 
Northumberland, 660ft. deep. A mean increase of temperature 
+o foot is found from these figures to be ‘01563, or 1 deg. Fah. in 
j4ft. 

Herr WasvM, according to the Journal of the Society of 
Chemical Industry, gives, as a result of many experiments, the 
opinion that copper 1s not so active in rendering steel “‘ red short” 
as has been hitherto stated. Indeed, he finds that 0°862 per cent. 
of copper only causes a slight trace of ‘‘red shortness,” on this 

int differing from Eggertz, who condemns as useless steel with 

ut 0'2 per cent. As regards sulphur, he places the minimal limit 
at 0°15 per cent., but opines that even 0°1 per cent. is sufficient to 
cause “* red shortness” in a soft steel, or one poor in manganese, 
The degree of ‘‘ red shortness ” in steel containing both copper and 
sulphur does not appear to be greater than that which would be 
caused by the latter alone. 


In a report on the syphonage and ventilation of traps to the 
American National Board of Health by Messrs. E. W. Bowditch 
and E. 8. Philbrick, and published in the American Sanitary 
Engineer, one conclusion is that ‘‘ the best and most simple remedy 
for the syphoning of traps, in most cases, is undoubtedly to be 
found in the introduction of air at the normal pressure at thecrown 
of the trap. No definite rules can be given for the size or length of 
vent pipes. Yet it may be said that it is not safe to trust to a 
vent pipe of less size than that of the trap it is to serve until we 
get above two inches diameter, except they be of only afew feet 
in length, before they join those of a larger size. ‘The greater 
efficacy of a vent applied directly at the trap, as compared with 
the air supply through the top of the main soil pipe, is shown by 
experiments which are set forth in the report.” 


A CORRESPONDENT of the Times, writing from the Cape, says :— 
‘*From the explorations set on foot by the Cape Government, and 
recently reported upon, it would seem as though the great Storm- 
berg range of mountains contained an indefinite amount of coal. 
The Stormberg coal beds have been locally worked for some time 
past with very poor appliances. A coal mine, called the Molteno, 
is about to be opened some sixty miles north of Queenstown, in 
which the principal seam extends over an area of 200 acres, 
Though intercalated by beds of shale, it contains about 2}ft. of 
workable coal, the section being thus given :—(1) Sandstone roof ; 
(2) coal, Gin.; (3) grey shale, 5in.; (4) coal, 10in.; (5) black slate, 
9in.; (6) bottom coal, 14in.; (7) shaly sandstone. No. 2 coal is 
described as soft but bright, burning easily, with a white ash. No. 4 
isa highly bituminous and a good house coal. No. 6 is w hard, 
compact, and excellent steam coal.” 


THE use of sulphur has been proposed by Ebell as an indicator 
for the alkalinity of glass, with which, when it is fused, a yellow 
or brown colour results, if there be an excess of alkali present. 
Herr W. Seleznew finds that all kinds of glass behave similarly 
when so treated, the depth of colour produced being dependent, 
not so much on the quantity of alkali, as on the time of fusion. 
The colour very often becomes quite black, and this Herr W. 
Seleznew ascribes to the formation of sulphide of iron, and not to 
that of an allotropic form of sulphur, as Péligot maintains. 
Equivalent amounts of potassium or sodium silicate, heated for 
two days in a sealed tube to 500deg. Cent., with sulphur, are 
completely decomposed, with formation of an alkaline sulphide 
and separation of silica. Ebell’s test for the alkalinity of glass, by 
formation of an alkaline sulphide recognised by its colour, is, there- 
fore, in Herr W. Seleznew’s opinion, valueless, 


Ar the recent meeting of the French Association for the 
Adv t of Sci , Dr. Brard, of La Rochelle, read a paper 
describing a method of generating electricity by the combustion of 
a double fire-brick, consisting of carbonaceous matter and nitrate 
of soda or nitrate of potash. ‘‘ A carbon brick is formed of about 
100 grammes of coal dust kneaded into a paste with tar or 
molasses, and shaped into a mould by heat. The mould gives the 
brick a pitted surface above, and perforates it with holes through 
and through from the upper to the under side. Strips of brass or 
copper are also imbedded in the underside of the brick to serve as an 
electrode for the carbon pole of the electro-generative element. The 
other brick consists of a mixture of three-parts ashes and one part 
nitrate of potash or soda, melted together and poured upon the 
pitted surface of the carbon, which, however, is first covered with 
a layer of asbestos paper. Strips of brass are also imbedded in 
this compound to serve as an electrode. The slab thus formed con- 
stitutes a generator of electricity when wrapped in asbestos and 

»laced in a furnace or fierce fire. In such an element the carbon 
orms the negative plate, and is oxidised just as zinc is oxidised 
in the ordinary voltaic cell, the nitrate of potash being the oxidising 
substance. The slab b a thermo-chemical battery, and Dr. 
Brard states that an electric current is obtained strong enough to 
actuate an ordinary electric bell. By connecting up several of 
these elementary slabs after the manner of a voltaic battery, a 
more powerful current is the result, three or four cells being 
sufficient to decompose water.” These slabs must be costly to pro- 
duce, the current obtained very small, costly to renew, and trouble- 
some to keep going. 


IN an article in Good Words on ‘ Raindrops, Hailstones, and 
Snowflakes,” Professor Osborne Reynolds says :—A cause may be 
assigned for the difference between the solid ice granules which 
constitute the hailstone, and the open lace-like snow crystal. When 
a cloud of water particles already formed is cooled by subsequent 
elevation to a temperature below 32deg., the fog becomes frozen 
but the particles retain their spherical shape, and the downfall 
from such a cloud is hail. But when clear air, at a temperature 
below 32 deg., is further cooled, the steam condenses at once into 
ice ; and, as is well known, it is by this mode of condensation that 
crystals are formed. Both these actions may be seen on a window 
during asharp frost. As the window cools, its lower portion becomes 
covered with dew, deposited first in the form of water; as the 
cooling proceeds, this dew becomes frozen into an opaque coating 
of ice, but without showing any crystalline forms, and thus corre- 
sponds to the hail granules. But the dew deposited, particularly 
on the upper portion of the window, after freezing has com- 
menced, takes the beautiful crystalline shapes so well known, 
and which correspond in all particulars to the crystals in the 
snowflake. This cause for the difference which results in snow 
and hail fits perfectly to the conditions under which snow and 
hail are observed to occur. Snow occurs during frosty weather 
when the general temperature of the air is below 32deg. But 
hail hardly ever falls when the temperature of the lower air is 
low, and generally when it is high. It is the suddenly formed 
dense pon of higher temperature which sends down hail. When 
a body of heavily saturated air, at a temperature of 60deg. or 
70 deg., ascends, as it rises it forms into a cloud, three-fourths of 
its steam being condensed before its temperature falls to 32 deg. 
If then no further elevation of the cloud takes place the downf 
will be rain ; but if the temperature is further lowered, the water 
particles are frozen into ice particles of the same shape, and it is 
these frozen spheres which aggregate to constitute hailsto: mes, 


MISCELLANEA. 


On Saturday, the 16th, over £900 was taken in shillings for 
adinission to the North-East Coast Exhibition at Tynemouth. 

THE prizes gained by the students of the Metropolitan Drawin, 
Classes will be distributed at the Guildhall on Thursday, the 12t 
October, by the Baroness Burdett Coutts. 

SUCCESSFUL experiments in the use of the telephone in diving 
operations have been made by Mr. Wake, engiii to the River 
Wear Commissioners, and Mr, Irish, of the Northern Telephone 
Company. 

An American paper says that to every 400 lb. bale of cotton there 
are 1200 lb. of seed. The annual cotton crop is 6,000,000 bales, giving 
2,500,000 tons of seed. This seed made into oil would be worth 
£15,000,000 to £20,000,000. 

AN English mechanic of Pittsburgh, named Taylor, is reported 


to have invented a machine for cutting nails from steel wire, which ~ 


was recently put in operation in that city, cutting steel nails at the 
rate of 15,000 to 40,000 per hour. 

Ir is stated that Mr. Werdermann, whose name was most pro- 
minently before the public during the rapid rise of electric lighting 
immediately after the Paris Exhibition, 1878, has devised a new 
incandescent lamp, the peculiarity of which consists in the use of 
silicium in place of carbon, and in dispensing with a vacuum. 

THE sixtieth session of the Birkbeck Literary and Scientific Insti- 
tution will commence on Monday next. ‘The evening classes are 
open to both sexes, and afford ample opportunity for the study of 
ancient and modern languages, mathematics, natural, applied, and 
mental science, art, law, history, literature, music, &c. e 
plans of the new building have been approved, and it is intended 
shortly to lay the foundation-stone. 

Ovur Birmingham correspondent says :—The light machinery 
engineers of Bristol are drawing supplies of airy pulley wheels from 
some of the bicycle makers in this district. They are built upon 
the spider principle, with a U shaped steel rim, wire spokes, and 
gun-metal hub, and it is understood that they are fitted into 
machinery that is sent abroad by the Bristol engineers, and are 
run with catgut. The sizes ordered vary trom 12in. to 50in. 
diameter, and the demand is increasing. 


Tr is stated that the German Government intends now to devote 
its attention to the execution of the project for the construction of 
the canal connecting the North Sea with the Baltic. Several 
officers of the General Staff have recently visited the districts 
through which the canal will pass, in order to make inquiries, and 
the Chief of the Staff has now been instructed to make a report on 
its maritime poo A commission, posed of bers of 
the Staff and officials from the War and Admiralty Departments, 
has also been appointed with a view to making the necessary pre- 
parations for the execution of the project. 

AN immense flagstone, which is said to be the largest ever 
quarried in America, has been sent to New York for the sidewalk 
in front of R. L. Stewart’s new brownstone residence, Fifth- 
avenue. The great slab is of river bluestone, and measures 
26ft. Gin. by 15ft. Gin. It is 9in. thick, and weighs over 30 tons. 
If raised on edge it would make one side of an average sea- 
shore cottage. The stone was cut from a quarry in Sullivan 
county, and was taken down the Hudson on the deck of a barge; 
there it was unloaded, the Scientific American says, by being raised 
high enough with screw jacks for two heavy flat-stone wagons 
to be placed under it, when it was drawn to its destination by 
eighteen powerful horses. 


Somk important trials have recently been made in the Keyham 
Basin, Devonport, with the Audacious ironclad, the new flagship 
for the China station. Booms had been rigged out from the star- 
board side of the ship, varying in length from 30ft. to 40ft., and 
from these were hung wire nets protecting the whole side of the 
vessel, When the booms were lowered there were 18ft. of netting 
submerged, enough to defeat the action of any torpedo, as from 
experiments it has been found that the destructive radius of 
torpedoes does not exceed 10ft., and that when they are exploded 
at a greater depth the weight of the water takes the explosion down- 
wards. The working of the booms was most satisfactory, demon- 
strating that the nets afford effectual protection. 


From the report on the Metropolitan water supply, by Colonel 
Frank Bolton, it appears that ail the companies are at present 


voluntarily moving in the matter, and giving constant supply under | 


the provisions of the Metropolis Water Act, 1871, in some portion 
of their districts. The Act provides power to compel the com- 
panies to give constant supply, as and when the public authorities 
may see fit to demand it; but no company is compelled to give 
such constant supply if it can be shown by them that after the 
expiration of two months from the time of service of the requisi- 
tion more than one-fifth of the premises in such district are not 
provided with the proper fittings, in accordance with the regulations 
made under the above-mentioned Act. 

THE sanitary appliances in the residence of Mr. W. K. Vander- 
bilt are described and illustrated very fully in the American Sani- 
tary Engineer, and are worthy of consideration by our sanitary 
appliance fitters. The arrangements for carrying the various pipes 
in the building in such a way that they may be easily inspected and 
renewed are particularly worthy of attention, and though it may 
be well to hide these pipes as much as possible from general view, 
it is very desirable that they should not be placed so that walls and 
plaster have to be pulled to pieces when repairs are necessary, and 
admitting this, those who have designed the arrangements in Mr. 
Vanderbilt’s house have made special brackets and hangers for the 
pipes so that they may be taken out and repaired with the same 
facility as pipes in a well-arranged system of pipes in a testing house, 

On the 12th inst. Messrs. Edward Finch and Co., of Chepstow, 
made a highly successful trial trip of the new iron screw steamer 
Rougemont, built by them for Messrs. John Cory and Sons, 
Cardiff. After a careful run down the tortuous river Wye, the 


vessel proceeded down the Bristol Channel to off Ilfracombe, - 


where her sea-going capabilities were fairly tested. An average 
speed of 10} knots was obtained with 80 revolutions and 751b. 
steam pressure. The following are the, general particulars :— 
Length over all, 250ft.; beam, 37ft.; and depth of hold, 18ft. 3in., 
and has a carrying capacity of 2000 tons. She is constructed with 
five water-tight compartments, and adapted for carrying grain 
cargoes. Her engines are compound surface condensing, 140 nomi- 
nal horse-power, and her boilers are of large dimensions, with 
Fox’s patent corrugated furnaces, the machinery having been 
fitted by the builders. 


In a letter to the editor of the Berkshire Chronicle, on ‘‘The 
Stack Driers,” a correspondent, Mr. Herbert Simmons, says :— 
“Some of the hay cut out is worth £4 or more per ton, and the 
rest if shaken into a large stack and submitted to the steaming 
process, will be worth £3 or £3 10s. per ton. The hay that is sold 
for £4 and £5 per ton will pay the cost of improving the other. 
Apart from the cost of pumping the stacks, a process of weeks and 
weeks, together with the coal, engine driver, and supervision, it 
appears to me that the society will lose something like £4 per ton, 
and this on the part of inventors to teach us how to make hay 
when on the adjoining farm of Mr. M. H. Cundell, whose stackyard 
I took the liberty of inspecting, I find four stacks containing about 
120 tons of the finest meadow hay that can be produced, made at 
the same time and off the same kind of land without artificial 
means, and all worth £5 per ton or more. What the barley may 
be when it has been submitted to another artificial drying I cannot 
say, but what it was valued at by two of the best judges in Read- 
ing Market, without their knowing where it came from, was 27s. 
per quarter. At the same time I submitted a sample of barley 
grown on the adjoining farm of Mr. E. Hobbs, which was valued 
at 42s. per quarter. He had no artificial assistance, the same 
weather, the same kind of land, and a good crop of barley. The 
land on both farms is adapted to the growing of the finest barley, 
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COMPOUND MARINE ENGINE 


THE accompanying engravingillustrates acompound launch engine 
with cylinders 7in. and 12in. diameter by Sin. stroke, constructed 
by Mr. Harker, of Norton-road, Stockton-on-Tees. This engine 
has been designed with the intention of bringing the complete 
machinery into as small space as possible, and at the same time 
to give as much access to the working parts as may be witha 
small job. The pair of cylinders along with their steam chests, 
and all thoroughfares, cylinder bottoms, brackets, and branches, 
are cast in one, thereby saving weight, loose parts, &c.; the 
cylinder covers and valve chest lids are the only joints requiring 
making. In the present case reversing is effected with a wheel 
and double thread screw, and the rod connection carried on deck 


MR. F, J. HARKER, STOCKTON-ON-TEES, ENGINEER. 


to enable the engine to be worked either above or below. This 
answers the purpose well. 

Another feature is the guide below the bar link, which makes 
the reversing much easier and saves bent spindles and also leak- 
ing down the spindle glands. Theair pump connection to the con- 
denser is through the bed plate under the centre bearing, and the 
circulating pump connection through the bed plate under the after 

ing. In running theseenginesata high speed—600 per minute 
—Mr. Harker states that he found no heating in the crank 
bearing, and the after bearing is perfectly cold through the action 
of the circulating water under it. The size of crank shaft is 3in. 
diameter, and the main bearings and also crank pins are each 


in. diameter by 4in. long. The condenser has 170 tubes gin. 
diameter, and the tubes are packed with screw ferules and cotton. 
An average vacuum of 27in. is easily maintained, and no varia- 
tion is found under varying pressure or speeds. The pump 
rocking shaft works in adjustable bearings in the front columns. 
These bearings are set up with screw wedges. The sizes of 
pumps are—air pump, 6in.; circulating pump, 5in.; feed and 
bilge pumps, ]#in.; all 8}in. stroke and all single acting. The 
weight complete is 14 cwt. The extreme length is 2ft. 9in., 
extreme breadth over condensers, &c., 2ft. 9in.; height from 
crank shaft centre to top of cylinder, 3ft. 2in. This is a compact 
' and handy engine. 
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CENTIMETRE KRUPP GUN. 
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Tue sections herewith show the long 10°5 centimetre Krupp { Board of Works. The bridge is a return to masonry construc- , general groove in which the inventions run. New York, for 


gun, with which important results have been obtained this year | tion, and its granite elevation will no doubt have a very pleasing 
at Meppen, as well as a short pattern of steel common shell effect. We shall describe these and other engravings in a future 
and ring shell. A remarkable experiment was made with this impression. 


gun for theoretical purposes recently. A shot of 4 kilogrames | 
weight—about 9 lb.—was discharged with a charge of 44 kilo- | 


grams of powder with a velocity of 915 metres—about 2745ft. | up to the last day of August was 263,669. The fo 


It was found that at very high velocities the resistance of the air | 
did not continue to increase. 


| 


THE NEW PUTNEY BRIDGE. 


On page 235 we give the first of a series of engravings of the | 
new Putney Bridge, to be erected under the instructions of Mr. | 
Ed. Bazalgette, who has been appointed bridge engineer under | 


AMERICAN PATENTS.—The number of American peat issued 

owing is the 
proportion of one week’s issue of patents to inventors belonging to 
the various States:—New York, 74; Massachusetts, 42; Pennsyl- 
vania, 32; Illinois, 31; Ohio, 21; Indiana, 19; California and 
Connecticut, each 14; New Jersey, 12; Wisconsin, 11; Missouri, 
9; Iowa and Kansas, each 8; Rhode Island and Maryland, each 7; 
Georgia and Michigan, each 6; Minnesota, Texas, and Virginia, 
each 5; Arkansas, Nebraska, New Hampshire, and North Carolina, 


each 3; Maine, Tennessee, and Vermont, each 2; and one each for | Switzerland. Wit 


Colorado, Delaware, Columbia District, Idaho, Nevada, 
and West Virginia. 


aera deals principally with mechanical applications and 
scientific discoveries, and especially in matters relating to railways, 
machinery, and hardware. In New England States the tenden 
is almost entirely in favour of labour-saving machinery an 
particularly as applied to small and apparently trifling things. 
Again, in the west and south, the bulk of inventions relate to 
agricultural machinery, while in the Pacific States and among the 
Rocky Mountains they are almost entirely confined to mining 
matters. In fact, the Patent Office of a great country like America 
becomes, as it were, a kind of g phical index to the wants and 
requirements of the people. In the week ending August 29 there 
were also twenty-one patents taken out by inventors belonging to 
foreign countries, of whom twelve were _—. four from Canada, 
two from Germany, and one each from Denmark, France, an‘ 
4 all this profusion of inventive talent, it is sad 
been proved 


r i Oregon, | to state that from well-founded calculations it has 
More interesting than the actual figures is the | that not more than one inventor in a hundred gets any returns for 


Sir Joseph Bazalgette, the chief engineer to the Metropolitan relation of the physical character of the State and its people to the | his trouble. 
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TORPEDO BOATS. * 
By Mr. JoHN Donatpson, M.I.C.E. 

THE problem of constructing small vessels of high speed, and 
arming them with an efficient equipment for offensive torpedo 
operations, has long since passed the experimental stage, and naval 
officers now have at their disposal vessels of small size capable of 
outstripping, and in favourable circumstances, of destroying the 
fastest and most powerful fighting ships of the day. The great 
services rendered in the American civil war with ordinary steam 
launches and very inefficient torpedoes, showed the immense value 
of this system of warfare, and maritime nations were not slow to 
appreciate the importance of the more recent advances in mechanical 
science, which ultimately gave them the Thorneycroft torpedo boat 
and the Whitehead torpedo. As a consequence, all the great 
European Powers are now more or less fully supplied with torpedo 
boats, varying in efficiency from the simple Norwegian torpedo 
boat of ten years ago, with its towing torpedo, to the Italian and 
Danish first-class boats of to-day with their Whitehead torpedoes 
and Nordenfelt or Hotchkiss machine guns. The towing and spar 
torpedoes, owing to the improvement in machine guns, are now 
rarely fitted, except as an alternative armament, as only under the 
most favourable conditions would it be possible to approach sufti- 
ciently near to a vessel to use them under the terrible hail of missiles 
which could be kept up by her machine guns. The result is that 
at present all the torpedo boats under construction by my firm are 
to be armed with the Whitehead torpedo, and nearly all of them 
are to have in addition machine guns to enable them to fight other 
boats, and to distract the attention of the guns’ crews of any 
ship they may have to attack. As a consequence of the conditions 
under which torpedo boats are intended to be used, all the various 
types have gradually been resolved into two distinct groups, viz., 
those attached to and carried by larger vessels, and those sufli- 
ciently large to act independently, and to a certain extent to keep 
the sea. These two groups have been named by the English 
Admiralty, the second and first-class groups respectively. The 
second-class boats are intended to be used as auxiliaries to the 
ships to which they may be attached, and the first-class for harbour 
and coast defence. The models on the table represent the original 
second and first-class boats of the English Admiralty. 

The second-class boat, it will be observed, is fitted with davits 
and discharging frames, so arranged that when the davits are 
inboard, the frames with the torpedoes in them may be carefully 
housed on deck, and when the davits are brought forward, the 
frames, by means of a system of parallel motion, are not only 
lowered over the side, but are kept close to it, so as not to affect 
injuriously the stability of the boat. When in the firing position 
the discharging frame is parallel to the centre line of the boat, and 
2ft. below the surface of the water, with the forward end slightly 
inclined downward, so as to facilitate the egress of the torpedo. 
In this system no external impulse is given to the torpedo, which 
is set in motion by the action of its own engine, the pulling of a 
lanyard liberating the torpedo, and then starting its engine. 
There are a good many objections to the frame and davit dis- 
charging gear, such, for example, as the great resistance offered by 
the frames and torpedoes when in the discharging position, and the 
necessity of reducing the speed of the boat to about three knots 
before firing. Hence in 1880 the Admiralty invited us to consider 
the possibility of carrying the torpedoes in troughs on the forward 

-part of the deck, all ready for discharging, and ejecting them by 
means of an impulse gear similar to the compressed air apparatus 
in use in the Navy, but using steam instead of compressed air. 
This we did, and submitted a design for a second-class boat fitted 
in this way, which was approved. This type of boat—see table, 
type A—and is at present the approved type of second-class 
boat in the English Navy. The dimensions are :—Length over all, 
63ft.; beam, 7ft. Gin.; draught of water, 3ft. 4in.; displacement, 
12} tons. The hull, as is usual in our boats, is constructed of 
Bessemer steel galvanised, and is divided into ten compartments, 
by means of bulkheads and half-bulkheads, as shown in the 
diagram ; so that should one of these compartments be filled with 
water, neither the buoyancy nor the stability of the boat will be 
seriously affected. This was proved in a collision which took place 
at Portsmouth in 1880, when one second-class boat ran into 
another at full speed. The bow compartment in one boat and the 
compartment forward of the boiler in the other were filled, but 
both boats kept afloat, and no damage was done to the machinery 
or pipe connections. 

The machinery in this type of boat consists of a pair of com- 
und surface condensing engines having cylinders 8}in. and 13in. 
meter respectively by Sin. stroke, giving 150 indicated horse- 
power at a speed of 653 revolutions per minute, corresponding to 
17°65 knots per hour, the maximum measured mile speed attained 
by these boats. The surface condenser is of copper, tinned inside, 
and fitted with brass tubes, also tinned, and secured at the ends 
by means of screwed glands and tapes. The condensing water is 
supplied by means of a centrifugal pump Sin. diameter, driven by 
a separate engine having a cylinder 2in. diameter by 2hin. stroke. 
The boiler is of the locomotive type, the shell being made of steel, 

with a copper fire-box and brass tubes, sufficiently strong to with- 
stand a water pressure of 260 1b. per square inch and a working 
pressure of 130 1b. pe square inch. The area of the fire-grate is 
6°6 square feet, and of the beating surface 268 square feet. The 
stokehole in these boats is entirely enclosed, and air is supplied to 
the boiler by means of a fan 2ft. 3in. diameter, driven by an 
independent engine having a cylinder 3}in. diameter by 2hin. 

stroke, which gives a pressure of from 2in. to 3in. of water at a 
speed of about 800 revolutions per minute. 

A curious result arising from the use of the closed stokehole and 
forced draught is that the stokers are kept cool and comfortable by 
the large volume of air continually passing through, instead of 
being half roasted, as is too frequently the case with an open stoke- 
hole and attenuated draught. To protect the stokers from injury 
the fire-doors of these boilers are made to shut tight, and the ash- 
pan is cased in with a light casing having flaps in front opening 
inwards, so that if any undue pressure arises in the fire-box 
through the bursting of a tube, or other sudden leakage in the 
boiler, these flaps are closed and the steam is prevented from 
entering the stokehole. In order to prevent an excessive pressure 
which would carry away the casing, a passage is provided from the 
ashpan to the deck, closed by a door with a spring catch sufficiently 
strong to withstand the ordinary air pressure in the stokehole, but 
which will yield with any pressure above that. 

Another fitting, and a very valuable one, is a nozzle fitted in the 
bottom part of the barrel of the boiler, connected by means of a 
pipe to the deck, and to which a hose can be attached from the 
ship’s boiler, and steam be introduced among the water in the 
boat’s boiler so as to heat it quickly. In using this apparatus—the 
boiler being filled with cold water to the usual oak and the fire 
laid—steam is admitted from the ship’s boilers and the fire lit. In 
a few minutes—on one trial at Portsmouth 9 min. 36 sec.—60 lb. 
is raised and the boat is able toproceed. This pressure is not 

iable to much fluctuation on the starting of the engines, as the fire, 
by means of the fan, is in very good condition by the time the pres- 
sure reaches 60 lb. The armament of these boats consists of two 
14in. Whitehead torpedoes 14ft. long, laid in the troughs previ- 
ously referred to, and arranged to be projected therefrom by means 
of two piston rods in steam cylinders 4jin. diameter by 7ft. stroke. 

The steam is admitted to these cylinders by means of a valve work- 
ing on a face having two steam ports, one at each end, connected 
to the cylinders in such a way that when the valve is pushed for- 
ward.steam is admitted to the port cylinder, and when itis pulled 
backward, to the starboard cylinder. The whole motion of the 
valve each way is #in., and is obtained by means of a screw on the 
spindle passing through the valve. This spindle is connected to the 

stops on the sides of the torpedo troughs in such a way that when, 
for example, the handle on the end of it is moved to starboard. 


* Paper read before the British Association at Southampton. 


the starboard stop is withdrawn and the valve pulled backward so as 
to admit steam behind the starboard piston and eject the starboard 
torpedo, A stop on the handle regulates the amount of opening 
of the valve, so that when there is only a pressure of 60 lb. in the 
boiler the port is opened to its full extent, and when there is a 
pressure of 130 1b. the opening is reduced to one-half. 

Experiments with the apparatus at Portsmouth gave excellent 
results, the torpedoes being ejected with a high velocity and 
running their course with great accuracy. In addition to the bulk- 
heads and half bulkheads previously mentioned, which limit the 
quantity of water entering through a leak, these boats are fitted 
with an ejector in the stokehole capable of ejecting 45 tons of 
water per hour, and a connection by means of which the centrifugal 
pump may be utilised in emptying the bilges to the extent of 30 
tons per hour—in all 75 tonsper hour. Thus, it is possible to eject 
the whole displacement of the boats every ten minutes. Sluices 
are provided in the bulkheads and half bulkheads to permit the 
water to flow to the pumps and ejectors. The lifting of the boats 
is effected by means of slings attached to hoops on the bulkheads 
forward of the boiler-room and aft of the engine-room. The 
lifting weight of the boats with steam up, coals, torpedoes, and 
crew on board, is 12) tons. 

In the second-class boats we have built for the Danish Govern- 
ment, and in those we are at present building for the Italian 
Government—see table, type B—the hulls, engines, and the 
boilers are the same as in the English second-class boats, but the 
ejecting apparatus is different, and is in many respects, I think, 
better than the steam impulse gear. It consists of two tubes occu- 
pying nearly the same position as the troughs in the English boats, 
and the torpedoes placed in them are ejected by means of com- 
pressed air admitted to these tubes behind the torpedoes. The 
torpedoes thus form their own pistons, and it is obvious that as 
there are no pistons and rods to be started at the beginning and 
brought to rest at the end of the stroke, the impulse is more effi- 
cient and certain than in the case of the steam impulse gear. 
Another advantage of the air impulse gcar is that so long as the 
reservoirs and the torpedoes are charged, the boats may be used 
independently of steam being up in their boilers. They would in 
this case be equivalent to so many launching tubes on the ships to 
which they may be attached. The pumping arrangements in this 
boat differ somewhat from those in the English boats, inasmuch 
as the use of the centrifugal pump for aiding in pumping out the 
bilges is abandoned, and six ejectors are fitted instead—one of 
45 tons in the stokehole, one of 20 tons in the engine-room, two of 
20 tons for the forward compartments, and two of 20 tons for the 
after compartments—in all a pumping power of 145 tons per -hour, 
at which rate the whole displacement could be pumped out every 
five and three-quarter minutes. It looks at first sight as if it would 
be better to have pumps alone for clearing the bilges, seeing that 
the use of ejectors involves putting salt water in the boilers of 
these boats. It would take a large quantity of salt water used in 
this way, however, to do these boilers much harm ; and the great 
convenience of having ejectors in the several compartments, so as to 
be available at any moment, and the ease with which they may be 
set to work in any one compartment without having to communi- 
cate with the engine-room or any of the other compartments, give 
ample warrant for the use of ejectors instead of pumps. Nothing 
is settled as to machine guns for the use of the second-class Italian 
boats, but the Danish second-class boats are to be armed with the 
Gardner gun, so as to enable them to be used as picket boats or for 
other purposes where guns would be useful. 

Returning now to the first-class type of boat represented by the 
model on the table, it will be seen that the armament is very 
different from that of the second-class boats, and consists of three 
14in. torpedoes, two being carried in transporting carriages on the 
sides of the vessel, and one in the torpedo gun, as it has been 
called, on the forward deck. This gun, it will be observed, is, like 
other guns, not only capable of being elevated and depressed, but 
also of being trained so that the torpedo may be discharged ahead 
or on either side. There is no necessity, therefore, for the boat 
attacking bows on, as in the case of the second-class boats, neither 
is it necessary to stop her immediately before or after discharging 
her torpedoes, as she may run past an enemy and discharge the 
torpedo whilst running at full speed. 

e torpedo gun is loaded by running the transporting carriages 
along to the rear of the gun and opening the door which carries the 
air impulse tubes. The torpedo is then pushed into its place, the 
door closed, and the gun is again ready for firing. 

In the earlier examples of this gun, the torpedo was ejected by 
means of compressed air in a telescopic impulse tube, but I have 
been told that the more recent arrangement is to eject it by means 
of a cartridge containing a slow burning powder. 

On comparing this armament with that of the second-class boats 
it will be observed that where these boats carry two torpedoes into 
action all ready for being ejected, the English first-class boat only 
carries one. It is true that the two torpedoes in reserve can readily 
be put into the gun, but the boat must retire while this is being 
done, or the men engaged in the operation will be very much 
exposed. 

A more serious objection, in my opinion, is the exposed position 
of the reserve torpedoes. A Nordenfelt bullet striking one of 
them in the machinery compartment would at the least render 
the torpedo useless, while if a Hotchkiss shell were to explode in 
the air chamber, the chamber would be blown to pieces, and serious 
damage might be inflicted on the boat. 

Authorities differ as to the effect of a shell exploding among the 
gun cotton of the charge. Foreign officers maintain that it would 
explode the gun-cotton, while our own officers consider from 
experiments they have made that it would simply cause a harmless 
ignition. These differences of opinion may possibly be the result 
of differences in the composition of the gun-cotton or in the charge 
of the shell. 

The dimensions of most of the Admiralty first-class boats are :— 
Length over all, 87ft.; beam, 10ft. 10in.; draught of water, 
5ft. 2in., with a displacement of 32°4 tons. That illustrated by 
the model, however, is fitted with a ram bow, and is 90ft. 6in. in 
length over all. 

The engines are compound surface condensing similar to those in 
the second-class boats, with cylinders 12in. and 20{in. diameter 
by 12in. stroke, and give out 469 indicated horse-power at a speed 
of 443 revolutions per minute, the speed of the boat at the time 
being 21} knots per hour. In the Italian type of first-class boat 
—see table, type C—the dimensions are:—Length over all, 
100ft.; beam, lift. 8in.; draught, 5ft. 5in.; and displacement 
344 tons. The hull is somewhat similar to those of the Italian and 
Danish second-class boats, with the exception, as might be expected, 
that the torpedo gear is entirely inside the hull, and therefore 
better protected. The subdivision of the hull is carried out by 
means of bulkheads and half-bulkheads as usual in our boats, and 
the compartments thus formed are cleared of water by means of 
ejectors entirely, six, each of forty-five tons per hour capacity, 
being fitted in each boat—in all 270 tons per hour, or equal to 
pumping out the displacement in seven and t! we ee minutes, 
The machinery is similar to that fitted in the English first-class 
boats, but the cylinders are somewhat larger, being 13}in. and 22in. 
diameter respectively, by 12in. stroke. 

The pumping arrangements are also different, inasmuch as all 
the pumps are driven by a separate compound engine, and the 
main engines are devoted entirely to propelling the ship. The 
auxiliary pumping engine has cylinders 54in. and 9in. diameter by 
Tin. stroke, and drives a centrifugal pump 15in. diameter by 34in. 
stroke, two feed pumps 4in. diameter by 3in. stroke, and a bilge 
pump 24in. diameter by 3in. stroke. The air and circulating pumps 
are driven at the same = as the auxiliary engine, viz., 450 
revolutions per minute, and the feed and bilge pumps at one-fourth 
of this speed by means of a worm and wheel on the end of the 
shaft. e principal reason for the adoption of an auxiliary 
engine in the case of these Italian boats was the additional chance 

iven of keeping the boat afloat in the event of the main engines 
ing disabled, all the pumps in the earlier boats of this class being 


arranged to pump from the engine-room bilge, to which the other 
were means of sluices. 

The fact, however, that an additional engineer has to devote his 
entire attention to the lubrication of this engine and its proper 
working, and the difficulty of getting a sufficient supply of water 
through the various sluices to keep all the pumps fully occupied, 
have led to its abandonment in all the later boats we are building, 
and the clearing of the bilges by means of ejectors, as already 
mentioned, The boilers in these boats are somewhat larger than 
in the English boats, and have a grate surface of 19°4 square feet, 
and a heating surface of 698°8 square feet. The armament con- 
sists of four 14in. Whitehead torpedoes, arranged as shown in the 
di m, that is to say, two in the ejecting tubes and two in the 
loading troughs temnedionahe behind them. The ejecting tubes, it 
will be observed, are entirely enveloped in the hull of the boat, 
and are similar to those in the Italian and Danish second-class 
boats. The thickness of the tubes is din., and the plating of the 
boat outside ,,in., making in all ,f,in. which a bullet or shell would 
have to penetrate before getting at the torpedo. The two spare 
torpedoes carried in shoots just behind the ejecting tubes are so 
arranged that they can be readily pushed into them after the two 
first have been fired. The air for the supply of the torpedoes and 
for ejecting them is supplied by a small air-compressing pump in 
the engine-room, capable of supplying 7°06 cubic feet of air per 
hour at a pressure of seventy atmospheres. The air is taken from 
this pump along a gin. diameter copper tube to a stand-pipe between 
the two ejecting tubes, whence it is distributed to the torpedoes orto 
the air reservoirs for the supply of the ejecting tubes as required, 
These reservoirs consist of four tubes of steel 10ft. long, 3iin. 
internal diameter by ,‘;in. thick, and the air, at a pressure of 
seventy atmospheres, is taken from them to the ejecting tube, 
through a valve which only admits a given volume at this pressure, 
On passing the valve it expands in the space surrounding the after 
part of the torpedo, and pushes the forpedo out with a reduced 
pressure of about one and a-half atmospheres. As an additional 
armament, the conning towers have been strengthened so as to 
enable a Nordenfelt two-barrelled gun to be mounted on them, 

A novel feature in first-class boats is the permanent lifting gear 
with which these boats are fitted. This consists, as in the second- 
class boats already described, of four steel rings or hoops, two on 
either side of the deck, firmly attached to each of the bulkheads at 
the ends of the hinery partments. Four steel wire rope 
slings are attached to these hoops and to the shackle on the crane 
hook by means of smaller shackles; and such is the ease with 
which these boats, weighing about 28 tons each, can be lifted about, 
that on the occasion of shipping the first pair of them it was found 
that an hour and a-half was sufficient to ship both boats from the 
time of commencing to lift the first of them. The actual lifting 
only occupied a few minutes, the greater part of the time being 
occupied in shifting the vessel backward and forward so as to enable 
the shear legs to plumb the positions the boats were to occupy on 
her deck, 

We now come to the largest boat yet built by us, viz., that built 
for the Danish Government—see table, type D. She is 110ft. 
long by 12ft. beam, draws 6ft. 3in. of water, and has a dis- 
placement of 524 tons. Her general arrangement is somewhat 
similar to that of the Italian boats, the principal differences being 
in the topedo room, which is larger and has the conning tower at 
the after end, and in the cabins, the after of which is set apart for 
the executive officers and is entered from the deck, while the for- 
ward one is reserved for the engineer and is entered from the engine- 
room. The engines are compound surface-condensing, and have an 
auxiliary engine for driving the pumps, similar to that in the 
Italian boats. Unlike them, however, the cylinders are steam 
jacketted so as to secure the utmost economy in the working of the 
engines when running at a comparatively low speed ; one of the 
conditions of trial being that the boat should carry sufficient coal 
for a run of 1000 knots at a speed of about 10 knots. On the trial it 
was found that the bunker capacity of 10 tons was sufficient to propel 
the boat 1200 knots at a speed of 11 knots. The indicated horse- 
power required for this speed was found to be 68. The cylinders of 
these engines are 144in. and 24}in. diameter by l4in. stroke, which 
at a speed of 400 revolutions per minute gave 750 indicated horse- 
power, the speed of the boat being 20} knots. On the three hours’ 
trial the speed was found to be 19°91, or practically 20 knots per 
hour. The boiler of this boat is similar to those in the English and 
Italian first-class boats, but is larger, having 1014 square feet area 
of heating surface and 27°4 square feet of grate surface. The 
armament consists of four 15in. Whitehead torpedoes 19ft. in. 
length, carrying a charge of 801b. of gun-cotton, and capable of 
going a distance of 1000 yards at a speed of 18 or 19knots. Instead 
of having a large number of torpedo boats round the coast, the 
Danish Government propose to carry this boat, and others of her 
class which they propose to build, from point to point of the coast, 
on their railways. ‘Thus an enemy, although he might know the 
number of torpedo boats the Danes had, would never know where 
to expect one or more to turn up. I believe I am right in saying 
that the Danish torpedo boat is larger than any other vessel of its 
class afloat, but she will not occupy this proud position much 
longer, as we are now building a somewhat larger boat for the 
Russian Government. This vessel will be 113ft. long by 12ft. Gin. 
beam, with a displacement of 584 tons. Her contract speed is the 
same as that of the Danish boat, but she will do it under much 
more adverse conditions, as the Russian authorities have insisted 
on our carrying an unusually heavy load on the trial, so that there 
may be no doubt of her keeping up her trial speed on service. 

In stating in the earlier part of this paper that the spar torpedo 
is now rarely fitted except as an alternative armament, I did not 
mean to say that it was v4 any means obsolete, as it is well suited 
an account of its small cost for many countries where the White- 
head torpedo might be idered an expensive luxury. It is more 
easily managed also, and would no doubt prove a valuable weapon 
in the hands of a seafaring population trained to the use of torpedo 
boats. Relatively to the Whitehead torpedo, however, it is a 
torpedo with a spar 10 yards long as compared with one having a 
spar 400 yards long, as it is now generally conceded that 400 yards 
is a distance at which the Whitehead torpedo can be used with 
tolerable certainty. 

It is a question, however, whether it would not be the more 

rudent and certain course to use the spar torpedo in circumstances 
ike those which obtained in Alexandria the other day, when 
the attacking ships were so enveloped in smoke that the firing bad 
to be suspended till the smoke cleared away. The midshipman in 
the tops might have seen boats 400 yards off, and might have 
directed the machine gun fire upon them, but close in, I question 
if he could, and it would be easier for the commanders of the 
torpedo boats to find an opening for a spar torpedo than to direct 
the course of a Whitehead in the mass of smoke with which they 
and their enemy would be surrounded. I may say that the Eng- 
lish first-class boats are now being armed with the spar torpedo. 
It may not, perhaps, be out of place here to urge the immense 
value of these boats for the defence of our coasts and those of our 
colonies. With a properly organised torpedo boat service, I do 
not think it would be ible for an enemy’s fleet to treat English 
forts as the Egyptian forts were treated by our fleet at Alexandria. 
It would, no doubt, be a very sad thing if our English navies were 
unable to keep an enemy far away from our shores, but it would 
be infinitely worse if any disaster happened to our fleet, and we 
had not the means at the mouths of our principal rivers and in our 
great harbours of driving him off. I think I am right in saying 
that at present the total number of first-class boats available for 
this purpose is under two dozen, and some of these are away in 
the Mediterranean. ; 

The small cost of these boats, as compared with that of iron- 
clads and forts, and the readiness with which er A may be trans- 
ported on larger vessels, recommend them specially for the defence 
of our colonies and of our coal depéts. Scattered as our colonies 
are, and our coal depdts ought to be in all parts of the ocean, some 
of them might, in the exigencies of a great war, be bereft of the 
protection of our ships, and would run the risk of falling a prey to 
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any adventurous captain who might be mga to harass them. 
I fancy, however, that his movements woul: 

if he knew that torpedo boats were in his neighbourh 
successful shot from one of which would at least cripple his ship 
and might send her to the bottom. Of course I do not propose for 
one moment that these boats should take the place of forts, but 


be somewhat 


miles from shore and to attack a ship in her most vulnerable part, 

I think they would prove most valuable auxiliaries to forts in any 

scheme of colonial defence. To facilitate reference I have prepared 

a table—given below —in a condensed form the principal 
| dimensions, arma ment, &c., of the boats I have described :—~ 


| since forts are stationary and torpedo boats are able to go many 


Dimensions, Armament, &e., of Torpedo Boats, described in Mr. Donaldson’s paper. 


\ 

23 

Group. | Type. Iustration. i |S Torpedo armament. and weight Be 2 
3 3 | projectile. as 
33 

ft. ft. in.) ft. in, | minutes 
English} Model 60 67 6/38 10°9 |150| 17°65 Two 14in. Whitehead | Side frames None 75 8} 
English, TypeA | 63 0/7 6 4 | 12°5 | 150) 17°53 Two 1d4in, Steamimpulse| None 75] 10 
| 

B | 0/7 6/3 4) 19% 17°35 Two Air impulse | aia, | 145] 5} 

English} Model | 90 61010] 4 5 | 32°5 400| 2170. Theo Torpedo gun| None = 147| 13} 

| | 2-barrelled |) lin. dia. ws 

First- }| Italian} TypeC [100 011 8 | 5 4°5 21°96 Air impulse | { 270| 72 

5-barrelled | 1}in. dia., 
Danish; TypeD (110 0/6 750 | 20°75 Four 15in. ” Air impulse Hotchkiss |11b. 20z. wt. {180 174 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


WISWALL’S TILTING WEIR. 

Srr,—I have pleasure in replying to Mr. Olive’s second letter on 
the above-named subject, and in doing so I will endeavour not to 
go further afield than a full and definite reply requires. I will try 
to follow seriatim the questions as they are raised. Mr. Olive's 
first point is that ‘‘one would have judged that no observations or 
experiments would be necessary to Sareine whether the principle 
is correct.” I quite agree with Mr. Olive in this, and I do not see 
how any of my statements can be construed into a contrary expres- 
sion of opini M tention was, and is, that the circum- 
stances under which this particular weir is placed should be known 
in order to judge whether or not the axis in this individual instance 
has or has not been placed at a sufficiently low point in the gates 
to cause them to tilt automatically under the head of water at 
which it was desired they should, That these circumstances were 
not known to Mr. Olive in the first inst: is wit i by the 
drawing he contributed, in which he shows the tail water of the 
weir only raised by a flood, equally with the head water. However, 
as he is willing to accept my data hereon, this need not be dwelt 
upon, Mr, Olive then proceeds to put a hypothetical case, under 
which the weir, he states, would not act. Unfortunately, how- 
ever, for his exempla gratia, another of my observations steps in to 
answer this. The highest flood on record in the Irwell—that of 
1866—only flowed 6ft. over the crest of Throstlenest weir. Had it 
been otherwise, I should probably have made a different provision. 
After stating this it is almost superfluous to point out that long 
before 9ft. could be reached the weir would have tilted over. I must, 
nevertheless, say that I do not agree with Mr. Olive that there is 
the least probability of a 9ft. flood over Throstlenest weir. 

The next question asked is, Why the draw chains are provided 
if the gates are automatic? This has already been explained in 
your journal—see p. 153, column 1, lines 130 to 135; also p. 196, 
column 2, lines 78 to 83 and 100 to 102—and it need not be 
reiterated. There are, however, still other reasons which make it 
of value to be able to open out the weir at any time, such as the 
power obtainable thereby to scour out the bed of the stream, and 
thus dispense—wholly or partially—with dredging. At Howley 
Quay, on the lower reach of the river, such action has in two 
years deepened the river from 4ft. to 8ft., no small thing; but this 
may be deemed a digression. 

I now come to the weir on the Medlock, and here again Mr. 
Olive errs, but it is perhaps due to an ambiguity in my letter, for 
which I apologise. The sentence, ‘‘2ft. head of water” should 
read, ‘*2ft. head of flood water.” This only means 4in, running 
over the gate, the crest of which is 1ft. Sin. above the built sill. 
The sectional area of the water passing over the weir is thus 
7Oft. x 2ft. = 140, and over the gate 10ft. x Odft. = 34; total, 
1434, with a velocity of 12ft. per second. The capacity of the 
vertical shaft at such time is 78°8 square feet, with a velocity of 
23ft. per second. Thus the discharging capacity of the weir = 
1720 cubic feet per second, and of the shaft = 2152 cubic feet per 
second. This will explain the seeming inconsistency which would 
be presumed from Mr. Olive’s concluding remarks. 

FRANCIS WISWALL, 

Bridgewater Navigation Offices, Manchester, 

Sept. 25th, 


SHEAF-BINDING REAPERS, 

Sir,—In your issue of the 15th inst. we notice a letter from 
Messrs, J. and F. Howard, which has for its avowed object the 
desire to prevent yetpee from being misled as to the complete- 
ness of the recent trial of sheaf-binders by the Highland and Agri- 
cultural Society of Scotland ; and whilst they deny the contention 
that a more prolonged trial would have led to different results, 
they think that a more prolonged trial would unquestionably have 
ins; _ greater confidence, and been more satisfactory to the 
public, 

We certainly think that Messrs. Howard need not in such a 
letter have reminded your readers that they exposed themselves to 
the usual remarks applied to “disappointed exhibitors ;” and we 
have only heard one opinion camel upon that matter by those 
who have drawn our attention to their letter. We think, however, 
some of the wrong impressions calculated to be created by the letter 
in question ought to be removed. 

Anyone unacquainted with the facts, upon reading Messrs. 
Howards’ remarks would gather that the trial was begun and 
ended in one day, and as they profess to give the “‘ facts” we 
think they ought to have mentioned that the judges spent about 
two hours at each of the competing machines on the day before 
the machines were worked in the crops and the early part of the 
next morning, when all the points of mechanical construction 
were minutely gone into, under five or six different heads, includin; 
the careful weighing of each machine. Next, as to the sodden 
and unsuitable condition of the crops, we venture to assert that 
many thousands of acres have, in most years in Scotland, to be cut 
in a condition in no r ts more fa ble than that of the corn 
on the day of the trial, and we think the judges were wise in 
eens the machines to so severe a test. But perhaps Messrs. 

oward more especially refer to that part of the barley where 
their machine and Mr. Wood’s failed to cut through, and where our 
machine went through without a stop . If soit was undoubt- 
edly an unfortunate thing for Messrs. Howard that that part of the 
= was not in a better condition. 

essrs. Howard think it will be obvious to your readers that the 
trial was necessarily of a hurri er; but we do not think 
more time is generally spent upon each machine at any of the great 
trials than was devoted to the three machines in competition at 
Bishopton last month. The Royal Agricultural Society of Eng- 
land have decided upon the merits of several dozens of machines of 
various kinds in one week, and here the five judges devoted two 

only three, 
you not think, Sir, that some of your readers may possibly 


be led by Messrs. Howard’s letter to suppose that the judges had 
no very difficult task to perform in judging as to the comparative 
merits of the three machines on trial ? 

The most surprising thing, however, to us in Messrs. Howard’s 
| letter is that they should, in writing to your paper, announce thata 
report sent toa ve gr by one reporter would indicate the opinion 
of those who witne: the trial, it being a most easy matter, if 
, we thought you would care to vo ip so many extracts from otber 
| papers, to show that the general opinion of those who witnessed 
the trials was not by any means in accord with that of the reporter 
who furnished the article for the local paper referred to. 

Of course we are content with the result of the Bishopton trial, 
inasmuch as under seventeen different headings we were awarded 
833 points, as against 789 to the second, and 770 to Messrs. Howard’s 
machine. The judges on the occasion were, Thomas Mylne, Niddrie 
Mains, Liberton, Edinburgh, chairman of the Society’s Machinery 
Committee ; James Biggar, jun., of Chapelton, Grange, Dalbeattie ; 
John Findlay, Springhill, Baillieston; and James Shaw, Skaith- 
muir, Coldstream ; engineer, Wilson Hartnell, M. Inst. M.E., 
Bensons-buildings, Park-row, Leeds, of whom the Worth British 
Agriculturist speaks as having been judiciously selected as men 
| having a good practical knowledge, and in whose judgment the 
| agricultural community can repose confidence; and as this paper 
| in its report of the trial errs in two or three instances in favour of 
| Messrs. Howard’s machine, including a statement giving the weight 
| of Messrs. Howard’s machine as being 2 cwt. less than it really was, 
| we think Messrs, Howard, as well as the general public, may fairly 

admit that the Bishopton trial was sufficiently long to decide, 
beyond dispute, that the competing machines were justly placed 
as Hornsby first, Wood second, and Howard third, and that such 
award being a just one, the public may have every confidence in it. 
RICHARD HORNSBY AND Sons, Limited. 
Grantham, September 27th. 


BUCKET DREDGERS AND EXCAVATORS. 


Srr,—With reference to your notes last week on ‘‘ Excavators at 
the Marine Engineering and North-East Coast Exhibition,” we do 
not intend to enter into lengthy correspondence, but think it need- 
| ful only tosay : First, that in the practical working of our dredgers, 
| excavators, and elevators the counter-weight for bringing back the 
opening chain does not, asimplied, act against the falling of the bucket 
or grab, but the whole energy of the grab or bucket in its descent 
is made available upon the material to be excavated, equally the 
same as in the other arrangement therein referred to. Secondly, 
the small engraving, as shown, of the combined bucket or grab 
cannot, we contend, be claimed under the patent referred to. 

We shall be very glad to further explain the matter to anyone 
who wishes to have further information if they will communicate 
with us, PRIESTMAN Bros, 

52, Queen Victoria-street, London, 

September 28th. 


PRESSURE OF GRAIN IN BINS, 


Sir,—The letter signed ‘‘Higginbottom and Stuart,” which 
appeared in your issue of the 22nd inst., needs no answer on its 
merits, but as it is typical of popular fallacies concerning the 
— and movements of grain, a few remarks may be useful. 

e increase of pressure on the bottom of large bins caused by the 
vibrations communicated to heavy walls is exceedingly small, and 
is fully taken into account in my experiments, The assertion that 
‘grain moves like a fluid throughout its whole mass from bottom 
to top” is an error, and your correspondents may convince them- 
selves if they will examine the top of the wheat after some of it 
has been withdrawn, and also watch it whilst being withdrawn 
from a bin. They will see that the top surface is considerably 
depressed at the point which is over the outlet. They will see the 
grains of wheat gently sliding down the slope of the angle of 
repose, which is about 25 deg., until they reach the vortex column 
which travels vertically through the body of the wheat towards 
the outlet. The vortex column is approximately equal to the size 
of the outlet, and the column, together with the surface grains 
that slide down the slopes, constitute the moving portion of the 
wheat within the bin. The remainder, which is the bulk, is at 
rest. 

In March last I tried the following experiment:—A bin 
measuring about 12ft. by 12ft. had wheat stored in it to the height 
of 48ft. The outlet was in the bottom, and measured 10in. by 
Tin. clear aperture, closed by an iron slide valve. I placed a board 
over the aperture and then opened the slide valve, and found the 
pressure against the board so small that I could easily support it 
with one finger. I then allowed the wheat to flow through the full 
aperture of 10in, by 7in. with the head of 48ft., and could easily 
stop the flow with a slight pressure by placing the board against 
the aperture. 

If your correspondentsstill think that therules whichare applicable 
to hydraulics apply to grain, let them ignore all formule and make a 
cell 60in. in height, with a bottom area of 41°57 square inches, then 
fill it with water and weigh the pressure upon the bottom. 1f they 
find the pressure to be only 74 lb.—the pressure of a similar bulk of 
wheat plus the difference in specific gravity—their ‘‘ exceptions” 
will be justified, but the laws of hydraulics will be sadly dis- 
credited. Or, let them make a heap with grain on a smooth table 
and prove the correctness of their assertions by making a similar 
heap with water. 

Intelligent criticism will receive my most respectful considera- 


tion. c ROBERTS. 
Maghull, September 25th, 


above subject at the ting of British Association recently held 
at Southampton, and although the paper is a useful one, it seems 
to me that his experiments are not quite conclusive, as they refer 
to bottom pressure only, and were made in small sized cells with 
wheat, which I think was too large in the grain for the purpose. 


This will be apparent when we consider the relative proportions of 


Srr,—I have read with interest Mr. Isaac Roberts’ moet on 


the grains used in the experiments, and the area of the receptacles 
which held them, and the same wheat when stored in bins, say, 
12ft. square and 80ft. high. The pressure of grain against such 
high walls does not appear to be generally understood—some 
people—myself among the number—preferring the formula for 
water pressure, but reducing the result by 25 to, say, 33 per cent., 
to allow for friction of the particles. a 
The bottom pressures in Mr. Roberts’ models were no doubt satis- 
factory under the circumstances, but I am afraid the rules he 
deduced from them may not be reliable when applied to large struc- 
tures, as the conditions are so much altered, and for the same rea- 
son any similar model experiments which may be carried out to 
ascertain the amount of side pressure in grain tanks will be equally 
defective. As experiments on a full sized scale are hardly obtain- 
able, it would give some definite means of calculating the strength 
of wood, stone, or brick walls, as well as weight on bottom, in 
actual practice, if some of your readers at home or abroad would 
kindly contribute to your journal particulars of those immense 
grain cells so much used in America, and perhaps the data which 
guided their designers is estimating thickness of walls, &c. Until 
this is done we s have to trust to formulx, which at best are 
only empirical. J. W. C. H. 
September 25th. 


THE IMPROVEMENT OF PERMANENT WAY. 


Srr,—Your journal has been issued thrice since the publication 
of your leader on this subjeet, and yet, important though the 
subject is, your commendably sarcastic article has had about the 
same effect as the suggestion of the ‘‘ Railway Engineer” to which 
you refer therein. In one sense this absence of result must be 

tifying to you, as proving—only too sadly—how well within the 
oe of truth are your stirring accusations. This is, however, 
but a grim consolation, and with a view of keeping the ball rolling 
in spite of a corr dent’s attempt to stop it, I would again 
ask a question or two concerning home practice. Some three 
years ago a somewhat heavy system of iron way was put down in 
the Stratford yard of the Great Eastern Railway Company. It 
would be of interest to know with what result ; and if that result 
be satisfactory, whose patent it is. I understand that Mr. Chas. 
Wood has increasing inquiries for his rolled steel system for use at 
home as well as aual, and that the continental output under 
his license is between 40,000 and 50,000 tons per annum. If such 
is the case, especially what I have italicised, how is it he is 
‘unable to point to any extension ” of his system at home? } 

You will have observed that your sole correspondent on this 
matter attaches so little value to the making of sleepers and rails 
equally durable to avoid frequent and alternate renewals—which 
you are ignorant enough to call ‘‘an important improvement ”— 
that he says bis chief is not paid his salary for thinking out and 
applying such an obviously economic principle (!), and his directors 
would gain nothing by such economy. Perhaps not, if they are 
all Baltic timber merchants. 

After this, one can but fear that, so far from the grandmothers 
of the profession not happily living for ever, they will become 
retinal through their progeny, whom they are evidently nourish- 
ing on the same diet wherewith they seek to sustain their own 
impaired vitality, to wit, the time-honoured creosote sop and 
Baltic crusts. How hopeless, therefore, to suggest a tonic course 
of steel and Bower-Barff patent medicine. 

It is kind of Herr Haarmann to put us on the track before the 
Railway Union, but if that Union realised wa; of 
treating permanent way, they would be temp to give us a kick 
somewhere else, and bid us ‘* wake up.” C. W. VINCENT. 

St. Leonards, Exeter, September 23rd. 


THERMOMETER SCALES, 


Srr,—In your issue of September 15th, page 197, under the head 
of ‘‘ Notes and Memoranda,” you give some particulars of thermo- 
meter scales. You state that the Swedes use that of ‘‘ Leslie, an 
Englishman, or rather a Scotchman.” During my twenty-one 
years’ stay in that country I never saw one of Leslie’s scales. I 
only saw one of Sir John Leslie’s differential thermometers, but I 
saw a few of De Lisle’s thermometers, in which 0 deg. is the boiling 

int. It strikes me that the scale is the invention of M. Joseph 
Nicolas De Lisle, a French astronomer, and the differential ther- 
mometer the invention of Sir John Leslie. I should be glad if any 
of your readers would kindly put me right if I am wrong. 

Leeds, September 25th. R. BJORLING. 


SPENCE’S METAL. 


S1r,—As much attention is now being devoted to the generation 
of zymotic diseases caused by the leakage of gases from the sewers, 
and which has to some extent threatened the character of 
Brighton, it is interesting to know that the South Metropolitan 
Gas Company have just had the ground opened in several places to 
see if any leakages arose from the joints of the pipes laid in 1879, 
and they have found them perfectly tight. The material used for 
this purpose was Spence’s metal. G. BARTLETT, 

Spence’s Metal Company, 31, Lombard-street, Secretary. 

London, September 21st. 


THE MANCHESTER SHIP CANAL.— The proposed Manchester 
ship canal has now been fairly launched before the public. 
The engineers selected to make the preliminary investiga- 
tions as to the practicability of the scheme presented their 
reports, a definite scheme has been adopted, and the pro- 
visional committee who have so far had charge of the project 
have been authorised to raise funds to enable them to obtain 
the necessary Parliamentary powers for carrying out the under- 
taking. The scheme parece is, however, not the one which 
has been so long before the public of Manchester, and which, 
identified with the name of Mr. Hamilton H. Fulton, was really 
the pioneer of the present movement. An alternative scheme 
proposed by Mr. E. Leader Williams, of Manchester, who was 
selected as the second engineer to carry out the preliminary 
survey, has, on the recommendation of Mr. James Abernethy, 
who was retained as the consulting engineer, secured the 
unanimous approval of the committee, and with it have 
disappeared the cherished hopes of a free tidal river from 
Manchester to the sea. The scheme which Mr. Fulton proposed 
was to deepen and widen the Irwell and Mersey rivers between 
Trafford Bridge, Salford, and Liverpool, so as to allow ocean-going 
steamers at all times to reach Manchester. Mr. Leader Williams, 
however, is in favour of a ship canal in preference to tidal naviga- 
tion, and proposes to continue the tidal river to Latchford, above 
Warrington, and from that point to Manchester, a distance of 
fifteen miles, and to construct a ship canal with locks to raise 
the water to near its present height at the proposed site of 
the docks at Manchester. This is the scheme which has 
been adopted, and the estimated cost of the undertaking, which, 
however, can at present be scarcely more than mere speculation, is 
£5,400,000. The project has at length certainly assumed some 
tangible shape, but the difficulties of the promoters may be fairly 
said to have now only commenced. Already their selected scheme 
has been condemned by a correspondent in one of the local journals, 
and the opposition they will have to encounter, not only from the 
vested interests of Liverpool, but of the powerful railway com- 
panies, whose present carrying business it is the avowed object of 
the promoter to attack, will not be slow to show itself. Even 
now there are muttered threatenings of retaliation, one form of 
which is that Liverpool should itself commence cotton manufac- 
turing as a set-off against the injury that city might possibly 
receive should the canal project be carried to a successful termina- 
tion. With all these dittculties no doubt the promoters have 
fully prepared th lves to contend, and should the construction 
of the proposed canal be capable of practical realisation the busi- 
ness interests of Manchester will not fail to secure the enormous 
benefits which would be conferred upon the local trade, 
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*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letiers of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, yA rs ype by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to theur inati 
No notice will be taken of communications which do not comply 

ith these instructions. 


copies. 

THE ENGINEER, or 
must be accompanied by the name and 
address of writer, not necessarily for 


publication, but as a 
proof of good faith, No notice will be taken of 


TronFoUNDER.—See Spretson's ‘‘Casting and Founding,’’ published by 
Messrs. BE. and F. N. Spon, Overman's ‘‘ Moulders’ and Founders’ 
Guide,” and the volumes of the ‘‘ Practical Mechanics’ Journal,” which 
was discontinued about 1869. To see modern foundries with the best 
arrangement of cranes and other plant, you must go to the northern parts 
of England. 


DISTILLING PLANT. 
(To the Editor of The Bngineer.) 
Srr,—Can ome wae oblige me with the names and addresses of 
makers of distilling t for Indian corn? W. H. H. 
Santa Justa, Coimbra, September 28rd. 


LOCOMOTIVE DRIVERS IN AUSTRALIA. 
(To the Editor of The Bngineer.) 
Sir,—Can any reader give me through the di of your valuabl 
the wages of locomotive drivers and firemen 


ay ol some information as to 
n Austraiia, and in what they are mostly needed ? 
Swansea, September A Locomotive ENGINEER. 


THE DAGENHAM DOCKS. 
(To the Editor of The Engineer.) 
Sir,—Twelve months 
vi 


thames situated at Dagenha 


ENGINEERING IN AUSTRALIA. 
(To the Editor of The Engineer.) 
an engineer and iron- 


boiler, foundry 
, dies, ‘&c.—I have bo 


believe, is chargeable on the above— as to moulders’ wages. 
any reader tell me the price of pig iron there? y advice I should 
esteem favour. EER. 


a 
Bristol, 
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MEETING NEXT WEEE. 
Society or Enaingeers.—Monday, Oct. 2nd, at 7.30 p.m., a ee 
be read ‘‘On the Fell Engines on the Rimutakai Incline, New 
by Mr. R. F. Alford, the leading features of which are as follows :— 


methods of 
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t and reversing handles; inside valve motion; 
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A SECOND SUEZ CANAL, 


Tue word Egypt has been in all men’s mouths for some 
months past. t might have been an expensive war has 
been fought out to the end in a very brie of time. 
Our ironclad ships have been rendered the subject of a 
costly practical experiment, and a considerable addition 


greater. 


*! canal should be raised 25: 


has been made to the income tax. It is extremely 
doubtful if we should have taken all this trouble about, 
and felt all this interest in, Egypt if the Suez Canal had had 
no existence. It is true that long before the canal existed 
the Isthmus of Suez stood in our highway to India ; but it 
will not be disputed that the value to Great Britain of the 
railway which united the Red and Mediterranean seas for 
strategic, commercial, and political p was as nothing 
compared to the worth of the Suez Canal in the 
same sense, That we have fought for the Khedive, for 
the Egyptian bondholders, for justice, for prestige 
even, in Egypt ma: admitted; but the existence 
of the Suez Canal supplied a far more powerful 
stimulant to exertion, Yet the Suez Canal is not ours. 
We nothing but a right of way through it, which 
may be, it seems, disputed or endangered at any moment. 
Its waters may be held in time of peace to be neutral ; 
but in time of war the value of such a proviso becomes so 
extremely doubtful that it is worth nothing. Let us, to 

ut an extreme case, suppose that we were at war with 

ussia, Our enemy would push us hard in India. Is it 
likely that she would permit any scruples to prevent her 
from taking possession of the canal? Or is it conceivable 
that other nations would make the act a casus belli? They 
might remonstrate ; but wecertainlyshould suffer. Again,to 
all intents and purposes the Suez Canal is a French institu- 
tion. It is true that Lord Beaconsfield, when in power, 
purchased shares enough in the Suez Canal Company to 
make Great Britain a part owner. It is true that a good 
deal of English money was employed in its construction ; 
but the canal was invented by a Frenchman, and it was 
carried out by French engineers, diplomatists, and financiers, 
France will always claim a vested interest in it, and such a 
claim may cause us an infinity of trouble at any moment. 
To argue that we must have ready access to India would 
be sheer waste of time. Recent events in Egypt have, 
however, demonstrated that a rebellion ing 80 
little substance that it collapsed almost at the first touch 
of British force, seriously endangered the canal. Had Sir 
Garnet Wolseley delayed the fall of his final blow but 
eleven hours, the sides of the canal would have been 
destroyed at one place, and weeks might have ela 
before a single steamer could have _ through it. With a 
really important foe the risk would have been very much 
We are vulnerable in the Isthmus of Suez, and we 
must remain so, unless we have a canal! of our own which 
we can take proper precautions to protect against the 
whole world. 

It may be said that the construction of a second canal 
would be impossible ; and that it would not pay as a specu- 
lation. To both statements we have not the least hesitation 
in taking exception. As regards the first point it would 
be necessary for England to obtain a strip of territory about 


Can | four or five miles wide, extending from the Mediterranean 


to the Red Sea. . As this strip would pass for the most 
part through desert of no value for cultivation, Egypt 
would y suffer no loss from its appropriation. In 
dealing with this point, however, precisely the same course 
should be followed as that adopted by railway companies 

ing Parliamentary powers in this country—the land 
is taken compulsorily, whether the owner likes it to be 
taken or not, and he is paid the value of the land so 
taken in money. England has at this moment an 
admirable opportunity of acquiring the territory she needs, 
There is no one to say her nay. It is to the last degree 
unlikely that France or Germany or Russia would take 
any active steps to interfere with the acquisition from the 
Porte of the land needed. It requires but a little resolu- 
tion, and the thing is done. Nor would it be necessary, 
having obtained the land, to commence the canal imme- 
diately ; the construction of it would follow in due course. 
In fact, it could be made at any time; but the land can- 
not be obtained at any time save now. 

As to the route to be taken by the new canal, two courses 
are open to us. It may either run side by side with the 
existing canal, but at some distance from it, or an old scheme 
may be revived. A short statement of historical events will 
make the latter point clear. In the year 1855 M. Ferdinand 
de Lesseps, acting for Said Pasha, since dead, the then Vice- 
roy of Egypt, invited Mr. M’Clean, Mr. Rendel, and Mr. 
Manby to form part of an international commission, for 
the purpose of considering and = the practi- 
cability of forming aship canal across the Isthmus of Suez. 
These gentlemen were joined by M. Conrad, of Holland ; 
M. M. Rénaud and Lieusson, of France; and M. Negrelli, 
of Vienna; and proceeding to Suez they there met 
M. de Lesseps, Mongel Bey, and Linant Bey, we 
neers in the employ of the Viceroy; and in the 
months of December, 1855, and January, 1856, very 
careful examinations were made, and the Commission 
agreed unanimously that it was possible to make a ship 
canal between the Gulf of Pelusium in the Mediterranean 
and the Red Sea near Suez ; but concerning the route to 
be taken and the nature of the canal there was a differ- 
ence of opinion. The English engineers held that the 
above sea level, and should 
communicate with the seas at either end by locks. The 
canal would be a fresh water one fed by the Nile. The 
foreign members held, however, that the canal should be 
cut 27ft. below the sea level, from sea to sea, by dredging 
and excavating, and, as we all know, the latter course was 
that adopted. At first sight it may — that the 
English engineers were wrong, and that the proposal to 
use locks would be fatal to the scheme. But on closer 
it found that Messrs. Rendel, 
and Manby co u very powe arguments, 
not the least being that the cost of the canal weal be 
reduced by about one-half, and a further and most 
important ee | would be effected in maintenance. In 
another page will be found a statement of the comparative 
advantages of the two systems, We cannot now go at 
length into the details of the construction of a second or 
English canal. Our object is at this moment to point out 
the necessity which exists for such a canal ; and, secondly, 
to make it clear that its construction is quite practicable, 
and that the cost would be very much less than that of the 
existing 


We cannot do more now than glance at the value of the 
canal as a speculation. There is no room to doubt that 
the cost of a new canal, even if it ran parallel to and was 
made like the existing canal, would be very much less 
than that of M. de Lesseps’ great work. If the cost were 
less, then the rates charged for passage through the new 
canal might be much less than those charged on the 
existing one. The new water-way would therefore get 
the lion’s share of the profit. Few of our readers who are 
not shipowners can realise the enormous prices now 
charged by the de Lesseps Company. To make this 
readily intelligible, we may say that a large steamer will 
burn from 1800 to 2000 tons of coal on the voyage to 
Australia, This coal will cost from £750 to £1000 
in England; but the money which the shi 
will have to pay for going through the canal will be muc 
more than twice as much. If we include all expenses 
connected with the engine-room and boiler-room of the 
ship, it will be found that these do not nearly amount to 
the toll which has to be paid for going through the canal. 
For this and various other reasons, a scheme for the con- 
struction of a second Suez Canal would meet with warm 
support among shipowners in this country; and however 
audacious the idea of constructing such a canal may ap 
at first sight, it will be found to A well worth that careful 
— which we trust it will receive from our 

ers. 


MERCHANT STEAMERS AS WAR SHIPS, 

More than thirty years agoa Select Committee was 
appointed by Parliament to inquire into the fitness of 
merchant steamers to and act as auxili 
war ships. The report of the Committee was favourable 
to the scheme. At various periods since, the subject has 
been revived ; indeed it can hardly be said to have been 
completely dropped at any time. Mr. W. H. Smith, when 
he was at the head of the Admiralty during the last 
Administration, took up the idea warmly, and for the first 
time reduced it to practical shape. His successors have 
followed in his steps, and it has been decided that large 
numbers of merchant steamships are fit to play the part 
of men-of-war, in the sense that they can carry moderately 
heavy guns, and beat off an enemy, or even attack one. 
The Admiralty, however, decided that some special 
strengthening, and certain modifications in the arrange- 
ment of bulkheads were desirable in ships intended to 
fight ; and they offered a reward for the introduction by 
shipowners of these modifications. The reward is simply 
a preference in letting contracts for the ships fitted to 
satisfy Admiralty conditions over those not so arranged. 
It appears that a great many shipowners have seen their 
way to comply with the wishes of the Government in this 
respect. It is clear that should war break out suddenly 
our colonies would be most in need of protection ; and also 
that large steamers abroad might not able to get home. 
It is therefore evident that foreign ports should be provided 
with armaments for merchant steamers, available at a 
moment's notice, and the Government have, we under- 
stand, ordered the despatch of armaments for twelve 
steamers to be at once sent off, six to Bombay, and six to 
Hong Kong. As action of a very decided character is 
thus being taken at last, it is worth while to consider 
briefly how matters really stand, and one or two questions 
exercising important influences on the scheme. 

In the first place it will be well to avoid mixing up the 
existing scheme with that which sprang into existence just 
after the Urimean war. Thirty years ago we had no iron- 
clad ships ; the heaviest gun afloat weighed only 95 cwt.; 
the highest speed attained under steam by ships of the 
line did not exceed seven knots. There were, it is true, a 
few paddle steamers carrying from two to six guns; but 
even these were slow ships, about ten knots being their 
maximum velocity. Under such circumstances it will be 
seen that a fleet of merchant steamers, capable of running at 
twelve to thirteen knots an hour, and Ftted each with a 
couple of 68 Ib. guns, besides a couple of long 32-pounders, 
would constitute a most formidable auxiliary force. Even 
a line-of-battle ship might think twice before she dared 
to attack a steamer capable of selecting her own distance, 
and playing a e at long bowls with all the advantage 
of position on her side, In the present day the merchant 
steamer would possess not one of the advantages which 
were special to her thirty years since, save exceptional 
speed ; and even this would not belong to any save the full- 
powered passenger ships of our t ocean lines. Indeed 
there are very few men-of-war ‘afloat which could not with. 

t ease outsteam the fastest vessels in the trade. 
t is for these reasons evident, we think, that the part 
which an armed merchant steamer could play in the pre- 
sent day would be very different from that she might have 
played at the close of the Russian war. Itis not to be 
assumed, however, that nothing is to be gained by arming 
merchant steamers. Such vessels would this great 
advantage, that they would meet the light unarmoured 
steamers of an enemy on an equality, and might, 
if attacked, beat off, or sink, or capture a foe. The 
celebrated Alabama, for example, could not have 
carried on her depredations had she encountered steamers 
carrying a few heavy guns and able to fight them. 
But that an armed steamer would either have to run away 
from an ironclad, or strike to her, is very certain, for it 
does not appear that any guns she would carry would be of 
much utility against armour. In old times a flying sailin 
ship always had a chance of dismasting her pursuer, a 
so of escaping; and this chance may be said to have 
remained in force until the enemy was alongside. Indeed, 
small vessels lying under the lee of large men-of-war have 
by skilful evolutions escaped ere now by getting to wind- 
ward byaruse. But in modern naval warfare the fiying 
merchant steamer could not disable her pursuer by shoot- 
ing at her; and her might in one sense do far 
more harm than good, for another question has to be 
considered, namely, the position in an internationally 


/ legal point of view of an armed merchant vessel. Is such 


a vessel to be regarded as belligerent or not? If she 
attacked an enemy she would clearly er arrange- 
ment by which privateering has been abolished. Up to 


*,* We cannot undertake to return drawings or manuscripts; we 
i 
it. 28rd, 1881, there 
new docks on the 
m and at Tilbury respectively. Since that 
time a great deal has been written about the latter dock, and I believe 
the works have been already commenced in connection with it, but I 
have seen nothing more about the Dagenham Dock scheme. Can any 
your readers inform me if anything more has been done in the mat ; 2 
or has the whole scheme collapsed? ENQUIRER. 
September 26th. 
4 
Sir,—I am 
founder. Can any of your readers advise me as to the ity 0! 
taking out plant, such asa lathe, drillingy 
boxes, cupola, and nuts, bolts, stocks 
already, and would have to sell them or take them—or could they 
bought as cheap there after carriage and freight is paid—and dut : 7 
September cn. 
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the present moment no definite statement concerning 
the legal position of armed merchant steamers has been 
made public. It is time that the shi 
exactly what they would lose and w. 
by carrying guns. 

We may now deal with another question which deserves 
very careful consideration. If war were to break out to- 
morrow, and shipowners were to fit their ships with gun-, 
as the East India Company fitted their ships of old, for 
self-defence—and for something more, for merchant vessels 
have fought considerable naval engagements ere now, and 
won them, too—it is open to doubt if they could provide 
skilled gunners to work them. The modern British crew 
is a very motley lot, the number of Englishmen on board 
a merchant steamer being, as a rule, very small. Lascars, 
Norwegians, Greeks, Danes, Poles, Germans, Austrians, 
Russians, are all to be found at sea in such ships. In time 
of war the Government would require all the trained 
seamen gunners to be had, and the merchant captain would 
have no reserve to fall back upon. To puta couple of 
40 Ib. Armstrongs or a 6}-ton gun on board a steamer 
would be mere waste of good ordnance unless some com- 
petent men were also shipped to work them. This is no 
novel statement. There has always been a paucity of 
skilled gunners, and though it is quite true that H.MLS. 
Excellent has done much, and artillery volunteering a 
little, to supply the deficiency, there would still be the 
utmost difficulty met with in obtaining efficient men. In 
a report of a Committee on Gunnery respecting captains of 

, dated July, 1858, we find the following :—* The 
Committee consider it their duty at once to call their lord- 
ships’ serious attention to the necessity of supplying a 
certified qualified captain for every gun put on a 
ship in time of peace, as they are unanimously of opinion 
that without this arrangement no positive amount of 
proficiency in fighting guns can be calculated upon. Men 
may be quickly trained to work guns, but the captains 
cannot be efficient without careful training and a certain 
amount of actual practice.” This is the class of men which 
it would be almost impossible for shipowners to obtain in 
the present day. 

It is, however, perhaps hardly worth while to speculate at 
length on this point, as it is morally certain that at the first 
outbreak of a great war with a naval Power, our mercantile 
marine would leave the open sea as soon as possible, and 
seek the shelter of neutral ports or else remain in British 
waters. Only a few of the more adventurous spirits would 
venture to make a long voyage alone. Convoying might 
be resumed under somewhat different conditions from those 
which once obtained, but we venture to say that very few 
merchant steamers would ever mount a gun. The risk 
incurred ; the difficulty of obtaining trained gunners; and 
the timorousness of capital, would all act in the same 
direction. If merchant steamers are to be made use of as 
fighting ships they must be used for the time being for that 
purpose and no other. Indeed, we believe that this is the 

conclusion at which the present Board of Admiralty have 
arrived. They look on merchant vessels as an auxiliary 
war fleet ; and the ships which they propose to arm would 
be used for fighting and for nothing else. It is open to 
uestion, however, of what their crews would consist. 
here would certainly be a nucleus of blue jackets. The 
vessels would be commanded by naval officers, and skilled 
guns’ crews would be shipped; but the staff of engineers 
and stokers at all events would in all likelihood be retained 
on terms sufliciently satisfactory. On this and similar 
ints, however, it does not appear that the minds of those 
in authority are made up. We search in vain in the 
speeches of various Lords of the Admiralty, past and present, 
for any information as to the course to be pursued with mer- 
chant steam vessels. We are told time and time 
again that such ships could not fail to be useful 
if fitted with guns; but, as we have tried to show, 
the mere putting of a big gun or two into such 
a ship as the Orient or the City of Berlin is comparatively 
a small matter. Neither the guns nor the ships will prove 
self-sufficing ; they must be used by competent men, 
and it does not appear that the Admiralty have any com- 
petent men who could be spared from men-of-war, or that 
any one has any very clearly defined ideas concerning the 
organisation of a fieet of merchant war ships. The sending 
out of armaments for half-a-dozen steamers to Hong Kong, 
and a similar number to Bombay, is perhaps a laudable 
act. But it is not quite clear how the armaments in ques- 
tion could be used. If the authorities anticipate that they 
will find on board every steamer competent seamen 
gunners, they are mistaken. It is not possible that they 
can have fallen into such an error as this. It would, how- 
ever, be worth while to explain for the benefit of those 
outside Whitehall what it is proposed to do with the guns 
and munitions of war sent to Bombay and Hong Kong in 
case war should break out. The Admiralty may have 
very clear ideas on this ; but they have hitherto been very 
successful in concealing the circumstance. 


whing world knew 
t they would gain 


THE TOWER BRIDGE. 

Tue need for crossing places over or under the Thames 
east of London Bridge grows continually, and the intervals 
at which the question excites public attention become 
shorter. Below the port, at Greenwich and elsewhere, 
tunnels or subways will afford the only practicable relief, 
but for the traffic above the highest dock entrance, namely, 
at or near the Tower, a bridge is urgently required. After 
the abandonment of the scheme for a high-level bridge as 
promoted by the Metropolitan Board of Works in 1878, 
the matter appeared to sleep for a while, and this one 
authority which controls the public works of the metropolis 
having failed with its remedy, there was apparently no 
more to be done. It is, however, no secret that the engi- 
neer of the Board is once more considering his scheme 
with a view to obtaining new Parliamentary powers, and 
as we have never hesitated to express our own disagree- 
ment with the official view of the case, we take the present 
opportunity of again urging, even at the risk of wearisome 
iteration, what we believe to be the solution of the diffi- 
culty. Weare the more di to do so, because Sir 
Joseph Bazalgette may possibly be assisted by a healthy 


expression of opinion and be induced to adopt, sooner than 
he otherwise would, the remedy which will have eventu- 
ally to be accepted. 

It is from the endeavour to reconcile opposiug interests 
by a compromise satisfactory to no one that ailure has 
hitherto arisen. The design for a high-level bridge, 
beneath which masted vessels can pass, has been con- 
demned because of its steep and tortuous approaches, A 
tunnel, which finds many advocates, will be found on 
examination of the levels to present precisely the same 
objection, with the added unpleasantness of a subterranean 
roman. A steam ferry, such as serves at New York or 

hiladelphia, is practically impossible because of the great 
range of tide ; and once more we have to face the inevit- 
able low-level bridge with or without openings for the 

of masted vessels. If the choice lay only between 
a low-level bridge with an opening, and a_ high-level 
bridge, we certainly should prefer the former, because, as 
has been long ago demonstrated in this journal, the time 
occupied in waiting while the bridgeis unavailable for traftic, 
—one of the objections urged inst it—is much better 
spent in the enforced resting yy came at a “lay-by” at 

e approaches than in the arduous ascent of a gradient. 
But a bridge of this sort, which allows vessels to 
only at intervals, will doubtless be considered such an ob- 
struction to navigation as to induce claims for compensa- 
tion, perhaps not much less than those which would be set 
up if masted vessels were stopped altogether. If, after 
due inquiry, this is found to be the case, then let the 
engineer of the Metropolitan Board be bold, and commit 
himself to the heroic remedy of the low-level non-opening 
bridge. If, however, the ditference in compensation proves 
too great to be disregarded, and the saving be deemed not 
too dearly bought by the inferiority of the accommodation, 
then let a low-level bridge be made with an opening, not 
as an engineering scheme of which anybody may be proud, 
but as a cheap compromise, or as a sop to the opposing 
interests, and as the Gest step towardsa complete bridge later 
on. For our own part we believe that the complete bridge 
now is the proper scheme to adopt. It is unnecessary for 
our present purpose to anticipate the many arguments 
which may be put forward when the time comes to 
attenuate the whartingers’ estimate of loss, and so to 
moderate their compensation, to dwell on the fact that 
seagoing vessels can be so constructed as to pass under a 
bridge—in proof of which statement we may point out 
that screw colliers, carrying 1000 to 1500 tons of coal, now 
go up the river to the Battersea Gasworks. These vessels 
run from the Tyne to London, and are in every sense of 
the word seagoing. They present no peculiarities of con- 
struction, save that they are fitted with telescope chim- 
neys, and either have no masts or strike them in the 
river. Nor need we consider at length the circum- 
stance that as the proposed bridge is above the highest 
dock entrance, London asa port would be but little affected 
—that the whole tendency of the port is to move lower 
down the river—that much of the present trade of the 
wharves between London Bridge and the Tower is, and 
can after a bridge is erected, be carried on by lighters— 
and that the trade of the wharves, even though somewhat 
changed, must in such a central situation be of hardly less 
value than at present—all these considerations may be 
left on one side, for we assert that even with a liberal 
compensation, the low-level non-opening bridge ought to 
be built. 

In this scheme, as in all others for improving a crowded 
city, the question is one of balancing the advantages and 
disadvantages. Of the advantages little need be said. A 
million of inhabitants on either side of the river, with all 
the trade and movement which such a population involves, 
are at present separated. The disadvantages do not touch 
London, but merely the vested interests of a few private 
inhabitants. If the great outlay for making Queen Vic- 
toria-street, the Thames Embankment, and Holborn 
Viaduct was justified by the advantages gained, and if it is 
worth while to contribute, as the City and Metropolitan 
Board are pledged to do, a million sterling towards the 
new street now commenced for the completion of the 
Metropolitan Railway, the construction of the new bridge 
is also justifiable, even if twice a million has to be paid. 
If, instead of a river, a dense block of houses separated 
Whitechapel from Bermondsey, would the cost hinder the 
construction of a new street? If not, why should a simi- 
lar expense be deemed prohibitory for purchasing a right 
of way across the Thames? But the cost need not all fall 
upon the ratepayers. The crossing place can be also 
utilised by the railways north and south of the river, who 
can so obtain a much-needed connection, either by con- 
structing the bridge in the first instance with an upper 
platform suited to the existing levels of the railways, or, if 
the time is not ripe for this, by designing the bridge for 
the addition of the upper part hereafter. The railway 
companies would probably see the wisdom of seizing the 
opportunity and sharing in the cost of a joint undertaking ; 
but even if they did not do so, parliamentary powers might 
be taken by the Board to demand from the railways when 
the time comes, as it must eventually do, for their crossing 
the river, a toll or other contribution to the outlay which 
rendered the crossing available. We shall be curious to 
see how the Metropolitan Board and their engineer escape 
the dilemma in which they are placed by any other course 
than that we have indicated. One — is certain ; the 
cost of compensation and construction will grow the longer 
the work is postponed. 


THE PRESSURE OF GRAIN IN BINS, 


Tue paper read before the British Association by Mr. J. 
Roberts on the pressure of wheat stored in elongated cells 
or bins, which we published on the 15th inst., described a 
number of experiments of an original character, and which 
should provide engineers with information on a subject on 
which nothing is known. The question has often been 
asked, What is the pressure due to a certain head of wheat 
in a bin or cell either on the bottom or the sides? but it is 

rhaps not too much to say that the question has never 
— answered. Of the strains on retaining walls much 
has been written, and a good deal of experimental study has 


been devoted to the solution of many apparently anomalous 
cases of experience. The result of experiments has, how- 
ever, so far indicated that the actual lateral pressure on 
retaining walis can only be approximately assigned theo- 
retically, The conditions to be embodied are sometimes so 
numerous as to render nearly useless the experimental 
observations on lateral pressure by the different materials 
with which in different states the pressure has been 
obtained. The engineer is thus thrown back upon prac- 
tical experience for his guidance, and generally endeavours 
to secure stability by adopting very ample dimensions for 
his wall. Many ingenious investigations of the pressure 
which, upon theoretical assumptions, would be exerted 
against a wall by discrete solids in the dry state have been 
made, one of the most elaborate being by M. J. 
Boussinesq, as published by the Belgian Academy in 1876, 
and entitled “Essai théorique sur Tlequilibre des 
massifs pulverulents, comparé 4 celui de massifs solides et 
sur la poussée des terres sans cohesion.” Directly, how- 
ever, the engineer turns to these investigations he finds 
that the conditions assumed do not obtain in his case, and 
he goes to practical experience, and imitates that which 
has been done by others without failure. At this day it is 
questionable whether the information exists upon which 
the necessary dimensions of a circular embankment of 
earthwork could be satisfactorily assigned, nor could it be 
shown at what height the liquid lava must rise in the 
crater of a newly-formed volcanic cone before the circular 
embankment of pulverulent material would give way and 
allow the lava to spread over the surrounding country. 
Similar observations apply to socommon a thing asthe lateral 
and vertical pressure exerted by stored wheat in warehouses 
und bins. Mr. Roberts’ paper, to which we have referred, 
affords very considerable help towards a satisfactory deter- 
mination of one of these pressures, namely, the vertical, 
and it would be a pity that the adverse criticism in the 
letter of Messrs. Higginbottom and Stuart, which appeared 
in our columns last week, should pass without reply. We 
should not like to say that the constant deduced by Mr. 
Roberts from his experiments would remain true for all 
sizes of bins or cells, for it is not impossible that for sizes 
considerably larger than that used in his fourth set of 
experiments, the constant would have to be increased in 
value. At the same time there is no reason to suppose 
that it would ever be equal to the height of the cell. 

It is almost useless to treat this subject except from an 
experimental basis, but in order to reply to the objections 
made in the letter referred to, we may remark that with 
solids as mobile as marbles or billiard balls of perfectly 
uniform diameter, it is conceivable that in a cell with truly 
parallel sides, these balls would exert no lateral pressure 
against the containing walls of the cell, and in such a case 
the pressure on the bottom of the cell would be that due 
to the column of balls. On the other hand we may con- 
ceive the cell filled with small homologous masses, with which 
Mr. Roberts’ constant might be reduced to a very small frac- 
tion, and, indeed, it might be shown that a cell might be filled 
with solids of small and irregular dimensions which would 
pack in such a manner as to effect the same result, From 
this, and from a consideration of Mr. Roberts’ experimental 
results, it may be seen that the first objection has little or 
no force, inasmuch as the comparatively small pressure on 
the bottom of the cell is not materially affected by fric- 
tional contact of the wheat on the sides. This is shown 
by the fact that the pressure on the weighing seale remained 
proportional to the diameter, which would not be the case 
if frictional contact was brought into play, for its effect 
would be most marked with the smallest cells, Thus the 
vibration to which Messrs. Higginbottom and Stuart refer 
would not materially affect the pressure on the bottom of 
a cell, though by causing the grains to shake together 
somewhat, vibration might add a little to the lateral 
pressure with which Mr. Roberts’ experiments as far as 
yet pealhen are not yet concerned. The second objection 
really forms part of the third, and rests on the assumption 
that the pressure on the bin has some relation to the 
angle of repose of wheat grain, and that the movement of 
the wheat when being drawn off from the lower part of 
the cell affects the pressure. Here it must be remarked 
that a cell full of wheat may be considered as filled with 
a mass of granules of tolerably regular dimensions and 
form, each granule being capable of receiving pressures 
of unequal magnitude from several directions and of 
transmitting these in a resultant pressure and direction. 
Hence it will be seen that wheat in a cell behaves in a 
manner similar to that observed of sand in a sand box 
employed for lowering bridge centering. A piece of paper 
stuck over the small hole in the box will prevent the sand 
from running out, though the pressure upon the sand may 
be many hundredweight per square inch. Each grain of 
sand in the box is the keystone of system after system of 
arches of irregular form, and it is only n to prevent 
the fall of one or a few of these keystones to prevent the 
escape of the sand. Similarly in the wheat bin ; each 
grain in the ring of grains at the bottom re | ives 
support to from one to two grains, and so on until those 
grains whose superincumbent pressures are resolved into 
outward pressures against the cell walls reach a height 
at which an arch is formed, which protects that within it 
from the pressure of the superincumbent mass, At the 
same time, the arch is not self-supporting, but needs 
the small help from the material within it to keep the 
keystones or key-grains from moving. The conditions 
which obtain in a wheat bin are thus not at all similar to 
those which determine the angle of repose of a free body 
of wheat, and that angle gives no clue to the pressure on 
the bottom of a bin. Tt may be pointed out, moreover, 
that the angle of repose of a free heap of wheat subject to 
vibration gradually becomes infinite. 

Mr. Roberts is thus not in error when he says that rules 
applicable to fluid pressures will not apply with respect to 

in pressures, It may be safe to treat grain as a mobile 
fluid like water, but this is not the only safe way, as the 
writers of the letter referred to assert; and like some 
rule-of-thumb methods it may lead to a waste of materials, 
and there is no reason why Mr. Roberts’ formula for the 
pressure on the bottom of a wheat bin should lead to the 
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construction of badly designed bins, The pressure per 
unit of area may not be, as Mr. Roberts puts it, simply 
the total pressure divided by the area; but upon the exact 
accuracy of the second formula we need not enter, as 
Mr. Roberts intends, we believe, to continue his experi- 
ments with a view to settle this point, as well as to ascer- 
tain the lateral pressures due to different heads, 


THE VALUE OF COLLIERY PROPERTY IN SOUTH YORKSHIRE, 


NrvER, perhaps, in the history of the coal trade of Yorkshire or 
any vther county has such an astounding depreciation of property 
been manifested as was revealed at the King’s Head Hotel in 
Barnsley on Wednesday, and that in the presence of some of 
the most influential South and West Yorkshire, Derbyshire, and 
Lancashire colliery proprietors, It may be stated that the 
extensive and valuable collieries at Dodworth and Higham, 
owned by the Dodworth and Silkstone Coal and Iron Company, 
Limited, has passed into the hands of Mr, Robert Whitworth, 
of Manchester, for the modest sum of £2000. The company was 
floated in 1872 and 1873 with a nominal capital of £300,000 
in 6000 shares of £50 each. The collieries were purchased in 
1872 by Manchester gentlemen for £34,500, and the company 
tloated as stated. They are amongst the best laid out and finest 
in South Yorkshire, and at one time gave employment to 2000 
men and boys, but for some time they have been entirely closed. 
There are no fewer than six shafts, the Dodworth Silkstone 
pit shaft being 210 yards deep and 12ft. in diameter; the 
Parkgate pit shaft is 110 yards deep and 12ft. in diameter ; 
and the Flockton pit shaft, 53 yards deep and 10ft. in diameter. 
At Higham, the Silkstone pit shaft is 210 yards deep and 11ft. in 
diameter. The Parkgate pit shaft, at the same place, is 
110 yards deep and 11ft. in diameter; and the Flockton pit 
shaft 54 yards deep and 10ft. in diameter. The surface plant 
ranks amongst the tinest in Yorkshire. There is at the present 
time 668 acres of Silkstone, 400 of Flockton, and 754 of Park- 
gate seams, or 1824 acres of coal still to get. The pur- 
chaser has also the advantage of 411,000 which has been 
overpaid for coal rents, ‘There are in connection with 
the pits above and below ground thirty-two engines, giving 
nominally 1068-horse power, and twenty-five boilers of 1000- 
horse power. There are 134 newly erected coke ovens, a gas plant, 
manager's house, with offices, &c., together with fifty miles of 
tramways and sidings. The collieries have access to the Man- 
chester, Sheffield, and Lincolnshire, and Lancashire and York- 
shire Railways, and the coal is known throughout the country. 
The surface lands of the two collieries covers about sixty-five 
acres. The royalties for the Flockton bed at the two pits vary 
from £100 to £120 per acre; Parkgate, from 4120 to 
£150; whilst Silkstone is £250 per acre. There is, how- 
ever, & minimum rent of about 47000 per year to pay, and 
for this three gentlemen are held liable as guarantors. The 
attendance, as stated, was very influential, and the auctioneer in 
the course of an able address sketched the rise and fall of the 
coal trade in South Yorkshire during the past twenty years, 
referring very particularly to the changes at the collieries in 
question. The biddings, to the astonishment of all present, 
opened at £1000, and proceeded as under—£1000, £1200, 
£1300, £1400, £1500, £1550, £1600, At this stage there 
was a pause, and the auctioneer then broke open an 
envelope, and stated that there was no reserve, consequently the 
property was in the open market. The bidding was therefore 
resumed as follows—£1700, £1800, £2000. At the last bid the 
auctioneer very patiently pleaded for an advance, but there being 
none, the collieries, to the astonishment of all present, were 
knocked down to Mr. Robert Whitworth, of Manchester, for 
£2000, Every person present seemed surprised at the result, 
and a great sensation was caused. The auctioneer, it may 
be stated, was acting under an order of the Court of Chancery, 
and pursuant to an order of the Chancery Division made 
in the action of Gartside and others of the Silkstone and Dod- 
worth Coal and Iron Company, Limited, which has been in 
liquidation. There was great rejoicing in Barnsley, Dodworth, 
and the district at the prospect of the collieries being re-opened. 
No parallel in the history of the Yorkshire coal trade can be 
found to this sale. The Thorpes Gawber Hall Collieries, floated 
with a capital of £100,000, were offered for sale in 1880, and were 
withdrawn at £18,000, and the South Kirby Colliery, on which 
£77,000 had been expended, was offered and did not elicit a 
single bid in the same year. 


WAGES IN THE SHIPBUILDING TRADE, 


ATTENTION has been drawn of late to the very great increase in 
the wages of the workmen employed in the shipbuilding yards, 
more especially on the Clyde. It is stated that during the past 
two years the wages of the rivetters and fitters in the shipbuild- 
ing yards on the Clyde have risen twenty-five per cent., whilst 
there has been an equal and even a greater advance in the rate 
of wages of some other classes of workmen. On piece-work, it is 
stated, that rivetters now earn on the average of a large number 
of workmen about £4 10s. to £4 19s. per week on the Clyde, and 
that the platers earn on an average £5 5s. 9d. to £7 6s. 3d. on the 
same river. On the Tyne, too, we find that there has been a 
marked advance, and a rough average gives £4 to £4 10s. as the 
weekly average of the rivetters, and £4 10s. to £5 for platers. 
These are handsome wages if they are properly used and 
husbanded on the part of the earners. The increases to which 
we have alluded must, however. have an effect on the price of the 
vessels, and tend in a very considerable degree to check the 
great demand that has existed for a year or more for new 
vessels, the more especially as it is accompanied by an increase in 
the cost of the material used in the construction. That increase 
has not been so heavy in proportion, but it is one that has had 
its effect in enlarging the prices paid for new ships ; and there 
is now, possibly in consequence of the very large tonnage of 
vessels that have been of late launched, a reduction to some 
extentin the rate of the freights, so that with the increased cost 
and the lessened earning power, it may be looked upon as 
tolerably certain that there will be a check to the enormous 
production of shipping that has been of late attained—that is, 
unless there should be an unexpected change in the freight 
market. As yet, it is evident that the attempts to introduce 
machine rivetting into some of our shipyards have had no 
effect in the reduction of the rate of the wages of the rivetters, 
but it may be that it has prevented the increase from being 
still more rapid. 


LITERATURE. 


Hydrographical Surveying. By Capt. W. G. L. Waarton, R.N, 
London : J. Murray and Co. 1882. 

Tue fact that the author of this book has been a promi- 

nent man in survey work for many years will itself 

commend anything that he writes on the subject. The 


work is itself thorough and practical, and it is, we suppose, 
calculated to become a standard book. Captain Wharton 
keeps the purpose in view steadily before him, Where he 
finds that he can recommend an existing work, like 
“Heather on Mathematical Instruments,” he does so in 
preference to supplying detailed information already in the 
reach of those who wish for it. His experience justifies 
him in giving the general advice and directions contained 
in his preliminary remarks. These, we think, are very 
good, and might have been extended with advantage. For 
example, when he insists on the thorough honesty that 
will ensure nothing being entered by guess, he might have 
added a word which we think important—namely, that a 
man who has performed work in this way ought not to be 
alarmed at any strange discrepancy that may present 
itself. Honestly done work, however wild it may look, 
enerally admits of explanation, and comes right at last. 
e would sooner have such to deal with than the best 
work in which operators had yielded to the temptation to 
throw out discordances without very sound reasons, and 
without noting that they had done so. In the “ Decline 
of Science,” we think, will be found a relentless mathema- 
matical analysis of work which appeared to be admirable 
until a different value was found for level graduations than 
had been assigned to them. The application of the cor- 
rected reading and all the results are worked out with cruel 
severity by Babbage, who finally calculates the chances 
against such work having had such a peculiar series of 
mistakes as to appear so good when it was so bad, ending, 
of course, in the moral certainty that “ fudging,” or “ cook- 
ing,” had taken place. 

e may add that we are not prepared to accept the cor- 
rected reading applied and condemn the officer thus attacked, 
but it equally serves as a beacon to show what might 
befall. The temptation to cook a little in some classes of 
work arises from the following fact :—In observations there 
will exist a number of causes tending to produce small 
errors. These will generally more or less neutralise each 
other, but now and then will act so far in the same direc- 
tion that an observation as well and carefully made as the 
rest of the series is found to differ considerably from them. 
There exists a temptation to reject it as abnormal, whereas 
in reality it should give its effect to the whole, and it is 
more important to keep it than any one of the others 
which tell less. It looks ugly, but it will be found in its 
degree in the best Greenwich work, and at Greenwich, 
work would almost be suspected where it was not found. 
Captain Wharton refers to the care necessary in deciding 
to reject a bad chronometer result on page 223. The direc- 
tions on instruments and fittings are practical and valuable 
to those actually engaged in nautical survey work, but the 
succeeding chapters possess a higher and more general 
interest. The lo is consistently shaped to the wants of 
naval officers ; but a good deal of what is said, for example, 
on exchange of telegraph signals to obtain longitude, topo- 
graphy, and taking heights and levelling, is of more general 
use. In the use of chronometers to obtain longitude, 
Captain Wharton had peculiar experience when making 
runs in the Shearwater with all Lord Crawford’s large 
collection of chronometers employed in the transit of 
Venus expedition in 1874, which was a very complete 
operation. We may mention, by the way, that Russians 
whenever they carry many chronometers, remove the 
compensation from one of them, retaining it as an index of 
the effects that are telling on the rest. Captain Wharton 
very properly abstains from immediately turning his longi- 
tude in time into the arc, a habit that is unnecessary and 
inconvenient. Without going further into details, we ma 
commend the work as a capital combination of theoretical 
and practical information, from Lieusson’s formula for 
chronometer work, and the trigonometrical proof of the 
systems of survey, to the directions as to winding the web 
off a spider, and the advice to have all angles in a sextant 
rounded to prevent injuries to the face when using it ina 
boat in a lively sea. 


FLOATING FIRE ENGINE FOR THE BRAZILIAN 
GOVERNMENT. 

A new self-propelling floating steam fire engine, designed and 
constructed by Messrs. Shand, Mason, and Co., to the order of Mr. 
O. Da Costa, agent for the Brazilian Government in London, and 
for use by the Fire Brigade of the port of Rio de Janeiro, was 
tested on Monday. As a matter of course, this engine offers a great 
contrast to the one still in use by the Metropolitan Fire Brigade, 
designed and constructed by the same makers just thirty years 
since. In the latter case the boat is 106ft long, with a breadth 
of beam of 15ft., and is capable of discharging 1140 gallons of 
water per minute, while the Rio boat, which is made of steel, 
is 51ft. long, with a breadth of beam of 11ft., delivering 900 
gallons at fire engine pressure, a quantity out of all proportion 
to the dimensions of the two boats. 

The machinery consists of one of the makers’ well-known 
Equilibrium steam fire engines, with their patent inclined water 
tube boiler, and a pair of inverted steam engines working direct 
on the screw shaft ; both propelling and fire engines being sup- 
plied by the same boiler. The whole is placed between two 
water-tight compartments, with ample space for fuel, and 
water tanks, containing 44 tons of fresh water for feeding the 
boilers, and 2 tons of coal. There are two hose reels on deck, and 
additional space for hose in the engine-room. This hose is made 
of double canvas, and was proved to 400 Ib. on the square inch, 
the engines being constructed so as to deliver water at a pressure 
of 220 lb. to the square inch, and delivers it with a strong jet 
one mile distant from the boat. In designing this floating fire 
engine, convenience of handling, with sufficient space for the 
machinery, and a high rate of speed, have been considered. At 
the trial trip at the measured mile, a speed of ten miles per 
hour was obtained, which, considering the necessary large mid- 
ship section, as compared with the length, shows a highly 
satisfactory result. 

The trials, which took place on Monday, were carried out under 
the supervision of the representatives of the Brazilian Govern- 
ment. The boat left the wharf at Blackfriars as soon as the tide 
served, and steam was raised at the following rate :—Smokeissued 
from the chimney at 11 hours 5 min. 25 sec., a.m., a pressure of 
5 ib. was obtained at 11 hours 11 min. 30 sec., 10 Ib. at 11 hours 
12 min. 7 sec., 20 lb. at 11 hours 13 min. 15 sec., 30 Ib. at 
1] hours 13 min. 55 sec., 40 lb. at 11 hours 14 min. 17 sec., and 
100 Ib, at 11 hours 15 min, 8 sec., or in 9 min, 41 secs, from the 


time the fire was lighted, a very excellent performance when the 
large ize of the boiler is considered. 

The float then proceeded to one of the shot towers on the 
bank of the river, and a 2in. nozzle, with a triple branch, being 
fitted on, a splendid jet 150ft. high was thrown. The boat then 
went down the river to the metropolitan steam float lying 
close to Southwark Bridge, where various experiments were 
carried out, jets being thrown first from two lin. nozzles and 
then from four Zin. nozzles. |The performance was throughout 
admirable, steam being kept with the utmost ease, and the pumps 
working without noise or shock. 

Subsequently the boat made a speed run “rom Westminster 
Bridge to Vauxhall Bridge, a distance of just one mile. The up 
run, against a very strong tide, occupied 7 min. 5 sec., and the 
return run with the tide took 4 min. 21 sec., giving an average 
speed of very nearly 10°5 miles per hour. 


THE NORTH-EAST COAST EXHIBITION OF 
MARINE ENGINEERING AND NAVAL ARCHI- 
TECTURE. 

No, III. 

Tue Wallsend Slipway and Engineering Company 
exhibits a pair of inverted direct-acting surface condensing 
screw engines of 500-horse power indicated. The cylinders 
are, high-pressure, 26in. diameter ; low-pressure, 52in., and 
have a stroke of 33in., the working pressure being 80 lb. 
per square inch. This engine is a favourable mee se nf 
the ordinary modern type of marine engine. The design 
which we illustrate is simple, and the wrought iron 
columns in the front of the engines render the working 
parts especially accessible for examination or repair. i 
ane tae adopted in its smaller engines, for the same 
reason, the use of these wrought iron columns. In the 
construction and design of the engine exhibited no special 
peculiarities or expensive refinements have been adopted, 
but the result is a plain, substantial piece of workmanship 
of excellent finish in all its parts, and such as is suppliec 
by the Wallsend Company to its customers in the ordinary 
way of business. The next exhibit of the same company 
is a furnace front plate of steel, manufactured by the 
Landore-Siemens Steel Company, for a boiler which is to 
have a working pressure of 150lb. It was flanged 
by Tweddell’s patent hydraulic flanging and stamping 
machine, in the works at Wallsend. Close beside this is 
adome end plate, stamped at Wallsend by one of Tweddell’s 
machines. These pieces of workmanship will be in- 
teresting to all boiler manufacturers, as they have 
been produced from a machine which is one of the latest 
results of mechanical effort in the direction of economy of 
labour. The flanging and stamping machine alluded to 
was designed by Mr. Tweddell and Mr. Boyd, managing 
director of the Wallsend Company, and photographs of it are 
shown by the company and also by Mr. Tweddell, at his 
own exhibit, which has been noticed in these pages. The 
leading idea has been to produce a machine of moderate 
cost, which shall accomplish in piecemeal the same results 
as are obtained from more expensive pieces of machinery 
in one operation. This tool is within the reach of all 
boiler makers, where the larger machine is not, and we 
understand that the results obtained by Mr. Boyd’s com- 
pany, both in cost of manufacture and finish of work- 
manship, are most satisfactory. 

The next notable exhibit on the same stand is Mr. 
Boyd’s patent furnace mouth drilling machine, which is 
shown, as when working, applied to furnaces. This 
machine has been designed with a view of saving manual 
labour. The rivet heise, into which the rivets are put 


Y|for attaching the furnace tube to the front plate of 


the boiler, cannot be reached by an ordinary g 
machine, and are usually drilled by hand. This 
machine when once fixed in place will drill the holes in 
two furnaces in about six hours, and is therefore a valua- 
ble addition to boiler shop plant. Messrs. Butterfield, of 
Keighley, are the makers. A model of the slipways 
and works of the company at Wallsend is also exhibited. 
The slipways are each 1000ft. long, and are capable of 
taking up vessels 350ft. long and 3000 tons register. The 
sheer legs at the wharf are capable of lifting over 
80 tons. With this model is also shown an interest- 
ing series of photographs of damaged vessels and 
other heavy works which have been carried out on 
the premises, which include a photograph of a pair of 
inverted direct-acting surface condensing engines of 
1000-horse power indicated, cylinders 34in. and 66in. dia- 
meter, 42in. stroke. A photograph of Union Steamship 
Company’s s.s. Spartan, being lengthened on the slipways, 
September, 1880; s.s. W. J. Taylor, during reconstruction, 
after being sunk in the river Tyne, March, 1880 ; ss, El- 
phinstone, after collision ; s.s, Redewater, after collision ; 
ss. South Tyne, after a storm in the Atlantic ; and many 
more. A large drawing, showing the general arrange- 
ment of a pair of triple-expansion condensing engines, 
550-horse power indicated ; first cylinder, 15fin. dia- 
meter ; second cylinder, 22in. diameter ; third cylinder, 
44in. diameter ; stroke of all, 33in.; working pressure, 150 Ib. 
per square inch ; and a steel boilerbeing constructed for 
Messrs. Dixon, Robson, and Co., Sunderland, under the 
superintendence of Mr. Alexander Taylor. is also shown. 
he Landore-Siemens Stee! Company, exhibit a series 
of specimens of steel-plates, angles, and section bars 
principally tests to demonstrate the quality of their 
material. There are a large number of sections of bars, 
such as are used in the construction of ships and bridges, 
including an + section, the first we believe ever rolled in 
steel in this country, and which is now being used in the 
Oude and Rohilkund railway bridge over the Ganges. 
The whole of the steel for this bridge is being made by the 
Landore Company. The cold bend tests comprise twisted 
angles, steel wire 34 B.W.G. rivets, and sundry other 
interesting specimens. There is also a 3 steel-plate, 
flanged cold in a hydraulic press at one operation, and a 
hemisphere of }-plate, 2ft. Tin. diameter and lft. 34in. 
deep, such as are used for the ends of electric mines. 
Messrs. Vickers and Son, Sheffield, show a double-throw 
crank shaft in two pieces, made by them of cast steel in 
1871 for the Allan Line ss, Caspian. It remained in this 
steamer for many years, and during the time she was engaged 
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in seiing 134 voyages across the Atlantic, representing a 
mileage of 450,000, and was eventually taken out when the 
ship was being refitted with new engines. This firm also 
shows a large propeller blade of cast steel, which is in- 
tended for a steamer of 5000-horse power belonging to the 
Peninsula and Oriental Company. It is all finished and 
ready to bolt on to the boss, and we may add that its back 
is coated with sheet brass to prevent corrosion, according to 
the arrangement of Mr. Manuel, superintending engineer 
to that line. 

Mr. Davis, of Lewisham, shows a steering propeller for 


ing the handiness of screw vessels at low speeds or | lif 


when under stern way. The action consists in each blade 
being made to pass edgewise through the water when 
above the line of shafting and flatwise when below, or 
vice versd, the differences of pressure being available for 
turning the vessel in either direction, according to the 
position of the helm. The means of adjustment or altera- 
tion are provided for by the application of the universal 
or Hooke joint, although the same result can be obtained 
by other means should more than two blades be fitted. In 
the particular case under notice the blades are on a pivot 
common to both and free to turn—in fact, forming one of 
the axes of the Hooke joint, the other being a plain 
knuckle joint prolonged so as to en in gear, and free to 
revolve in the same axis as the sade shaft when not in 
action. This gear, which we may term the controlling gear, 
is worked by a shaft passing down the forward side of the 
rudder-post, and by means of a lever with a swivel joint 
at its end is capable of giving a transverse motion to a 
round revolving lever—the prolongation before alluded 
to—so altering the pitch of the blades as they pass above 
or below the line of shafting. For example, if the helm is 
ported and the screw a right-handed one running ahead, 
then each blade as it passes above the line of shafting is 
flattened in its course through the water, and when below 
the shaft is passed edgewise, or nearly so, through the 
water, so materially assisting the helm, especially if the 
rudder is comparatively powerless at first starting, or if 
under order “ Pull speed astern.” The whole arrangement 
is ingeniously designed, and the only question to be 
answered is, Is the object aimed at worth the trouble of 
the complication ? 

Messrs. Galway, Bainbridge, and Co., of Warrington, 
show one of Sturgeon’s patent dry cold-air machines, 
which they had prepared to exhibit in action. The diffi- 
culty of arranging steam for the exhibitors, which had 
been undertaken by the managing committee of the Exhi- 
bition, proved too great to be surmounted. Messrs. 
Galway and Bainbridge were therefore compelled to show 
their machine at rest. It has two compressors, each of 
Gin. diameter and Qin. stroke ; one expansion cylinder of 
Gin. diameter and Qin. stroke; and one steam cylinder of 
8in. diameter by 9in. stroke, and is capable of delivering 
some 5500 cubic feet of air per hour at a temperature of 
40 deg. below zero Fah. The Sturgeon patents cover an ap- 
pliance for draining off most of the natural moisture drawn 
into the compressors with the air, called the Bp ap 
chamber, and in this chamber are trays filled with coke or 
other purifying absorbent. 


FISHERY AND LIFE-SAVING APPLIANCES 
AT THE NORTH-EAST COAST EXHIBITION. 
Tue exhibits belonging to these departments are placed in 
the Aquarium, usually a rather gloomy portion of the 
building situated below the Winter Garden, from which it 
is approached by a flight of stone steps, but rendered con- 
siderably more cheerful at the present time by the many 
coloured flags, banners, and other decorations, illuminated 
by the Pilsen are lamps, which are kept burning through- 
out the day. Though hardly coming strictly within the 
category of engineering exhibits, much of the apparatus is 
so intimately connected with the engineer in one way or 
another, that we make no apology for presenting our 
readers with a brief description of what is to be found at 

some of the principal stands. 

In the ante-room, reached by the visitor after descend- 
ing from the Winter Garden, is ee a splendid 
collection of models of fish, imens from the Buckland 
Museum. These have been lent by the Science and 
Art Department, and though far too few in number, 
attract great attention from the perfect manner in 
which they are executed. 

Within the Aquarium, Mr. Richard Cail, of New- 
castle-on-Tyne, shows a model of his well-known lock 
pass, which enables the heaviest spawn-laden salmon to 
swim in unbroken water from the lower to the upper 
water, even to a height of 100ft. or more, without 
fatigue or having to leap. It is stated that a very small 
quantity of water will work this system, which being 
self-acting, suits itself to any height of water in freshes 

- or floods. 


A patent 


handy hauler for drawing in fishing nets and 
lines is exhibited W. L Mi 


tchell and Son, of 


Submarine diving apparatus, which formed such an im- 
portant series of exhibits at the Naval Exhibition in the 
Agricultural Hall, is shown only by Mr. E. Easthope and 
Messrs. Siebe, Gorman, and Co., of London. The latter 
firm has sent several beautifully finished sets of both 
single and double gear, besides air pumps, a portable diving 
a peg submarine electric lamps, and numerous models 
and relics. 
A large patent life buoy, built of steel, and weighi 

some 16 cwt., is exhibited by Messrs, H. 8. Tawerde and 


Sons, of South Shields. It is somewhat in the form of a 
pear, about 7ft. 6in. high, and 8ft. diameter, and is fitted 
with seate to accommodate 


sixteen persons. Below the 


deck and seats are places constructed for holding provi- 
sions, and three oars put par in lengths, so that 
they can be taken to pieces and stowed away inside, are 
provided for propelling and steering. It is intened to be 
carried in such a manner that in case of a ship sinking it 
would be floated from the deck or bridge, and in very 
heavy seas it could be launched over the side of the vessel, 
when it would be impossible to make use of an open boat. 

An interesting exhibit is made by the Royal National 
Lifeboat Institution, which sends models of lifeboats, 
cork belts, and a number of special appliances for saving 


e 
The Board of Trade show a complete set of rocket 
apparatus, which was put to a practical test on the 12th 
inst, by men of the Tynemouth Volunteer Life Brigade. 
Rockets were fired from the Long Sands, opposite the 
Aquarium, to a lighter moored a short distance from the 
shore. The drill, which was witnessed by thousands of 
spectators from the sands, banks, and terraces, could 
scarcely be called successful, as none of the rockets actuall 
struck the lighter. Those on board, however, 5 
after some little time, to lay hold of one of the lines, and 
eventually, amid considerable amusement, several persons 
were hauled to-and-fro in the jacket. 

Patent automatic detaching gear for ships’ boats is shown 
by nine firms, who all profess to have obtained the ne plus 
ultra, Certainly most of the apparatus is exceedingly 
ee pe and in nearly all the gear is so arranged that one 
hook cannot detach without the other, and that instantl 
the boat is water-borne, no matter in what position, bo 
hooks are simultaneously disengaged. 

At other stands will be found numerous examples of 
life-rafts and patent ships’ boats, models of fishing cobles, 
guns, and every conceivable appliance in the way of fishing 
tackle and life-saving apparatus. 


COAST LIGHTING AND SUBMARINE ENGI- 
NEERING AT THE NORTH-EAST COAST 
EXHIBITION. 

In addition to the ships’ models shown in the Winter 

Garden under the head of naval architecture, a number of 

miscellaneous models are exhibited in the same building 

under sections 5 and 6 in the catalogue, and attract con- 
siderable attention. 

The Master and Brethren of the Trinity House, London, 
furnish a large number of models and appliances of pecu- 
liar interest. Among them will be found a painting of 
Winstanley’s Eddystone tower, completed in 1699, and 
four years later destroyed by a storm, on which occasion 
both Winstanl ey and the keepers perished ; a model of 
Rudyerd’s lighthouse built in 1709 and destroyed by fire 
in 1755 ; and comparative models of Smeaton’s Eddystone 
and the new tower just erected by Sir James Douglass, 
the last stone having been laid by H.R.H. the Duke of 
Edinburgh on the Ist of June last year, less than two 
years after its commencement. There are also models of 
the Maplin Iron Pile Lighthouse, supported on piles 
screwed 14ft. into the sand by Mitchell’s patent screw ; of 
the old and new Goodwin light vessels, and of several 
ancient men-of-war. The Trinity House has also contri- 
buted a large collection of lamps and other fittings for 
lighthouses, specimens of a 2lin. reflector and lamp used 
first at Liverpool about the year 1763 and afterwards at 
Lowestoft and other places; a plano-convex lens used at 
Portland in 1789 ; aa a cata-dioptric apparatus, One of a 
set of polygonal lenses made in 1836 by Messrs. Cookson 
and Sons, of Newcastle, and fixed in the Start Point 
Lighthouse in Devonshire are shown. Among light- 
house burners are several Fresnel first order oil lamps, six 
and eight wick Douglass burners for consuming vegetable 
or mineral oils, and capable of giving respectively 750 and 
1300 candles, ard six and ten ring Dougiass gas burners of 
an intensity of 600 and 1500 candles with 16-candle gas, 
and giving out 54 to 6 candles per cubic foot, besides a 
new double Argand-Douglass a homene with 2lin. para- 
bolic reflector giving a of light of 5000 candles 
intensity. There are also lamps and reflectors as used in 
English floating lights about the year 1809, the surface of 
the reflectors being spherical, as well as gimballed reflectors 
of 12in. and 2lin. apertures with mew and Douglass 
lamps for floating lights, three or four of these being gene- 
rally used together in one group. 

The Commissioners of Northern Lighthouses, Edin- 
burgh, have furnished six exhibits. There is a model of 
Bell Rock lighthouse designed by the late Robert Steven- 
son, commenced in 1807 and finished in 1811 ; also one of 
the Dhu Heartach tower, situated on a rock on the west 
coast of Scotland, fourteen miles from Iona, and exposed 
to the full force of the Atlantic Ocean. They also show a 
model of Stevenson’s apparent light, for indicating the 
position of a beacon on an inaccessible rock at night ; and 
of Mr. Thomas Stevenson’s azimuthal condensing ships’ 
light, designed to distribute the whole light equally over 
ten points of the compass, in accordance with Board of 

e requirements, and first applied in 1866. 

The River Wear Commissioners exhibit fifteen photo- 

—_ of the new Sea Lock, South Dock, Sunderland, 
esigned and carried out by their engineer, Mr. H. H. 

Wake; photographs of iron coal staithes, erected at 

Hendon Dock, a ¢ various panoramic views and engravings 

of several of the most important works recently carried 

out at the mouth of the Wear. They also show a com- 
plete set of drawings of their elaborate chain, cable, and 
anchor testing works, constructed by Messrs. John Abbot 
and Co., Limited, of Gateshead, and working models of 
dredgers driven by an electric current from a set of 
batteries in the pedestals on which they are supported. 

The largest of these dredgers is capable of lifting 600 tons 

per hour, and is of the Wear single-ladder open-ended 

type—its length is 130ft.; breadth, 32ft.; depth, 10ft. 6in.; 

and draught about 6ft. 6in. The ladder works through a 

well in the centre of the hull, which is quite open at the 

bow end. The machine is capable of dredging in its own 
draught of water and also down to any depth to 31ft., and 
he devin’ material can be discharged on either side. 


The constructors were Messrs. Hawks, Crawshay, and So 
The models sent by the River Tyne Commissioners 
occupy a prominent position in front of the platform. The 
most conspicuous is a working model of the mammoth 
crane now being erected for extending the north pier at 
the mouth of the Tyne, from the designs of Mtr. P. 
Messent, the Commissioners’ engineer. It is intended to 
set blocks and bays of concrete weighing 40 tons at an 
overhang of 75ft., and is partly being constructed by 
the commissioners themselves at their Howden Works, 
and partly by Messrs. Stothert and Pitt, of Bath. The 
crane will be capable of being moved to any part of the 
pier, and the jib will have a turning motion through one 
complete revolution. A very interesting working model 
of the new swing bridge at Newcastle is shown in connec- 
tion with a portion of the quays and buildings at each 
side of the river, and the famous high level and rail- 
way bridge designed by Stephenson. The foundations of 
the swing bridge consist of clusters of large cast iron 
+ yan sunk by the pneumatic process, and upon which 
the granite piers are built. This portion of the work was 
executed by the Commissioners, while the superstructure, 
consisting of four fixed and one swing span, the latter, 
when open, giving a clear way on each side of the centre 
pier of about 95ft., was erected by the firm of Sir W. G. 
Armstrong and Co. A new method of loading coal, 
designed by Messrs. Messent and Ward, is illustrated by a 
series of three drawings and a large working model, and 
is viewed with t interest by coal shippers and others 
uainted with the great loss from breakage resulting 
from the fall from the hatchways into the holds of vessels, 
To obviate this loss it is proposed to deliver the coals from 
the shoot into a series of buckets fixed close together on 
an endless chain, and travelling the mouth of the 
shoot, and then round a tumbler down to the bottom of 
the vessel, where they would be tipped and returned again 
to be refilled. In the annexed sketch the shoot A delivers 


the coal into the buckets, which, travelling over the 
tumbler B, are let down through the hatch into the hold, 
tipped, and returned over tumbler C. The links of the 
chain are intended to be made with a pin and hook eye, so 
that as the vessel is loaded and the heap of coal rises the 
length may be reduced as required. 

There is a large number of photographs, drawings, and 
models sent by the Clyde Trust, through their engineer, 
Mr. James Deas. These chiefly relate to the machinery 
and works in connection with the construction of the new 
docks at Stobcross. 

Sir W. G. Armstrong and Co., of Newcastle, exhibit a 
model of a hydraulic hoist and train of boats in use in the 
Aire and Calder Navigation for shipping coals. This 
system was devised by Mr. W. H. holomew and 
carried out by Sir W. G. Armstrong and Co., and consists 
of a train of boats hinged together and propelled by steam. 
Each boat carries about forty tons of coal, and is lifted 
bodily out of the water by a hydraulic hoist, and its con- 
tents tipped directly into the vessel to be loaded. It was 
in referring to this plant at the recent meeting of the 
Institution of Mechanical Engineers at Leeds that the 
president, Mr. Percy Westmacott, suggested the possibility 
of ocean-going vessels of the largest size being loaded and 
disc. in a similar manner. 

Dioptric lenses are shown by Messrs, Chance Brothers, 
of Birmingham, one a holophotal lens of the sixth order, 
as used in connection with the electric lights on ships of 
war and forts for defence against torpedoes and other pur- 
poses, while others are ships’ lights of new —_ and great 
power, comprising two side lights, mast head light, and 
anchor light. 

Messrs. W. Simon and Co., of Renfrew, exhibit a model 
of a twin screw patent hopper dredger to 1500 tons 
of spoil, and to dredge in from 5ft. to 35ft. depth of 


water. The engines are of 150-horse power, and are 
capable of propelling the vessel at a of eight miles 
per hour. 


Messrs. Durham, Churchill, and Co. exhibit some of 
their patent velometers and universal marine governors; 
Webster’s patent log detector, an ingenious little instru- 
ment for detecting any fouling or undue twisting in the 
log line ; Durham’s patent automatic steam fog whistles 
which we shall illustrate and describe more fully in 
another impression ; and Thomson’s patent air extractor 
The governors are made in two patterns, the “ Velometer” 
and the “Universal,” but the principle involved, that 
is the combination of a water or fluid cylinder with a 
steam cylinder, is identical to both. 

Among other exhibitors may be mentioned Mr. W. 
Batho, Messrs, Clark and Stanfield, and Messrs. Thomas 
Meik and Sons, all of whom send models, and besides these 
engravings, photographs, charts, other exhibits, whic: 
it is impossible to enumerate in detail. 
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supplied during the last four years, and they appear to ‘ 
give entire satisfaction. As the working gear is all enclosed 
within a hollow casing, only the two revolving heads being 
exposed, there is no danger of damaging the nets, and pro- 
teetion against risk of accidents is also afforded to the 
fishermen. 
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THE INNER CIRCLE COMPLETION RAILWAY. 


Tra.ys have been running regularly since Monday on another 
portion of the ting link between the Metropolitan and 
District Railways, known as the inner circle completion railway. 
The new extension carries the Metropolitan Railway Company’s 
line southward to a point on Tower-hill, as indicated on the 
accompanying map, where it will meet a connecting length of 
the Metropolitan District Railway, which, after many delays, is 
about to be pushed eastward from the Mansion House Station. 
The short extension thus completed from Aldgate to Trinity- 
square, is about three-eighths of a mile in length, and will carry 
passengers from the westand central parts to within a few minutes’ 
walk of Mark-lane, Mincing-lane, Billingsgate, the docks, and the 
Thames Subway, affording a ready means of reaching the 
Tooley-street warehouses and the district of Bermondsey, and it 
will deliver passengers arriving at Paddington, Euston, King’s 
Cross, or St. Pancras, in a very short time after they 
have reached the metropolis, at the gates of the Tower. 
Continuously from the Aldgate Station, which may be looked 
upon as the first link in the short, but important, completing 
chain, the new line passes under the main thoroughfare, through 
Chequer-yard, and then, curving to the right, under the roadway 
of the Minories between George-street on the right and Church- 
street on the left. In this, the only piece of tunnelling on this 
section of the Metropolitan, the experiment is to be tried of 
lighting the line with the incandescent electric lamps of the 
Swan United Electric Light Company, with a view to determining 
whether sufficient illumination could not be obtained in this way 
without lamps in the carriages. At present the electric lamps 
are in use, but so also are the carriage lamps, so the experiment 
has not yet been made. After running along the line of the 
Minories as far as Goodman's-yard, the railway begins to bend 
slightly westward, and passing under the Blackwall line, which 
can be seen high overhead, it goes under the Crescent, its course 
being marked by the disappearance of the houses on the south 
side between Hahn’s and Zambrzycki’s hotels. From here it 
continues in the open to the temporary station on the eastern 
side of Trinity-square, where, for the present, passengers must 
alight. The line, however, will be driven under the gardens to 
to the west side of the square, where the new street to 
be made by the widening of Tower-street and Eastcheap, 
will open upon Tower-hill, just to the northward of All- 
hallows— ing—Church. Soon after leaving the station at 
Aldgate there appears on the left the opening for a branch line, 
which, passing beneath High-street, Whitechapel, will connect 
this system with the East London line, and so afford the means 
of communication the Thames Tunnel with the south 
suburban railways. e High-street, Aldgate, is carried over 
the line by a bridge with a span of 82ft., constructed of heavy 
wrought iron plate girders, with special details to bear the gas 
mains of the Gas Light and Coke Company. The railway here 
is sufficiently wide to allow four lines due and two platforms 
to be used. The tunnel further on is 25ft. wide, with vertical 
side walls and a segmental arch, the side walls and retaining 
walls of the open cutting being made of Portland cement con- 
crete, and thick and strong enough to bear any buildings that 
may be erected above them. The arch is of stock bricks laid in 
mortar, and in some places is 3ft. thick. In passing under the 
Blackwall Railway it was necessary to underpin the abutments 
of the arch, and much care had to be exercised in making this 
spon’ of the line, as the traffic from Fenchurch-street had to 

carried on without interruption, and trains were continual 
passing and repassing on the archways of the railway, benea' 
which the new line was being made. The temporary station 
at Tower-hill is a wooden building placed across the two lines, 
with a single staircase for the platforms, which are 300ft. lon; 
by 12ft. wide, and, like the stairways, covered with an cmmmaall 
iron roof. After passing under the High-street, Aldgate, the 
line runs for seventy yards in an open cutting, then through the 
tunnel under the Minories, through another piece of open way, 
next by a covered way beneath the Crescent, whence it emerges 
into the open-air station, so that in this portion of the Metro- 
politan apr | the passenger will get more fresh air than in 
some parts of the line. As the ceremony of turning the first 
shovelful of earth in the construction of the extension was per- 
formed by Mr. Alderman M’Arthur, then Lord Mayor, on the 
5th of September last year only, it will be seen that much has 
been accomplished in a short time. Mr. Tomlinson has had a 
very difficult piece of work to carry out, not the least of the 
difficulties being caused by the numerous large sewers which had 
to be passed, and by the traffic which could not be stopped. The 
thoroughfares under which the line passes have been kept open 
during the whole time the works were in progress, a temporary 
bridge having been laid along the Minories while the tunnel 
under that street was being made. No serious accident has hap- 
pened to any of the workmen employed, and although some of 
the houses below which the work was going on are among the 
oldest in London, none show any signs of . The soil 
proved to be made ground to the depth of from 12ft. to 14ft., 
and under this was found a clean gravel of a bright yellow colour, 
which has been used for ballast. 


WESTON’S IMPROVED DIFFERENTIAL PULLEY 
BLOCKS. 


Ovrx illustrations show two styles of these blocks manufactured 
by Messrs. John Crowley and Co., of Sheffield. Fig. 1 is the plain 
differential block with its details modified in accordance with the 
inventor’s latest plans. Fig. 2 is a new geared differential block 
having the double purchase any 2 placed within the differ- 
ential sheave, that nothing projects beyond its circumference. The 
operating sprocket wheel is not larger in diameter than the main 
sheave, and it turns upon the same axis. A considerable saving of 
friction over that of ordinary differential blocks is gained, owing 
to the fact that the mechanical power is due largely to the two 
pairs of plain spur wheels used; the effect being that of a double 


) 


less 


urchase crab, but in the small s; and usual form of a block. 
) oe bushes and bearings of ample area are provided. The 
main or differential sheave turns upon a hollow stay uniting the 
side frames and containing the sprocket wheel shaft. The first 
pair of gear wheels occupy the box-casting affixed to that side of 
the block outwards in the cut. The large wheel of the second 
pair is an annular one, cast upon the inner surface of the main 
sheave, and shown plainly in the cut. The cuts show the rela- 
tive dimensions of the two styles, viz.,a plain 3-ton differential 
pnw a 3-ton “geared,” the latter being 271b. the lighter in 
weight, 


THE WERY FUNNEL. 


THE accompanying engraving illustrates a new form of chimney 
funnel made by Messrs. Livet and Co., Short-street, Finsbury 
Pavement. It is the invention of M. Wéry, of Paris, and has 
been adopted by Messrs. Livet and Co. for use in combination 
with their arrangement of boilers, boiler flues, and for any 
furnace having their fire bars. The funnel can be applied at the 
top of any furnace, or in the uptake or chimney. It is merely 


put on entire as a part of the chimney, and in the case of a brick 
flue or shaft can be built into it at any vertical part. It consists 
of an inner funnel with an outer jacket closed in upon the funnel 
at top, and leaving ports or openings to the atmosphere at the 
bottom. In the inner funnel passages are constructed projecting 
into the interior in a spiral form, and increasing in size upwards. 
Openings at intervals in these passages admit the air from the 
jacket into the interior of the funnel. The air passes in thro 

the ports or openings, and becoming heated by contact with 

inner funnel—the chimney proper—expands and rises upwards, 
forcing its way in so doing through the openings in the spiral 
grooves into the inner funnel in such a direction as to produce 
an upward rotary motion increasing aud steadying the draught. 
When the funnel is fixed upon a flue of any description a strong 


rotary motion of the gases takes place, which, it is argued, 
extends downwards to the furnace, this being made evident by 
the centrifugal ejection of the flame when the fire door is opened. 
This increased efficiency of a boiler fitted with ‘he fuel suggests 
that stirring action seems to cause a more rapid combination of 
the carbon and oxygen of the fuel and air, and thus more com- 
plete combustion of the whole of the fuel, and that passing 
through the furnace, the incandescent gases are, as in vertical 
boilers for instance, di into much more effective contact 
with the vertical heating surfaces. 

At the London Smoke Abatement Exhibition trials, the funnel 
was fitted upon a vertical boiler having thirteen vertical tubes 
2hin. diameter, and the evaporation by this boiler, according to 
the official trials, was increased about 57 per cent. per Ib. of coal, the 
consumption of coal—hard steam—being reduced 29 per cent. at 
the same time, and the actual increased evaporation being 
293 per cent. 


HOT SAW FOR SMITHS’ WORK. 

Ws illustrate below a hot saw largely used in smiths’ shops, 
and manufactured by Messrs. Thwaites Bros., Bradford. It is a 
simple and handy tool. These saws are made in different sizes, 
2lin., 24in., and 30in. diameter; the 2lin. diameter is most 
generally in use. The saw is mounted upon a cast steel spindle, 
and run at a speed of from 1500 to 2000 revolutions per minute. 


The bearings are of phosphor bronze, and adjustable to take up the 


wear; the saw runs ina water trough, which is formed in the bed. 
For sawing bars to dead lengths a moving slide is provided. The 


saw is covered in with a wrought iron guard. The bar is fed up 
to the saw on the slide rest by the hand wheel and the quick- 
threaded screw. The whole is very compact and occupies small 
space. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE near approach of the quarterly meetings, which will come off 
in bac Sy on October 11th, and in Birmingham on the 
following day, has not perceptibly checked the inflow of orders on 
our exchanges this week. Herein is gratifying evidence of the 
belief of buyers in the soundness of the present revival. It is clear 
that they are of opinion that the upward tendency of prices will 
continue. 

The tone of the market as to heavy sections of finished iron alike 
yesterday and this afternoon certainly afforded ample cause for 
this view. Urgent offers to buy sheets for Russia met with scarcely 
any mse from makers. At Ye nage be market indeed it was 
impossible to place such orders. The state of producers order 
books makes it difficult for buyers to get further contracts 
Galvanisers as well as merchants gave this same report. Even for 


early deliveries makers were mons in demanding a 5s. ton 
advance on the month, making doubles £9 to £9 and lattens 
£10 to £10 10s, 
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The galvanisers reported themselves very busy for South 
America, the Australias, Canada, and South Africa. They were 
very firm in price at £14 10s. for 22 w.g. to 24 w.g. delivered at 
outports. Some merchants continue their attempts to ‘‘ bear” the 
market for galvanised sheets, but unsuccessfully. 

Nine of the principal firms in Birmingham, Wolverhampton, 
Walsall, and elsewhere have taken the unusual course of uniting in 
a public protest against the quotation of a trade circular, in which 
it hhad been stated that the prices of galvanised sheets had declined. 
Makers state that this attempt by merchants is due to their having 
sold forward without having covered themselves, and that now 
they find the market has taken an upward turn against them. 

Plates were again brisk and prices firm at £8 to £9 per ton at the 
works. Additional information was forthcoming touching the visit 
to this side of a Pittsburgh tank-maker to buy plates, to which 
reference was made last week. The buyer is a Mr. James Cuddy, 
who is reputed to have contracted conditionally with the United 
Oil Pipe Lines to build a large number of tanks each weighing 
ninety tons. The plates required are Zin. in thickness. 

The marked bar makers are by no means fully employed. The 
standard of £7 10s. to £8 2s. 6d. is still maintained. 

Common bar makers are not icipating in the general 
improvement so much as they could desire, and difficulty is still 
experienced in getting much better prices. Minimum sorts continue 
— at £6 5s., while good common bars are abundant at 

b ton. 

Some hoop and strip makers reported this afternoon that orders 
were not coming in this week with much vigour. A revival in the 
United States demand would be very welcome in this branch. 
Firm prices were asked for coopers’ hoops, £7 at the works being 
the average. 

Bedstead strip was about £6 15s. per ton. _ Nail strips were to be 
had at £6 2s. 6a. at works, and one producer is making deliveries 
at £6 10s. per ton Liverpool for shipment to Canada. 

Common cinder pigs were to be had to-day and yesterday down 
occasionally to as low as within 410s., but all-mine qualities were 
worth more money. Barbor’s, Field, and some other similar 
brands were quoted 67s. 6d., and there were all-mines which had 
dropped to 62s. 6d. for which a rise of 3s. 9d. was sought. Indeed, 
there had been sales of such iron at 66s. 3d. per ton. 

The advances checked business in Birmingham to-day, as well in 
medium pigs produced in other districts as in best native pigs, and 
high-class hematites secured the advantage. These sold more 
freely at from 65s. to 70s. Derbyshire iron, also, was moving at 
50s., and Lincolnshire held its own at 52s. 6d.; but Northampton 
was slow at 50s., and the 62s. 6d. to which last week the Thorncliffe 
brand was put up stopped business. 

Steel-making pigs were sought for from the vendors of hematites. 
At present 700 tons a week is being consumed by the chief steel- 
making firm of this district. 

Ores were plentiful from the Northampton mines for blast fur- 
nace use at about 6s. per ton delivered to consumers’ sidings. 
Purple ore for fettling was as high as 18s. 6d. per ton. 

Coal was worth more money all round. The rise of 1s. per ton 
for household samples is well maintained upon Cannock Chase ; 
and now the producers of good forge and also mill sorts are requir- 
ing a similar rise. To-day and yesterday the quotations for 
deliveries to the end of the year were for good mill coal 8s. and for 
good forge coal 7s. per ton, boat weight. 

Consequent upon the absence as yet with the other members of 
the Iron and Steel Institute, at Vienna, Mr. Fisher-Smith, the 
chairman of the Coalmasters’ Association, has been unable to 

md to the request of the colliers to call a meeting of the 
e, to consider their application for an advance of 10 per cent. 
in wages. Doubtless there will be a meeting so soon as the chair- 
man has got back ; and the impression in Wolverhampton yester- 
day was that the masters may be able to see their way to 
attempt a declared rise of 1s. per ton in coal, making the maximum 
quotation for furnace sorts 11s. per ton. Such an advance would 
carry a rise of wages to the extent of 2d. “‘ per day” or stint in 
the thin, and 4d. in the thick coal seams, which would mean a rise 
of about 5 per cent. in es. With such an advance it was 
believed that the men would be content. In that event there 
would be no repudiation of the sliding scale, nor any suspension 
of operations. 

About one-fourth of the 22,000 colliers and ironstone miners 
employed in North Staffordshire have given notice for a 10 per 
cent. advance. There is no agitation at present south of Tunstall, 
as the men employed in that district are receiving, and have for 
some time past been receiving, higher wages by 5 per cent. than 
the men to the north of them. 

In consequence of the recent advance in copper, the ingot brass 
makers of Birmingham have this week raised their price £2 per ton. 

Leading tin-plate-making firms in Birmingham are hoping to 
secure a share of the Government orders which are now out for 
6000 infantry mess-tins and 5000 cavalry mess-tins. 

The following electric lighting companies have given notice to the 
Wolverhampton Corporation that they intend to apply. in the next 
session of Parliament, to supply the town with the light, viz.:— 
The Edison, the South Staffordshire, the Gulcher, the Hammond, 
and the Jablochkoff companies. The latter company has, moreover, 
intimated that it will apply for a license for its lamps to be used. 
A committee of the Corporation has been appointed to inquire into 
the cost and other particulars in connection with the electric 
light as it is used in other towns. The same notices have been, or 
will be, given to nearly every local authority in the county of 
Stafford, and the effect of any of the companies obtaining the 
provisional order it desires would be the debarring of all the other 
companies and the local authority itself from introducing an oppo- 
sition light into the town. 

A proposition will be submitted to an early meeting of the Local 
Board of Smethwick, near Birmingham, authorising application 
for powers that will enable the Board to supply electricity for 
lighting and other purposes within the district. 

ite the increasing favour accorded to the electric light, gas 
manufacture continues to be very profitable. The year’s operations 
of the Shrewsbury Gaslight Company have resulted in a profit of 
£6300, enabling 74 per cent. dividend to be paid and £500 to be 
added to the reserve fund. The company has had a new gas- 
holder in operation since November, and attributes no little of 
its —* to the greater facilities for manufacture which this 
confers. 


Since the meeting of gas consumers at Halesowen, reported in 
my last, when it was resolved to invite the Birmingham Corpora- 
tion to supply the town with gas at 1s. 9d. less per 1000 cubic feet 
than the | gas company, a vestry meeting has been held at which, 
by a majority of twenty-nine to seventeen, the gas consumers’ 
previous determination was approved. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—The iron market here is in a somewhat anomalous 
condition. With the recent activity in some of the principal local 
iron-using branches of ye | slackening off rather than showing 
any signs of enlargement, and local consumers in the engineering 
nches of trade not as a rule at all eager buyers, the iron market 
exhibits a decidedly stronger tone, and during the week there has 
n a fair amount of business stirring. The source of this improve- 
ment in the iron market is to be found mainly in the present 
activity in the shipping trade, which to a large extent is keeping 
the local forges busy, and as a consequence bringing forward a 
demand for forge qualities of pig iron. The pressure to complete 
shipments for the Baltic and Canada before the ports are closed to 
some extent accounts for wad om push ; but in addition to this 
there is a very fair rt “nas done which is not dependent 
upon the season of year. ished iron of all descriptions is 


going off in large quantities, and manufacturers of sheets especially 
are finding it very difficult to keep up the required deliveries. The 
home trade is, however, not of very extensive proportions, and an 
indication of this is to be found in the fact that although manu- 
facturers are inclined to be stiffer in their quotations, merchants 
who have low-priced contracts still running are underselling. 

At the Manchester market on Tuesday makers both of pig and 
manufactured iron were generally firmer in their prices. Lanca- 
shire pig iron makers have been doing a tolerably large business 
during the last week or so, and in forge iron, upon which the 
demand has chiefly run, they are now pretty fully sold. Foundry 
iron, however, moves off only moderately. The sales made have 
been at their full list rates of 46s., less 25 per cent., for both forge 
and foundry pig iron, delivered equal to Manchester, and there is 
now a tendency to stiffen upon this figure. Distant brands of pig 
iron have been moving off fairly well at full prices, but Seotch 
iron, which goes chiefly into engineering work, has been only in 
moderate demand. For manufactured iron the average quotations 
for delivery equal to Manchester or Liverpool are about as under : 
—Bars, £6 7s. 6d. up to £6 10s.; hoops, £6 15s. for common, up to 
£7 for the better qualities ; plates, £8; and sheets, £8 12s. 6d. to 
£8 15s. per ton. 

The Ashbury Railway Carriage Company has received an order 
ool fifty-four carriages for the Metropolitan District Railway 

ompany. 

Although the returns received from the various branches of the 
Amalgamated Society of Engineers throughout Lancashire show 
that in the important centres of industry the men are still 
generally kept in full employment, and that the percentage of 
actually out-of-work bers in the Manchester district is still not 
more than about 2 per cent., the reports which I hear from 
employers unquestionably indicate a falling off in the quantity of 
new work coming in, and these are borne out by the returns of the 
Iron-moulders’ Society. The returns for last month show an 
increase in number of members in receipt of out-of-work donation, 
and Salford and Bolton are the only important Lancashire centres 
in which trade is reported good. Manchester, Liverpool, 
Stockport, Rochdale, H de, Bury, and Widnes are returned 
moderate, Birkenhead is Toctecetn hands, Oldham declining and 
bad, and Burnley, Staleybridge, rwen, and Wigan, as 
During the last week or two there has been a eonsiderable increase 
in the number of men seeking employment, and there have been 
more applications for work in Seenchanter than has been known for 
a very considerable time past. Moulders are of course the first to 
feel any falling off in trade, but when they are short of employ- 
ment it is an infallible sign that there is not much new work in 
preparation for the engineering and fitting shops, and although 
these trades may still be kept busy working off the orders they 
have on hand, it is evident that there is a falling off in weight of 
new orders to follow, which will in all probability before long make 
itself felt amongst engineers. 

The work on the superstructure for the extension of the Lanca- 
shire and Yorkshire Victoria Station at Manch is now com- 
mencing. This will consist of a roof over the extension about 
650ft. long, with a mean width of about 250ft., supported on cast 
iron columns and arched girders with wrought iron plate ribs. The 
same company have also in hand a new warehouse in connection 
with the North Mersey goods station, Liverpool, which will consist 
of a large building supported on columns above the rails, with 
special provision for loading underneath either from carts or 


wagons. 

The coal trade of this district is, for the time being, in an 
altogether abnormal condition. Consumers are evidently acting 
under the apprehension of a pr ged strike of colliers, with the 
attendant results, which will in all probability be found to have 
been greatly exaggerated, and there is a perfect rush of orders, 
particularly for house fire coals, with an expansion of the demand 
in a lesser degree for other classes of fuel for iron-making and 
steam purposes. The pits are kept running full time, and large 
quantities of coal have been filled up out of stock, but cclliery 
proprietors are quite unable to deal with the present pressure of 
orders. The tendency of course is to force up prices, but in view 
of the purely temporary character of the present push of business 
colliery proprietors have, as a rule, been careful not to put u 
prices to a point which, whilst it could not be maintained, woul 
only tend to stimulate the men in their demand for higher wages. 
As a rule the advance in the West Lancashire districts has not as 
yet exceeded 6d. to 1s. per ton, and with the close of the month 
the Manchester firms are putting up bouse coal 10d. and engine 
fuel 5d. per ton. At the pit mouth the present average prices are 
about as under :—Best coal, 9s. to 9s. 6d.; seconds, 7s. to 7s. 6d.; 
common house coal, 6s. to 6s. 6d.; steam and forge coal, 6s. 3d. to 
5s. 9d.; burgy, 4s. 3d. to 4s. 9d.; and slack, 3s, 3d. to 4s. per ton. 

Although almost generally throughout Lancashire the men have 
served notices for an advance of 15 per cent. in wages, which 
nominally expire on the 2nd October, the general opinion is that 
an actual resort to a strike to enforce the advance, which has been 
unanimously refused by the masters, is more than doubtful. 


Barrow.—Although the predicted advance of prices has not come 
about as anticipated, there isa much better tone in the market, 
and the expected rise cannot be much longer delayed, as the 
present brisk state of trade gives promise of holding out for some 
time. Makers of pig iron are well booked for the autumn, and 
have as much as they can fairly get through, and there can be no 
doubt that the winter will find them not only as fully employed as 
at present but much more profitably. No. 1 Bessemer is quoted at 
59s.; No. 2. 588.; No 3, 57s. per ton net. There is a slight 
increase in the output of metal for the district, but stocks are not 
increasing. Deliveries are heavy both by sea and rail. The 
demand from America has improved, while that on continental 
account is being well maintained. Home consumers are likewise 
ordering with a little less reserve. In the steel rail department the 
activity of the past few months is well maintained, and the 
already heavy order-books of makers have had one or two very 
important additions during the past week. Iron shipbuilders are 
likely to be busy when the necessary preliminaries for the carrying 
out of contracts which have been secured are — Other 
industries unchanged. Shipping rather easier but heavy on 
foreign account. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

DurRInG a few days’ holiday in Scotland I was shown a copy of 
the last report of the directors of the Steel Company of Scotland. 
It has several interesting items, especially in Sheffield, for English 
readers, At Hallside Works £7763 has been expended in additions 
to machinery and plant, including a system ‘of electric lighting, 
enabling work to be more efficiently performed at nigh*. At 
Blochairn Works the amount expended in outlay has been £19,415. 
The make of steel has been at Hallside 91,481 tons, and at 
Blochairn 66,197 tons—a total of 157,678 tons, which is consider- 
ably in excess of the total estimate of production as stated in last 
report. The whole of the production has been disposed of “at 
fairly remunerative prices, notwithstanding the keen competition 
which obtains in this branch of industry.” The profit for the 
year, after making allowances for general charges, feu duties, rates, 
and taxes, amounts to £65,427, from which have to be deducted 
for depreciation £13,961—interest, £17,107; leaving £34,359, 
which, with balance from last year, admits of a dividend of 7 per 
cent., the addition of £5000 to the reserve fund, and the carrying 
forward of £3686 to next year. 

The attitude of the colliers is causing some uneasiness. Union 
officials are doing their utmost to make the Manchester Conference 
resolution a reality. The general gathering has at length been 
held, and it is said to have been attended by delegates representing 
27,000 colliers of Yorkshire. It was resolved to insist upon 15 per 
cent, advance in wages, or strike work. There is no doubt that the 


time taken for this step is about the worst that could have been 
adopted for the coalowners. Winter is approaching, and there was 
some prospect of the rise in values recouping them in some measure 
for the unprofitable working of the last two years. Then, again, 
the heavy contracts with the railway and other companies are for 
six months, and they are made on the basis of the present rate of 
wages. These are facts which Union officials remember to forget 
in their speeches. The Sheffield and Rotherham districts of the 
South Yorkshire Miners’ Association are more moderate in their 
demands—asking for three courses :—(1) a 74 per cent. advance ; 
or (2) arbitration ; or (3) a well-devised sliding scale. 

Much local interest has been excited by THE ENGINEER articles 
on the cost of ing coal to London. This is an old-standing 

ievance, and it has been sought in various ways to meet it. 
Re resentations have been made to the railway companies in vain, 
and schemes have been mooted for a coal line to London, to be 
owned and worked by the coalowners. I have reason to believe 
that this last idea has not yet been lost sight of. If 2s. per ton 

r 100 miles would pay for haulage, the coalowners of South 

orkshire—which means the whole Barnsley field—would have 
their carriage rates reduced to one-half, and thus secure what they 
have all along been agitating for—a reduction of the cost of con- 
veyance to something like the rate at which the sea-borne coal 
reaches the London market. 

The Denaby Main Colliery Company has taken a step which 
will be watched with interest. The company sends a large quantity 
of coal to Hull, and its colliery being on the route of the Man- 
chester, Sheffield, and Lincolnshire, the rates of the latter for 
conveyance to the main Great Northern and Midland lines are 
found oppressive. It has therefore provided a locomotive, and 
given notice to run the same in accordance with the Act of Parlia- 
ment, at five-eighths of a penny per ton per mile. 

New railway schemes are being brought before the public. An 
extension of the Hull and Barnsley line, so as to brin, hitby and 
Scarborough within the reach of the Midland, cond tthe a descent 
upon the preserves of the North-Eastern Company, which has long 
had Scarborough in its exclusive me . It apesers to point 
to some understanding between the Midland and the Hull and 
Barnsley Company, which may probably lead to amalgamation 
some day. Another new line of railway deals with the most 
fertile and important district of the Isle of Axholme, from Crowle 
station to Haxey station. This route will open the line to Tick- 
hill and the limestone quarries in that parish. It will also enable 
the farmers, market gardeners, as well as the Lincolnshire potato 
growers, to find a direct route to the markets of Rotherham, Shef- 
field, Doncaster, and the other leading centres of the West Riding. 

There is no particular change to report in the staple trades of 
Sheffield. Steel rails are firmer, and quotations for new contracts 
are higher. A brisk winter business in iron is anticipated. Steel 
very active, especially for the United States and Australian 
markets. 

A meeting of delegates of the Derbyshire collieries has been held 
at Chesterfield. A resolution in favour of the 15 per cent, advance 
was passed, and a committee was appointed to wait upon the 
masters to make the request. A further meeting is to be held 
next Saturday. At the Haughton Colliery a similar resolution was 

, and the movement is rapidly spreading. 

An order for 10,000 tons of steel rails has Toe received by the 
Barrow Hematite Iron and Steel Company. This is one-third part 
of the 30,000-ton order recently received from Australia, the larger 
portion of which has gone to Belgium. Sheffield is entirely ‘‘ out” 
of these Australian contracts. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE was only a poor attendance again on Tuesday last at the 
Cleveland iron market at Middlesbrough, but business was much 
brisker, especially for pig iron, buyers being more anxious to pur- 
chase than they have been for some time past. This, to some 
extent, is owing to the better feeling which exists here, and to the 
improved tone of the Glasgow market. The best brands of Scotch 
iron having become scarce have risen in price, and warrants have also 
gone up. 

A good deal of business was done by merchants and some of the 
makers at 44s. 3d. per ton for No. 3g.m.b., prompt f.o.b. deliveries, 
which is 3d. per ton advance on last want price. The leading 
firms of producers, however, were firm at 44s. 6d. Sper ton, in the 
expectation that there will be a heavier demand. 

olders of Cleveland warrants were not so eager to dispose of 
their iron, there is a py good demand, and every prospect of a 
still better state of things, so they are holding back in the hope of 
realising higher prices. Last week Connal’s Ko. 3 warrants could 
be had for 43s. 9d. per ton; on Tuesday they were the same price 
as makers’ iron, viz., 44s. 3d., and very few Tots were sold for less 
than that. 

The shipment of pig iron from the Tees still continues in the 
most satisfactory manner. The amount shipped during this month 
sup to Monday night was 80,658 tons, whilst in August the exports 
during the corresponding twenty-five days only reached 74,602 tons, 
and that was considered to be exceptionally heavy. Since last 
week's report, the stock of Cleveland pig iron in Connal’s Middles- 
brough stores has decreased 1183 tons, being now 110,048 tons, 

In the manufactured iron trade things are not so bright as in the 
pig iron department, and producers who are in want of orders have 
to take lower prices than what they have been quoting during the 
last two or A weeks, gg wee may now be had at from 
£6 12s. 6d. to £6 15s. per ton for large lots, but for small quantities 
2s. 6d. more than the latter figure is being asked, and 
are well booked will not take less. 

For common bars in quantity £6 is quoted, and for shipbuilding 
angles £5 17s. 6d. to £6, all f.o.t, makers’ works less 24 per cent. 
Puddled bars are £4 per ton, and fish-plates £5 5s. net. 

The steel trade continues to be very dull. Coal is still in great 
demand, large quantities being required for export ; the prices are 
consequently stiffening. 

The North of England iron and coal trades’ quarterly market 
will be held at Middlesbrough on Len, the 10th proximo. 

The Clay Lane Iron Company, at South Bank, have just put in 
blast another furnace. They have now five out of their six fur- 
naces working. 

Mr. David Dale has just issued his award in re the claims of the 
uddlers at three of the Stockton ironworks for 6d. per ton extra 
or every half pig of hematite used in making better-class puddled 

bars. It will be remembered that Mr. Dale heard the evidence for 
and against the claims at a special meeting of the Board of Arbi- 
tration which was held at Darlington on the 1st inst., and fully 
reported at the time. The conclusions Mr. Dale has arrived at are 
as follows :—‘‘ (1) That the evidence bears out the employers’ con- 
tention that for about thirteen years it has been the custom 
at the North of Eng'and Ironworks to include in the 
pies furnace charge one, two, or three half pigs of 
ematite without extra payment. (2) That this mixture is 
very largely used, and that any change in the mode of payment 
would therefore affect a considerable amount of the puddling done 
in the North. (3) That if an extra payment were awarded, 
unaccompanied by any reduction in the aged paid for puddli 
Cleveland pig iron alone, the result would be to raise the genera 
rate for ae (4) That my powers do not extend to 
reducing the rate for puddling Cleveland pig iron alone, nor, if I 
had the es would I think it expedient to do so. On the other 
hand, I do not feel justified in raising the general rate of wages 
for puddling as the result of local and special claims, 


ms who 


Changes in 


the general rate of wages should, in my opinion, only be made as 
the result of variations in the condition of trade or of the labour 
market. I am of opinion that it would not be equitable or 
expedient to vary the long-standing district custom, and I there- 
fore award and direct that it remain unchanged ; and I ingly 
disallow the three claims which were left to my decision.” 


Sepr. 29, 1882. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE eng oe iron market has become very 
strong since last week. There has been rather 
more speculation in warrants, the values of 
which are now seen to be materially improving. 
Prices of warrants have advanced very decidedly, 
and the increase in makers’ iron amounts in some 
cases to as much as 3s, per ton on the week. The 
scarcity of makers’ special brands, formerly, 
neal, is now felt in a remarkable degree; so 
much so, indeed, that there are certain brands 
which it is all but impossible to purchase in the 
market at any price. The demand for these 
brands is-fully as pressing at home as on the 
Continent. For the United States there are fair 
inquiries, and prices are hardening. The un- 
settled condition of the labour market has tended 

tly to produce the present condition of the 
de, it being felt by merchants and consumers 
that there is a possibility of values being con- 
siderably enhanced should there be a general 
advance of wages in the mining trade. The 
stock in Messrs. Connal and Co.’s stores has 
decreased fully 1000 tons in the course of the 
week, and altogether the position of the trade is 
very encouraging. 
usiness was done in the warrant market on 
— at from 50s, 24d. to 50s, 5d. cash. On Mon- 
day the market was very strong, with transactions 
in the forenoon at 50s. 3d. to 50s. 7d. cash, and 
50s. 6d. to 50s. 94d. one month; the afternoon 
uotations being 50s. 74d. to 50s. 94d. cash, and 
one month. Business was done on 
Tuesday morning at 50s. 104d. to 51s. 1d. cash, 
and 51s, 3d. to 51s. 4d. one month; in the after- 
noon tr tii were effected at from 51s. to 
50s. 104d. cash. On Wednesday business was at 
50s. 10d. up to 51s, 24d. cash, and 51s. to 51s. 54d. 
one month. The market was again strong to-day 
-~-Thursday—at 51s, 7d. cash, and 51s. 10d. one 
month, 

As indicated above, the values of makers’ iron 
have very materially advanced since last week, 
and the tendency of the special brands is appa- 
rently still upwards. e quotations are as 
follow :—Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, 65s.; No. 3, 55s.; Coltness, No. 1 unquoted ; 
No. 3, 55s. 6d.; Langloan, 67s. 6d. and 56s. 6d.; 
Summerlee, 64s. 6d. and 54s.; Calder, 63s. 6d. 
and 54s.; Carnbroe, 57s. and 52s. 6d.; Clyde, 55s, 
and 52s, 6d.; Monkland, Quarter, and Govan, each 
52s, 6d. and 50s. 6d.; Shotts, at Leith, 66s. and 
56s. 6d.; Carron, at Grangemouth, 53s.—specially 
selected, 56s.—and 52s.; Kinneil, at Bo'ness, 
Sls. and 49s, 6d.; at Ardrossan, 
57s. 6d. and 52s. 6d.; Eglinton, 53s. and 51s.; 
Dalmellington, 53s. and 51s. 

The imports of Cleveland iron are larger con- 
siderably this week, and will likely increase in 
bulk now for a succession of weeks, 

Malleable iron is in request, at an advance of 
5s. to 10s. per ton. 

The directors of the Steel Company of Scotland 
have a highly favourable report to present to the 
shareholders for the year ending 31st July last. 
At the Hallside Works £7763 15s. 1d. had been 
expended in various additions to machinery and 
plant, as well as other requisites, including a 
system of electric lighting, enabling work to be 
performed more efficiently at night. The amount 
expended on the Blochairn Works had been 
£19,415 16s. 9d., which nearly completed the 
alterations contemplated when the company 
poms operations; but it may be necessary to 
make some further additions to the works. 
The make of steel at Hallside for the twelve 
months was 91,481 tons, and at Blochairn 66,197 
tons, which is considerably in excess of the total 
estimate of Mone This steel had been 
finished in all the various products for which the 
company has appliances—blooms, rails, plates, 
sheets, angles, channels, bars, strips, hoods, rods, 
forgings, and castings, The directors state that 
the machinery has been fully employed, and the 
production disposed of at fairly remunerative 
prices, notwithstanding the keen competition in 
this branch of industry. After adding to the 
reserve fund, and making provision for deprecia- 
tion, interest, &c., there remains a balance of 
profits amounting to £27,753 12s., out of which 
a dividend of 7 per cent. is to be paid, carrying 
£3686 forward the account of the present 


year. 

The coal trade is active, and prices are a shade 
firmer. The past week’s shipments have been a 
good average. Coalmasters and consumers are 
somewhat anxious with reference to the move- 
ment which has now commenced among the 
miners for an advance in wages. Were all parts 
of the country united and agreeable to advance 
wages, there could be no difficulty in the matter. 
Coals have been cheap for a long time, and it is 
not believed that any industry would suffer 
materially by the prices being so far advanced as 
would admit of the miners obtaining their de- 
mand of 6d. a day. But if the increase is 
| weeny in one district and not in others, that 

istrict immediately te f competition. The 
whole question is surrounded with difficulty and 
doubt, even the miners themselves being not 
quite agreed on a strike. Their union funds are 
very low, and they naturally are expected to 
hesitate before pushing matters to extremes. A 
conference of delegates of Scotch miners was 
held in Glasgow on Meta | when it was 

ber. 


to request an increase of per cent., to 
ccme into force on the 4th October. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE coal and iron trades maintain their 
‘ous condition, and in addition to a brisk 
le being done by house and steam collieries, I 
note that the anthracite collieries of Carmarthen 
and Pembrokeshire are busy. Coal trucks from 
a distance find their way down to Sandersfoot for 
the anthracite, and I see Llwynypia trucks from 
the Rhondda upas faras Tenby. There has been 
@ partial resumption of work at Landore, some 
concession having been made by the manager. 
The melters are at work at the new works, and 
only a section of the hammermen are out. I am 
glad to hear that the prospect is good of a general 
settlement, as trade is decidedly looking up, our 
American rail business being healthier than I 
have seen it of late. 
In coal the average export, foreign or coast- 


wise, has been maintained. The port of Cardiff 
in particular has been very busy. Signs of an 
advance of wagesare forthcoming. The collieries 

tside of the Association are meditating this 
course, and doubtless it will be followed by the 
others. 

The Ocean colliers have agreed to cancel the 
six months’ notice, and a revised scale will soon be 
in operation. The proposals to base averages on 
other coals as well as the Oceans have been with- 
drawn. The principal feature of the new scale 
is to split the 9d.; that is, instead of waiting for 
prices to advance 9d. before wages advance, to 
give 2} a cent. as soon as 44d, increase has been 
attained. 

In the Forest of Dean a probable advance of 
wages to colliers is only a question of a few —_ 
The industries of the Forest, in coal particularly, 
are active. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the wage of THe EnoineER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Jinding the numbers of the Specification. 


Applications for Letters Patent. 
*,* When patents have been ‘“‘communicated” the 
name and address of the communicating party are 
printed in italics, 


19th September, 1882. 

4437. Fasteninos, &., for BLinps and Wires, 8. C. C. 
Currie, London. 

4438. Buinp Furniture, J. W. Andrews, 
Whittlesea. 


ti 

4439. Fasrics, J. Ingleby.—(R. Anke, 
Germany. 

4440. FreeinG Ferrvoinovus Sotutions of from 
Iron, C. Semper, Philadelphia, U.S. 

4441. Courtine, &c., VEHICLEs, C. C. Braith- 
waite, London. 

“Ee Gas, H. J. Haddan.—(D. H. Martin, Queens- 

4443. ComBinep Spape and Pick, H. McC. Alexander, 
Castle Rowe, Ireland. 

4444. Nass and Screws, 8. Beaven, Brazil. 

4445. Licntinc, &c., Gas Cnanpeiers, E. Horton, 
Birmingham. 

4446. Evecrrica, Meters, T. J. Handford.—(7. A. 
Edison, New soem, U.S.) 

4447. TReaTMENT of Bark, &c., W. M. Riddell, London. 

4448. HermeticaLty SeaLep Vesseis, W. A. Barlow. 
—(A. Luger, Vienna.) 

4449. CompiveD Rance and Reoister Stoves, W. Y. 
Stevens, Bristol. 

4450. PorceLain InsuLators, W. E. Langdon, Derby, 
and J. C. Fuller and G. Fuller, London. 

4451. VentTiLatinc Raitway Carriages, G. W. von 
Nawrocki.—( Messrs. Dorn and Co., Hamburg.) 

4452. Guarp Rarts for Boats, J. Gunn, Golspie. 

4453, Revotvine Cuairs, R. Cruikshank, jun., Denny. 

4454. TRansmitTers for TELEPHONES, W. P. Thompson. 
—+(G. F. Milliken, J. W. Brown, and H. D. Hyde, u.8.) 

4455. Freep Cups for Lusricants, R. Baird, G 

4456. Harvestina SuaaR Cane, &c., T. D. Stetson. 
—(W. C. Dollens & G. H. Zschech, Indianapolis, U.S.) 

4457. Connectinc Lamps to SHarts of Bicycies, &c., 
J. Lucas, Birmingham. 

4458. Carson Conpuctors for Lamps, W. R. 
Lake.—(EB. Weston, Newark, U.S.) 

4459, TREATMENT of Mippuiines, W. R. Lake.—(C. 
Brown, St. Louis, U.S. 

4460. Batrerizs for Generatina Evectrricity, G. G. 
Skrivanow, Paris. 

4461. DYNAMO-ELECTRIC Macuings, J. W. Swan, New- 
castle-upon-Tyne. 

4462. Cuimney Tops, J. McPhail, London. 

4463. Burrongp Boots, C. Chambers, London. 

4464. Drivinc Screw Pives, T. Wrightson and W. 

lark, Stockton-on-Tees. 

4465. Biscuits, G. Baruch, Podgorze, Austria. 

4466. CLosino, &c., Winpow Frames, E. Edwards.— 
(A. Descaves and D. Halut, Paris.) 

4467. Jomine, &c., Exps of Ratzs, E. Talbot, London. 

4468. Nut Locks, C. A. Snow.—(L. Triplett, jun., U.S. 


20th September, 1882. 
4469, Vases, F. Barford, Hemel Hempstead. 
4470. TricycLes and D. Pidgeon, Putney. 
4471. ABsorBING, &c., GREASE from and TERNE 
Piates, T. N. Pickford, Newport. 
4472. — Tram-cars by Ropes, C. Hinksman, 
ndon, 
4473. Bicycies and Tricycvss, C. Clarke, London. 
4474. Wasuine, &c., Curva Cray, J. F. Lackersteen, 


New b 

4475. PREVENTING Noise of Sewinc Macurngs, I. Hain. 
—(J. B. Hain, Newark, U.8. 

4476. Wueers for Raitway Carriaces, G. W. von 
Nawrocki.—(K. Sydow, Germany.) 

4477. Soap, J. Glover, Silcoates. 

Tackte Hooks, J. T. Roe, Wands- 
worth, 

4479. Securtne Winpows, W. McNicol, Leith. 

4480. TasLet Diaries, J. W. Cochrane, Glasgow. 

of Ceramic Ware, A. Wenger, 

ey. 

4482. Hannes for Cuttery, H. Hall, Wetherby, and 
T. W. , Sheffield, 

4483. Sprinc Packinos for MeTaLiic Piston 
J. Duffield, Dore. ¢ 

4484, Resistance Coixs, J. Johnson.—(P. Uzel, Paris.) 

4485. Suietps for Prorectine, &c., Butrons, W. P. 
Thomp Messieurs D. Sauget and N. A. Aubertin, 

and Madame V. Grangier, Paris.) 

4486. Biscuits, &c., T. C. 8. Cook, Reading. 

4487. TREATMENT of J. Imray.— (General 
L. Dandenart, Brussels.) 

4488. Harr Pins, F. Kingston, St. John’s. 

4489. Gas Eno1nE Motors, F. W. Crossley, Manchester. 

4490. Szconpary, &c., A. 
Khotinsky, London, 

4491. Drip CoursE Bricks, W. H. Cooper, London. 

4492. Propvcine, &c,, Exvecrric CurRENTs, A. R. 
Sennett, 

44938. Recistertnc Paptocks, W. R. Lake.—(R. G. 
Usher and C. C. Dickerman.) 

4494. Grarg Suaar or W. R. Lake.—(W. 7. 
Jebb, Buffalo, U.S.) 

4495. Brioxs, W. R. Lake.—(H. R. Dickinson, 

4496. Manuracturine Wire Nertine, M. A. F. Men- 
nons.—(¥F. H. Monmon, Paris.) 


Qlet September, 1882. 

4497. Gas Lamps, I. Spielmann, London. 

4498. Sucar Mitts, E. Death & J. Ellwood, Leicester. 
4499, StrrcHinc Macuines, B. Hague, Nottingham. 
4500. Dovstinc and Winpine Macuines, J. and J. 

orrocks, Manchester. 
4501. Emproipertna Macuines, A. M. Clark.—(J. A. 
Groebli, New Yerk, U.S.) 
4502, Riacino of Boars, &c., G. Hughes, Wolver- 


4503. Cevnamne Exectric Currents, J. 8, Beeman, 
W. Taylor, and F. King, London. 

4504, Mrasurine Ececrric Force, &c., J. 8. Beeman, 
W. Taylor, and F. King, London. 

4505. WHEELS and Axues, W. Morgan-Brown.—(G@. W. 
Miltimore, Chi 


4506. Nut Crackers, W. Brown and D. Robertson, 
Glasgow. 

4507. LeaTHER Parina Macuings, E. G. Brewer.—(H. 
Mayer, Paris.) 

4508. Sree. or Iron Incots, P. M. Justice.—(A. 
Cooper, Vienna.) 

4509. Drain Pires, F. H. Noott, London. 

4510. Lamps Burninc Muyera J. Imray.—(R. 
Ditmar, Vienna.) 

4511. Storinc, &c., Evecrricity, J. D. F. Andrews, 


Glasgow. 
4512. PortaBLe VoLTaic Batrerizs, J. Mackenzie, 


mdon. 

4513. Porato PLantinc Macuines, H. Gardner.—(R&. 
Wuensche, Herrnhut, Saxony.) 

4514. Forwine Partitions, &c , J. W. Cook, London. 

4515 Looms for Weavine, W. Smith, Heywood. 

4516. Frre-arMs, W. W. Greener, Birmingham. 

4517. Hay Boate, R. Swann and J. Batie, Bedlington. 

a“. &c., Ruppers of Suips, M. Horsley, 


artlepool. 
22nd September, 1882, 
4519. VENTILATING SaLoons of Suips, J. and J. K. 
Leather, Liverpool. 
4520. BuTTON-HOLE ATTACHMENT to Sewinc MAcuHiNEs, 
I. Nasch, London. 
4521. Sizino Macuines, W. Whalley, Amsterdam. 
4522. Sprinc Matrresses, J. Lokie, Glasgow. 
4523. Mattep Farinaceous Foop, J. Schweitzer, 


mdon. 

4524. Gas, &c., Stoves, J. 8. Willway, Bristol 

4525. SeconpaRy Batreries, F. M. Lyte, London. 

4526. Preventinc SHocks to Suips, &., B. C. Le 
Moussu, London. 

4527. ELecrro-MAGNETIC ENGRAVING Macuines, B. J. 
Carter.—(G. McK. Guerrant, New York.) 

4528. Frostep Grass, W. H. Beck.—({G. Bay, Paris.) 

4529. Paper from Prants, W. R. Lake. V. 
J. L. Gorges, Paris.) 

4530. Courtine Apparatus, A. W. L. Reddie.—(Com- 
pagnie des Appareils Automatiques pour Accrocher 
et Décrocher les Wagons des Chemins de Fer, Paris.) 

4531. PeramBuLaTors, W. J. Ingram, London. 


22rd September, 1882. 

4532. RecuLaTina Currents from VoLtaic CELLs, W. 
E. Ayrton and J. Perry, London. 

4533. Suips, J. Scott, Helensburgh. 

4534. Rartway Coup.ines, R. Lansdale, Halewood. 

4535. DyNAMO-ELECTRIC Macuines, F. C. Glaser.—(C. 
Zipernowsky and M. Deri, Buda Pesth.) 

4536. Stop Wartcnes, H. J. Haddan.—(0. F. Domon, 
Belfort, France.) 

4537. Fotpinc Cases, H. J. Haddan.—({A. Collin, 
Rouen, France.) 

4538. Puriryina and other Gas, H. 


4539. Iron, W. Clarke, Birmingham. 
4540. HarvestTinc Macuings, J. Paul, Birmin, 
4541. BREECH-LOADING FrrE-arms, H. and E. Ham- 
mond, Winchester. 
4542. Pumps, J. 8. Sawrey, A. Attwood, and H. Wood- 
burne, Ulverston. 
4543. Propucine ELectric Currents, F. Swift, West 
Drayton, and A. J. M. Reade, Slough. 
4544. CompounpD ATMosPpHERIC FunneLs, E. Wery.— 
(G. EB. Wery, Paris ) 
4545. Manuracturine, &c., Gas, J. Coley-Bromfield, 
Hove, and G. Symes, London. 
4546. Exrractinc Moisture from Arr, W. R. Lake.— 
(R. &. Jennings, Baltimore, U.S.) 
4547. ae Macuines, R. Barker, Sea- 
combe. 
4548. MecuanisM for TransportinG Goons, &c., F. 
Jenkin, Edinburgh. 
25th September, 1882. 
4549. MeraL Hurp.ies, 8. Bayliss and W. Bailey, 
Wolverhampton. 
4550. Inpicatinc the Presence, &c., of WaTer in 
Cisterns, J. Shaw and F. Milan, Lockwood. 
4551. Rartway Wacon, &c., Coupiines, T. Archer, 
jun., Dunston. 
4552. Paints, &c., for Coatinc Surps’ Borroms, A. B. 
yk.—(N. B. Dennys, Singapore.) 
4553. Invectors, H. J. Haddan.—(W. EB. Macdonald, 
U.8., and J. Morrison, Canada.) 
4554. Loaprno, &c., Carts, F. Wheeler, West Cowes. 
4555. DyNAMO-ELECTRIC MACHINEs, A. Lalance and M. 
Bauer, Paris. 
4556. Topacco Pipes, E. Lorge, St. Claude, France. 
7. Looms for Weavinc, H. Lomax, Darwen. 
Divipixe, &., Dover, R. Abercromby, Glasgow. 
4559. Steam Borers, T. Gilmour, Kilcattan, and J. 
Gilmour, Glasgow. 
4560. Macuines for Compostnc, &c., Type, E. G. 
Brewer.—(/. Delcambre & Madame V. Riesz, Brussels.) 
4561. Seconpary Batrerixs, &c., F. C. Hills, Deptford. 
4562, Propucine Retievos, L. H. Philippi, Hamburg. 
4563. Brake Mecuanism for Carriaces, A. Oliver, 
Hawkhurst. 
4564. Supports for Revotvinc Cuairs, J. Unger, 
Cannstatt, Germany. 
4565. Botries, &c., A. Pullan, London. 
4566. GoverninG Apparatus for Stream Encines, B. 
Fowler and W. Daniel, Leeds. 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
4407. Gatvanic J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from A. 

Bernstein, Berlin.—16th September, 1882. 

4428. ArntiFicIAL LEATHER, E. er, Kaltwasser, 
Prussia.—18th September, 1882. 

4440. Ferrucinous Sotvutions of from 
Iron, C. Semper, Philadelphia, U.S.—19th September, 
1882. 


4442, Arr Gas, H. J. Haddan, Kensington, London.— 
A communication from D. H. Martin, Ipswich, 
Queensland.—19th September, 1882. 

4465. Biscurts, G. Baruch, Podgorze Gallice, Austria. 
—19th September, 1882. 

4468. Nut Locks, C. A. Snow, Washington, U.S.—A 
communication from L Triplett, jun., Shenandoah, 
U.8.—19th September, 1882. 

4501. EmBRoIDERING Macuings, A. M. Clark, Chan- 
cery-lane, London.—A communication from J. A. 

Groebli, New York, U.S.—2lst September, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 
3765. Lip for Frepinc of O1-cans, J. Kaye, 
Kirkstall.—19th September, 1879. 
740. Courtine, &c., VEHICLEs, J. Brown 
and J. Esplen, Barro tem 


3900. Looms for Wravine, O. Pickles, B. Smith, and 
C. Slater, Burnley.—27th September, 1879. 

3904. Hyprocarson Stoves, &c., W. B. Woolley, 
mingham.—29th September, 1879. 

4102. Securtnc the Wuge.s of Pit Corves, G. H. 
Dixon, Sheftield.—10th October, 1879. 

4104. ConcentTrRaTInG Acips, H. E. Newton, London. 
—10th October, 1879. 

8843. ELecrricaL SicgNALLING Apparatus, A. M. 
Clark, London.—24th September, 1879. 

$844. Hyprocyayic Acips, &c , J. Imray, London.— 
24th September, 1879. 

3849. Sprinos for Seats of Bicycves, J. Harrington, 
Ryde,—24th September, 1879. 

3869. Stoppinc Borries, H. Codd, London,— 25th 
September, 1879. 

4069. SHRAPNEL SHELL, Sir W. G. Armstrong, New 
castle-upon-Tyne.—8th October, 1879. 


Patents on_which the Stamp Duty of 
£100 has been paid. 

3280. Sewixe Boots, &c., J. H. Johnson, London.— 
18th September, 1875. 

3340. GaLvanic Batrery, J. C. and G. Fuller, London. 
—24th September, 1875. 

8471. Macuinery for Iron, &., J. O. 
A. E. H. B. Butler, Leeds.—6th October, 1875. 


Notices of Intention to Proceed with 
Applications, 

Last day for filling opposition 18th October, 1882. 
2200. Apparatus for InpicATING a Suip’s Position, A. 
W. Tuer & J. Cleminson, London.—10th May, 1882. 
2288. ELectric Lamps, E. L. Voice, London.—l6th 

May, 1882. 

2305. APPARATUS for REGISTERING Number of Persons 
EnTerRinoG, &c., THEATRES, &c., J. Morris, Liverpool. 
—lith May, 1882. 

2809. Sprinc Motors, H. J. Haddan, London.—A com 
from A. Marques and J. Montcenis.—17th May, 1882. 

2310. REVERSIBLE and ComBtneD ScHoor Desk, Seat, 
and Tapie, W. R. Thomas, Peterborough.—17th 
May, 

2312. CuiLpREn’s Cuarrs, G. W. von Nawrocki, Berlin. 
—A com. from L. Schmetzer.—l7th May, 1882. 

2313. Tastes, G. W. von Nawrocki. Berlin.—A com- 
munication .rom L. Schmetzer.—l7th May, 1882. 

2314. Roors for CarriaGEs, &c., G. W. von Nawrocki, 
Berlin.—A com. from L. Schmetzer.—17th May, 1882. 

2315. Apparatus for MARKING ooT the Lines on Lawn 
Tennis Courts, W. Burrows and G. Dawson, 
—lith May, 1882. 

2327. ArracHING to Sprnpxes, T. H. P. Dennis, 
Chelmsford.—17th May, 1882. 

2329. Gas Enoines, W. B. Hutchinson, London.—18th 
May, 1882. 

— Encings, W. Watson, Harrogate.—18th May, 


2346. OVERMANTELS of CuIMNEY-PrEcES, G. H. Hay- 
wood, London.—18th May, 1882. 

2355. Macuinery for Currinc of Fixzs, P. 
Ewens, Cheltenham.—19th May, 1882. 

2361. VeLocirepEs, G. D. Macdougald, Dundee.—19th 
May, 1882. 

2364. Dynamo-ELECTRIC Macuines, R. Werdermann, 
London.—19th May, 1882. 

2376. Preparine CLaREt for COMBINATION With LEMon- 
ADE, J. Prosser, London.—19th May, 1882. 

2377. Guus, H. Kelly, Ham d.—20th May, 1882. 

2378. ComposiTion for PREsERVING LEATHER, W. 
London.—A com. from J. Granger.—20th May, 1882. 

2380. VeLocipEpEs, A. Phillips, South Birmingham.— 
20th May, 1882. 

2886. Drawinec Apparatus for Continuous SPrInninG 
Macurngs, L. A. Groth, London.—A communication 
from R. Sohrke.—20th May, 1882. 

2437. TELEPHONIC Apparatus, W. R. Lake, London.— 
A com. from C. E. Chinnock.—23rd May, 1882. 

2438. Cases for MitisTones, E. Edwards, London.—A 
com. from F. D. C. Iwand.—23rd May, 1882. 

2441. Macutnery for Compressinc Fopprr, J. Wetter, 
London.—A com. from M. Laporte.—23rd May, 1882. 

2457. DETERMINING GEOGRAPHICALLY the Situation of 
VessELs at Sza, P. M. Justice, London.—A commu- 
nication from J. J. Oginaga.—24th May, 1882. 

2467. Corton Presses, W. R. Lake, London.—A com- 
munication from 8. B. Steers.—24th May, 1882. 

2469. SHUTTLE-BOXxEs for Looms, W. P. Thompson, Lon- 
don.—A com. from E. Lepainteur.—24th May, 1882. 

2474. Fiuip Meters, C. D. Abel, London.—A commu- 
nication from C. Schreiber.—24th May, 1882. 

2483. UNIVERSAL EMBROIDERING MacuHings, W. Gedge, 
London.—A com. from E. Cornely.—25th May, 1882. 

2556. Wixpow Screens, G. L. Reynolds, Oakland.— 
30th May, 1882. 

2660. Carson Burners for ELectric Lamps, J. Wetter, 
New Wandsworth.—A communication from W. 
Stanley.—7th June, 1882. 

2682. TREATING CARBONACEOUS, &c., SuBsTANCES, H. 
Aitken, Falkirk.—8th June, 1882. 

3366. SMOKE-FLUES of MeraLLuRGicaL Works, H. J. 
Haddan, London.—A communication from Mecher- 
nicher Bergwerks-Actien-Verein.—1l5th July, 1882. 

3426. Dust-coLLEcTING Fuss, H. J. Haddan, London. 
—A communication from Mechernicher Bergwerks- 
Actien-Verein.—19th July, 1882. 

3643. Ammonia, A. Feldman, Bremen.—lst August, 


1882. 

3710. Etecrric Licutinc, T. Parker, Coalbrookdale, 
and P. B. Elwell, Wolverhampton.—4th August, 1882. 

3738. CHaLK Houper for Use of Taitors, &c., C. E. 
Bryant, London.—5th August, 1882. 

3740. CHemicaL Propuct for Bieacuine, J.C. Mew- 
burn, London.—A communication from J. Ver- 
cruysse-D: eve.—5th August, 1882. 

3765. Spoots for Szewinc THReEaD, E. Hunt, Glasgow. 
—A com. from I. C. Davis.—8th August, 1882. 

3774. Rereatinc Fire-arms, J. Imray, London.—A 
com. from F. Mannlicher.—8th August, 1882. 

$791. ExtixcuisHine Fire, P. M. Justice, London.—A 
com. from V. Vankeerberghen.—9th August, 1882. 

3805. APPARATUS for HARDENING STEEL WIRE, S., M., 
and A. Wood, Brighouse.—1l0th August, 1882. 

8867. InoniNG MacHINE, H. Podger and W. H. Davey, 
London.—l4th August, 1882. 

3913. Baxine Ovens, J. R. Chibnall, Hammersmith.— 
16th August, 1882. 

8919. Corrrns, 8., J., and R. Turner, Rochdale.—16th 
August, 1882. 

4005. Non-conpuctine TusEs, J. C. Marsh and R. J. 
Smith, London.—2lst August, 1882. 

4428. ARTIFICIAL LEATHER, E. Fischer, Kaltwasser.— 
18th September, 1882. 


yw-in-Furness,—18th Sep 
1879. 


8756. TricycLe, W. W. Brereton, Oughtenard, and J. 
W. Brereton, Reading.—18th September, 1879. 

3848, Retorts for Coat Gas, W. Grice, Bi 
—‘4th September, 1879. 

4521, Hanpies of Trowets, G. Heaton, Oldbury.— 
5th November, 1879. 

4715. Gertinc, &c., Cutna Cray, T. Stocker, St. 
Austell.—20th November, 1879. 

3760. Propucinc DrsicNs upon Metat Surraces, W. 
B. Woodbury. South Norwood.—19th September, 1879. 

8804. Caustic Sopa, W. J. Menzies, St, Helens.— 22nd 
September, 1879. 

3797. Banp-sawinc Macainery, J. A. Brophy, Lon- 
don.—22nd September, 1879. 

3836. Propucine Motive Power from BisuLPHIDE of 


Johnson, London.—4th October, 1879. 
8798, ConsTRUCTION of CzrLtnes, J. Imray, London.— 
22nd September, 1879. 
3811. Skins, W. E. Gedge, London.—22nd 
er, 1879. 
= Rotxers for Burnps, G. D. Peters, Lon- 
on.— 
3827. MANUFACTURE of Gas, H. Reeves, Camberwell.— 
28rd September, 1879. 


th 

4440. FREEING Ferrucinous Sotutions of CERTAIN 
Sats from Iron, C. Semper, Philadelphia, U.S.— 
19th September, 1882. 


Last day for filing opposition, 17th October, 1882. 


2152, AppaRATus for ConsumiNG SMOKE, W. Beasley, 
Birmingham.—8th May, 1882. 
2379. Consuminc SMOKE, H. C. Paterson, London.— 


20th May, 1882. 
2395. FirEpLaces, H. G hous, W —22nd 
May, 1882. 


2401. AGGLOMERATING MINERALS, J. Wetter, London. 
—Acom. from A. Simon & V. Petit.—22nd May, 1882. 

2402. Tuses, B. Rhodes, London.—22nd May, 1882. 

2405. up” Sneets DELIVERED from PrInT- 
1nG MacuineEs, T. Hewson, London.—22nd May, 1882. 

2406. TricyoLe, H. Hazard, London.—22nd May, 1882. 

2413. Lawn Mowers, R. Kirkman, jun., Cosby.—22nd 

May, 1882. 

2495. IncaNDEscENT Execrric Lamts, J. J. Barrier and 
F. T. de Laverntde, Paris.—23rd May, 1882. 

2439. for Pastrinc ToGETHER SHOE 
A. J. Boult, London.—A commtinication from 8. L 
Wi d.— 23rd May, 1882. 

2446. Stems for Fusres, &c., F. H. V. Byrt, Peckham. 
—24th May, 1882. 

2449. TrEaTING Spent of Soap Works, F. H. T. 
Allan, Warrington.—24th May, 1882. 


e 

Carson, W. R. Lake, London.—28rd September, 1879. 
3873. Heets for Boots and F. Richardson, 

Providence, U.S.—25th September, 1879, 
3992. ExpRESSING JTiquips from Sussrances, J. H. 
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2453. Huss for Waeets, H. A. Bonneville, London.— | 1720. Lerrer Fr W. P. Thompson, London,—11th Sums exceeding Is. must be remitted by '746. Ventitatina Apparatus, 7. F. G@. Wintour 
A from J. Laj and E. Armant. April, 1882. Bost ble at the Post-office, 5, Bloomsbury,—l6th Februa 1882. 
—24th May, 1882. 1742. Preparinc Beveracss, F. P. Beck, Brussels.— 1 Reader This relates to the construction of ventila appa- 


2454. Rorary Currers, H. A. Bonneville, London.— 
A communication from E. Salomon and E. Armant. 
—24th May, 1882. 

2459. Macuine for Streets, B. W. Stevens, 
Birmingham.—24th May, 1882. 

2460. THRasSHING Macuings, P. Gibbons and A. 8, F. 
Robinson, Mey, 1882. 

2468. Bett Atarms, W. P. Thompson, London.—A 
communication from F. N. Cottle.—24th May, 1882. 

2473. Pianos, &c., F. C. Glaser, Berlin.—A communi- 
cation from A. Battes.—24th May, 1882. 

Rearinc Macuiygs, T. Culpin, London.—24th 

‘ay, 1882. 

2477. Domestic Frrepiaces, J. Smith, Liverpool.— 
25th May, 1882. 

2505. AXLE-Boxes, H. Simon, Manchester.—A com- 

* munication from La Société Anonyme des Ateliors 
de la Dyle. —26th May, 1882. 

2514. Apparatus for ay J. White, 
Bermondsey.—26th May, 1 

2515. Hay-Makine MACHINEs, rk H. Dening, Chard.— 
26th May, 18832. 

2520. Macurnes for Breakine Coxs, H. J. H. Thomas 
and J. Somerville, London.—27th May, 1882. 

2525. APPARATUS for MAKING Harts, J. C. Bramall, 
Woodley, and W. G. Bywater and J. Teale, Holbeck. 
—27th May, 1882. 

2530. Domestic Stoves, H. Ransford, Brighton. —27th 
May, 1882. 

2582. Measurine, &c., Speep of Trans, F. C. Glaser, 
Berlin.—A communication from the Werkzeug und 
Maschinenfabrik Oerlikon.—3lst May, 1882. 

2592. QuicK-aDyusTING Vices, P. Lawrence, London. 
—Ist June, 1882. 

Wrencues, P. Lawrence, London.—Ilst June, 

2670. Pives for Gas, &c., Marss, Cc. J. T. Hanssen, 
Flensburg.—7th June, 1882. 

2676. Forminc ELECTRODES for SrconpDary 
M. Clark, London.—A from J. 

M. A. Gerard- -Lescuyer.—7th June, 1 

2684. Sups’ STEERaGE Berrus, A. Nickels, Liverpool. 
—Sth June, 1882. 

2941. Wuees, J. S. Ayton, and T. 
Floyd, London.—2lst June, 1882. 

3339. ARc REGULATOR Lamp, R. E. B. Crompton, Lon- 
don.—l4th July, 1882. 

3340. Securrnc Grass to Sash Bars, A. Drummond, 
Edinburgh.—14th July, 1882. 

3384. Currine Heticat Grooves, H. J. Haddan, Lon- 
don.—A com, from J. Martignoni.—l7th July, 1882. 

3398. Propucise TRANSPARENT PaTTEeRNs on Gass, D. 
Reich, Berlin. —17th July, 1882. 

3642, Apparatus for Sosucime Boats, T. J. Edwards, 
London.—lst August, 1882. 

3664. Secunrsc TaRPavLines, T. Marlborough and J. 
Cunningham, Sunderland.—2nd August, 1882. 

3668. LusricaTinc Macuinsry, B. A. Dobson, Bolton. 
—2nd August, 1882. 

3672. Ficurep Cioru, J. Kirkman, R. Smith, and 
P. Entwistle, Bolton.—2nd August, 1882. 

3752. Transmittinc Execrriciry, T. J. Handford, 
London.—A com. from T. Edison.—5th August, 1882. 

3755. Evecrricat Merers, T. J. Handford, London.— 
A com. from T. A. Edison.—5th A t, 182. 

3756. DYNAMO-ELECTRIC MACHINES, J. Handford, 
London.—A com. from T. Edison. —5th August, 1832. 

3814. Evecrric Lame Apparatus, H. J. Haddan, Lon- 
don.—A com. rush.—l0th August, 1882. 

3949. Suppiymsc Execrricity, T. J. Handford, Lon- 
don.—A com. from T. A. Edison.—l7th August, 1882. 

3950. ELecrric Generators, 8. Z. de Ferranti and A. 
Thompson, London.—l7th August, 1882. 

3955. Etecrric Lamps, T. J. Handford, 
London.—Acom. from T. Edison.—18th August, 1882. 

3961. Szeconpary Batreriss, T. J. Handford, London. 
—A com. from T. A. Edison.—18th August, 1882. 

3991. IycanpEscinc Conpuctors, T. J. Handford, Lon- 
don.—A com. from T. A. Edison,—19th August, 1882. 

3995. Conpucrtors, T. J. Hanford, Lon- 
don.—A com. from T. A. Edison.—2lst August, 1882. 

4091. Motors, H. Liibben, Hanover.—26th 


August, 1882. 

4185. Stoppers for Borrtes, N. Thompson, London.— 
2nd September, 1882. 

4442. Air Gas, H. J. Haddan, Lendon.—A communi- 
cation from D. H. Martin.—19th September, 1882 


22nd September, 1882.) 
1396. Purirymc, &c., Sewacz, G. J. Andrews and F. 
3 Parker, London.—22nd March, 1882. 


1422. Umprexas, J. Minitre, Paris. March, 1882. 

1429. and Forctye Acrps, C. T. Wordsworth, 
— and J. Wolstenholme, Radcliffe,—24th March, 
188! 

1436. Apaprinc Surps’ Furwrtvre for Savrye Lire, J. 
Z. , Glasgow.—25th March, 1882. 

1442. Maxrsc Beater Bars for THRASHING MacHINEs, 
C. Green, Lincoln.—25th March, 1882. 

1443. Measure Rate of Motion of Sup, J. Arm- 
strong, New Swindon.—25th March, 1 

1444. Evecrric INcaNDESCENT LIGHTING 
R. Werderman. March, 1882. 

&e., J. M. Alling, London. —25th March, 


1454. Apparatus for Raisinc G. Macaulay- 
Cruikshank, 27 

1459. PorTaBLe Frevp Foros, L. A. Groth, London.— 

460. APPARATUS ‘or DuUCcING IcE, C. Young, 
London.—27th March, 1882. ‘ 

1463. Dress of Divers, W. H. Skipper, London.—27th 
March, 1882. 

1464. ELEctRic Pires, F. de Lalande, Paris.—27th 
March, 1882. 

1468. FrRE-PROOF Prates, C. D. Abel, London.—27th 
March, 1882. 

1469. TUBE Beavers, J. A. Frieake and T. McCormick, 
London.—27th March, 1882. 


“3471 Meratuic Packrse for W. V. 


Ley, Liverpool. —27th March, 1882. 
1473. Moreen Fasrics, E. H. Wade, Bradford.—27th 
larch, 


1882. 
Beps, J. Rycroft, Manchester.—28th 


1506. Apparatus for Maxine Ice, J. J. Coleman, Glas- 
gow.—29th March, 1882. 

1536. BEpsTEaDs, J. Reynolds, Worcester.—30th 
March, 1882. 

1540. CLUTCH, F. W. T. C. Cordua, London.—30th 
March, 1882. 

1541. Oprarntnc Benzoue from Coat Gas, J. A. Ken- 
dall, Dalston.—30th March, 1882. 

1548. Capsuues for Botties, &c., C. Cheswright, Lon- 
don.—30th March, 1882. 

1566. Looms for WEAVING, J. Wade, Wortley.—3lst 
March, 1882. 

1567. CONCENTRATED Mik, E. Kunkler, London.—3lst 
March, 1882. 

1585. Szparatine the Propucts of Compustion of CoaL 
Gas, &c., J. F. Allan and W. B. Adamson, Glasgow. 
—Ilst April, 1882. 

1598. Macuivery for Grinpinc G. Ryder 
and M. Fielding, Bolton.—1st April, 1882. 

1606. Apparatus for the System, H. 

, London.—3rd 1882. 

1632. Cranes, &c., E. Priestman, Sheffield. 
—4th April, 1882. 

= Braxes, &c., J. P. Davies, Chester.—6th April, 


1689. —_ Lamps, G. 8. Young, Blackwall, and R. 
J. Hatton, Stratford.—6th April, 1882. 

1716. Apparatvs for Wasurnc Coat, T. Bell, jun., Salt- 
burn-by-the-Sea, and W. Ramsay, Colliery. 
—llth April, 1882. 


12th April, 1882. 
1806. Casino for Lg Boats, A. L. 8. Leighs, Lon- 
don.— 15th April, 
1808. APPARATUS Merat Puarss, J. R. 
Turnock, Dafen.—15th April, 1882. 
1830. MECHANISM USED for yg 
. Jenkin, Edinburgh.—17th April, 1 
1898. Licutina, P. M. Justice, 
pril 
1928. RENDERING E, 
de Pass, London.—22nd April, 1: 
Pigoam, C. A. Snow, Washington, U.S.—6th 
ay, 
— Macutnss, W. R. Lake, London.—10th 
2208. Macurnes, W. R. Lake, London.—10th 
May, 1882. 
2584. Drivine, &c., Macuines, A. D. Pentz, 
Elizabeth, U. 8.—ist June, 1882. 
2729. Incots, I. Beardmore, Glasgow.— 10th 
June, 1882. 


2730. Treatinc Waste Liug, G. R. Hislop, Paisley.— 
10th June, 1882. 

2872. of Sprrit, J. T. Board, Bristol.— 
17th June, 1882. 

$240. for Evectric Accumu.ators, T. 8. Sarney 

and J. M. Alphovidge, London.—8th July, 1882. 


3250. Workinc Furnaces, J. Burch, Stockport, and 
R. Allen, Manchester.—sth July, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 26th September, 1882.) 
1486. Borrtes, D. Rylands, Stairfoot.—28th March, 


1 

1498. Metatiic Suincies, W. R. Lake, London.—28th 
March, 1882. 

1505. Paper Fires, A. Ellis, Lewes.—29th March, 1882. 

and Vatves, F. Robinson, Bradley.—29th 

arch, 

1519. Cuarrs ‘for Raus, W. J. Boaler, London.—29th 
March, 1882. 

1526. TRaNSMITTING TELEGRAPHIC Messaces, W. R. 
Lake, London.—29th March, 1882. 

en, A. J. Boult, London.—29th March, 


1533. ExTRactine GasEs &c., R. Aitken, 
London.—29th March, 1 
A. J. Boait, London.—30th March, 


“ConTROLLING, &c., Vatves, J. 8., T. A., and E, 
R. Walker, Wigan. —30th March, 1882. 

1556. GenEraTING, &c., Evectriciry, J. S. Williams, 
London.—30th March, 1882. 

1562. REGISTERING NuMBER of Persons in PuBLic Coy- 
veyances, H. Lyon, London.—31st March, 1882. 
1571. Screw Borrons, E. A. Brydges, London.—31st 
March, 1882. 

1755. Meraiic Roormsc W. R. Lake, Lon- 
don.—3lst March, 1882. 

1576. SEPARATING Tix from Scrap, W. A. Barlow, Lon- 
don.—3lst March, 1882. 

1578. ADMINISTERING AN #sTHETics, W. R. Lake, Lon- 
don.—3lst March, 1882. 

1583. ELEectrric BELL and Batrery, H. Binko, London. 
—lst April, 1882. 

1584. Frrepiaces, &c., G. L. Shorland, Manchester.— 
lst April, 1882. 

1603. Pianos, W. Fischer, Dresden.—3rd April, 1882. 

1617. Corrmc Matcues, &c., F. Wirth, Frankfort-on- 
the-Main.—8rd April, 1882. 

1639. Copper, &c., W. H. Walenn, 
London.—4th April, 1882. 

1645. Bars, &c., A. Riche, London.—5th 


4 1882. 
= FIRE-ESCAPES, W. R. Lake, London.—5th April, 
= WATER-CLOSETS, H. Conolly, London.—5th April, 


1659. Uritisise Action of Waves for Drivinc Ma- 
CHINERY, R. J. Scott, London.—5th April, 1882. 

1662. UnpERFRAMes of Wacons, R. Hadfield, Sheffield. 
April, 1882. 

Circuits, F. D. Goold, London.—5th 


1608 Tippinc Frame for Wacons, R. Hadfield, Lon- 
don.—6th April, 1882. 
Packie Cases, D. Nicholl, London.—6th April, 


1713. Erecrric Arc Lamps, J. Brockie, Brixton.—11th 
April, 1882. 

1714. Steam Wurst tz, J. Cran, Leith.—11th April, 1882. 

1731. BEvELLine Grass, T. Parsonage, Lendon.—12th 
April, 1882. 

1864. TRaNsMITTING Motion, A. M. Clark, London.— 
18th April, 

1919. ELecTric ARc Lamps, J. Lea, London.—22nd 
April, 1882. 

2032. Locks, A. M. Clark, London.—29th April, 1882. 

2082. Iron and Sreet, T. , West Hartlepool.— 
3rd May, 1882. 

2087. Sponce Fisuine Nets, H. J. Haddan, London.— 
3rd May, 1882. 

2124. Locks for Ramway Carriages, J. M. Hart, 
London.—5th May, 1882. 

ne B. L. James, Wanstead.—6th 

ay, 
= Macuings, W. R. Lake, London.—10th 
fay, 1 

2455. Rarsrne, &c., Wixpows, R. J. Iron, Dover.—24th 
May, 1882. 

2679. Arracninc Hanpies to Curiery, T. and J. 
Brooke, Sheffield. —7th June, 1882. 

2980. Manuracture of HorsgsHogs, J. C. Mewburn, 
London.—23rd June, 1882. 

3025. DysaMo-ELEcTRIC Macutnes, E. A. Sperry, Cort- 
land, U.S.—27th June, 1882. 

3094. WAsHING, &c., Woot, J. Petrie, jun., and F. W. 
Petrie, Rochdale.-30th June, 1882. 

3231. 1. Bexpuixo, &c., Letrers, F. A. R. Russell, Lon- 

on.—7th July, 1882. 

3281. Execrricat Conpuctrors, F. Jacob, London.— 
July, 1882. 

3383. Maxina Ice, H. J. Haddan, London.—l7th 
July, 1882. 

3419. Dywamo-ELEcTRIC 8. Z. de Ferranti 
and A. Thompson, London.—18th July, 1882. 

$445. and Coouine, H. J. Had: London.— 
20th July, 1882. 

3519. Macurnery, W. E. London, 
—25th July, 1882. 


List of Specifications published the 
week ending Sepeember 188: 


1502*, 4d.; 2909***, 6d.; 3062*, 4d.; 329, 2d.; 333, 6d 
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OF SPEOIFIOATIONS. 


ves expressly for for Tur Enoineer at the 
office Her Mayes «Commissioner sof Patents. 


408. Cootinc anp Morstenino Paper, F. C. Glaser, 
Berlin.—26th January, 1882.—(A communication 
from H. F. Schiller, Duren.) 4d. 

The inventor claims the construction and use of 
apparatus for cooling and moistening paper, consist- 
ing of a cylinder cvoled internally by water, and an 
eudless blanket surroundin, on cylinder, such blanket 
being supplied with water a bath, and subjected 
to regulated pressure by at aeny ie removing excess of 
moisture therefrom. 

463. Tannino or Hives, &c., W. R. Lake, London.— 
30th January, 1882.—(A communication Srom C. 
Belgium.) 4d. 

This consists essentially in the process comprising 
the three successive operations of the vegetable tan- 
ning, the mineral tanning, and the treatment with 
gelatine. 

4'71. Furnaces anp Borters or Steam Enoines, H. L. 
Williams and J. T. Sinwett.—31st 1882.— 

L protection not all 

This consists especially in the Ba of per- 
forated steel plates or fire-brick for the bridge. 

504. Raitway Brake Apparatus, H. H. Lake, Lon- 
don.—1st February, 1882.—(A communication from 
A, Rudolf and M. R. von Pichler, Vienna.) 6d. 

The ap; ayy" works by the action of two weights 
supported by levers, which are connected in such a 
manner that the one which has to —- the actual 
braking freely supports the Ly ee ter one, which 
merely gives movement to the b and the 
blocks, and causes the approach of the bes brake ks to 
the wheels. 


5837. Burner ror Gas Fires, B. Verity, St. Pancras. 
—Srd February, 1882. 6d. 

This consists in constructing the burner (whether it 
have one internal chamber as hitherto, or two) of a 
number of sections or parts fitted together, and it also 
consists in constructing the burner with two chambers, 
an upper and a lower one, each extending the whole 
length of the burner, and communicating with one 
another at the ends. 

609. CrimPpinc AND CoRRUGATING METAL CaRTRIDGE 
W. W. Greener, Birmingham.—8th February, 


This consists in the crimping or corrugating of metal 
cartridge cases from the mouth of the case to the w 
over the charge by means of longitudinal furrows, 
made after the cartridge case is cha , and the con- 
struction and combination of a machine neces- 
sary to produce such corrugation. 

645. Mecuanism ror Pupp.iine, &€., Iron, 2. 
Thompson, Wigan.—10th February, 1882. 6d. 

This relates to improvements on Hale's patent No. 
1852, of 1879. It consists in working the stirrer, which 
is preferabl a single radial blade driven from above, 
by means of a vertical shaft carried by radial arm and 
driven by gearing. This radial arm and its pedestal 
resemble the —_ draulic cranes in Bessemer works 
ora radial driiling machine, and can be raised and 
lowered by hydra’ power or otherwise and swung 


(645) 


to one side when raised up. When lowered till the 
stirrer isin normal tion't for work, the arm is rigidly 
held in jaws or their mechanical equivalent. The 
bevel or friction wheel driving the shaft on the radial 
arm can by means of a clutch be drawn out of gear 
when the arm is raised, or at other timesa steam engine 
is preferably employed to actuate the mechanism. 


676. Suaar, C. Scheibler, Berlin.— 
4d. 


This consists oy 4 the separation or purification 
of the juices of boot sind o and other sugar-containing plants 
by means of sugar baryta. 
oe. Topacco C. Morris, Maida Vale.—13th 
882.—(4 from L. Jess- 

This relates to the ano wen My of a pipe in which a 
plug or disc is moved up or down on the tobacco in 
the tube to compress it to any consistency. 

'708. Gas Enoives, C. T. Wordsworth, Leeds, and H. 
Salford.—14th February, 1882. 10d. 

— yy relate, First, to the methods of 

the com: ing c e from the com- 

der to the working cylinder ; 


ratus, and comprises several modifications w are 

respectively applicable to varied uses, 

'7'75. Puoroarapay, Wall, Longileet.—17th Febru- 
ary, 1882. 4d. 

This consists in making a new glutilising solution 
from white pepper and its analogues, macerated with 
and in turpentine, alcohol, chloroform, 
or spirit of tar and such like; or by essential and 
volatile oils, oils, acetic, carbolic, tannic, or other 
acids, mastic, crystal copal or other varnishes, 

780. Enome Governors, D. and M. Byth, 
Leeds.—17th February, 1882. 

Any ordinary governor is employed, except para- 
bolical or approximately parabol - vernors, with 
the following combination :—The moving sleeve of the 

vernor is connec with two clutch halves mounted 

preference on the governor spindle itself. The 
corresponding clutch halves are fixed to or are parts 
of two bevel wheels loose on the same spindle and 
gearing both into a third wheel, one gearing with it at 


the top the other at the bottom. The shaft of the 

third wheel acts on a friction coupling, which may 

work a nut or a worm or any suitable gearing con- 

— it with the throttle valve or the variable 

sion gear of the engine. The clutches are pro- 
ed with onl; only one or two short claws, so as to give 
ian a ready chance of falling into gear. 

Removina, oR Bricutentnc CoLour 
in TextiLe Fasarics, J. B. Hutcheson and J. J. 
Dobbie, Glasgow.—18th February, 1882. . 

This relates to the treatment of textile fabrics and 
materials in order to bleach or remove colour, or to 
apply or brighten colour, generally or topically by 
means of an electric current or currents. 

'78'7. GUARDING AND Ppotectine Suips, W. H. Duncan, 
Coal Akdale.—18th February, 1882.—(Not pro- 

ceeded with.) 4d. 

This an air- boat oe purpose =| 
fore ¥ and ng same, an 
or the depth in the ship's 

course, &c. &€, 

‘789. Macuine, G. W. Murray, 
Banji.—18th February, 1882. 6d. 

This relates to improvements on patent No. 2197, 
dated June Ist, 1878, the object being to make the 
machine more perfect in its construction and action 
and suitable under varying circumstances for different 
soils and width of planting. 

‘791. Exuisitinc Burrons anp SHow Carps, W. 
Willeringhaus, London.—18th February, 1882,— 
(Void) 2d. 

This relates to a method of and show card for exhi- 
biting buttons of different colours or shades of colours. 
‘792. +e BE. G. Lakeman, Modbury.—18th Febru- 

ary, 

This relates y to the method of sus one 
or more sets party on each side of by 
means of cranks, the said being mounted on 
wheels. It also relates to the means of lifting the 
ploughs. 

‘796. Tricycies, &., J. Harrington, —18th 
February, 1882.—(Not proceeded with. 

This relates to improvements in the , 
machines known as double drivers, so that they may 
be d.iven in either direction. 

797. Apparatus FoR DisTRIBUTING ARTIFICIAL 
MANURES, F. Robinson, Bradley. 18th Febru- 


1882. 
claims the arrangement for or 
distributing grain, sand, artielal manures, and the 


‘799. Orcans anp Harmonivums, J. Hamilton, 
Greenwich.—18th February, 1882. 

Means are provided for regulating = eins a 
column or body of air, below or pi 
or sounding part of the instrument. 

8065. Artiriciat Teeth, B. J. Bing, Paris.—20th Feb 
ruary, 1882.—(Not proceeded with.) 4d. 

This relates to a means of procuring a more secure 
= commodious setting of artificial teeth than hereto- 

ore. 

809. Water Fitters, F. 0. Koss and A. S. C. Buxton, 
20th February, 1882.—(Not proceeded 

th.) ‘ed. 

This relates to the construction of a filter, 
asbestos is ony packed in a box made of new or 
other refractory fire-resisting material. 

8138. APPARATUS FoR DISCONNECTING AND CONNECTING 
Boats FROM AND TO Snips, B. J. Evans, Sudbury.— 
20th February, 1882. 8d. 

The object is to connect both thwarts of the boat to 
the lowering tackle in such a manner that they are 
ly by one of the Ang 
but can be connected independently 'y of each other, 
and cannot be d t 

February, 1 fot proceeded wii 
This relates toa machine in which two half tubes or 


to means whereby two working cylinders and the 
combustion chamber in the case, —— such a chamber 
is used, are flushed and cooled by the injection of a 
body of pure air, and consists in the utilising the 
com: ion cylinder for the double purpose of such 
flushing and compression of the awyh charge, and 
in the valves and mechanism connected th erewith. 
‘704. Umpretta Furniture, J. Knott, 
February, 1882. ne 4 proceeded with.) 2d. 
This relates ly to the top notch and the 
method of rok om the ribs thereto. 
'726. Macuines ror BLockinG THE Fronts oF Boots, 
&. Hudson, Leicester.—15th February, 1882. 6d. 
™e invention consists in causing the centre plate 
to be made in the form of a revol wheel or dise, 
or to be attached to a revolvin; 1g wheel or disc, the side 
cheeks being sag ferable, in causing 
the side cheeks to be mad e form of revolving 
‘te rovelving wheels 
or discs, the centre plate being stationary. 
735. Secriona, AND BEAMING MACHINES, 
a Hall and J. Walmsley, Bury.—l5th February, 
1 
The inventors claim, First, the mechanism for tra- 
versing a friction bow] that drives a friction plate on 
the section shaft ; Secondly, the mi where 
they are enabled to to ascertain 
required in the change wheel. 


number of 


lind d by a hinge, which extends 
their whole J length, and are so constructed that when 
closed or laid together they form a tube or cylinder to 
contain the filler. 

817. SteREoTyPinG ror Printinc Macuines, C. Par- 
sonage, —20th February, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates particularly to the preparation of the 
paper moulds. 

820. PuorocraPHic Camera Suutters, 7. Vickers 
Scarborough.—20th February, 1882,.—( Not ‘proceeded 


with.) 2d. 
This Be to means er apparatus whereby the light 
may be quickly ori or shut out 


from cameras in photographic operations. 


824. Device ror CLENCHING METALLIC STAPLES IN 
Paper, &c., W. R. Lake, February, 
882. 


—(A communication from J. W. Heysinger, 
Philadelphia. -) 
A base of suitable material is arranged to stand u 
a desk or table, and to which is ed a vibra’ 


arm, which, in connection with the base afo’ 
= to insert and clinch a metallic staple through 
a c. 


826. Macuinery ror ScouRING, MILLING, &€., Wovss 
Faprics, A. C. Adam dD. Stewart, 
February, 1882. 


ondon, 
= ra S 
} 
fe) 
= 
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Patents Sealed. 
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W. T. Lewis, Aberdare, and W. H. Massey, Henley- tI 
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, 64.3 796, 2d.; 797, 6d.; 799, 6d.; 
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6d.; 915, 2d.; 916, 6d.; 917, 6d.; 
8d.; 925, 6d.; 927, 6d.; 928, 2d.; 
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the nipping rollers of machinery for scouring, milling, 
fulling, washing, and wringing woven fabrics by 
means of hydraulic cylinders acting directly or 
through levers. 
82'7. Omnisuses, J. Abbot, Bideford.—2lst February, 
1882.—(Not proceeded with.) 2d. 

This relates to red in the general con- 

struction of the omnibus. 


828. SMELTING or Biast Furnaces, W. Ferrie, Calder- 
bank, N.B,—2lst February, 1882. 10d. 
This invention, which relates to improvements in or 
ted with ting or blast furnaces, has refer- 
ence to that class of such furnaces wherein retorts are 
placed at the upper part thereof for the purpose of 
converting into coke, and collecting and utilising the 
gases given off from the coal being distilled in such 
retorts, whilst the principal end in view is the sepa- 
ration and collecting of the tarry and ammoniacal 
products, 
829. OsTarntne Ammonia FROM FuRNACE GasEs. &c., 
J.and J. Addie, Glasgow. 21st February, 1882.— 
(Not proceeded with.) 2d. 
The ia is I a 1 by ch fea) hinati 
of the nitrogen in the furnace gases with nascent 
hydrogen evolved by the decomposition of the water 
vapour in the said gases, or of steam or water vapour 
injected into the furnace, the combination being 
effected by causing the furnace gases and water vapour 
to pass through or over a vessel, chamber, or furnace 
wntaining any subst or mixture which is known 
to cause dissociation of the el ts of water vapour. 


830. SHampooinc, Dovcng, oTHER Barus, C. 
Bailey, February, 1882.—(Not proceeded 
with.) 2d. 


This consists in the application of elbow pipes or 
tubes to the ordinary hot and cold water taps employed 
in baths or lavatories, and connecting the two elbows 
or bends together by a metal or other tube provided 
with a union in the centre. 

835. Aspestos Paints, C. J. Mountford, Birmingham. 
—2lst February, 1882. 4d. 

A fire-proof and water-resisting paint is composed of 
asbestos, ground fine and re-ground in water, 
aluminate of potash, or soda, and silicate of potash, 
or Seda, 

836. Movipinc Boxes, C. Bailey, Leeds.—2ist Feb- 
ruary, 1882.—(Not proceeded with.) 2d. 

The box is constructed in such a manner that it is 
free to open at the divided part, and does so by its 
own élasticity, but may be closed at pleasure by turn- 
ing an excentric, 

840. Fountarms Penno.pers, H. J. Haddan, Ken- 
sington.—2\st February, 1882.—(A communication 

rom A. Cohn, Berlin.)—(Not proceeded with.) 2d. 
relates to means for filling the ink receptacle. 

841. Kwitrino Macuines, J. W. Watts, 
Countesthorpe.—2lst February, 1882. 6d. 

The inventor claims, First, improved means for 
guiding the ribbing needles in the ribbing cone ; 
secondly, a combined thread feeder and fender; 
Thirdly. a movable catch for keeping the needle latches 
open ; Fourthly, a segmental catch or lever at the base 
of the ribbing cone; Fifthly, a spring bolt for driving 
the ribbing cone ; Sixthly, a tension apparatus at the 
top of the yarn post; Seventhly, heel weights; 
Eighthly, a slotted collar at the top of the ribbing 
cone. 

843. Apparatus vor Detacuine Surps' Boats, J. A. 
Wilkinson and McGonnell, Folkestone.—2\st 
February, 1882. 6d. 

Ordinary davits and tackle are used, but instead of 
hooking the blocks to ring bolts rigidly secured to the 
boat, the inventors provide removable ring bolts, or 
their equivalent, which can at a given moment be 
released by the coxswain of the boat or other person 
deputed for the purpose, thus leaving the boat quite 
clear of the tackle, 

844. Transmittina Motive Power, J. Dobney, Gos- 
berton, Risegate.—2lst February, 1882.—(Not pro- 
ceeded with.) 2d, 

This consists in the employment of a series of levers 
—- alternately grip the shafts or axles and rotate 
them. 

846. Manvuracture or Tupes, &., R. 
Elliott, Newcastle-on-Tyne.—21st February, 1882.— 
(Void.) 2d. 

This relates to apparatus in which the tubes are 
roduced with the grain or fibre of the metal ina 
1elical direction, to prevent the longitudinal splitting 
of the tubes. 

847. Puttey, W. Meakin, London.—2lst Febru- 
ary, 1882. 4d. 

This relates to the combination of a frame casting 
moulded in one piece, with a provision for lubrication 
of the pulley axle. 

848. VeLocirepEs, J. Humpage, Bristol.—2ist Febru- 
ary, 1882. 6d, 

This relates, First, to the construction of the wheels ; 
Secondly, to the method of securing the spokes ; 
Thirdly, the method of steering bicycles; Fourthly, 
the arrangement of backbone and fork; Fifthly, the 
arrangement of the brake ; Sixthly, the construction 
of movable handles ; Seventhly, the method of sup- 
portign the seat. 

849. Grass RerLecrors ror Gas AND OTHER LIGHTS, 
F. H. F. Engel, Hamburg.—2ist February, 1882.— 
(A communication from G. Franke, Hamburg.) 6d. 

This consists essentially in the mode of producing 
single-walled glass reflectors by applying an argenta- 
tion to the other side of the glass shade, and by cover- 
ing the argentation by a mineral varnish. 

850. Raisinc anp Lowerinc Buinps, J. Everard, 
Birmiagham.--2ist February, 1882. 6d. 

This relates to the ore of a lever in combi- 
nation with other parts for raising blinds. 

851. Fires ror Lerrers, &c., R. Setter, 
Birmingham, and H, Dyer, Bridgewater.—2\st Feb- 
ruary, 1882. 6d. 

This relates to an arrangement whereby one or more 
of the letters or documents may be removed after 
filing, or other papers may be added without dis- 
arrangement. 

852. Reapina anp SwHEAF-BINDING MACHINES, J. 
Harrison, Ipswich.—21st February, 1882. 10d. 

This relates to automatic sheaf-binding ae 
which automatically makes the sheaves according to 
previous adjustment, uniformly of the size required, 
whatever variations there may be in the crop. 


858. Sarery Apparatus ror Lirts, A. M. Clark, 
London.—2ist February, 1882.—(A communication 
from J. McCarroll, New Log 6d, 

The mr is to prevent the falling of the cages of 
lifts, and the invention consists in self-acting stop 
mechanism held out of action by the rope, until the 
latter being slackened from any cause, the mechanism 
is released and arrests the cage. 


Sprincs ror Boots anp Suoes, L, A- 
Groth, London.—22nd February, 1882.—{A commu. 
nication from J. Wahlen, Cologne.)—(Not proceeded 


with.) 2d. 

The invention consists in the employment of —- 
made from whalebone, horn, ivory, and other similar 
pany or horn-like substances, likewise from prepared 
w 


858. Apparatus, &c., FOR PREVENTING AND ExtIN- 
GUISHING Fires, K. and J. McLennan and R. Owen, 
London.—22nd February, 1882. 8d. 

This relates partly to the combination of pipes and 
junction cocks with the ord! gas apparatus, so as 
to admit of the water supply being substituted for the 
gas supply. 

860. Nose-nacs ror Horses, J. Archibald, Kensing- 
February, 1882.—(Not proceeded with.) 


9, 
This relates to an arrangement for preventing the 
loss of grain, &c., when the animal tosses its . 


854. Lockine Nuts to Screw Boxts, A, M. Clark, 
London. —2\st February, 1882.—(A communication 
Srom 8. Patteeand A, B, Smith, San Francisco.)— 
(Complete.) 4d, 

The inventor claims the bolt A having crossed 


854 


threads combined with nuts B and C that are adapted 

to match said threads respectively, and with the 

interposed plate D having ear or ears b and ear or 

ears 

859. Screw Propetiers, T. Lambert, Plymouth.— 
—22nd February, 1882.—(Not proceeded with.) 2d. 

This relates to placing the blades one behind the 
other on the shaft. 

861. CLoser Vatves, &c., H. J. Haddan, Kensing- 
ton.—22nd February, 1882.—(A communication 
W. Ridiger, Berlin.)—(Not proceeded with.) 
9 


2d. 

The object is to avoid the shocks and consequent 
repairs of valves by causing them to close gradually 
on their seat. 

862. Fine-sars, 7. Nash, Sheffield.—22nd February, 
1882.—({Not proceeded with.) 2d. 

This relates to making the bars of perforated plates, 
strengthened by longitudinal and transverse ribs. 
868. Apparatus ror Drawine Ware THREADS, 

&c., J. H. Johnson, Londoa.—22nd February, 1882. 
—(A communication from L. P. Sherman and R. H. 
Ingersoll, Bideford, and G. Moore, Berwick, U.S.) 
ls. 6d. 

The invention consists of an organised machine 
embodying certain automatic devices, by means of 
which the operation of drawing in warp is 
performed in a very rapid and reliable manner. 

865. Treatment or Hair Fe xt, J. Forsyth, Glasgow. 
—22nd 1882, 2d. 

This relates to the application and affixing of a 
coating of incombustible material to the surface of 
hair felt. 

868. Tevi-tace Apparatus, M. Levy and F. Lowe, 
Leicester.—22nd February, 1882. 6d. 

This relates to the construction of apparatus for 
recording the time at which each workman or other 
person enters and leaves a factory, in order to dispense 
with the services of a time-keeper. 

871. ApraRaTus ror SHOWING THE SPEED or Suips, 
T. Davison, Glasgow.—23rd February, 1882. 8d. 

The invention relates to apparatus arranged to 
obtain indications of the speed of a ship from the 
pressure of the water on an instrument carried by 
the ship; and an important feature consists in placing 
the instrument on which the pressure is to act in a 
position where the water is disturbed to the least 
possible extent. 

878. Setr-cockiInc OR HaMMERLESS FIRE-ARMS, J. 
Dickson, jun., and A. G. Murray, Edinburgh.—23rd 
February, 1882. 10d. 

The object is to produce a convenient fowling-piece 
having three barrels. 

874. Manvuracrure or WrovuGut Nats, J. Maynes, 
Manchester.—23rd February, 1882. 6d. 

This relates to the rapid production of wrought 
nails from metal rods by a novel process of heating, 
compressing the metal into form and cutting from the 
bar. 


875. Suorina or Supportine Buitpincs Course 
or ALTERATION, J. Slater and R. Pollock, Edin- 
burgh.—28rd February, 1882.—(Not proceeded with.) 
2d. 


This relates to the mode of “shoring” up or sup- 
the in dwelling houses or other 

uildings whilst. parts of the structure beneath are 
removed for purposes of alteration or repair, and to 
a new or improved mode of inserting the girders or 
beams to support the superstructure. 

876. Sprnninc Macutery, G. Perkins, G. Wimpenny, 
and J. H. Evans, Manchester—23rd February, 
1882. 6d. 

The First part relates to the method of carrying the 
rings, the Second part to the carrier. 

878. Screw Prope.vers, J. Heppell, Birtley.—23rd 
Febvuary, 1882.—(Not proceeded with.) 2d. 

This relates to a mode of attaching and securing the 
blades to the boss of the screw propeller. 

882. Matcu anp Fusre Box, G. Simons, 
Bow.—23rd February, 1882. 

This consists in dividing the sliding tray of the box, 
by a partition arranged diagonally in a vertical plane 
into two tri lar spaces or r tacles, one opening 
on one side of the box for matches, and the other 

pening on the opposite side for fusees. 

883. Motive Power Enaing, J. Nisbet, Bishopsbriggs. 
—23rd February, 1882.—(Not proceeded with.) 2d. 

This relates to improvements in the general con- 
struction of the engines, which are operated by means 
of steam, compressed air, or explosive gaseous mix- 
tures. 

884. Griprers For STRETCHING, RETAINING, OR Sus- 
PENDING WovEN Fasrics, &€., J. Hardaker, Leeds. 
—23rd February, 1882. 6d. 

The gripper consists of a frame, by preference of 
metal, and on it is hinged a pawl, lever, or jaw, which 
at its gripping part is provided with a pin or pins, or 
a serra or other rough surface, for assisting in 
bringing the gripper into operation. It also has a 
relieving piece, which serves as a gauge to deter- 
mine the amount of surface or material to be gripped. 
885. Treatinc SULPHUR, ARSENICAL, SULPHO-ANTI- 

MONIAL, AND TELLURIDE ORES FOR THE EXTRAC- 
TION OF GoLD, Sitver, &c., W. A. Barlow, London. 
—23rd February, 1882.—(A communication from C. 
de Vaureal, Paris. 4 

The object of the First part of this invention is the 
extraction of the gold; and of the Second part, the 
elimination of the arsenic and of the antimony. 

88'7. AND CONTROLLING THE DIFFUSION 
OF ARTIFICIAL LIGHT, J. R. Smith and J. J. Learoyd, 
Halifax.—23rd February, 1882. 10d. 

The invention ists of a bination of b 
and adjustable radial reflecting lamp for diffus' 
artificial light, such as the electric light, over a defin 
area, 


888. ManuracTuRE OF APPARATUS CONNECTED W 
Water-cLosets, &c., H. Sutcliffe, Halifax.—23rd 
February, 1882. 8d. 

This relates tc forming the apparatus consisting of 
syphon traps, stand pipes, overflow Pir , and the 
like, in two halves secured together by bolts and nuts, 
890. Apparatus FoR TesTING PRESSURE AND VACUUM 

Gavucrs, W. C. de Witt, Amsterdam.—23rd Febru- 
ary, 1882.—(A communication from C. D. Gabler, 
Hamburg.) 6d. 

The testing apparatus consists of a cylinder fitted 
with a piston, which can be moved to and fro along the 
~—_ by means of a screw spindle made to screw 
through one end of the cylinder, which is made solid. 
The other end of the cylinder is by a passage put into 
communication with two nozzles, one situated at one 


end of the cylinder, the other at the oppositeend. A 
standard or control gauge is by a screw coupling 
attached to one nozzle, and the gauge to be tested to 
the other nozzle. The cylinder and nozzles are filled 
with liquid. By turning the screw spindle the piston 
can be forced inst the water in the cylinder, and 
the pressure will then be communicated by the column 
of water to both gauges simultaneously. 
886. Macuinery ror Sprnninc Fire, F. Ripley and 
T. H. Brigg, Bradford.—23rd February, 1882. 6d. 
At A is the spindle revolving and carrying the 
bobbin or spool B enclosed by the cup C, which is sta- 
tionary outside, and concentric therewith is the 
ring D and traveller E; the yarn F passes through 
the traveller to the upper edge or top of the cup C, 
thence to the bobbin or spool B, and as the ring 0 is 
nearer tw or further from the upper edge or top of the 


cup, 80 will the angle of the yarn from traveller to to 
of cup C vary, and the drag on the yarn be chan 
and adjusted to the varying diameter of the cop (in 
contradistinction to the ordinary traverse necessary 
to form the cop and its cone), the traverse of the 
ring being solely for the purpose of regulating the 
drag and not for building the cop, the latter operation 
being effected through the traverse of the spindle. 

893. Apparatus ror Mix1nGc CONCRETE, A. Jamieson, 
February, 1882. 6d. 

This relates to the combination of a rotating cylin- 
der, barrel, or box, with a central-bladed shaft rotating 
in the opposite direction, the said cylinder, barrel, or 
box being connected at one end toa stationary feed 
box, and being supported on rollers. 

894. Manuracture or Tin Piate, A. J. Maskrey, 
Coatbridye.—2ith February, 1882.—(Not proceeded 
with) 2d. 

The improvements consist tially in subjecting 
the iron plates when within the annealing pots or 
chambers or within a close furnace, and while at a red 
heat, to the action of carbonic oxide, for the purpose 
pf ung the oxide of iron on the surface of the 


895. Decorative CoverIncs FoR WALLS, CEILINGS, 
&c., C. Hibbs, Plaistow.—24th February, 1882.—(Not 
proceeded with.) 2d. 

This relates to the employment of slabs of glass 
having suitable designs or patterns thereon. 


forming over the upper part A or domea covering B, a 
space € being left bet the two through which air 
is caused to circulate and enter the oven above the 
level of the coal being coked. The drawings represent 
the air e Cas of spiral form, and the air first 
enters a chamber F, situated above the outlet flues of 
the oven, and which is fitted with baffles. 


907. PenpuLum Motor Apparatus, W. R. Lake, Lon- 
don.—24th February, 1882.—(A communication from 
J. von Zach, Budapest.) 6d. 

The construction of this engine or apparatus is based 
on the bination of a pendul with a lever, or 
the transformation of a pendulum into a lever of 
variety known as levers of the first-class. 


908. Wasuine Woot, W. R. Lake, London.—24th Feb- 
ruary, 1882.—(A communication from EB. Mehl, Ger- 
6d. 

This relates to apparatus for washing wool, and 
comprises means for passing air through the washing 
water to loosen the wool and drive it to the surface ; 
and, further, a novel construction of rotating drums 
for transporting the wool from one end of the tank to 
the other. The tank or tub is made with double walls, 
the inner ones being perforated, and warm air is 
injected into the space between the walls. Four 
drums are immersed in the liquid in the tank. and 
each has internal partitions, so as to form chambers, 
the outer walls of which are perfurated to permit the 
liquid to flow in and out of the chambers, and so 
alternately draw the wool to and repel it from the 
drums. 

910. ror Castine Steex Tues, &€., B. John- 
son, near Leeds.—25th February, 1882. 6d. 

Fig. 1 is a perspective view of the inner tube or 
piece, Fig. 2a perspective view of the outer sheath or 
case, Fig. 3 perspective view, showing the outer sheath 
or case partly covering the inner tube or piece. 


A KA 


duplex cores, consisting of the inner tube or piece B, 
and the other sheath or case C are placed one within 
the outer in the mould, and the molten steel is 
poured into the mould around the duplex core. After 
the mould is filled the inner tube or piece is withdrawn 
and the metal allowed to set. 


913. Mitts Usep THE MANUFACTURE OF 
ee P. Kirk, Workington.—25th February, 
882. 6 

This relates to improvements on patents No. 740, 
A.D. 1876, and No. 637, a.p. 1880, in which sets of 
“three high rolls” are used in conjunction with the 
ordinary or extended “‘two-roll” arrangements to 
obtain two or more reductions with the same heat by 
lifting the ingot from the lower to the upper rolls, and 
it consists in means for obviating the necessity of lift- 
ing the ingot. It is preferred to employ a triple “two 
roll” arrangement, the Ye being reduced between 
the first and second set of “two rolls,” and making 
its exit between the third set of ‘‘ two rolls,” through 
a blank left therein for its passage. The mill is then 
reversed and the ingot shifted along opposite the next 
groove in the rolls, and so on until the operation is 


896. FrictionaL WHEEL Gearinc, W. R. Lake, Lon- 
don.—24th February, 1882.—(A ication from 
J. B. Tibbits, New York.) 6d. 

The invention consists partly of a rim driven by a 
belt or other suitable means, and o' ting on inter- 
mediate wheels which transmit motion to a hollow 
spindle fixed on the shaft of a dynamo-electric or other 
machine, the said rim being constructed in two parts, 
joined by screw threads, so as to facilitate the fitting 
together of the several parts of the gearing, and to 
afford positive means for compensating for wear. 
899. CoTToN-opENING AND LappinG Macuines, W. 

R. Lake, London.—24th February, 1882.—(4 commu- 
nication from R. Kitson, Lowell, U.8.) 6d. 

This comprises the combination with the beater and 
cage on which the lap is formed, as ordinarily con- 
structed of calendar rolls, one of which is provided 
with collars, between which the pressure surface of 
the other acts; also to the manufacture of a lap 
having a straight and square edge, and equal solidity 
at all points. 

901. TrEaTiInG Maize, &c., A. G. Frazer, London.— 
24th February, 1882. 2d. 

This relates to the process of treating maize, con- 
sisting in first cracking the grains and then subjecting 
the cracked grains to friction in a mortar, thereby 
detaching the germ, so that it may be removed by sift- 
ing or like means. 

908. MacuiInEry For Borrna, or 
K, &c., G F. Wynne, near Wrexham.—24th 
February, 1882. 6d. 

The inventor claims, First, the arrangement of the 
ports and passages in the gland and piston-rod of rock 
drills, whereby a reciprocating motion of the piston 
is produced ; Secondly, the method of taking up the 
wear of the feed screw in rock drills, and of keep 
the drill steady in the cradle by the employment o 
two nuts working in recesses in the cylinder in com- 
bination with packing. 

904. Ovens ror Maxine Coke, B. Cochrane, Durham. 
—24th February, 1882. 6d. 

The object is to utilise the otherwise waste heat to 

the utmost in heating the air supplied to the interior 


of the oven, and at the same time to protect the ovens 
from loss of heat at the upper part, and it consists in 


915. Gas Stoves, P. Geofroy-Gomez, Toulouse, France. 
—25th January, 1882.—( Not proceeded with.) 2d. 

A suitable box placed below the ordinary grate has 
tubes or burners projecting bape and sup- 
plied. with gas and air. The back and sides of the 
space within the chimney are lined with refractory 
material, and a box is provided and forms the opening 
into the chimney, such box being perforated to allow 
the fumes to pass, and containing quicklime to 
decompose the carbonic acid set free by the combus- 
tion of the gas. 

916. Fotpinc Sueets or Paper, H. M. Nicholls, 
Hatton-ga .—25th February, 1882. 6d. 

This relates to improvements on patent No. 2534, 
A.D. 1878, and ists in the develop t or extension 
of the folding process described for giving the first 
fold in such machine, and the adaptation of the 
machine for use either in combination with apparatus 
for cutting continuous paper into sheets, or as a fold- 
ing machine only. A modified form of grippers is 
employed to draw the sheet between the rollers, and 
continue their action until it is clear of them, when 
the sheet is delivered to a second similar set of 
grippers, which close on the top and bottom edges in 
the centre of the sheet, and draw it between a second 
pair of rollers at right angles to the first, so as to give 
the sheet a second fold. 


917. Rervecrors, &c., H. J. Haddam, Kensington.— 
25th February, 1882.—(A communication from W. 
Wheeler, Massachusetts. 

One improvement consists of a reflector having a 
reflecting surface of such shape as would be described 
by the revolution about its principal axis or a curve 
or line of variable curvature varying throughout its 
revolution by a fixed law, but having alwavaa focus 
common to all the variations thereof, and an ordinate 
common to said curve in all its variations. 


919. Exastic Fasrics, 7. H. Harrison, Derby.—25th 
February, 1882.—(Not proceeded with.) 2d. 
This relates to the manufacture of fabrics with both 
elastic warp threads and elastic shoots or wefts. 


921. SuLPHATE oF a J. Dempster, Blland.— 


This relates to apparatus to 
of ia chiefly adapted for small gasworks, and 
it consists of a boiler or still to contain the ammoniacal 
pee and a saturator or second vessel to contain 
8 


so as to expel 


923. Fitter Presses, H. B. Newton, London.—25th 
February, 1882.—(A communication from A. L. G. 


Dehne, Germany.) 4d. 

The object is to give filter presses a greater power 
of resisting the action of chemical substances, and it 
consists in coating the plates of such presses with a 
protecting covering of lead, tin, zinc, copper, bro: or 
other suitable metallic alloy, or of vulcanised india- 
rubber or vulcanite. 

924. Linep Va.veE Cases, &c., H. Newton, London. 
—25th February, 1882.—(4 communication from 
A. L. G. Dehne, Gérmany.) 6d. 

In order to protect valve cases, cocks, bodies for 
pumps and other hollow ‘“‘ pieces” against the action 
of chemical subst , they ted witha protecting 
covering of lead, tin, zinc, copper, or an alloy of —— 
vulcanised rubber, or other suitable substance ; an 
it consists in forming the casings to be lined as 
simple as possible, so that cores of cast iron may be 

ily inserted, and form, with the inner surface of 
the casing, a mould for casting the lining. 
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925. Ciosers, W. H. Lascelles, London.—25th 
February, 1882. 6d. 

This consists in adapting to earth closets imme- 
diately below the seat a rotary receptacle for the soil, 
divided into compartments asd rotated by a ratchet 
and pawl actuated by a handle. A hop; for 
is placed outside and behind the senpintin, « so that the 
earth falls into the compartment which is next to 
receive the soil. The soil is projected from each com- 
partment in succession into a pit, the earth in falling 
covering the same. 


Lusricatine Steam anp Gas Enaings, &c., J. 
J. Royle, Manchester.—25th February, 1882. 6d. 

tes, First, to improvements on patent No. 
4909, a.D. 1879, and consists in employing the steam 
- to exhaust a vessel containing graphite or black- 
ead, and inducing a current of air to carry a portion 
of the same to the cylinders of the engine; and 
Secondly, to arranging a lubricator in connection with 
a glass gauge which will indicate the height of the 
lubricant in the reservoir, and also the spend at which 
the lubricant is being fed to the engine. 


928. Horsesnoxs, &c., Grason, near Wakefield.— 
25th February, 1882.—(Not proceeded with.) 2d. 
This relates to means for fastening the shoe without 
nails, and for allowing caulkings and roughs to be 
secured and removed without removing the shoe, and 
it consists in forming holes in the hoof to receive a 
plate, to which the shoe is secured by screws with 
countersunk heads. The caulks or roughs are 
inserted into holes in the shoe, and secured by bolts. 


929. Hycrowerer, L. Boye, Norway.—25th February, 

1882.—(Not proceeded with.) 2d. 

is relates to an improved construction of hygro- 
meter for ascertaining and indicating the degrees of 
saturation of steam, and it consists in causing a cer- 
tain volume of steam to pass into a cylinder fitted 
with a piston, which is then raised so as to allow the 
steam to expand, the temperature being intained 
constant, and the diminution in pressure recorded by 
a suitable needle. 


932. Temperinc Hackie, Git, Comp, anp Carp 
orn Teeru, &c., TJ. Crabtree, 25th 
February, 1882. 6d. 

A furnace is constructed preferably of oven shape 
and lined with fire-brick, and a cylinder or barrel of 
corrugated form or with internal projections receives 
the articles to be tempered and is suspended over 
the fire, one end being open so as tu give access to the 
interior, but is capable of being closed by a cover. 
The barrel is rotated so as to agitate the pins or 
teeth during the operation. A pyrometer or heat tester 
is employed in connection with the apparatus. 


934. CLosinc, aNp 
Winpow Sash Frames, &., J. rpenter, South- 
25th February, 1882.—(Not proceeded 
with.) 2d. 

The side frames are fitted with a plate through 
which asliding bolt works, one end engaging with a 
rack formed on the sides of the sashes, and capable of 
being withdrawn by a suitable handle. 


935. Dosstes ror Fancy Weavine, J. Shorrock, Dar- 
wen.—2ith February, 1882.—(Not proceeded with.) 


2d. 

This relates to looms for fancy weaving, in which 
the shed is caused to open by the “‘ dobby” or “‘index 
machine,” and it consists in the method of working 
the lattice or pattern motion for the “dobby,” and at 
the same time reducing the power required to drive the 
same. Catches and springs are mounted to the arms 
or knives actuating the hooks, and on the lattice 
barrel shafts is a catch or rack wheel actuated by the 
catches on the arm coming in contact with them 
during each down stroke, and thus giving the requisite 
motion to the lattice shafts, and thereby 
enabling the lattice pegs to work the wire according 
to the pattern required. 


936. Carpet anp Fasrics, J. J. Delmar, 
Old Kent-road, and W. Folliott, Bethnal-green- 
road.—-27th February, 1882. 4d. 

This relates to the manufacture of the facing of 
carpets and similar fabrics from any kind of spun 
hair combined with Tussah or waste silk, or with 
cotton, jute, hemp, fiax, fibre, grass, or other suitable 
Seaton » Which can be dyed, spun, and woven to suit 
the work, while the  precmagntan or warp and shoot 
may be of any kind of spun yarn or wire. 


945. Sappie-pars, J. L. Reed, near Rugby.—2ith Feb- 
ruary, 3 

This relates to improvements in patent No. 589, a.p. 
1880, and consists in constructing the saddle-bar so as 
to secure greater safety and to fasten the saddle-bar 
more firmly to the saddle-tree. The hinged stop and 
lever for retaining the stirrup leather and ing 
it when a backward strain is put thereon are 
abolished, and the under part of the saddle-bar is 
carried further forward to enable it to be fixed to the 
saddle-tree. 


946. Sicnatirnc Apparatus, P. P. Sykes, 
near Huddersjield.—27th February, 1882.—({Not pro- 
ceeded with.) 2d. 

80 

raised and come in contact with a lever 

on a passing engine and connected with a gong or 
whistle so as to cause the same to sound. 


947. Tumetes, F. H. F. Engel, Hamburg.—27th Feb- 
ruary, 1882.—(A communication from J. Hirsch, 
Stockholin.)—( Not proceeded with.) 

This relates to the application of a knife or cutter to 
the thimble for the purpose of cutting the thread or 
yarn. 

952. Compression Pumps FOR COMPRESSING AmM- 
moniacaL Gas, C. D. Abel, London.—27th February, 
1882.—(A communication from A. Osenbriick, Ger- 
many. 8d. 

The main object is to surround the whole of the 
working parts of such D gy with oil, so that they 
may be relieved as much as possible from wear and so 
that the stuffing-boxes and other connections may be 
rendered effectually gas-tight. The moving mechanism 
is enclosed in an air-tight chamber filled with oil, 
which is subjected to the minimum pressure of the 
pump, while at the same time a regulated quantity of 
oil is injected in front of the pump pistons at each 
stroke in order to do away with dead spaces, the 
supply of such oil being effected either from the maxi- 
mum or the minimum pressure side of the pump, in 
order to rectify any alterations that may occur in the 
oil levels in the chambers on the two sides owing to 
leakage past the piston. 

958. CenTRIFUGAL APPARATUS FOR MANUFACTORE OF 
Srarce Buiocks, C. D. Abel, London.—2ith Feb- 
ruary, 1882.{A communication from C. Rudolph 
and Co., Germany.) 6d. 

The starch milk is filled into receptacles hung to the 
hooked ends of radial arms carried at the top of a 
vertical shaft revolving in a casing, such receptacles 
swinging out to a horizontal ne wowed when the shaft 
is in motion. The tops of the boxes are open and 
the bottoms closed by a permeable material that will 
allow the water to escape but retain the starch, so that 
as the shaft revolves the water is expelled by centri- 
fugal action through the bottom of the boxes, leaving 
the starch behind in solid blocks. 


955. Repvucinc anp Partinc Certain Metals, F. 
Wirth, Frankfort-on-the-Main. — 27th February, 
1882.—(4A communication from H. Roosler, Frankfort- 
on-the-Main.) 6d. 

This relates more particularly toa new method of 
reducing and separating gold, silver, copper, and lead, 
and consists in blowing air on or under the surface of 
the sulpho-metals, which are molten, in closed vessels, 
by which means concentrated sulphurous acid gases 
are formed, and are transformed into sulphuric acid, 
whilst the volatilised metal particles are collected in 
the condensing apparatus. 


95'7. Sprvat Support, G. B. Vaughan, London.—27th 
February, 1882.—(A communication from P. J. 
Le Belleguic, Paris.) 4d. 

This relates to apparatus to prevent curvature of 
the spine or check the progress thereof. 

958. Currine anp REELING Paper FoR TELEGRAPHIC 
Purposes, W. W. Colley, Camberwell.—27th Febru- 
ary, 1882. 6d. 

This relates to means for — a roll or web of 
paper into strips for use in recording and printing 
telegraphic instruments and simultaneously reeling 
the same, ani it consists mainly of a pair of cylinders, 
one plain winding cylinder and the other fitted with 
circumferential knives at proper distance apart, such 
cylinders being used in combination with a spindle 
carrying the bobbins on which the strips are to be 
wound, mounted over and between the cylinders, and 
pressed down on both by weighted levers, with freedom 
to rise as the bobbins increase. 

960. PRopucTION or CERTAIN DERIVATIVES OF META- 
OXYBENZALDEHYDE, J. A. Dixon, Glasgow.—28th 
February, 1882.—(4 communication from Dr. C. 
Kenig, Germany.) 

This relates to improvements on patent No. 2179, 
A.D. 1881, and it consists in the production of ortho- 
nitrometaoxybenzaldehyde and of orthonitrometa- 
from the metaoxybenzalde- 

yde. 

968. Currixc Hotes anp Surracine Merat, C. 
Seriven, Leeds.—28th February, 1882. 6d. 

This relates to machines for cutting circular or 
elliptical holes in metal plates, and for surfacing up 
metallic objects, and it consists of a suitable frame to 


be attached to the object to be operated upon, and 
which carries a fixed spindle with a screw- on 
which is a nut, which when operated gives the required 


feed motion to a cutter, for which purpose the nut has 
a differential motion imparted to it by suitable gear. 
A part of the nut forms an axis for a disc carrying the 
cutter and free to rotate independently of the nut, 
and at its periphery is provided with teeth into which 
a pinion gears that drives it, and which is mounted 
on the first motion or driving shaft of the machine 
actuated by hand or bya suitable motor. 


9°70. Lanterns, G. Bray, Leeds.—28th February, 1882. 
4d. 


This relates to the application of a loose ball, which 
closes the hole left in the bottom of the lantern to 
allow the entrance of the burner to ignite the 
lantern. 

987. Preservine Lire at Sea, W. Wilkins, Tunbridge 
Wells.—lst March, 1882. 6d. 

The object is to afford special protection to the head 
against the power of the waves and foam when in a 
rough sea, as well as to increase the buoyancy and 
efficiency of ordinary life-preservers, with which it 
may be used or alone, and it consists of a helmet of 
hood capable of being inflated and serving to enve- 
lope the head. The part of the helmet opposite the 
mouth is fitted with a valve which closes under the 
action of the waves, but opens again automatically as 
they retire. 

992. Prope.iinc anp Surrs, &c., J. Cooke, 
Rich , Yorkshire.—lst March, 1882. 6d. 

One arrangement consists in the use of a centrif 
pump in conjunction with apparatus for dividing the 
stream produced from the pump into two or more 
streams, which are utilised for propelling and 
steering. 

1027. Sranps on Frames For Cruets, Liquors, &c., 
J. Beresford, Birmingham.—3rd March, 1882. 6d. 

The central post of the cruet stand carries at top a 
cap capable of being revolved and fitted with as many 
arms as there are bottles, and which when brought 
over the tops of the stoppers can be locked in position, 
80 —_ prevert the removal of the bottles from the 
stan 


1064. Disrrisvtinc MANURE OVER Lanp, &c., H. A. 
Bonneville, Paris.—6th March, 1882.{A communi- 
cation from L. A. Couteau, France.}—{Complete.) 4d. 

This relates to improvements on patent No. 489 
A.D. 1881, and it consists, First, of a smooth-surf: 
drum and a smooth-faced roller revolving at a greater 
speed than the drum; Secondly, of a hopper with 
vertical sides, the bottom of which is formed by the 
drum ; Thirdly, of a movable trap regulating the exit 
of the matter; and Fourthly, of disengaging blades or 
knives and cleaning scrapers. 

1084. Wueets ror Locomotives, &c., R. H. Brandon, 
Paris.—7th March, 1882.—(A communication from 
A. Cottrau, Naples.) 4d. 

This consists in forming the wheels with two tires 
of varying diameter in one single piece, the object 
being to enable them to run on two different railroads 
and travel at a slow or at a fast rate. 


1472. Governors ror REGULATING PRESSURE OF Gas, 
W. Lyon, Shefield.—27th March, 1882. 6d. 

This relates to governors for automatically regu- 
— the pressure and flow of gas so as to cause it to 
be delivered at an uniform pressure, and it consists of 
a valve clos with and opening against the gas 
supply, and suspended by a rod attached to a float 
ms | a water vessel over the valve, and the lower 
end of which communicates with a second closed 
vessel also containing water, on the surface of which 
the in the outlet pipe is caused to act, and by 
raising or lowering the float in the other vessel opens 
or closes the supply valve to the required extent. 


— Locks, W. S. Frost, Peckham.—19th April, 1882. 


This relates to asimple construction of lock, and 
consists of a pin or tube fitted in the box and carry- 
ing one or more loose discs. The bolt is guided in the 
box in any suitable manner and is formed with curves, 
into one of which a part of the circumference of the 
discs takes, so that the bolt cannot be pushed back 
without the key. The discs have each a slot formed 
therein, and the bolt has also a slot, so that when the 
key is turned it turns the disc round, and the ward of 
the key takes into the slot in bolt. 

2399. Sewine Macuines, A. A. Fisher, San Francisco. 
—22nd May, 1882.—(Complete.) 8d. 

This relates generally to improvements in sewing 
machines, and more particularly to certain attach- 
ments consisting of a tucking device and an improved 
mode of feeding the goods dhavsta, together with the 
means therefor, and in a device for braiding, darning, 
binding, and felling. 

2416. Improvements 1n Exvecrric Batreries, H. H. 
Lake, London —22nd May, 1882.—(A communication 
from J. B. Wallace, Ansonia, Conn., U.8.) 6d. 

This relates to carbon batteries, and the object of 
the invention is to provide the largest carbon surface 
in the smallest space, and in the nearest relation to 
the zinc. This is done by placing the zinc in the 
centre and surrounding it with carbon rods fixed into 
the cover of the battery jar, each rod being connected 
to its neighbour. 

2430. 
Bryn Llysfaen, and B. 
May, 1882.—(Complete.) 

is relates to kilns in which gaseous fuel is used 
for calcining lime, &c., and also to improvements in 
the generators in which the gaseous fuel is produced 
where carbonic oxide is the gas supplied. The inventor 
claims, First, constructing continuous regenerative 
calcining kilns with deflectors and incli dividing 
the material under treatment into two or four streams; 

Secondly, forming such kilns with two shafts and an 

arched top with closed doors; and, Thirdly, con- 

structing gas generators with arches for fuel inclines, 
and with plain charging boxes for fuel. 

24'70. Atarm Cuiocks, W. R. Lake, London.—24th 
May, 1882.—(A communication from Jerome and 
Co., New Haven, U.8.)—(Complete.) 6d. 

This relates to clocks in which the alarm attach- 
ment is operated by the same spring which operates 
the time movement, the a, of the invention being 
to permit two or more revolutions of the main wheel 


&., J. T. Raynes, Pen-y- 
D. Healey, Brighouse.—23rd 
6d. 


of the alarm, whereby the time of sounding the alarm 
is prol d, and it ists esse 


Pp’ ged, an mn in the arrange- 
ment of a finger on the main shaft which will engage 
with a tooth wheel and advance it one tooth at each 
revolution of the shaft, the toothed wheel having an 
extension or elongated tooth at one point which will 
engage with the finger, hold it, and prevent its 
further rotation at the time when it s) have per- 
formed at least two revolutions, and yet permit the re- 
winding of the spring at all times, whether it be for 
the alarm only or for the full extent of winding. 
24'79. Srorrers ror Borries, &c., J. S. Davison, 

Sunderland.—25th May, 1882.—(Complete.) 6d. 

This consists, First, in making stoppers of india- 
rubber, cork, or other suitable elastic material, so that 

ey will float on the surface of the liquid in the 
bottle ; and Secondly, to an instrument to draw such 
—- upwards, so as to close the neck of the 

ttle. 


2526. Improvements DyNaMO OR MAGNETO-ELEC- 
TRIC MacHines, W. Lake, London.—27th May, 
1882.—(A communication from J. J. Wood, Brook- 
lyn, New York.) 6d. 

This invention consists in the combination with a 
Gramme or equivalent form of armature of a movable 
brush holder, adapted to move the brushes on the 
commutator to the point of greatest effect towards the 
minimum position of a manipulating or adjusting 
device engaged with the brush holder, and with a 
catch and definite scale of graduation, so that the 
brushes can be set to any position corresponding to a 
certain current suited to one or more lights. 


2531. IwproveMENTs IN ARMATURES FOR DyNAMO OR 
MAGNETO-ELECTRIC Macuines, W. R. Lake, 

—27th May, 1882.—(A communication from J. J. 
‘ood, Brooklyn, New York.) a 

This relates to an improved method of securing the 
armature of the Gramme machine to its hub or shaft, 
and consists in the introduction at intervals of thin 
plates between the coil sections of the armature; 
these plates embrace iron cores and project into or are 
received to the hub, thus producing a positive rotating 
connection between the armature and its hub, so as 
entirely to prevent the hub turning on the armature 
or slipping. 

2561. Scovurine, Serrinc, GLassinc LEATHER 
aND Beaminc Hines, F. A. Lockwood, Boston, U.S. 
—3lst May, 1882.—(Complete.) 10d. 

relates to the general construction of machines 
for these purposes, the principal objects being, First, 
to drive the operative — by direct positive mecha- 
nical devices in lieu of a belt, thereby insuring uni- 
form and certain action of the various agencies, and 
reducing the power required to run the machine ; and 

Secondly, to relieve the attendant to a great extent 

of the constant care and watchfulness hitherto 

required, and enable the main functions of the 
machine to be controlled by a single guide lever. 

2690. Brusnes, J. Wetter, New Wandsworth.—8th 
June, 1882.—(A communication from the Bagle 
Metallic Brush Company, Massachusetts.) — (Com- 
plete.) 4d. 

This relates to the means for securing the rubber 
pad through which the wires of metallic brushes are 
passed to the handle, and it consists in placing a 
metallic rim over the edge of the pad, such rim bein, 

ped so that one edge rests on the top of the p 
and the other comes in contact with the handle. 

Pins are then driven through the rim and the te and 

into the handle, thus securing the whole together. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


263,688. Sprspte Step ror Spixninc MAacuines, 
Wiliam A. Delmage, Lowell, Mass.—Filed July 
2st, 1881. 

Brief.—The step is located at the base of an oil 
receiving reservoir, which is vided with a dead- 
air chamber located above said step and separated 


from the reservoir by a downwardly inclined dia- 
phragm, the whole so arranged that the only commu- 
nication between the reservoir and air chamber, and 
the latter with the external air, is the hole through 
which the spindle passes. 
263,'758. Process or Bakrxa Carpon Rops, Charles 
F. Brush, Cleveland, Ohio.—Filed May 27th, 1881. 
Claim.—(1) In the process of baking or calcining 
carbon rods or sticks, arranging the carbon rods or 
sticks in pyramidal form in a receptacle and filling the 
interspaces and the spaces at the sides and ends of the 
pyramidal pile with suitable packing material, sub- 
stantially as set forth. (2) In the process of baking 
or calcining carbon rods or sticks in a receptacle, 
arrangin, the carbon rods or sticks in pyramidal form 
on a slab or plate of suitable material to withstand 
warping, and filling the interspaces and the spaces at 
the sides and ends of the pyramidal pile with suitable 
packing, substantially as set forth. (3) In the process 
of baking or calcining carbon rods or sticks, —_— 
the carbon rods or sticks in pyramidal form on a sla 


E 


or plate of suitable material to withstand warping, 
filling the interspaces and the spaces at the sides and 
ends of the pyramidal pile with suitable packing, 
and subjecting the pile to a superior cumbent weight 
during the process of baking, substantially as and for 
the purpose set forth. (4) A pyramidal pile of carbons 
having the ends of its lower course formed of twin or 
connected carbons te prevent displ t, subst. 

tially as and for the purpose set forth. (5) The com- 
bination, with the pyramidal pile of carbon rods or 
sticks, of the supporting slab, the packing, and the 
inclosing box, substantially as and for the pu e set 
forth. (6) The combination, with the P midal pile 
of carbon rods or sticks packed in suitable material, of 
the supporting slab A, upper slab D, and inclosing 
box E, substantially as and for the purposes set forth. 


263,'780. FoR WINDING ARMATURES FOR 
MAGNETO-ELECTRIC Macuines, Robert Haase and 
John P. Recker, Indianopolis, Ind.—Filed August 
28rd, 1881. 

Claim.—(1) The ina for wind- 
ing wire upon annular armatures, of the divisable 
clamp C, constructed substantially as specified, and 
adapted to surround and be secured upon the rim 
thereof, and mechanism, substantially as described, 
secured to and adapted to revolve upon said clamp 
substantially as and for the purposes set forth. Q) 
The combination, in a machine for winding wire upon 
annular armatures, of the surrounding clamp, the 
toothed rim, the arms thereon, the bobbin, a travelling 
guide, and an endless screw mechanism, substantiall, 
as and for the purposes set forth. (3) The combina- 
tion, in a machine for winding armatures with wire 


in which one portion revolves upon another or station. 
portion, of an endless screw or screws for dri 
a travelling guide, a star-shaped wheel upon the 


of each screw, and projections upon the stationary 
part of the machine, with which said star wheel or 
wheels will come in contact as the revolving portion 
of the machine moves past them, whereby said screws 
are revolved, the guide propelled, and the wire guided 
a og continually into place, substantially as set 
01 (4) The bination, in a hine for wind 
annular armatures with wire, with the bobbin loéa' 
m one side of the centre of the revolving 
of said machine, of a weight L, upon the opposite side 
mounted upon a screw shaft L!, having a star wheel 
L! upon its end, which comes in contact with points 
n the stationary part of the machine as it revolves, 
whereby the position of the weight is continually 
varied to correspond to the decreasing weight of the 
wire, substantially as set forth. (5) The combination, 
in a winder adapted to revolve around the rim of an 
annular armature, of one arm carrying the bobbin for 
the wire and another arm upon the opposite side 
carrying adjustable counterbalancing weights, sub- 
stantially as and for the purposes set forth. (6) The 
combination of the rim D, arm E, bobbin G, guide I, 
endless screws J J, having star wheels and stationary 
rts provided with projections, substantially as and 
‘or the purposes set forth. 
263,818. VaLve Gear, Horace See, Philadelphia, Pa, 
—Filed July 12th, 1882. 
Claim.—(1) The combination, substantially as set 
forth, of a main steam engine, an auxiliary or valve 


ion 


fe) 


engine driving a shaft which operates the main or dis- 
tribution valve of the main engine, and an indepen- 
dent cut-off valve governing the admission of steam 
to said distribution valve and operated by the shaft 
of the main engine. 
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THE STYRIAN EXCURSION OF THE IRON AND 
STEEL INSTITUTE. 

Tue metallurgical industry of Styria and Carinthia 
being based upon a combination of resources in ore and 
fuel which is so utterly unlike anything that can be seen 
elsewhere, at least on nearly the same scale, it is not sur- 
a that a large proportion of the visitors to the 

ienna meeting availed themselves of the opportunity 
afforded to them of visiting the beautiful valleys of Miirz 
Mur and Vordernberg, under the able guidance of Hofrath 
von Tunner and his colleagues of the Leoben Academy. 
The arrangements for the trip were so carefully planned 
and admirably carried out that it would be difficult to 

raise them too highly. Starting from Vienna about 
7.30 a.m., the peer were taken by a special train on the 
Southern Railway across the Semmering Pass, stopping 
for a few minutes at the summit, to Miirzzuschlag, where 
the train was shunted to the Neuberg branch, and ran 
directly up to the works where the special process of com- 
bined Bessemer and open hearth steel refining was shown 
in operation, together with the rolling of a large sized 
steel plate intended for a locomotive frame, after which 
the company were with some difficulty collected, retrained 
—according to the new War-office phraseology—and 
taken back to the main line at Miirzzuschlag, where break- 
fast was provided by the Styrian Iron Trade, and billets 
for the night’s lodgings at Leoben were distributed to the 
visitors. When these arrangements were completed, the 
train started for Leoben, and after a short stoppage at the 
town to allow the members who were desirous of visiting 
the coal works at Seegraben to alight—which, however, 
was done by few if any—proceeded to the Donawitz forges 
and rolling mills, where the remainder of the afternoon 
was spent, the train returning to Leoben just before dusk 
in a Cnn | rain. Owing to the delay in returning, an 
interesting feature in the programme, the visit to the 
Mining Academy, was necessarily omitted, only a few 
enterprising members having found their way there, when 
they were kindly shown round the collections by candle 
light. It is to be regretted that these collections, or more 
particularly that illustrating the metallurgy of iron, were 
not seen by members representing the great English iron- 
a ag centres, as they might be imitated in Middles- 

rough, Sheffield, and other places with advantage. After 
the dinner given in the evening by the Styrian iron trade, 
which lasted till a late hour, the company separated to re- 
assemble at eight on Saturday morning, and proceeded to 
the head of the railway at Vordernberg, inspecting some 
of the more — blast furnaces on the way, includin 
that at Trofaiach, which represents the most improv: 
practice in charcoal smelting, whence they proceeded by 
carriages along the Eisenerz road to the railway at the 
head of the Prabichl incline, and thence by train along a 
wild mountain side into the open workings about the 
middle level of the Erzberg. Here the nature of the 
workings was explained, and after a short interval the 
blasts prepared | the morning’s work were fired. 
After an inspection of the different points of interest, 
which was necessarily limited owing to the further 
demands made on the remaining time by the hospitality of 
the Alpine Montangesellschaft and the length of the 
return journey, and a glimpse down the lovely valley of 
Eisenerz, which was fortunately clear of cloud and mist, 
the party reluctantly returned by the same route, and 
passing ben and Bruck, turned southward to Gratz, 
where the long day’s work terminated. From the pre- 
ceding itinerary it will be seen that the works were neces- 
sarily examined in ascending order, those dealing with 
finished products, such as Neuberg and Donawitz, comin 
first in order, the blast furnaces of Vordernberg next, and, 
lastly, the mines. It will, however, be more convenient 
here to reverse the order, and consider first the central 
point of interest, the great Erzberg itself. Thisis a conical 
mountain mass on the watershed of the Enns and the Mur, 
the high road from Gratz to Steyer, which passes up the 
Vordernberg valley from Leoben, crossing it on the 
Priibichl pass, and descending the Eisenerz valley, reaches 
the Enns at Hieflau. The highest int above the sea- 
level is about 4800ft., and about 3000ft. above the town of 
Eisenerz, The deposit nearly follows the surface con- 
tour of the ground, so that it was formerly stated 
that the entire mountain was solid ore, but it is now 
known to be really a bedded mass included between 
limestones, which lie upon old_ schists, probably 
Devonian, and covered by the slaty beds of the 
Werfen series, which are of Triassic ages, and are 
enormously developed in the Tyrolese Alps. The ore is a 
finely grained spathic carbonate, which when unweathered 
contains from 40 to 42 per cent. of iron, 1 to 2 per cent. of 
manganese, and 2 to 3 per cent. of magnesia, with only 
very little lime, usually under 1 per cent. When altered 
by exposure to the air or infiltration of water, it changes 
to the so-called brown or blue ore, a rusty red limonite, 
averaging 54°4 per cent. of iron. This was the mineral 
sought by the primitive miners as being alone best suited 
for direct reduction in open fires, and the fissures were 
followed by small and tortuous levels, driven by pick and 
gad ; the unweathered white ore, locally known as Pflinz or 
8 les, from the glittering facets of the spar, was 
pe oned as waste. In places the admixture. of magnesia 
and lime becomes so great as to render the ore worthless, 
producing the triple carbonate known as ankerite, the pro- 
portion of iron being reduced to 25 per cent. and below. 
At the base of the deposit the ore is somewhat siliceous 
from the presence of small strings of quartz; but this 
condition is exceptional, the bulk of the produce being 
See of a basic character, and almost absolutely 
ree from sulphur and phosphorus. The average furnace 
yield is 37 to 38 per cent. on the raw, and 51 to 52 on the 
calcined ore, the charges being usually so combined as to 
yield 48 per cent. on the average. The greatest real thick- 
ness of the deposit is about 500ft.; but from the change in the 
inclination, which is at a low angle at the base and becomes 
very steep at the summit, the apparent thickness is much 
greater, the ore in a more or less pure condition appearing 
under foot for nearly 2000ft. in height on the mountain 


side, From the configuration of the ground, the deposit 
was attacked at different levels by the works on opposite 
sides, and by an arrangement made as far back as 1524 the 
upper part was appropriated to the furnace pg or 
wheel masters—/tadmeister—on the Vordernberg side, and 
the lower to those in the Eisenerz Valley. As far back as 
1625, the rights of the latter proprietors, consisting of 
nineteen furnaces with their associate forges, roads, and 
forests, were consolidated into one adventure known as 
the Inneberger Hauptgewerkschaft, while the furnaces or 
wheel works of Vordernberg remained independent until 
1828, when the mining rights of thirteen proprietors were 
united, but the last one did not come into the combination 
until 1871. Since the commencement of the present year the 
works in both valleys, together with the principal ore 
mines and furnaces of Carinthia,have become the property 
of the Alpine Montangesellschaft which now controls 
thirty-five blast furnaces, 

On the Eisenerz side the workings are entirely carried on 
in the open in regular terraces which cover a surface of 
about seventy-eight acres, Twenty-six terraces, with a 
total height of about 1500ft., are now worked, and there 
is room for five more up to the Vordernberg boundary ; 
from 500 to 600 men are employed in winter and about 
1250 in summer. The transport of the ore is effected by 
a combination of vertical shafts or mills and horizontal 
railways and inclined planes, numerous large reservoirs 
being interposed at intervals for containing the winter 
su ply. Near the bottom of the hill is a series of fifty-eight 

cining kilns heated by wood or small coal. The calcined 
ore is loaded in railway trucks and drawn by horses to the 
Eisenerz railway station, whence it is distributed partly to 
the company’s distant furnaces at Hieflau, Zeltweg, and 
Schwechat, a portion being smelted on the spot, and the 
remainder sold to other works, The annual production of 
the Eisenerz side is from 250,000 to 300,000 tons. 

On the Vordernberg side of the mountain the workings 
lie between 3500ft. above the sea level, and the summit 
nearly 1500ft. higher, so that open working can only be 
carried on during the six summer months. Partly on this 
account and partly because of the thick surface covering, 
the method of underground working has been very largely 
developed. The open workings occupy about forty-five 
acres and the mines about twenty acres more. The system 
of working is by broad pillars or panels, the ore being 
taken away, either paella ae perpendicular to the main 
levels, according to the direction of the jointing of the 
rock. The excavated spaces are packed with waste, 
derived mainly from the surface workin The ore raised 
during the winter is stored till the following summer, 
when it is picked and broken. 

The transport of the ore to Vordernberg is also confined 
to the summer, when about 200,000 tons have to be carried, 
cleaned, and stored for winter use. The arrangements for 
this purpose are in the main the same as those originally 
adopted in 1830, and it speaks well for the skill with which 
they were laid out that they have within the last three 
years been adapted to the immensely increased require- 
ments of the present time with a comparatively small 
additional expenditure. The principal element in this line 
of transportation is a railway about 3} miles long, starting 
from about the middle level of the workings, and passing 
through the Priibichel ridge by a tunnel to the Handlalp, 
in the Vordernberg Valley. The ore from the upper 
workings is own by shafts, while that from habe 
is raised to the loading place by three inclined planes, one 
worked by steam power, and the other two by water 
balances, The railway has a gradient with the load of 1 in 
100, and was originally worked by horses, but in 1878 traction 
by locomotives was adopted. The gauge of the line is 3ft. 
The curves and tangents areintheratio of 30 to70,theaverage 
radius of the former being about 185ft.,and the minimum, 
which, however, occurs only in two places, about 153ft. 
The super elevation of the outer rail varies from lin. to 
2in., according to the radius. The locomotives are tank 
engines, of Haswell’s construction, such as were originally 
used for underground traction in the collieries in the Banat. 
They weigh 11 tons in working order, and take a train of 
thirty-five wagons, with a net load of 98 tons, down hill at 
a speed of nine miles an hour. The return journey 
with the empty train and engine, together about 
46 tons, is run at fifteen miles an hour. The 
fuel consumption on the double journey is about 150 lb. of 
Leoben coal. Usually ten trips are made in twelve hours, 
and between May to August the line is worked day and 
night. At the end of the locomotive line the ores are 
discharged into a covered reservoir, where they are loaded 
into other wagons which perform the remainder of the 
journey to Vordernberg by a combination of inclined 
planes, passes, and railways, on a falling gradient of 1 in 110, 
which are worked partly by men and partly by horses, the 
further difference of level being about 1170ft. from the 
end of the railway to the upper end of the town of 
Vordernberg. The most interesting features in this part 
of the system are the inclined planes, which are about a 

uarter of a mile long, at an inclination of 14 deg. from 
the horizontal, the loaded truck being carried crosswise on 
aplatform wagon. The load, of 9% tons gross, or 54 tons net, 
is lowered at the uniform rate of about 430ft. per minute 
by an iron wire rope winding on a conical drum of 115in. 
maximum, and 10lin. minimum radius, making seven and 
a-half revolutions per minute. The work due to the 
acceleration of the descending load in the lower part of the 
journey, which is equivalent to 60 or 70-horse power, is 
absorbed by a continuous brake, consisting of a four-armed 
paddle, revolving in a cistern under a head of about 5ft. of 
water at about six times the speed of the main drum. 
This arrangement, which is a reproduction on a large scale 
of Joules’ apparatus for determining the mechanical 
equivalent cf heat, was viewed with great interest by most 
of the members present. It has been at work since the 
year 1846, and the motion of the load is so perfectly 
regulated that the iron wire ropes have a working life of 
fifteen years, the average day’s work being 300 wagons of 
54 tons lowered. At various points on the lower railways 
large covered reservoirs are provided for storing the ore, 
the winter being too severe to allow of its being left in the 


open. There are five of these reservoirs, the largest 
resembling barns or granaries, and having a total capacity 
of about 140,000 tons. There are also sixteen calcining 
kilns with a productive power of about 70,000 tons yearly. 
The total number of hands employed in the working and 
conveyance of ore varies from 750 in winter to 1100 in 
summer. The product, which for the present year is 
estimated at 212,000 tons, is entirely consumed in the 
blast furnaces of the Vordernberg Valley, which will be 
subsequently noticed. 


ELECTRICAL ACCUMULATORS OR SECONDARY 
BATTERIES. 
By Proressor Outver Lopes. 
No. VIII. 

Iris now time to consider the action of ordinarily coated 
lead plates. Sulphuric acid acts upon most salts and oxides 
of lead, decomposing them and forming plumbic sulphate. 
The peroxide escapes this action, but both the protoxide and 
minium are rapidly acted on when immersed in dilute 
sulphuric acid, without evolution of gas, but with some 
generation of heat. The action for litharge is simply, 

PbO + H, SO, = PbSO, + H, 0; 
but, as litharge has commonly absorbed some carbonic acid 
from the air, a few bubbles of CO, are commonly evolved 
at the same time; no other action is perceived, and the 
colour of the powder hardly changes, though it does 
become a shade lighter. The reaction for minium is not 
quite so simple—it is this, 

Pb, O, + 2H,SO;=2PbSO, + PhO, + 2H, 0. 
No adulteration of carbonate is commonly met with in 
minium, and accordingly no gas is evolved, but the forma- 
tion of black peroxide makes itself manifest by a rapid 
darkening of the immersed powder. In either case, there- 
fore, the quantity of free sulphuric acid present in the 
liquid is diminished, and if plenty of powder is put into 
the dilute acid, it will in time get reduced to plain water 
with no sour taste. A cell containing an excess of oxide 
of lead, and allowed to stand some time with the acid in 
before charging, cannot therefore be expected to conduct 
the charging current properly. When, however, oxide of 
lead—and especially minium—is packed pretty tightly 
together, it would be a very long time before its interior 

arts get acted upon much ; for though, no doubt, the acid 
does soak all through it, yet as it is a very clogging substance, 
there will be scarcely any circulation or renewal of the 
acid in its interior. The coatings of an ordinary unformed 
Faure cell will, therefore, consist of a large amount of 
unaltered minium, together with a perfectly intimate mix- 
ture of peroxide and sulphate, the latter occurring more 
particularly at the outer face and edges. 

To such a cell let a charging current be applied, and 
consider first what happens at the + plate. If the electro- 
motive force available be not as high as two volts, a 
clogging crust of hydrated niger or of sulphate is formed 
—see Art. VII.; but if the electromotive force applied is 
about three volts, the hydrogen of the hydrate is removed, 
and a brown or puce coloured coat of PbO, is at once 
formed, thus : 

PbH,O, +O= PbO, + H,0, 
while some metallic lead is also acted on and apparently 
peroxidised direct. 

As soon as a complete thin coat of conducting peroxide 
has been formed, the oxygen is liberated at its surface, and 
is no longer able to reach the lead beneath it, except in 
small quantities. It therefore is ready to oxidise anything 
it finds to hand, and a good deal of it in all probability 
oxidises the Pb, O, direct into 3PbO,; some more acts 
upon the sulphate of lead present, with the help of a 
molecule of water, thus: 

PbSO, + H,O+ O=PbO0, + H,S0, 
reproducing the sulphuric acid which was absorbed from 
the solution while the cell was standing idle; while 
another portion is apt to combine simply with itself, and 
to rise as gas. The quantity of oxygen which escapes 
under the last head depends very greatly upon the intensity 
of the current—that is, on the strength of the current 
divided by the area of the plate—and by keeping the 
current weak it may be reduced to a minimum. : At the 
same time a slight escape of gas is not usually of very 
great moment, and it serves a useful purpose in promoting 
circulation in, and therefore uniformity of, the liquid. 

Linclineto think it most probable that the direct oxidation 
of Pb, or PbO, or Pb, O,, into PbO,, is not performed 
until the oxygen has united with itself into ozone; for 
I have always found that a visible layer of oxygen 
bubbles is necessary before any peroxide makes its ap- 
pearance, and that directly any visible gas appears some 
peroxide is instantly formed. 

I have made special experiments to find out whether 
peroxide of lead requires for its formation an intensity 
of current above some particular limit ; but I tind that 
an exceedingly weak current is still able to form per- 
oxide, though, of course, with extreme slowness. But its 
presence is unmistakeable, from the violent energy of 
the return current as long as the peroxide lasts. The 
strength of current used in charging was about a milli- 
ampére; the plates were clean bright lead in dilute 
sulphuric acid, and each plate exposed an area of about 
15 square centimetres. the current was driven by two 
Groves, and its strength was brought down by adding 
resistance, not by diminishing the electromotive force. 
This we know is essential whenever peroxide is to be 
formed. The coat so formed exhibited colour of thin 
plates, and in about twenty minutes its colour was a 
greenish yellow. 

Beginning then at the surface of the + plate, and 
spreading out gradually through the mass of stuff with 
which it is coated, there grows a dense formation of con- 
ducting peroxide of lead. It is mainly at the front and 
advancing surface of this formation that gas is liberated 
and further peroxide formed. But the peroxide, though 
conducting, is slightly porous, and a certain amount of 
oxygen is being liberated pretty well all through it, so ~ 
that, if a cavity of unaltered minium should happen to be 
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left, it is not altogether, though it is very nearly, pro- 
tected from peroxidising action. The minium in such a 
cavity would probably, however, scarcely be touched until 
the outer portions had all been acted on ; but as soon as this 
has occurred, and there is nothing more outside to absorb 
the oxygen, then the opposition electromotive force is so 
much higher there than it is where there is still an absorbent 
left, that a good deal of the current may be diverted to the 
enclosed cavities, in spite of the extra resistance offered by 
the porous substance in which they are buried. 

Now consider what is happening at the — plate. The 
nascent hydrogen liberated a4 the charging current against 
its surface first reduces the slight coat of rust on it, pro- 
ducing a clear metallic surface alloyed more or less with 
hydrogen gas. More hydrogen, being liberated against 
this surface, will either combine with itself and esca 
as gas, or will act on and reduce whatever oxidised sub- 
stances are in intimate contact with the lead plate. If the 
current is too intense, some gas will certainly be evolved, 
but it takes a much stronger current to liberate free 
hydrogen from coated plates than it does to liberate free 
oxygen. There is, in fact, alwaysa slight escape of oxygen, 
whereas it is easy to absorb every trace of hydrogen. The 
Pb, O, thus gets reduced, first, no doubt, to PbO, then 
probably to the sub-oxide Pb, O, and finally to metallic 
lead. A growth of metallic lead, therefore, begins at the 
surface of the — plate, and spreads gradually out through 
the mass of oxide which coats it. 

When lead is deposited in this way from a solution, as, 
for instance, from the acetate, it grows in a fantastic 
crystalline, or “tree,” form, but when it is formed, as 
above, from an insoluble and closely packed powder, it 
forms a dense, coherent, though certainly porous, cake. 

This is not the whole of the matter, however, for the 
coating consisted of some PbO, and Pb SO,, formed 
while standing in the acid, in addition to unaltered 
minium. The growth of metallic lead must sooner or 
later spread into districts occupied almost wholly by 
these substances, and the hydrogen will be liberated in 
contact with them. Now the peroxide offers no difficulty, 
it will naturally be reduced step by step down to metallic 
lead; but there is some uncertainty with regard to the 
sulphate. It is certainly dificult to reduce sulphate of 
lead by the action of nascent hydrogen, and if it exists in 
even small lumps it usually escapes action altogether. 
When, however, as in the present case, it is so intimately 
mixed with other substances which have been already 
reduced, that every atom of it, one may say, is in contact 
with a hydrogen generating surface, it is pretty certain 
that it does become reduced, with the re-formation of the 
free sulphuric acid which had been absorbed. 

We observe, therefore, that during the operation of 
charging the cell, sulphuric acid is being generated at both 
the plates, so that ultimately the full strength of the solu- 
tion is exactly restored ; in fact it isa trifle strong: than 
it was, by reason of the absorption and evolution of the 
elements of water at the two plates. If the plates have 
been originally coated with a mixture of minium and sul- 
phate of lead, mixed together with the intimacy of fire- 
work composition, fresh sulphuric acid is produced inside 
the coatings at the expense of the sulphate, in addition to 
that which had been absorbed on standing; the effect of 
this is usually to whiten, and sometimes to destroy, the 
cloth in which the composition is wrapped. 

The sulphuric acid in any case wi ee or reproduced 
during the process of charging, is apt to sink towards the 
bottom of the cell by reason of its weight ; and, especially 
if there has been no evolution of gas or thermal or other 
convective disturbance, it will be found that the solution 
near the bottom of a nearly c cell is distinctly more 
acid than that rear the top. e lower portion of the 
cell, therefore, conducts the current better than the upper 
portion, and accordingly it is common to find the bottom 
of the plates most acted on, and I have seen the composi- 
tion there fully peroxidised and reduced respectively, 
while that near the top was as yet barely touched. 

In an ideally perfect operation, however, the charging 
should proceed with absolute uniformity, beginning at the 
surface of the lead Be and gradually spreading out- 
wards as a steadily advancing plane layer, until the free 
surface is reached ; for in such a process the maximum of 
gas would. be usefully absorbed, and the opposition electro- 
motive force would be kept down as low as possible all the 
time. But it is next to impossible to secure this steady 
advance by the layer of operation ; for besides the ten- 
dency to concentration of acid at the bottom of the cell, 
which tendency may be counteracted by agitation, the 
layer is very apt to protrude itself capriciously in one or 
more places ; and wherever such a protuberance occurs it 
is sure to increase, because of the diminished distance 
between the conducting surfaces ; so that a local growth of 
metallic lead, or of peroxide, is often found to have pene- 
trated through the composition and to have reached the 
free surface, where it begins to spread out, screening off a 
quantity of unaltered substance behind it. The oxide so 
screened can ultimately be acted upon, because the screen 
is more or less porous, but it is a slow and wasteful pro- 
cess ; it takes a pretty high electromotive force, and a good 
deal of gas is being uselessly evolved from the already 
completed portions while it is going on. 

In order to diminish the chances of this local inequality 
of action, the thickness of the composition, and distance 
between the plates, ought to be very uniform, so that there 
be no thin places to offer less resistance to the current than 
others. Again, the edges of the plates ought in some way 
to be protected ; for it is well known in electrolysis that 
the amount of deposit on the edges of a plate is greater 
than on the flat portions, and for the same reason the 
growth of the peroxide and reduced lead is pretty sure to 
be completed first at the edges and thence to spread over 
the front face, protecting the middle portions. 

Finally, the liquid must not be allowed to become 
stagnant and of different densities. A fairly powerful 
charging current, by the heat it generates and the gas it 
evolves, automatically secures the uniformity of the 
liquid ; though this can hardly be considered ati economical 
mode of stirring. I am by no means sure that the plates 


would not do better if “formed ”-in a large electro-plating 
sort of tank, and afterwards inserted in their separate cel)s 
for use. When cells come to be made on a large, 
statio. , gasometer-like scale, various improvements may 
be introduced in the directions I am indicating, which in 
the small pértable affairs now constructed are scarcely 
practicable. 
Liverpool. J. 


KRUPP’S MEPPEN EXPERIMENTS FOR 1882. 
WE have now received the official report of Krupp’s trials 
at Meppen, of which we have only noticed hitherto the 
case of one experiment connected with plates, of which a 
cut and afew woids were given in connection with the 
exhibition at Fishmongers’ Hall. 

We find from the report that the following pieces 
have been fired this year :—(1) and (2) Guns of 
centimetres (12in.) and 15 centimetres (5‘9in.) each, 
35 calibres long, being examples of Krupp’s new 
system, which is remarkable, Firstly, for the adoption 
of heavy charges, reaching the amount of even one and 
a-half the weight of a round shot of the calibre of the gun; 
Secondly, for the employment of specially heavy and con- 
sequently long projectiles ; and thirdly, for the great length 
of the guns. (3) Mortar of 21 centimetres (8‘3in.), re- 
sembling that fired in 1879. (4) Gun of 15 centimetres 
(59in.), with muzzle fixed by a ball joint in armour, before 
tried in tke years 1877, 1878, and 1879. (5) Gun of 15 
centimetres (5‘9in.), fixed on a pivot—a long gun of 15 
centimetres having replaced the gun of 8°7 centimetres 
(3'4iv.) fired in 1879. (6) Gun of 8 centimetres (3°2in.) 
on spring pivot. This was employed to exhibit the reduc- 
tion of pressure which with pivot guns is produced by even 
a very short recoil. There were present at the experi- 
ments officers representing the following Powers: Germany, 
Austria, Belgium, Brazil, China, Denmark, Spain, Holland, 
Italy, Japan, Norway, Russia, and Sweden. 

The 30cm. (12in.) and 15cm. (5‘9in.) long guns were 
fired for accuracy, velocity, and pressure on the bore. The 
21 c.m. (8°3in.) mortar was fired for accuracy. The 15cm. 
(5°9in.) gun—ball-and-socket pivotting muzzle—was fired 
for accuracy, speed, and trial of system. The 8 cm. (3°15in.) 
gun on spring pivot, and 15cm. (39in.) gun on fixed pivot, 
were fired to show the action of the pivots, and armour- 
plate firing was carried on with the 15cm. gun. These 
must be considered in turn. 

The 30% em. Gun (12in.) of 35 calibres in length.—In 
its construction this gun resembles those of the same 
calibre of 22 and 25 calibres in length, produced by 
Krupp’s factory in previous years. This new gun differs 
from its predecessors materially only in having a bore 
suited to the employment of larger charges and of longer 
projectiles. This great length even does not give the 
same complete utilisation of powder as in the earlier guns. 
In the gun of 30°5 cm. of 22 calibres long, with a charge of 
72 kg. (158°7 lb.), the proportion between the cubic contents 
of the bore and that of the combustion chamber was 6 to 1, 
while in the 35 calibre gun this proportion is normally only 
46 tol. Inthe experimental gun the combustion chamber 
had been prolonged, with the object of trying certain ex- 
periments, which reduced this proportion in the trials of 
last March 29th and 30th to that of 43 to 1. Now the 
utilisation of the powder depends much on this proportion. 
Thus, in earlier guns the gas has an expansion up to six 
times the space occupied before the shot begins to move, 
while the expansion only reaches 46 times in the new 
guns, Whilst in the first case each kilogramme of powder 
impresses on the projectile from 51 to 54 tonnes-metres of 
vis viva, only 44 tonnes-metres is attained in the second. 
To obtain an equal result then, a much greater quantity of 
powder is necessary. This, however, is only a question of 
expense. One very important fact should be recognised, 
namely, that the pressure of the gas at the muzzle is much 

ter when the expansion is less, consequently the gun 
Se of ships are liable to suffer when the turret or other 
guns are brought to fire along them. 

This inconvenience may be partly rectified by reducing 
the combustion chamber, but at all times this expedient has 
the evil of an increase of pressure, and consequently a 
more rapid destructive effect on the gun. There only 
remains then the expedient of increase of length. To 
obtain in the new 30°5 cm. gun a six-fold expansion as in 
the old 30° gun of 22 calibres, it is necessary that the gun 
should be about 45 calibres long. Such a long gun may 
be placed without difficulty in an open battery, but not 
always in a turret or naval battery. These considerations 
caused the limit to be drawn at 35 calibres. The experi- 
mental gun of 30°5 cm. has the usual breech-closing fittings 
of Krupp guns. It is fired by self-closing tubes in an 
axial vent. Its principal dimensions are—calibre, 30°5 cm. 
(12in.) ; total length of gun, 10°7 m. (35ft.), that is 35 cali- 
bres; length of bore, 977m. (32ft.); total weight, 
49,700 kg. (48 tons 18 cwt.); number of grooves, 68 ; 
depth of grooves, 1°75 mm. (0°069in.). All the projectiles 
of the experimental gun of 30cm. weigh 455 kg. 
(1003°1 Ib.), and consequently vary in length. Steel 
armour-piercing* shell, length 34 calibres = 1067 mm. 
(3ft. 6in.), bursting charge weight, 11 kg. (24} lb.); cast 
iron shell, 4 calibres = 1220 mm. (4ft.), bursting charge 
weight, 22 kg. (483 lb.); steel common shell, 43 calibres = 
1372 mm. (4ft. 6in.); bursting charge weight, 49 kg. 
(108 lb.). Centering is effected by the metal of the pro- 
jectile without a copper ring. The copper ring for rifling 
and check of gas is of a special form, with the object of 
making the base of the shell rest in the junction of powder 
chamber and rifled portion of bore, so as to prevent the 
development of scoring by the best possible obturation, 
as it is well known that these scoring injuries are formed 
and increase faster as the charge is larger. The charge is 
of prismatic powder channelled through and of 1°82 density. 
For firing the experimental gun of 30°5 cm. was placed on 
a carriage of 35°5 cm., which had already been used for 
many experiments in 1878 and 1879. 

Results—The 30cm. long gun fired seventy-three 
rounds with varying charges colt kinds of powder. The 


* “ Obus de rupture,” 


bore shows the commencement of scoring, otherwise it is 
almost uninjured, seeing that one can only detect enlarge- 
ments of 0°l mm. (‘004in.). The results as to velocity and 
pressure, as well as those as to accuracy, were good. The 
powder known as H 3.82, made specially for this gun, 
proved to be the best. On March 27th with the projectile 
of the normal weight of 455 kg. (10031 Ib.), with a charge 
of 147 kg. (3241 Ib.), an initial velocity of 526 m. 
(1725°8 ft.) was obtained with a pressure of 2665 atmo- 
spheres (17°5 tons) by Rodman’s gauge, and of 2785 atmo- 
spheres (18°3 tons) by the crusher gauge in the powder 
ane This gives a total vis viva to the projectile of 
6420 metre-tonnes (about 20,715 foot-tons), and vs viva 

r cm. circumference of 67 metre-tonnes (549°4 foot-tous). 
This amounts to 43°7 metre-tonnes per kilogramme of 
charge (20°64 foot-tons per lb.), or 130°5 metre kilogramme 
per kilogramme of weight in gun, or 423°5 foot-tons per ton of 
metal. On this trial a fact often noticed was very marked, 
namely, that the tirst round of each day imparted a higher 
initial velocity to the projectile than subsequent ones, 
This is attributed to the fact of the bore being clean. 
After the second round the velocities are uniform. 

Special attention is called to rounds No. 1 and No, 2 of 
March 15th, which show very low pressures. With an 
initial velocity of 423°5 m. (1389 6ft.), and a projectile of 
455 kg. (1003°1 Ib.), the pressure is 1600 to 1700 atmo- 
spheres (10°5 to tons); and with the initial velocity 
489°3 m. (1605ft.) the pressure is 2325 atmospheres (15°25 
tons). The velocities were measured at 100m. and 1974m. 
(109 and 2159 yards) from the muzzle, and on several days 
at 300 m. (328 yards) also, They accorded well with the 
results of calculation. The fact that on March 23rd the 
steel armour-piercing shell had at 2000 m. a less velocity 
than on March 23rd, in spite of its having a higher velocity 
at 100 m. from the muzzle, is to be attributed to the force 
of wind, which was 5‘8m. in one case, and 1°9 m. in the 
other. Too few rounds were fired to do justice to the 
accuracy of the gun, but enough to show that the projectiles 
of specially increased length carried as truly as the short 
ones. 

On March 23rd and 29th were tired, each day, five 
rounds of armour-piercing shells of 34 calibres length ; and 
on March 27th and 29th five rounds each day, with 
similar projectiles 4 calibres long, against a target at a 
range of 2026 m. (2216 yards) with good results, the same 
range tables serving for the armour-piercing shell and 
common shell. The penetration of the 30°5 cm, gun was 
not tested, but of course the terms given above enable us 
to calculate it. Herr Krupp calculates with an initial 
velocity of 520m. (1706ft.) a total stored-up work of 6276 
metre-tonnes (about 20,230 foot-tons), 65°4 metre-tonnes 
per centimetre circumference (536°7 foot-tons per inch 
circumference), and 8°58 metre-tonnes per centimetre squared 
of cross section. This he compares with the 100-ton gun 
and 80-ton gun, to which he assigns the following data :— 
The 100-ton gun: Weight of shot, 917 kg. (2021°6 Ib.) ; 
velocity, 520 m. (1706ft.) ; giving a total stored-up work 
of 12,638 metre-tonnes (40,780 foot-tons) ; work per centi- 
metre squared of cross section, 7°92 metre-tonnes. The 
80-ton gun: Weight of shot, 771 kg. (1700 lb); velocity, 
489 m. (1604-4ft); giving a total stored-up work of 9397 
metre-tonnes (30,330 foot-tons); work per centimetre 
squared of cross section, 7°26 metre-tonnes. Herr Krupp, 
on this system of calculation, assigns to the 30°5 cm. gun a 
greater penetrative power than either the English 100-ton 
or 80-ton gun, and he observes that the advantage is still 
more on the side of the 305cm. gun as the range in- 
creases. He also gives the actual powers of the gun against 
existing armour as follows :— 


a The armour-piercing shell of the 


30-5cm, gun penetrates the armour 
normally 
Strongest 
N of ship. with a vis viva) 
of tonnes- therefore penetrates 
metres per | up to a range of 
centimetre metres. 
of section. | 
Inflexible (English). { 6s | 2200 (2406 yards) 
Majestic 
‘sin. compound)) 5.5 over 2500(2734 yards) 
jex armour 
Agamemnon 
(English) 
Formida 21-7in. steel ( ) 
‘ormidable ‘Tin. pro- 9 
Admiral Duperré bably) 8°38 200 (219 yards) 
(France) 
17‘7in steel (pro- 
\ ably 64 2300 (2515 yards) 
Neptune (France) J 
Caiman 
—-" \ 19 Tin. steel 73 1250 (1318 yards) 
Terrible (France) 
Duilio (Italy) fi 21‘7in. steel 83 200 (219 yards) 
} | 29°5 10°5 Not penetrated at all 


This table shows the Inflexible, Majestic, Colossus, 
Hoche, Majenta, &c., penetrated normally at all fighting 
ranges ; the Caiman, &c., at short ranges; and the Admiral 
Baudin, Dandolo, and Duilio at the muzzle. 

The 15 cm. gun of 35 calibres in length—vide Fig. 1— 
is constructed on the same principles as the 30°5 cm. gun 
of 35 calibres. The only difference in the construction 
consists in the fact that the 30°5 cm. gun is built up of 
more hoops than the smaller piece. The dimensions of the 
15 cm. gun are as follows :—Calibre, 14°91 cm. (5°87in.) ; 
total ~ = of gun, 5220 m. (17ft. 0°73in.), 35 calibres ; 
length of bore, 4°800 m, (15ft. 8‘98in.), 32 calibres ; weight 
of gun, 4750 kg. (4 tons 134 ewt.); number of yrooves, 36 ; 
depth of grooves, 15 mm. (0°059in.). The projectiles are 
all of the weight of 51 kg. (11244 Ib.), but it is of course 
possible to employ lighter ones if a high velocity and flat 


trajectory at short range is desired. The projectiles are as 
follows :—Armour-piercing steel shell, length 500 mm. 
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(1ft. 7°68in.), or 3°35 calibres ; weight, 51 kg. (112°44 Ib); 
bursting charge, 1°5 kg. (3°5 1b.) Common cast iron shell, 
length 596 mm. (lft. 11°57in.), or 4 calibres ; weight, 51 kg. 
(112°44 Ib.) ; bursting charge, 3°4 kg. (7°5 Ib.). Common 
steel shell, length 670 mm. (2ft. 2°38in.), or 4°5 calibres ; 
weight, 51 kg. (11244 Ib.); bursting charge, 62 kg. 
(13°7 Ib.) The —— resemble those of the 30°5 cm. 
gun inform. The ch are of prismatic — with 
one perforation, and of density 1°75 to 1‘8. The gun was 
mounted on a coast carriage formerly employed with a 
15 cm. gun 30 calibres long. 

The results of firing were as follows: The bore was 
almost without scoring marks after firing :—Highest result, 
charge 18 kg. (39°68 1b.); weight of projectile, 50° kg. 
111°3 lb.) ; initial velocity, 556°7 m. (1826°6ft.); pressure, 

man 2585 atmospheres (16°95 tons); English instru- 
ment, 2695 atmospheres (17°70 tons); stored-up work, 
7979 metre-tonnes (2576 foot-tons) ; work per kilogramme 
of powder, 44°32 metre-tonnes (143 foot-tons). The normal 
charge of the 15 cm. gun is 17 kg. (37°5 lb.), with which 
the steel armour-piercing projectile weighing 51 kg. 
(112°44 Ib.) has an initial velocity of 538 m. (1765"1ft) 
The mean pressure was about 2600 atmospheres (17°1 tons). 
The accuracy of the long projectiles was very,good. This 
gun was fired against two targets of armour at a range of 
150 m (164 yards) from the muzzle. One of these was for 
direct impact. It was made up of two wrought iron 
lates, each 18 cm. thick—apparently more exactly 17°5 cm. 
6'89in.) vide Fig. 2—(7°09in.) with an intermediate 
layer of wood 25 cm. thick (9°84in.). Figs. 2, 3, and 4 
show the construction of this target.* pp calculates 
that the 15 cm. gun requires 3°9 tonnes-metres vis viva 
per cm.? of cross section. Hence he would expect the 
15 cm. shot to penetrate with work to spare. he trial 
showed this to be the case. On March 28th a projectile was 
fired with 18 kg. of powder, which passed through and 
struck ground m. (1213'9 ore up 
ran, e point was slightly set up—vide 5, on top o 
On 30th an shot with a 
charge of 17 kg. also passed through the plate. The pro- 
* In Tue Enoineer of May 5th, 1882, a cut will be found showing a 


section at the place perforated, but it is given here more completely 
because questions may be raised as to the bolting together of the plates, &c. 
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jectile was recovered uninjured at 300 m. (328 yards) 
up the range. These two projectiles are depicted in Fig. 5 
taken from a photograph, standing on their bases above 
the holes made in the plate. The second target was for 
impact on an angle of 55 deg. (35 deg. to the normal). It 
consisted of a wrought iron plate of 20cm. (7‘9in.) in 
thickness, a layer of wood of 25 cm. (9°8in.), and a skin of 
2°5 cm. (0'98in.)—vide Figs 6 and 7. Onstriking direct the 
15 cm. steel armour-piercing shot penetrated this with a 
vis viva of 2°5 tonnes per cm.* of cross section. 

In oblique fire the formule requires a correction of 
5 angle of incidence. An angle of 55 deg,, a vis viva of 
25 
sin.* 55 
cross section. This, then, is necessary for perforation. 
Hence one can reckon on perforation with the service 
charge giving 3°9 tonnes-metres per cm.*. The target was 
completely penetrated, both with 18 and 17 kg. (39°7 and 
37°5 lb.) charges of powder—vide Fig. 6; also Fig. 7, front 
view, the projectiles being broken up by the oblique blow. 
jo three plates employed appeared to be of excellent 

quality.* 

Herr Krupp observes that the great progress which 
brings this result before us is apparent, if one traces 
the development of guns of l5cm. since the intro- 
duction of breech-loadin s. In 1864 it was impos- 
sible with a 15cm. (5°9in. n to perforate a plate 
of 10cm, (3°9in). ever. The gun was not strong 
enough, the shot not sufficiently rigid. In 1868, near 
Berlin, the 15cm. gun just penetrated a 15cm. (5'9in.) 
plate. At that time it was thought that at short ranges 

ns might perforate plates their own calibre in thickness. 

ow, in 1882, at Meppen, the 15cm, gun fired directly 
perforated two plates, each of which is considerably more 
than its calibre in thickness, and, at an angle of 55 deg., a 
plate of the thickness of 1} its calibre (7‘9in.). In 1868, at 
a short range and by direct fire, this last target was just 
penetrated by a 24cm. (9°45in.) gun. Hence the 15cm. 

* We understand that these plates were obtained from the German 


naval authorities, who had obtained them from England, either from 
Messrs, Cammell or Brown, 


= 25 x 15 = 3°75 tonnes-metres per cm.* of 


| gun possesses now 1} times the power of penetration of 
| the 24cm. gun of 1868. The ironclad 7 considered 


impregnable at that time cpuld not now resist the small 
15 cm. calibre sun. 

With 20 deg. elevation a range of 8900 m. (9624 yards) 
was obtained. The coast gun carriage allows of an eleva- 
tion of from 27 to 28 deg., at which a range of 11,000 m. 
(12,030 yards) is obtained. The 15 cm. gun, then, is not 
only a good coast and naval gun, but a useful siege piece or 
gun for the defence of forts, to oblige the besieger to 
establish his parks at a great distance. 


LOCOMOTIVE COUPLING RODS. 


WE give the following report of the Committee on Coupling Rods, 
submitted to the recent convention of Master Mechanics at Niagara 
Falls :—Side rods have very commonly been considered one of the 
necessary evils in locomotive construction since the time when the 
earliest engineers discovered that the tractive force of one pair of 
wheels was not sufficient to haul heavy trains. Efforts have been 
made to abolish them altogether, notably in Mr. Webb’s compound 
locomotive, where the cylinders are arranged to work on two 
different axles. Also in Mr. Strong’s driver coupling, which by 
lengthening piston rod and guide bars some 8ft. enables him to 
place two connecting rods toeach cylinder. And the new Fontaine 
engine, in which the upper wheel drives two lower ones by friction ; 
but as it is not certain that these efforts will revolutionise ordinary 
practice, it is important to ascertain what is the best form of side 
rod to adopt. 

The duty of a side rod is to transmit a ro motion from the 
main driving axle to other parallel axles; to do this it must be 
stiff enough to transmit a thrust along its length without buckling. 
At high speeds it must be sufficiently strong to resist its own 
momentum ; it must also have ends forming good bearing surfaces. 
The first of these is amply satisfied by every section in use, as rods 
have to resist greater strains than this. As to the second, how- 
ever, it is curious to notice in the pe of coupling rods, the 
gropings of engineers after a section of which is at the same 
time light, cheap, and rigid, especially in a vertical direction. 
There are many rods still running of a circular section throughout ; 
these are cheap of manufacture, but being of the same rigidity, 
both vertically and horizontally, they are disproportioned. This 
was somewhat improved upon by making rods of elliptical section, 
but this was too expensive fora finished rod. Again a favourite ‘as J 
with some builders of heavy freight engines is to make their 
thick as well as deep rectangular bars, This is when the engine 
is not expected to run fast, 

Passing from this we find the ordinary proportion of rod to be 
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about 1}in. multiplied by 4in. And at the opposite extreme we 
have on a great many railroads a rod with the middle section of 
about ljin. multiplied by 5in., that is, four times as deep as broad. 
Several attempts have been made of late years to find a lighter 
section of rod which will at the same time be stiff and cheap. In 
Germany and also in this country an I-beam section of rod has 
been used. The finished section of this rod will be found to be 
lighter than the ordinary rectangular section, the strength being 
mainly in the top and bottom flanges. And this section leads to a 
rod which is worthy of more consideration than it has hitherto 
received, simply two round bars of iron connected at the ends by 
brass castings. These rods have been used on switch engines and 
have given satisfaction. There isa curious divergence of practice 
with regard to the section of rod throughout its length. Uniformity 
is the usual rule, but a large number of rods increase in depth 
towards the centre, in some cases as much as lin. One r 

thickens in breadth towards the centre }in., this being done by 
planing the rod while in a bent condition ; while another excellent 
rod is thinned out in the middle from 1jin. at the ends to ljin., 
while at the same time its depth is increased from 4in. to din., 
thus lessening the section from 8 square inches in the ends to 6} 
square inches in the middle, and at the same time keeping the 
vertical strength the same throughout. This rod is made of steel. 

A heavy side rod is such an impediment to an engine’s rapid 
progress that the lighter it can be made the better. A very heavy 
rod brought to our notice weighed 314 lb. Other weights of manu- 
facturers’ standard rods are 3021b. and 320 lb. On the other hand 
another rod, though but 9in. shorter, weighs only 170 lb., and is 
used for very fast traffic. Between these we have a great variety 
of weights. The rods of I-beam section are lighter than those of 
rectangular for equal strength ; but a proper proportion of web to 
- has not yet been reached in practice. 

With regard to rod ends there are three different systems. One 
type is that of a strap holding the brasses, and secured to the rod 
by two or three bolts, and pierced by a cotter to take up wear. 
Another method is to forge the rod ends solid, and to form a wear- 
ing surface by inserting either comeniy brasses and cotter, or a 
solid bush made of brass or white metal. The objections to the 
former are the great mass of metal required to firmly bolt the strap 
to the rod; and, secondly, the weakening of the strap by piercing 
it with bolts and square cotter holes; and, thirdly, the hability of 
cotters to come loose. The disadvantages, on the other hand, put 
forward against solid ends are that the wearing surfaces are not 
adjustable. As there is much to say on each of these methods, we 
will first consider the strap end. 

All rods with a strap require a large mass of metal for the strap 
bolts to pass through, as well as room for a cotter. This has been 
ingeniously modified in one instance by placing the cotter between 
the two bolts, which necessitates, however, slotted bolt holes in 
the rod end. A more direct way of lightening the end is to cut a 
large hole in the useless mass of metal. The weakening of straps 
by cotter and bolt holes has been so often the cause of the failure 
of rods, that a comparison of some rods now in use may be interest- 
ing :—In a common rod, a strap 2hin. wide is weakened by a jin. 
cotter and 9Zin. bolt. In another rod, a strap 2kin. wide is weak- 
ened by a jin. cotter and jin. bolt. In pa rod, a strap 2hin. 
wide is weakened by a jin. cotter and jin. bolt. In another rod, a 
strap 2}in. wide is weakened by a jin. cotter and lin. bolt. In 
another rod, a eer 2hin. wide is weakened by a jin. cotter and 
}Zin. bolt. In another rod, a strap 2}in. wide is weakened by a 
?%in. bolt. Several railroads have lately found— probably by 
experience—the folly of thus putting a weak link in the chain of 
strains, and have, by thickening up the strap with bosses where it 
is pierced, partially done away with these weak points. A jin. 
cotter hole in a strap 24in. wide is strengthened by adding in bosses 
a little more than half the stolen area; and in another case by 
adding only one-fifth of the required additional strength in bosses. 
The same objection holds against solid end rods which are pierced 
by cotter holes to adjust brasses. In one case the weakening of 
the jin. cotter in a rod 2}in. wide is exactly compensated by 
strengthening bosses on top and bottom ; but in another case only 
half the area of the cotter hole has been added. These solid-ended 
rods, with bosses and a cotter, are more secure and lighter than 
the strap rods, but, on the other hand, builders assert that it costs 
more to fit these rods up than strap rods. 

A still further step in the lightening of rod ends was taken by 
substituting solid bushes for adjustable brasses, and this method, so 
light, so secure, and so exact in its centres, is coming into general 
use. The rod end, which is generally in one piece with the rodand 
of steel, is bored out in a boring mill, the last tool used being a 
reamer of standard size, and a bush is pressed into this hole by 
hydraulic or other means, the pressure used being about 35 tons, and 
is then secured either by a taper pin passing through the joint, or by a 
key cast on the bush, the latter being rivetted over when in its 
place. These bushes, when made of white metal, are cast in iron 
chills, and need no machine work until after they are pressed into 
the rod, when they are bored out under a mill with tools astandard 
distance apart. With rods of this description it is easy to avoid 
getting brasses too tight or out of centre, and if one rod fails, the 
rod on any other engine can be substituted for it. It is most 
interesting to note what Mr. Stroudley, of the London, Brighton, 
and South Coast Railway, England, has to say of his ten years’ 
experience with this class of rods. A letter from Mr. Stroudley on 
the subject to your committee will be found attached to this 
report. 

The strength of cotters requires consideration, as they are a 
frequent source of failure; the main point is to make the cotter 
not only able to stand its strain without breaking, but to make 
it so strong that under its working strain it shall never be even 
deflected, as such a deflection causes a pinching and loosening of 
brasses. The usual breadth of cotters seems to be }in., though we 
find a 3in. cotter in a very neat, strong rod, and a jin. cotter in 
another much-used rod, but it is unadvisable to increase this on 
account of weakening the strap; but its depth might in many 
cases be increased with advantage, ¢.g., a light but very common 
section of cotter is fin. by 1Zin. in the middle, while Mr. Stroudley’s 
cotter for a connecting rod small end measures lin. by 3}in. in the 
middle. In comparing these, though the ordinary working strain 
on a side rod is only half that on the main rod, the former ought 
to be as strong, if not stronger, on account of the sudden shocks to 
which the main rod is not subjected. Another minor question on 
this subject of cotters is, whether it is a real disadvantage to 
place the cotters at both ends of a rod on the inside. The objec- 
tion to the above-mentioned arrangement is, of course, that any 
closing of brasses leads to a corresponding lengthening of the 
centres of the brasses, unless the back of the outside brass be care- 
fully lined up, The disadvantage, on the other hand, of placing 
the cotter on the outside of one end, is a heavier end and less 
uniformity. 

A modification of the strap and cotter, that of a screw adjust- 
able wedge, has been neatly applied to side rods in one instance. 
In the place of the ordinary cotter hole, only the top half of the 
strap is pierced by a lin. set screw with lock nut, which raises or 
lowers the wedge, the latter having a taper of 1 in 4 at the back 
of the brass. It would be interesting to know if these wedges, 
with so steep a taper, have lasted well or not. And this brings us 
to the subject of the right taper for cotters. The variety in use 
may be gathered from a dozen examples—of cotters secured by a 
set screw, three have a taper of about Zin. to 1ft., four have a taper 
of about jfin., and two have a taper of about lin. We find cotters 
secured by a screwed end with tapers of Zin. and #in. to 1ft. Mr. 
Stroudley’s cotter has only jin. taper to 1ft. The most recent 
heavy freight engine on the London and North-Western Railway 
has only two cotters in its whole structure, these being where the 
—— rods are connected to the crossheads, which shows the strong 

eeling against the use of cotters on this railway. 

A very neat cotter is a German idea, where the cotter is in two 
pieces placed one on each side of the road, and pressing against the 


stead of piercing the rod with a slotted hole, the cotter bearings are 
made by simply planing a step on each side of rod. Another 
variety of a style very common in German designs is that of dove- 
tailing the block into a forked end and securing it there by a light 
bolt through fork and block, a cotter being used as usual to close 
the brasses. With good workmanship this must form a very fair 
end, and we are sorry that we lack information as to the worki 
of these ingenious devices. Some engineers in Europe have fitte: 
their brasses into ball joints, in order to give the wheels more 
lateral freedom, but the extra expense and double wearing surface 
can scarcely compensate for the very small advantage claimed. 
The rods of a very heavy eight-wheeled coupled engine on the 
Paris, Lyons, and Mediterranean Railway are equipped with these 
ball joints. All the wheels are flanged, and in order to get the 
engine to traverse curves of 580ft. radius, lin. side play in each 
direction is allowed in the leading and trailing axle boxes, and 
spherical or ball bearings in the side rods were necessary to allow 
this. There were ninety of these engines in successful use in 1880 
with cylinders 21}in. in diameter, 20in. stroke, climbing grades of 
1 in 33, and were first adopted in 1869. 

It may be mentioned here that there is a tendency among some 
engineers to lessen the strokes of the side rod, which, however, 
can of course only be done on inside cylinder engines; as one 
instance of this a 7ft. diameter four-wheel coupled passenger 
engine recently designed with 19in. by 26in. cylinders has a 
coupling rod throw of only 18in. The breadth of Contes for side 
rods is an important item in their length of service, and it is 
unfortunate that about 34in. seems the greatest breadth obtainable 
for outside cylinder engines. Mr. Stroudley’s engines have both 
inside cylinders and very broad bearings, 4}in. and 6in. respec- 
—— Tron is still generally used for side rods, although steel is 
rapidly coming into favour, but we have no data to show that the 
weight of rod has been correspondingly reduced. Where steel has 
been adopted a better section has generally also been used, which 
enables the rod to be lightened. Of the various mixtures of bear- 
ing metal, each have their advocates, but phosphor bronze has 
been so successful that most bushes for solid end rods and many 
sectional brasses are now made of it. White metal bushes are 
very cheap, owing to the small amount of machine work on them, 
but they sometimes work loose, which is probably due to the con- 
tinued knocking which must more or less alter their shape. A 
good mixture for such bushes is—tin 16, antimony 2, copper 1. 
The Southern Railway of Austria make their bearings of wrought 
iron lined with white metal, but this seems one of those details 
of continental work where expense is not an item of consideration. 
Steel bushes have been successfully used for wrist pin joints where 
there is not much motion. It is difficult to make a fair com n 
between the cost of different styles of rods, but the following 
figures will help in forming an opinion :— 

Materialand Machine 


smith work. labour. Total. 
dols. dols, dols. 
of making one se’ p 
72°00 50°00 122°00 
Cost of making one set strap rods 
(another style) .. .. .. .. 48°00 33°00 81°00 
Average straprods .. .. .. .. 60°00 41°50 101°50 
Cost of making one set solid 
81°50 63°50 145°00 
Cost of making, bushed and 


From these figures, which have been accurately calculated from 
different sources, we may infer that the cheapest rod is still the old 
strap rod, partly owing, no doubt, to the fact, that what has always 
been made is easiest made. That the next cheapest is the solid 
bushed end, although with fluted sides, which is, as we have seen, 
the best rod where standard lengths can be maintained, and which 
bids fair, with a little practice, to be as cheap a rod to manufacture 
as the common strap ended one; and, lastly, that the solid end 
with brasses and cotter is the most expensive. A great deal might 
be said on the time spent on finishing off rods. An engine is sup- 
posed by many people to be handsome when its parts are polished 
and its colours frilfiant, and to accomplish this much valuable time 
has been spent and acres of emery cloth used; it is now more 
easily done by means of emery wheels, and some rods are allowed 
to go out straight from the grindstone and be painted. One of the 
largest railroads in England does not permit the rods to be touched 
after they come from the planer, but consider that a rod looks best 
when it shows least sign of laborious work. Fora similar reason 
much of the bevelling of edges has been discontinued, especially in 
busy times when it is necessary to get out work quickly. 

In conclusion we may ask, are alterations and improvements to 
be made by the suggestion of reason, or are we to go on in the old 
way of keeping to old methods, and only modifying a piece when 
numerous failures have proved the necessity? ‘The latter method 
will, no doubt, in time eliminate the evils of weakness, but it 
would never show up the superfluously strong places which make 
an engine clumsy. On the other hand there are strains on a side 
rod which it is almost impossible to calculate, and which conditions 
of weather control. Thus there are many points in locomotive 
engines, even in the small subject of side rods, which will have to 
be modified, until some day we may have a locomotive whose parts 
are so admirably proportioned that no one shall be stronger or 
weaker than another; when every part will be able, like every 
perfect organism, to perform its own duty with perfect ease and 
safety. 

The extract from Mr. Stroudley’s letter is as follows :—‘‘I 
enclose you tracings of my standard ting and ling rods. 
Each rod is forged out of a solid piece. We have 238 engines 
fitted with them, fifty are of the small size, the remainder being 
uniform with the drawings, but all alike in design. All of the 
connecting rods have been fitted up by one man, who receives them 
from the machines and puts in the brasses, cotters, bolts, &c., and 
finishes the rod entirely. The same fitter also puts up the rods 
under the engine and keeps the whole of them in order, no other 
man being employed for rod repairs. The bolt which holds the 
small end strap together prevents the wear by making the strap 
and rod quite solid, and the cotter has sufficient strength to prevent 
its deflecting ; there is, therefore, no wear on these parts, which 
usually go to pieces quickly when fastened with the old-fashioned 
gibs. The large end is bored out and the brasses are all turned to 
gauge, so that at out stations the driver can remove a set 
of brasses and put in spare ones without the use of a file; 
the worn brasses are sent to head-quarters and are filled up 
with white metal and re-bored to be used for any other engine, 
In the case of side rods I have a great number that have been 
running since 1871-2-3 to the present time without renewal to the 
bushes or pins. In no case has such removal been required, 
except where the driver has neglected the oiling. One of the large 
goods engines built in these works in 1871 was in the shops when 
the Iron and Steel Institute visited Brighton in 1881; the side rods 
were as close a fit after running ten years as when new, less than 
yin. play on the pins, and they were of course sent out without 
any further work on them. Many of the engineers visiting the 
works were much struck with this durability, which is no doubt 
largely due to the use of case-hardened pins. We have these rods on 
express, tank, and goods engines, the lengths being the same in 
each case. The side rods are thicker in the centre than at the 
ends. We plane them in an ordinary planing machine, bendin 
down the rod at one-half the required increase of thickness, an 
after one side is planed the iron is turned over, bent down the 
reverse way, and when it is finished it is symmetrical and properly 
curved. I may here mention that not one of these rods has broken. 
I place the outside crank on the same side of the axle as the inside 
crank. The outside throw is 10in. and the inside 12in. and 13in., 
according to the size of the engine. The rod ends are case-hardened 
and the bushes forced in and held by a pin as shown in drawing ; 
these bushes do not get loose. In designing locomotive details I 


flanges of the brasses ; a bolt through cotters and rod holds them 
tight. The greatest advantage for this end seems to be that in- 


Jer what is required to be done, and our present means of 
facture, instead of following old-fashioned designs which 
were good enough in their day, when tools and materials were very 


different from what they are at present, I shall feel extremely 
obliged if you will give me a copy of your report and some similar 
details of the cost of manufacture and durability of American 
designs, 
LONDON, BRIGHTON, AND SOUTH COAST RAILWAY, 
Details of construction of a connecting rod. 


In the rough, Finished, 

pounds, pounds, 
Total weight of wroughtiron .. .. .. .. 627 . 2 
Total weight of brass work.. .. .. ™ os 53: 

Total weight of steel .. .. a4 
Total weight of rod, pounds .. 707} 402 
TIME, 

Smith's time forging 
Drilling 
Slotting .. - 
Planing 
Fitti es 70 
Moul — 1 

Summary of cost of one connecting rod (including material and 
labour.) 

£8. dols. 
Smith's . - 318 6 .. 17°64 
Machines . & .. 25°90 
Moulders . ee 112 
Fitters. 30H 60. WO 
Marking off “78 
12 16 10 61°64 


ON SOME CURRENT-METER OBSERVATIONS IN 
THE THAMES.* 


By Professor W. C. Unwin, M.LC.E. 


THE paper contains an account of a series of observations with a 
screw current meter, undertaken for the double purpose of testing 
the action of a new form of current meter and of determining 
how far it was possible to obtain velocities in a tidal portion of a 
river. 

The current meter is one made by Messrs. Amsler Laffon, of 
Schaffhausen, and it differs from ordinary meters in the mode of 
support and in the use of electrical signals. The meter is 
suspended by a wire, which also carries below the meter a weight 
of 40 kilogrammes. The meter is suspended in gimbals, and is 
kept directed up-stream by a conical rudder which governs both its 
vertical and horizontal movement. The wire can be wound up or 
let out by a small crab, which has a graduation showing exactly 
the position of the meter. The first point of interest in using the 
meter was the directive power of the rudder. So far as the author 
could observe, the suspended meter held its position in the water 
with very satisfact teadi Near the surface, where its 
position could be observed and where certainly the eddying 
motion of the water is not smallest, the meter appeared almost as 
steady as if fixed onarod. The screw of the meter in revolving 
makes an electrical contact at every 100 rotations, and this rings a 
bell above water. The time of 100, 200, or 300 rotations was 
taken with a chronograph watch. ‘The action of the electrical 
arrangements was very satisfactory. 

A large number of current meter observations have been made 
in ordinary rivers, but few have been made in tidal portions of a 
river. In the tidal portion of a river, in addition to the variations 
of velocity at different parts of the cross section and to the eddy- 
ing motion of the water, there is the variation from moment to 
moment, due to the variation of the surface slope of the river, It 
is obvious, therefore, that to make observations at all in a tidal 
river, numerous enough to furnish data for determining the law of 
variation of the velocity, they must be made with the greatest 
practicable rapidity. The author in this preliminary investigation 
thought it best to take the entire charge of the current meter 
himself. He shifted the position of the meter, observed the time, 
and entered the records of the observations. Nevertheless, on the 
average of six days’ Work, it was found that, including all inter- 
ruptions, one hig was obtained and r led in less than three 
minutes. This rapidity of observation was not at the expense of 
reliable observation. Curves were exhibited showing observations 
during three tides. Usually the velocities were observed in suc- 
cession at 0°5 metre from the surface, at mid depth, and at 0°2 
metre above the bottom, the meter being shifted between each - 
reading. Curves plotted from these observations, with the 
tidal time as abscisse and the velocity as ordinates, do not, the 
author thinks, show greater variation than curves taken in ordinary 
rivers. 

The observations were taken opposite Craven onan Putney 
—about ten miles below the weir at Teddington—and at West- 
minster. They were in depths of water reaching nearly 30ft. 
They were intended to throw light on the velocity and volume of 
flow during flow and ebb, and on the relation of the flow to the 
amount of upland water. The author does not propose to give the 
calculations at present of these quantities, but it may be observed 
generally that the vertical velocity curve is similar to that of an 
ordinary river during all periods of the tide. Contrary to some 
other observations, within a very short period of the commence- 
ment of flow or ebb, the sub-surface velocities bear the same 
oe to the surface velocity as at other and later periods of the 
tide. 


Tue Exectric Light at Hutt.—On Thursday, the 28ta 
September, the electric lighting of some of the streets of the old 
town of Hull was officially inspected by the Mayor of Hull and the 
Lighting Committee. The party assembled in the town hall at 
7 p.m. and witnessed the starting of the lights in the various rooms 
and passages. Six arc lights of about 1000-candle power each 
supplied from an SD, machine, and about a hundred Swan 
incandescent lights of 16-candle power each, worked by two 
SD, machines, are employed for lighting up the building. Later 
on the lights in the streets were s . comprising four ndle 
power lights each worked by a D, ine, and twenty-two 
300-candle power lights worked by a W,D, machine in two 
circuits. The four strong lights are suspended from William’s 
tubular poles about 50ft. above the roadway, and are enclosed in 
lanterns similar to those in use at the Royal Albert Dock. They 
are placed, one on the pier, the second on the Market Place, the 
third behind Trinity Church, and the fourth in Whitefriars Gate 
near the bridge over the docks. The smaller lights are on lamp- 
posts exactly similar to those used last year in thy city of London, 
and are distributed over the —- thoroughfares at about 
100 yards distance from each other. e station is situated in the 
yard of Messrs. King and Co., South Church Side, and contains 
two 12-horse power compound semi-portable engines supplied by 
Messrs. Wallis and Steevens, of Basingstoke, each of which is 
capable of working the street lights alone. Suitable arrangements 
are also provided for measuring the currents and for interchanging 
the machines. The town hall is about 1000 yards distant from the 
station, and the two circuits of the smaller lights measure 1930 and 
1700 yards respectively. The lighting was witnessed by a large 
pad of people, who expressed themselves as very well satisfied 
with the result, and it will be continued for the next twelve months. 
The contract has been carried out by Messrs. Siemens, Bros., 
and Co., the work being done under the superintendence of Mr. F, 
W. W. Melhuish 
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RAILWAY MATTERS, 


Iv is stated that the Eastern Railway Company of France has 
entered into a contract with the Tommassi Company for the electric 
lighting of several of their trains, 


Ir is believed that Austria, being discontented with the result of 
the Conference of the four Danubian States, will at once commence 
the construction of the Austria and the Danubian Railway, that 
Power claiming that she has already obtained consent of the signa- 
tory Powers to the Berlin Treaty. 

Two passenger trains met at Hutchinson, Kansas, a few days 
ago, through a misplaced switch. The engines crashed together, 
wrecking the forward cars of both trains. ‘The wreck caught fire, 
and both drivers and both stokers were killed and their corpses 
burnt, Six passengers were killed and several wounded. 

A PLAN of the proposed underground railway from King’s-cross 
to Charing-cross, and the Victoria Railway Station, Pimlico, 
been lodged with the Metropolitan Board of Works, and the Board 
reques to express its views as to the carrying of the railway 
beneath the surface of the new street about to be made by the 
Board between Tottenham Court-road and Trafalgar-square. 
The request was referred to the committee for consideration and 
report. 

On Saturday evening last a serious collision of an alarming cha- 
racter occurred on the London and North-Western Railway at Crewe, 
fourteen passengers being injured, some very seriously. It appears 
that an excursion train from London to various seaside resorts in 
the North arrived at Crewe Station, and drew up in the west bay 
for the purpose of allowing passengers to change. As some of them 
were getting out a train from Nantwich, due at the same time, ran 
rapidly into the bay occupied by the excursion carriages, the force 
of the collision being very severe. 

SHORTLY before four o’clock on the afternoon of the 22nd ult., 
as the Midland train from London was entering the Central 
Station, the Liverpool Weekly Post says, the vacuum brake by 
some means failed to act, and the train ran at a high rate of speed 
to the end of the arrival platform, coming into violent collision 
with an empty van which was standing against the buffers attached 
to the platform. The van was completely wrecked, and the two 
buffers and their supports were forced out of —_—- carrying 
with them several flags and a portion of the foundation of the 
main platform. The ornamental ironwork dividing this platform 
from the “‘ dock” was also broken. 


A NEw railway, extending the Great Northern system to 
Leicester, has been opened for traffic just forty years after the 
opening of the first rz of railway work from Leicester to Swann- 
ington, which proved the beginning of the Midland system. On 
that occasion George Stephenson was present with his engine, the 
Comet, and the passengers were carried in open trucks, with seats 
across. While going through the tunnel the chimney of the Comet 
was knocked down, having come into contact with the roof. On 
es it was necessary to stop to enable the passengers to alight 
and wash their faces in a brook. The opening ceremony the other 
day was not similarly atténded. The station buildings at Leicester 
are of a most substantial character, the cost being over £80,000. 

Tue Kinzua Viaduct, on the extension of the Bradford branch 
of the New York, Lake Erie, and Western Raiiway, is said to 
be the highest in the world. It spans a deep ravine, at the bottom 
of which flows the Kinzua creek, in McKean county, Pennsylvania, 
three miles from Alton, the present terminus of the Bradford 
branch. The structure is 2052ft. long between abutments, and 
302ft. high from the surface of the ground to the base of the rail, 
and ts of conti lattice girders supported on twenty iron 
towers, formed by columns strong y connected together by bracing. 
These towers have a uniform length at top and bottom of 38ft. 6in., 
a width at top of 10ft., and at the bottom the width varies with 
the height, the two highest towers having a width at their bases of 
102ft. 9in., the width of the towers at their bases being uniform] 
one-third of their height from the top of the masonry on whic’ 
they rest to the underside of the girders. There are twenty clear 
spans of 61ft. and one of 62ft. in length. 


FRENCH official statistics give the total length of working rail- 
ways in Europe on December 31st, 1880, as 168,419 kilos., and on 
December 31st, 1881, as 172,372 kilos., the total increase in 1881 
being thus 3953 kilos., or 2°35 per cent. of the extent worked in the 
end of 1880. France shows the greatest increase, viz., 1411 kilos., 
or 38°45 per cent. in the total increase. Looking at the absolute 
development of the system of each country, without taking into 
account the proportion relatively to the surface, it appears that the 
European States rank as follows, with regard to importance of 
railway systems :—Germany, 34,314 kilos.; Great Britain and Ire- 
land, 29,232 kilos.; France, 27,585 kilos.; Russia and Finland, 
23,529 kilos.; Austria-Hungary, 19,126 kilos. Then follow in 
order, but with railway systems the most important of which is 
under 10,000 kilos.:—Italy, Spain, Sweden and Norway, Belgium, 
Holland and Luxembourg, Switzerland, Denmark, Roumania, 
Turkey, Bulgaria, and Roumelia, Portugal, and lastly Greece, 
which has only 10 kilos. of railway. 

Decisive action is being taken in Holland so as to prevent the 
recurrence of accidents, such as we often chronicle in this country, 
as due in their effects to the want of a good automatic brake. A 
Royal decree has been issued which will come into force in May, 
1883, with the commencement of the summer service of trains on 
the railways. Article No. 84 of the General Regulations is thereby 
superseded by the following order, viz.:—‘‘For express trains 
running at agreater speed than 60 kilometres—374 miles—per hour 
the engines, tenders, carriages, and vans must be provided with 
automatic continuous brakes of a system prescribed or approved of 
by the Minister of Public Works.” Similarly ‘automatic brakes of 
such prescribed or approved system will have to be fitted to the 
engines, tenders, carriages and vans of those passenger trains which 
do not run at a greater speed than 60 kilometres—374 miles—per 
hour, as the Minister of Public Works may order.” This is no 
permissive decree, but makes it absolutely necessary to provide all 
trains with a good brake, as should be done in this country. 


A prec of railway was opened on the island of Reunion, in the 
Indian Ocean, in February, between St. Louis, St. Denis, and St. 
Benoit, along the coast. ‘The construction of the line has presented 
great difficulties, owing to the steep and rugged nature of the 
ground, formed by the accumulated lava, and to the violence of the 
torrents crossed. The beds of these torrents are dry during the 
greater part of the sor but when a cyclone passes over the island 
enormous masses of water rush down, and the slope is such, a corre- 
spondent of the Times says, that the velocity of the stream is often 
more than 100ft. per second. Huge blocks of rock are carried 
down with tremendous force, and the streams accumulate at their 
mouths in a single freshet thousands of tons of sand and gravel. 
On the 21st of January, 1881, one of these floods in the River des 
Galets carried away the scaffolding of a metallic bridge that 
was being erected. The railway is nearly 80 miles long, and it 
traverses three large rivers—those named du Mat, des Galets, and 
de St. Etienne ; three secondary rivers, des Roches, des Pluies, and 
de St. Denis; and a number of torrents, over which viaducts of 
metal and masonry, of a bold type, have been thrown, The 
greatest difficulty consisted in traversing what is known in Reunion 
as la Montagne or la Falaise, which is a series of enormous masses 
of lava occupying the seven miles between St. Denis and Possession, 
and having an abrupt descent of 200 to 300 metres to the sea. 
This long wall is incessantly broken by the waves. There has 
hitherto been merely a footpath along its base, often made 
impassable by the sea and torrents, but for the railway a tunnel 
has been bored in the basalt, about 10,281 metres in length, or 
nearly as long as those of the St. Gothard and Mont Cenis. This 
has been accomplished in thirty months by the skill of MM. 
Lavallez and Molinos. The opening of the railway, and also 
shortly of a harbour, is e to cause a large accession of pros- 
perity to the colony. 


NOTES AND MEMORANDA. 


THE quantity of gas used in London last year, according to the 
analysis of the London gas companies’ accounts, prepared by Mr. 
John Field, was, in round numbers, 20,230,000,000 cubic feet— 
which is equal to a bulk of one mile square by 726ft. high, and its 
cost to the public was £2,911,000. 


Ar the Tynemouth Exhibition we observe that Mr. Ralph H. 
Tweddell has attached to his portable rivetting machines Swan’s 
incandescent lamps, the electrical conductor being carried along- 
side the copper tubing, conveying the hydraulic pressures to the 
machines, oe the bottom of a ship, the keel rivetter is shown 
doing its work, and the movements of this machine can now be 
ylainly seen. This interesting and novel application of the electric 
light can be applied at any point capable of being reached by the 
machines. 


In a paper read before the Academy of Sci , Paris, on 
marsh fevers, by M. d’Abbadie, the author says that immunity 
from such fevers in bad Ethiopian regions is often secured by 
sulphur fumigations on the naked body. In Sicily the workmen 
in sulphur mines on low ground suffer much less from intermittent 
fever than the rest of the population. In Greece—M. Fouqué has 
shown—a once flourishing town of 40,000 inhabitants, Zephyria, 
has been almost utterly depopulated through marsh fever ; and its 
lecad has corresponded to a transference of sulphur mining 
operations to the east, so that the sulphur emanations are pre- 
vented by a mountain mass from reaching the site of the town. 


IN a paper read before the British Association, by Mr. W. Sugg, 
on “‘ Gas Derners,” the author said : ‘‘ One point of great import- 
ance in the construction of a gas burner is, that the gas should not 
be heated until it arrives at the point of ignition. The body of 
the chamber below the point of ignition must, therefore, be made 
of material which is a bad conductor of heat, so as not only to 
prevent the undue expansion of the gas before it arrives at the 

sint of ignition, but also to maintain the heat in the flame. Sir 

‘rederick Bramwell pointed out, some time since, that the import- 
ant point in the proper combustion of gas is not so much to keep 
the gas cool as to keep the flame hot ; and a non-conducting gas 
chamber performs both these important functions.” 


In a paper entitled, ‘‘Study on the réyime of the Maritime 
Loire,” read before the Paris Acad of Sci , by M. Bouquet 
de la Grye, the author says that between Nantes and Saint 
Nazaire there is deposited annually about 590,000 cubic metres of 
sand and mud. The volume of the channel has diminished about 
56,000 cubic metres annually for sixty years. The outer bar of 
the river has risen 0°70m. since 1864, and will probably rise more, 
presenting a danger for large vessels coming to Saint Nazaire. The 
author indicates means of bringing the river back to its former 
constitution, such as replanting, covering slopes with turf, 
and he suggests a plan for carrying off quickly into the sea the 
40 million cubic metres that have been deposited during the last 
sixty years, 


Tue following device for keeping open the channel of the 
Columbia river, now seriously obstructed by sand bars, is described 
in the Scientific American :—The promoter’s theory was that the 
current was strong enough to carry off the sand if it were properly 
stirred up. Mr. Prescott, manager of the Oregon Railway and 
Navigation Company, felt sufficient interest in the experiment to 
offer the use of the company’s steam collier Walla Walla in 
making it. The steamer was moored on the bar, bow up-stream, 
the stern at the lower edge of the bar, and loaded so that the keel 
touched the bottom. In eighteen hours’ actual work a channel, 
1000ft. long and 100ft. wide, was deepened from a maximum of 
18ft. to from 22ft. to 24ft. The st is now pleting and 
straightening the channel on the whole length of the bar. 


Tue Registrar-General’s weekly return shows that the annual 
rate of mortality last week in twenty-eight of the largest English 
towns averaged 20°6 per 1000 of their aggregate population, which 
is estimated as 8,469,571 persons in the middle of this year. The 
six healthiest places were Derby, Bristol, Nottingham, Sheffield, 
Norwich, and Portsmouth. In London 2538 births and 1449 
deaths were registered. Allowing for increase of population, the 
births were 22 below, whereas the deaths exceeded by 75, the 
average bers in the corr ding week of the last ten years. 
The annual death-rate from all causes, which had been 17°0 and 
19°4 per 1000 in the two preceding weeks, rose again to 19°4 last 
week. During the 13 weeks ended last Saturday the death-rate 
averaged only 18°6 per 1000, against 20°7 and 20°5 in the corre- 
sponding periods of 1880 and 1881. 


THE range of the changes of level in the rivers of Russia in 
Europe has become, since 1876, the subject of accurate measure- 
ments, and M. Tillo has just published in the Russian Nautical 
Review (Morskoy Sbornik) an interesting paper on this subject, 
being the result of measurements made at eighty different places. 
The highest range is reached by the Oka at Kaluga, the difference 
between the hi oe and lowest levels being as much as 45ft.; the 
average range for the same river from its source to its mouth being 
32°2ft.; the average for the Volga from its source to its mouth is 
33°6ft., 30°1ft. for the Kama, 25°2ft. for the Duna, and 23°1ft. for 
the Don. For all other rivers the range is less than 20ft. Of 
course this range diminishes very much towards the mouth of each 
river ; but still it reaches 12ft. for the Volga at Astrakhan, and 
9ft. for the Duna at Riga. The highest range observed in the 
lakes of Northern Russia was only 2°1ft. A map prepared, Nature 
says, by M. Tillo, shows the distribution of hydrometrical stations 
on Russian rivers, their numbers having been increased in 1880 to 
341 stations, 


For cleaning old and soiled engravings, Mr. W. Brooks, writing 
in the Journal of Photography, recommends the use of Holme’s 
ozone bleach. The strength he prefers is one part of ozone bleach 
to ten of water, well shaken up before pouring into a dish. He 
immerses the engraving in the solution, face upward, avoiding 
bubbles. The only caution to be observed is that when the 
engraving is sodden with water it is somewhat rotten; so the less 
itis handled the better. Sometimes, if the engraving be only 
slightly stained, half an hour is quite sufficient, but when quite 
brown he has left them in for as long as four hours. After all the 
stains are removed, and the poo ad has regained its pure whiteness, 
pour the solution out of the dish into a bottle, as this can be used 
over and over again, until it becomes discoloured ; then fill up the 
dish with water, changing frequently for about two hours, or, 
better still, place it in running water. When sufficiently washed 
it can be taken out and blotted off and then hung up to dry, and 
when perfectly dry, iron on the back with a warm flat-iron ; but 
care must be taken not to have it too hot. 


A PAPER on the “‘ Extraction of Selenium froma Waste Product 
of the Alkali Manufacture,” by P. Kienlen, has appeared in the 
“Chem. Cent. Blatt.” According to the Journal of the Society of 
Chemical Industry, the author finds that the deposit which occurs 
in the muriatic acid condensers of alkali works contains a large 
quantity of selenium, derived from the pyrites used in making the 
sulphuric acid. In a Glover acid of 1°6 specific gravity, he found 
28°3 mgrms. selenium per litre, and in a second sample of specific 
gravity 1°53, 34°2 mgrms. It distils with the first portions of the 
muriatic acid, A sample of the latter of specific gravity 1:16 
yielded 25 mgrms. per litre. The percentage of selenium in the 
deposit varies between 41 and 45. The following process of 
extraction is recommended. The substance is suspended in water 
and treated with a stream of chlorine. Selenium tetrachloride is 
formed and decomposed by the water into selenious acid, a portion 
of which is oxidised to selenic acid. The liquid is filtered and 
boiled with excess of hydrochloric acid. On addition of acid 
sodium sulphite, the selenium is precipitated in the form of deep red 
flocks, which are aggregated on ing steam, into spongy masses 
of a steel grey colour, which are then dried and fused. 


MISCELLANEA. 


Ir is reported that considerable damage was caused to the new 
harbour works at Carrickfergus during the gale of Sunday. 

THE street lighting on the large scale by electricity in New York 
has already greatly increased the consumption of gas. The quantity 
of light in houses and shops which was previously sufficient no 
longer satisfies, 

THERE are already thirty electric light companies in England, 
with a capital of over £6,000,000. The number in France is less, 
but the capital represented is nearly as great. There are over 
fifty companies in America, and the capital is considerably over 
£10,000,000. A contemporary remarks that the average dividend 
is not known. 

THE rumour that the German Government had now begun to 
devote serious attention to the project for the construction of a 
canal connecting the North Sea with the Baltic is said to be with- 
out foundation. Since the report on the subject by Lieutenant- 
Colonel Vogel von Falkenstein, the Government has taken no steps 
in the matter. 


THE Gas Committee of the Manchester Corporation are about to 
hand over to the Improvement Committee of the city, to be 
devoted to city improvements, the sum of £52,000. This amount, 
with the exception of £8530 withdrawn from the reserve fund, 
represents the profits upon the making of gas for the city during 
the year ended June 24th, 1882. 

THE prospectus of a company-with the title ‘The Caledonian 
Steel and Iron Company, Limited,” has just been issued. The 
capital is £250,000 in £10 shares. A satisfactory Board of 
Directors has been obtained. The company is being formed to 
work the Thomas-Gilchrist process in Scotland. The company will 
purchase the Wishaw blast furnaces with the coal and ironstone 
property appertaining to them. 

THE second International Electrical Conference is to be opened in 
Paris on the 15th of this month, a subsidy of 90,000f. having been 
granted by the French Government towards thatobject. The principal 
aims of the Conference are to make experiments with a view to 
determining electric units, to fix upon methods of observation for 


.atmospheric electricity, to gather statistics relating to lightning 


conductors, and to fix a definite standard of light. 


SILver medals, the highest awards made, have been given at the 
North-East Coast — Tynemouth — Exhibition, to the Durham- 
Churchill governor and to Mr. Maurice Gandy’s patent belting. 
Messrs. Douglas and Grant, engineers, of Kirkcaldy, N.B., 
have gained a first prize and silver medal at the North-Kast Coast 
Exhibition for their exhibit of one of Lightfoot’s patent dry air 
refrigerators in operation in connection with cold storage chamber. 
A silver medal has also been awarded to Messrs. Priestman Bros. 
for their patent dredger, excavator, and elevator, 


THE four-masted steamer Werra, built by Messrs. John Elder 
and Co., of Govan, for the North German Lloyd, for their mail 
service between Bremen, Southampton, and New York, made her 
official trial trip on the Clyde on the 29th ult. The Werra is a 
screw steamer of 5109 tons gross burden, 2856 net register tons. 
She is 450ft. long over all, 46ft. broad, and 36ft. Gin. deep. Her 
engines are constructed on the same model as those of the Orient 
steamer Austral; the contract indicated horse-power was 5600, but 
on her trial trip it reached as high as 6700. The contract stipu- 
lated for a speed of 16 knots on a consumption of coal not exceed- 
ing 1936 lb. per indicated horse-power per hour, but when running 
the measured mile the mean speed was 17°225 knots an hour. 


AN interesting experiment took place at the opening of the 
present session of the London Hospital Medical College on Monday 
evening, when a conversazione was given to a large company. By 
the permission of Mr. W. S. Gilbert and the United Tele- 
phone Company, the Anatomical Theatre was placed in telephonic 
communication with the Savoy Theatre, and many of the audience 
heard distinctly the opera, ‘* Patience,” by the telephone. The 
electric light used on the occasion was also a great success, Mr. 
Crookes’ incandescent lamps being adopted for the first time at a 
public exhibition, supplied by a Giilcher low tension dynamo machine, 
the fittings being made by Messrs. Defries and Sons. The room, 
though crowded, remained perfectly cool. 

On Saturday Colonel Yolland, R.E., accompanied by Mr. 
Strong, solicitor to the Board of Trade, made an official inspection 
of the Channel tunnel works. They were accompanied by Mr. 
Brady and Mr. E. Cumming Madden, a Berlin correspondent of 
one of the London daily newspapers, and Mr. W. Lawford, C.E., 
the latter two gentlemen attending at the special invitation of Sir 
Edwin Watkin. Since the last visit of Colonel Yolland no pro- 
gress whatever was found to have been made with the heading. 
The Times, in speaking of this inspection, somewhat curiously 
remarks that “‘ while the party was in the tunnel several pieces 
of the chalk through which the heading is being driven were 
secured for Count von Moltke and members of the German military 
staff, who are in favour of and take great interest in the scheme.” 


Last week the Shipbuilding and Engineering Works Company, 
De Maas, Limited, launched from their yard at Delfshaven, 
Holland, a screw steamer named Monica, built to the order of the 
Crofton Shipping Company, Limited, Hull. The vessel, to be 
engaged in the Baltic and Black Sea trade, has the following 
dimensions :—Length, 212ft.; beam, 30ft.; depth of hold, 14ft.; 
displacement, 1720 tons ; carrying capacity, 1100 tons on a mean 
draught of 13ft. 3in.; gross tonnage, 923 ; net tonnage, 546; four 
water ballast tanks, 210 tons ; three hatchways—aft, 29ft. 4in. by 
16ft.; middle, 25ft. 8in. by 16ft.; fore, 16ft. Gin. by 16ft. She 
is schooner rigged, with topgallant forecastle, long bridge amid- 
ships, raised quarterdeck and half poop for captain’s cabin, fitted 
with three steam winches and Harfield’s patent windlass. The 
engines—compound—are supplied by the builders of the vessel, 
and have cylinders 27in. and 50in. diameter with 33in. stroke, with 
surface condenser, air, and circulating pumps. The boiler— 
16ft. 3in. diameter—supplies steam to a working pressure of 
85-horse power. The vessel has been built according to Lloyd’s 
rules for the 100 Al class, and has been surveyed during her con- 
struction by Captain J. C. Thompson, who will command her. 
This is the first steamer, we believe, that has been built and 
engined in Holland to the order of an English firm. In the event 
of a there are no less than nine steam pumps which 
can 


A very large flour mill was inaugurated in Holbeck, Leeds, by 
the Leeds Industrial Co-operative Society. The mill previously 
belonging to the society was burned in October, 1881, and after an 
examination of the various new systems of milling the mill now 
nearly completed was commenced. The mill comprises a brick 
grain warehouse 130ft. long, 53ft. wide, and 66ft. high, with four 
concrete floors 8in. thick, the warehouse being capable of holding 
6000 tons. The wagon loads of grain entering the warehouse are 
discharged into large bins, whence it is raised by elevators capable 
of raising 100 quarters per hour, and at once passed through 
separators. In a line with this warehouse is the corn mill proper. 
It has a frontage of 93ft., and a depth of 91ft. into the yard. This 
building is also of brick, and is five stories high, 500 square yards 
being allowed for each floor and 670 square yards for the basement. 
It is divided into two sections—a stone mill and a roller mill, so 
that the two processes may be carried on separately or combinedly. 
The system adopted is half-high grinding, the wheat passing 
through stones and rollers of different sized corrugations into 
centrifugals and purifiers until it reaches the final stage and is 
ready for delhvery. The mill will, when complete, grind 1500 
sacks of corn a week, and is so planned that even 2500 sacks 
may be ground by an extension of the fifty-four hours of labour 
now usual. The machinery and fittings are on the Hungarian 
system, by Messrs, John Fiechter and Sons, of Liverpool. Exclu- 


sive of the value of the trade stock on the Holbeck estate, £17,000. 


has been expended on new machinery and £16,800 on buildings, 
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HALL’S 


PATENT COLD DRY AIR MACHINE. 
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ul 


WE illustrate above a new pattern of cold air machine, | 
manufactured by Messrs. Hall, of Dartford, who are already well | been made, and delivers about 2000 cubic feet of cold air per 
known in connection with appliances of this kind. This machine | hour at a temperature of 35 deg. Fah. below zero. A 34-horse 
is arranged to be driven by a belt either from any existing power power gas engine is of amply sufficient power for driving. 
or from a gas engine, which can also be utilised otherwise when | Owi 
not required for working the refrigerator. One of these machines 
was at work during this summer in connection with a suitable 


chamber, preserving about 12 tons of butter, which, 


This is the smallest size machine of this kind that has yet 


Owing to the small space which it occupies, and the ease wi 


| which it can be attended to, it is specially adapted for the 
requirements of butchers, fishmongers, poulterers, &c. In the 
illustration A is the compressing cylinder, C the cooling box, B 


when removed at the end of two months, was found to be in | the air expanding cylinder, D the driving wheel. When pre- 


perfect condition in every way, and remained so during the usual | ferred a steam cylinder can be added for driving, and the wheel 
i i | D omitted. 


time for ordinary consumption. 


HARKER’S COMPOUND LAUNCH ENGINE. 


We give herewith a plan” of 


> 

two elevations of which appeared 
in our last impression, p. 234. 
It will be remembered that the 
linder, valve chests, &c., are 
cast in one piece. The 
cylinders are 7in. and 12in. 
diameter with a stroke of 12in. 
The hand wheel is for reversing 
below, but a prolongation of the 
vertical mitre wheel shaft rises 
through the deck, and so puts 
the engine directly under con- 
trol of the steersman if need be. 
The engine is massively made, 
but it is intended to run at high 
velocity. The air and circulat- 
ing pumps, it may be well to 
explain, communicate with the 
condenser through the base plate, 
under the after crank shaft bear- 
ing and keeping it quite cool— 
an arrangement which is excel- 
lent, and, so far as we are aware, 

quite new. 


THE HIGHGATE HILL 
CABLE TRAMWAY. 
Many of our readers will be 
interested to learn that at last a 
new tramway company is intro- 
ducing into this country the 
Hallidie cable system of drawing 


ployment of horses or steam loco- 
motives for the work. The Steep 
Grade Tramway and Works 
Company will commence its operations with a new line running 
from the Holloway-road terminus of the London Street and 
North Metropolitan Tramways, whence a double line will be 
laid up Highgate-hill east, until near Fairrest House; here 
a single line will be extended to the Southwood-road terminus, 
near the historic Highgate “ Gate House.” 

The system was devised for the purpose of propelling tramway 
cars by means of endless steel wire cables, actuated by a steam 
engine or other motor fixed at either end, or at any intermediate 
point of the line, as convenience or necessity may dictate. A 
tube of sufficient capacity to contain at proper intervals of 
distance grooved sheaves—on or under which the cable may 
er the surface of the street and between 


The tube is provided with an opening or slit on the upper 
side running along its entire length, and sufficiently wide to 
admit of the passage of a steel shank or coulter down through, 
but not wide enough to admit the wheel tire of the smallest 
carriage, the extreme width of the opening being only three- 
quarters of an inch. 

For each track one tube is employed, and it is furnished with 
two sets of sheaves, and contains both parts of the travelling 
cable, which would run therein in opposite directions. At a 
suitable place, and connected by the necessary to the steam 
or other engine, are mounted grip pulleys, by which the power is 
transmitted to an endless cable to set it in motion. The slit in 


the tube is made on one side of the vertical centre line, and ‘not 
vertically over the rope or sheaves, in order to prevent street 
refuse falling therein. In the event of double sheaves being 
required in the tube, a like effect is produced by placing each 
sheave on either side of -the slit, which in such case is placed in 
the centre. Upper sheaves are not required where the line runs 
fairly true between two given points, but when the grade 
varies considerably, upper sheaves are necessary as well 
as lower sheaves, in order to keep the line of rope parallel with 
the axis of the tube. In such cases the cable travels over the 
lower sheaves and under the upper sheaves, sufficient space being 
left between them to permit the foot of the gripping attachment 
to pass uninterruptedly. The gripping attachment, by the means 
of which the motion of the cable is transmitted to the car, 
consists of an iron frame fastened to the bottom of the “cay” or 
toa “dummy.” It is furnished at its upper end with a hand- 
wheel and nut fitted to a hollow screw, which reaches from the 
frame to the bottom of the car or dummy, to which it is secured. 
At the lower end of this screw is attached a steel shank which 
has a dovetailed groove in its length; a slide works therein 
actuated by means of a nut and hand-wheel working in a screw 
at the upper end of the slide. The lower end of the slide is 
furnished with a wedged piece, which actuates two horizontal 
slides at right angles to main slide that works in the shank of 
the large hollow screw. The steel shank is 5in. wide by fin. thick, 
so that the longitudinal slit in the tube is not more than fin. or 


jin.at the utmost inwidth. Curvesare as easily overcome as grades 
by the simple application of special rollers. There is no reason 
why this system should not be as successful in England 
as it is in America, for we have long used it in a less complete 
form in our coal mines, and a glance at the general figures will 
show the working expenditure of the various tramway systems, 
Horse tramways are worked generally at an expense of 75 to 
85 per cent. of the i steam traction at about 60 per 
cent., whilst the cable works in several cases at about 30 per cent. 

cchonieal paper before the Institute of 
Mechanical Engineers in Leeds by Mr. Davey, the cost of haulage 
by endless wire rope in mines is, including every cost, 2°9d. 
ton per mile, or by means of a tail rope 1°87d. per ton per y 
and this is done under the conditions of wear and tear which 
generally obtain in a mine. This economical working strongly 
commends the system, which may be said to distribute energy 
in away unattainable by any other method of tramway traction. 
This is shown by its success on the Chicago tramways, which 
are almost wholly level, and on those of San Francisco, which 
have a steepness exceeding the maximum grade over which a 
locomotive can propel itself. 

Mr. James Cleminson, M. Inst. C.E., is the engineer-in-chief of 
this line, and we look forward with much interest to its early 
opening. 


FANS AT READING. 
THE accompanying illustrations show some of the apparatus 
not yet illustrated in our columns. The fan bere shown is that 
made by Mr. E. Pratt, of Uxbridge, and exhibited outside the 


hay meadows, but not entered in the Society’s catalogue. The 
hand-wheel had 272 and the pinion fourteen cogs, and the 
fan thus makes 776 revolutions per minute with 40 revolutions 
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BLADCS 1-S5X6 


SPUR WHEEL 272 TEETH 


of the hand-wheel. The fan case was 6‘5in. wide inside, and 
the wood tube to the rick was 6‘5in. by 7in. The engravings 
show the form of the fan and the arrangement. Mr. Pratt also 
showed the same fan driven by a strap, and the whole arranged 
with a small horse gear on one frame. 


ELEVATION 


The application of an exhaust ventilator exhibited by Messrs. 
C. Kite and Co. is shown in the annexed diagrams. To this we 


have previously referred, and it is commented upon in the judges’ 


report on the trials, which we published in our impression 
22nd ult. 
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HATHORN’S ROCK DRILL. 
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In our issue of August 4th, in the course of our remarks on 
the exhibition at the Alexandra Palace, we mentioned a peculiar 
valve motion which operates the rock drill shown by Messrs. 
Hathorn and Co., of 22, Charing-cross, S.W. We give 
above a section and sectional plan of this invention, and we 
think that a study of its principle will repay our readers. The 
valve itself is marked D, and isa little D valve with a turned 
face carried in a boss between two pistons, all being cast together 
and sliding on a spindle with a feather to prevent its turning off 
the ports. The spindle is the bolt that holds the two caps on 
the end of the valve-box, which is bored to suit the piston valve, 
and has an inlet for steam on either side in the centre. Thus 
the space over the little D valve and between its two pistons is 
always full of live steam, and any movement of the valve to one 
side admits steam to a port in the usual manner. There being a 
certain amount of movement for the valve, it follows that when 
it is in the central position over the ports there is a space at 


either end between the cover of the box and the piston part of | 


on the sectional plan—into the interior of the cylinder itself by 
two little tubes A and B carried through the steam passages. 
The forward tube A thus communicates with the rear space a, 
and the rear tube B with forward space b. Parallel with these 
tubes two small holes ¢ and d are drilled from the interior of the 
steam cylinder into a chamber communicating with the free 
exhaust hole—see Fig. 1. 

The piston is a long one, and has a recess turned out of the 
middle of its length just long enough to allow of both holes A 
and B being shut by its edges. It follows that as the live steam 
leaks past the periphery of the pistons of the valve into spaces 
a and b this steam will blow through the passages into the recess 
in the piston, and circling round, it finds its way out through 
hole C or D into the open exhaust. But if the piston is moved 
back or forward so that one shoulder of the recess covers one 
pair of holes, say A and D, as shown in Fig. 1, then the steam 
contained in space } will have no escape and will drive over the 
piston valve from that end, opening by that means the steam 


the valve. These spaces are marked a and b respectively. A | port to the rear end. 


vertical slotted hole is drilled into each of these clearance spaces, | 
and a passage is made by drilled holes from it—as may be seen | 


A further detail consists in the little slots K horizontally cut in 
the surface of the valve-box. When the piston valve is pushed 


SECTIONAL PLAN 


over on one side the inner edge of the little piston passes this 
slot, and the live steam passes freely under the side of the piston 
to the space behind, and will tend to keep the valve in the 
central position. These slots thus answer the purpose of return- 
ing the valve to the mid position, and they come most into use 
when the drill is set out of the horizontal, as the weight of the 
valve itself then comes into play. The practical action of this 
valve is peculiar. The steam may be throttled until only enough 
to overcome the inertia of the piston is admitted; then the 
piston will move to and fro just the amount necessary to uncover 
one or other of the little holes A or B, and the stroke will be 
gradually increased as more steam is admitted till the full stroke 
is obtained. 

Another feature is the great variety of pressure under which 
the same motion will work. We are informed that 5 lb. per 
square inch will vibrate the piston, and Messrs. Hathorn state 
that they have had the drill running under an air pressure of 
175 Ib. per square inch, when, although the motion was so 
exceedingly rapid that the drill clamp could not be seen in its 
reciprocations by the eye, yet the valve motion had perfect and 
unfailing action. 
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CRAMPTON’S SYSTEM OF EXCAVATING THE 
CHANNEL TUNNEL* 
By Mr. T. R. Crampron, M.I1.C,E. 


It is assumed, to avoid complications in this statement, that 
there underlies the bed of the Channel between Dover and Calais 
an uniform stratum of grey chalk—impervious to water and so soft 
that it can easily be cut by ordinary cutting tools or chisels. 

Practical trials made with machines many years since and also 
more recently have established the fact that a rate of advance may 
be easily malnieined of one yard per hour, or twenty-four yards 


* British Association, Section G. 


— 


the same time as the main tunnel, and with work going on 
simultaneously from each side of the Channel, we have practically 
to deal with ten miles only. The tunnel is supposed to be 36ft. in 
diameter, and may be pierced in one operation. Each yard 
pons therefore, represents a oa of 113 cubic yards to be 


removed. To this Tad cent. for contingencies, 
making a total of 170 cubic yards, or tons of chalk débris per 
hour to be dealt with, 


per day, at which rate the excavation of half the length, or ten 
miles, would take two and a-half years to accomplish, taking the 


ear at 300 working days. The tunnel is assumed twenty miles 
ong independent of approaches; and the latter may be made at 


If we now assume’ for the moment the use of the ordinary 


LOW WATER LEVEL 
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system of removal by trucks, we find that the ienegent of 170 
cubic yards of débris would necessitate the passage of eighty-five 
trucks of two yards each per hour, or one truck every forty-two 
seconds ; or, if trains be made up of ten wagons each, there will 
be one such train every seven minutes passing out and a train of 
empties passing in—in fact, a continuous traffic. These trucks 
will next have to be lifted up the shaft 450ft. high, and discharged 
of their contents. This means the lifting of some 6000 tons in 
twenty-four hours, independent of the weight of wagons, men, 
tools, stores, &c., a quantity more than double that lifted in some 
of our greatest collieries, In certain cases the trucks may be 
drawn up the incline approaches by locomotives. 

The of the tunnel—8ft, thick all round—requires the 
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introduction of thirty-four cubic, or, with contingencies, say fifty 
cubic yards of materials per hour brought in, of course, by the 
empties coming back and | nema where required. 

It will be easy, without entering further into details, to perceive 
the magnitude of the work to be performed—to line the tunnel at 
the rate at which the boring machine advances, and to have passing 
through the tunnel so great a traffic as will be going on for the 
removal of the débris from the face. 

I proposed therefore to use a system which will be described 
more fully, which by the employment of hydraulic power for driv- 
ing all the necessary machinery at the working face, will also 
remove the délris in an automatic manner, and convey it back in 
pipes to the surface, and then to the sea. 

‘Near the mouth of the upright shafts at Fanhole—see section, 
page 255—and at St. Margaret’s, I propose to erect machinery 
to pump water taken from the sea to any pressure that may be 
required, or in other cases simply to syphon the water from the 
sea and allow it to act by the pressure due to the head between 
tunnel and sea levels. The water will be led by a pipe to the 
machinery working at the tunnel face, and in order to facilitate 
the advance of the boring machine I interpose between it and the 
end of the. inlet pipe a telescopic joint, with a free run of say 
twenty-four yards, or 72ft., whereby only one stoppage in twenty- 
four hours becomes necessary, 

The cutting machinery—see page 255—of which diagrams are 
given, is driven by an ordinary hydraulic motor direct, without 
gearing. The débris of chalk cut down will be taken up by a series 
of cups and thrown into a shoot, at the top of which the waste 
water from the hydraulic motors is discharged. The water flowing 
down carries the débris with it, and both are discharged into a 
cylindrical drum, which revolves at a given rate. The quantity of 
water used by the motors is so calculated that it amounts to about 
three times the quantity of chalk d¢bris in weight. When mixed 
with the water in the revolving drum the very small débris is 
almost instantly disintegrated and dissolves, and the result is a 
cream or sludge, which is either taken up by pumps and forced 
back to the bottom of the shaft, or where a sufficient incline exists 
it may be allowed to run down by its own gravity. In cases where 
the cream is forced back it is necessary to provide the outlet pipe 
with a telescopic joint similar to the one for the inlet pipe—both 
are attached to one another, and when they have run to the full 
extent of their length, the flow of water is arrested by the closing 
of valves. New lengths of pipes equal to the run of the telescopes 
are put in, then the pressure water is turned on again, and the 
work can be continued for another twenty-four hours without 
interruption. 

The cream, whether forced back to the bottom of the shaft or 
allowed to run down by its own gravity, is collected there and 
raised to the surface by pumps worked from above, or the sludge 
may be pumped direct from the face to the sea without the 
intervention of pumps at the bottom of the shaft. It will now be 
seen that the space lying between the boring machinery and the 
top of the shaft is entirely free, excepting so small a portion of it 
as is occupied by the two pipes—the pressure water inlet pipe and 
the cream outlet pipe. The operation of boring the tunnel may 
therefore be carried on with the greatest facility—the only trattic 
on the rails being that necessary to transport the workmen, the 
stores, pipes, &c., and the building materials for lining the tunnel. 
These latter only amount to about one quarter of the weight which 
would have to be carried, if the work was constructed on the 
ordinary system—three-fourths of the weight therefore is carried in 
& pipe instead of by locomotives and trucks. 

n commencing operations it is assumed that no water will be 
met with in boring downwards 1 in 80, from B to D—see section. 
If much water entered this would have to be dealt with separately, 
and might probably necessitate commencing at the lower end. 

Referring now to the diagram representing the tunnel to be 
made, it is assumed that operations will begin by making the 
vertical shaft at Fanhole from F to B 105ft. deep, then with the 
boring machinery in the direction from B to D down an incline of 
lin 50. The water will be pressed to F to 955 lb. per square inch, 
and by falling another 105ft. will acquire an additional pressure of 
45 lb., making a total available pressure of 1000 1b. per square inch. 
This acting on 490 cubic feet per minute will give an available 
theoretical power of 2140-horse power. 

The pressure may therefore at first be considerably diminished, 
since the power necessary to force the cream back to the point B 
is very trifling, and will amount at the end of one mile to only 
7°5-horse power. As the boring machine advances more power will 
be required for forcing the cream back to B; at the same time 
more fall is gained by the water falling through a greater height 
below the level of the sea, the difference in all cases having to be 
made up by increasing the pressure on the water on the surface. 

When arriving near the point D, the natural fall of the water 
from the sea level gives a pressure of 1921b, per square inch, and 
the compression will amount to 808]b. per square inch, and the 
power for forcing back the cream to B will amount to 337°5-horse 
power. 

It is now assumed that the shaft at St. Margaret's from M to C, 
and the heading 17ft. diameter from C to D, have been made. The 
latter will be worked by the water taken from the sea, the 
pressure acquired by a fall through 450ft. being 182 1b. per square 
inch. In this case the cream will run down an incline 1 in 1000 to 
the point C, and then be lifted to the surface. When the point D 
has been reached a change in the procedure is made—the 12in. 
inlet pipe will be removed from the section B D of the tunnel—the 
22in. outlet pipe there required will now be used as a water inlet 
pipe, and the pressure of the water, produced by a fall through 
425ft., alone will be used for driving the machinery. Of course a 
different sized motor will have to be used adapted to the lower 
pressure. The quantity of water as compared to cream is very 
much larger, being a proportion of 1 to 13, and a drain will now be 
used for conveying the cream from any point between D and E 
down an incline 1 in 1000 to the bottom of the deep shaft at C, 
when it must be lifted to the surface. Only 425-horse power are 
now required for cutting the chalk and reducing it tocream. The 
item for forcing the cream through a pipe disappears, and with 
water at 182 1b. per square inch pressure we obtain as far away as 
the point E an available power of 800-horse power, which is quite 
sufficient to produce the 425-horse power required. No power is 
now necessary for supplying water under pressure, but that for 
lifting the cream to the surface is considerably increased, amounting 
to 950-horse power. 

For the section B to A, the machinery and 12in. pipes used for 
excavating the portion B to D will be employed, little power being 
obtained from the free fall of the water at this point ; practically 
it will have to be worked under a pressure of some 700lb. per 
square inch—the cream will run down an incline to B at 1 in 80, 
and therefore the item for forcing the cream from the boring 
machine to the bottom of the shaft will disappear. At B the 
cream will of course have to be raised to the surface. 

The cutting part of the machine consists of a large disc fitted 
with a number of circular revolving cutting discs. I have 
ascertained that for a 36ft. tunnel 340-horse power will be required 
for cutting the chalk. To cut a clear face 36ft. in diameter will 
require seventy-two 12in. cutting discs upon the arms or cross- 
beam, each cutter taking off per revolution a concentric ring 3in. 
in width, and /,;in. thick—providing the head to turn at the rate 
of ten revolutions per minute. This would give the cutter on the 
extreme outside a periphery speed of 1130ft. per minute, which is 
well within practical limits. 

For the reduction of chalk débris to cream, experiments have 
been made with a plain cylindrical drum 4ft. in diameter, and 
2ft. Sin. long inside, revolving at the rate of thirty-two revolutions 
per minute. One face of the drum is made of a strong wire 
grating, but in the centre a hole is left of 15in. in diameter, 
through which the water and the chalk débris are introduced in 
whatever quantities required. As the drum revolves the particles 
of chalk are quickly reduced down, and a cream or sludge of more 
or less consistency is produced, which escapes through the wire 


grating, and collects in a reservoir, whence it is forced to the 
outside by pumps or allowed to run away by gravity. 

In this apparatus a quantity of chalk débris, amounting to eleven 
cubic yards, or twenty-one tons, was reduced to cream within one 
hour with }-horse power per cubic yard. The total on this head 
would therefore amount to 85-horse power. 

Respecting the conveyance of cream to the bottom of the shaft, 
I found from trials made with cream passing through small pipes, 
that while an admixture of equal quantities of chalk and water, 
as gees with water alone, caused a loss of nearly 14 per cent. 
through extra friction—that of 1 of chalk to 2 of water 3} per 
cent., and that of 1 of chalk to 3 of water a loss of 24 per cent.— 
it was therefore decided to use the proportion of 1 of chalk to 3 of 
water by weight, or of 1 of chalk to 6 of water by bulk. It was 
also ascertained that it would not be safe to cream of 1 to 1 
through long lengths of pipe at a less velocity than 14ft. per second, 
as otherwise there would be a tendency for the solid particles to 
settle. I have therefore decided upon a minimum velocity of 2ft. 
per second. 

In a diagram I have given a statement relating to the powers 
and velocities required. As above stated, 170 cubic yards of 
chalk have to be excavated per hour, or seventy-six cubic feet per 
minute, and at a proportion 1 of chalk to 6°4 of water 490 cubic 
feet of water per minute will be required, and conveyed to the 
tunnel face by a 12in. inlet pipe. The pipe will deliver the water 
at a pressure of 10001b. per square inch., developing 2140-horse 
power. 

The sludge or cream is composed of chalk, 76 cubic feet ; water, 
490 cubic feet ; total of cream, 566 cubic feet per hour. This will 
be forced by pumps through 22in. pipes, at the rate of 3°56 per 
second, requiring 67°5-horse power per mile. But where sufficient 
gradient exists in the tunnel, the cream may be allowed to run by 
gravity in an open drain to the bottom of the shaft. From the 
bottom of the shafts to the surface the cream will be lifted by 
pumps driven by machinery on the top. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


WISWALL’S TILTING WEIR, 

Srr,—Reverting to the point upon which the foregoing discussion 
started, viz., the automatic action of this tilting weir, I would 
express an opinion that, in order to be of any practical value, 
automatic relief weirs should only be placed in such streams where 
the flood water will tlow off below the weir at least as rapidly as 
it approaches it. This is not the case in this instance, for (1) the 
water at the back of the present weir rises twice as quickly as in 
front in times of flood, so that when these tilting gates are built 
the tail water will rise to such an extent as to render their auto- 
matic action practically useless, as the flood of the upper pool 
when suddenly freed has to drive before it a large body of water 
having a less velocity in the lower pool, which would cause at 
once a backing up along its whole course ; while (2) the capacity of 
the lower pool is still further diminished by the deposited material 
scoured out from the upper pool through the manual opening of 
the gates mentioned ; and (3) at the same time and in conjunction 
with this no improvements, with a view of increasing the ieee 
ing capacity of the lower pool below this point, have taken place. 
All river improvements, as a rule, should be commenced down- 
stream and carried upwards. 

As to the Medlock tilting weir, Mr. Wiswall’s statement is again 
misleading. The governing outlet is not the vertical shaft, but the 
horizontal tunnel—see sketch in my letter of September 19th; and 
the velocity quoted, namely 23ft. per second, is due simply to the 
vertical drop of the shaft, which, of course, is immediately dissi- 
pated on the water reaching the bottom. The only outlet for it is 
by a tortuous tunnel nearly half a mile long, and of a diminished 
sectional area, and with practically no fall. The water, therefore, 
cannot attain even the velocity of the river above the weir—12ft. 
per second—so that the tunnel becomes gorged with water, which 
rises in the shaft until sufficient head is obtained to force the water 
through. The shaft would be completely filled and the tunnel 
submerged before the automatic action could come into play, and 
where, then, would be its use, for it is simply the head of water 
which would be the sole acting agent. WILLIAM T. OLIVE. 

Didsbury, October 3rd. 


Srr,—A great many years ago, in the reign of Charles the First 
I think, a dispute raged among learned men as to whether fish 
weighed anything in water or not. The question was discussed 
with great acrimony and much ingenuity of reasoning. No one 
fora long time thought of testing the question practically. At 
last some one suggested that it should be tried. A pair of scales 
were procured, and a fish was weighed. It turned the scale at a 
pound. Then a bowl of water was put in the scales and accurately 
balanced. The fish was then slipped into the bowl, and the scale 
beam turned, and a pound was required to restore equilibrium. 

Now it seems to me that the dispute between Mr. Olive and Mr. 
Wiswall is strictly analogous to this. If Mr. Wiswall’s weir has ever 
acted, why does not he say so at once and so demolish Mr, Olive’s 
arguments’? If, on the other hand, he has not seen the principle 
tested, I would suggest that it is quite time he did. Nothing could 
be easier than to fit up a model of the weir on any small stream— 
one a foot wide would answer. Then an artificial flood might be 
established, and the question now being discussed set at rest at 
once in the most conclusive manner. Either the weir will work or 
it will not ; no amount of argument, it appears, is likely to settle 
= for Mr. Wiswall has a parry for every thrust made by Mr. 

ive. 

Iam much ony that no test of the Wiswall principle has 
been made. here is a story anent Don Quixote’s helmet 
which Mr. Wiswall may remember. At all events I think he 
ought not to wait for a winter flood at Throstle Nest, but try an 
experiment at once. C. E. 

Great George-street, October 3rd. 


THE IMPROVEMENT OF PERMANENT WAY. 

Srr,—Mr. C. W. Vincent is evidently entirely ignorant of that 
portion of the subject with which he has dealt in your impression 
for the 29th relating to the duties of railway engineers; while if 
he possesses any information concerning permanent way he has 
succeeded in concealing the circumstance with great care. 

The duty of a railway engineer is to take care of the property 
entrusted to him ; to maintain it in the highest state of efficiency 
for the smallest outlay, and from time to time to suggest to his 
directors, or to adopt himself, such improvements as appear to be 
worthy of trial. He has all the time to bear in mind that a very 
grave responsibility attaches to him, and that he is not speciall, 
employed or paid or expected to do anything which can incur ris 
to the public, his directors, or himself. Above all he must not 
speculate with the funds of the railway company. 

As regards the introduction of changes in permanent way in 
this country, the question stands briefly thus :—We have now got 
on all our principal lines a road bed thoroughly consolidated by age 
and long use, and on this is laid a track which is admitted on all 
hands by experienced men to be of unparalleled excellence, much 
of which is no doubt due to the attention which it receives from 
gangs of men perfectly trained to their work. The only objection 
which Mr. Vincent has to urge against this track is that it costs 
more for renewals than an iron sleeper road would. 

Now the railway engineer is expected to pull up the whole of 
this excellent track and relay it with iron permanent way of a 
totally different type. The plate-layers available have no experi- 
ence of such sleepers, and would no doubt in the first instance 
make a mess of laying them. The road bed now firm and sound 
would have to be all rooted up to receive new sleepers, and the 


chances are a hundred to one that the whcle road would be spoiled 
for at least three months, while the lives of passengers would be 
seriously endangered, Why, I ask, should a railway engineer 
incur the responsibility of recommending his directors to make the 
change’ Mr. Vincent's answer is that the new permanent way 
would last longer than the old, Now it is very easy to make state- 
ments of this kind, but it is quite another thing to prove that they 
are accurate, and I challenge Mr. Vincent to prove his statement, 
A first-rate creosoted sleeper can be had for four shillings, and on 
a very moderate computation it will last six years. I have wooden 
sleepers down ten or a dozen years. But let me suppose that a 
sleeper lasts but four years. This represents a cost of one shilling 
a year per sleeper, ve during this time there are no renewals or 
repairs of any kind required. Why, the interest on the purchase 
money of any good iron sleeper will represent a greater outlay 
than the cost of renewing wooden sleepers, to say nothing of the 
repairs which all systems of iron permanent way require under 
heavy traffic. 

I now ask Mr. Vincent, since he is so enamoured of permanent 
way, to give me particulars of the first cost of twenty continuous 
miles of iron permanent way in any part of the world over which 
thirty trains run each way per day ; of these five of the trains are 
not to have a less velocity than fifty miles an hour, nor a less load 
on each driving wheel than eight tons. The lowest speed of ten other 
trains shall be forty miles an hour, and that of the remaining—let 
us say goods trains—shall be not less than twenty miles an hour. 
Of course I do not tie him down to these precise figures. I use 
them to indicate that the road must bear a very heavy and high- 
speed traffic. 

I maintain that there is no iron permanent way in the world, 
either laid by Mr. Wood or anyone else, which has to sustain any- 
thing like the traffic on the Great Northern, Midland, North- 
Eastern, or London and North-Western Railways, and that Mr. 
Vincent has nothing but pure assumption to go upon when he 
argues that such track ought to be adopted. Furthermore I can 
tell Mr. Vincent that he will find, if he makes due inquiry, that 
whenever iron permanent way has been tried under really fast and 
heavy traffic it has failed. Witness the result of the pot sleeper 
in India, where wood cannot be used because of white ants, Ac. I 
contend that he has no facts to go on, The circumstance that Mr. 
Wood is sending out 40,000 tons of his system to the Continent 
has nothing to do with the point at issue, as it is all to be used for 
slow German and French traftic—twenty-five miles an hour 
maximum. 

If Mr. Vincent can supply information he will be listened to 
with interest, but before he writes again he will do well to acquire 
some information for himself, WOODEN SLEEPER, 

Doncaster, October 2nd. 


RAILWAY ACCIDENTS, 


Srr,—I have anxiously waited for the publication of your paper 
this week hoping to see full particulars of an accident caused b 
the failure of the vacuum brake at the Central Station, Liverpool. 
Duty requires me to travel very frequently between Liverpool and 
London, I cannot say if I am very unfortunate in the trains 
which I select to ride in, or whether this brake is always failing ; 
but I should like to meution a little of my recent experience. On 
July 10th I had to leave London by the twelve o'clock from St. 
Pancras, and when stopping at Kentish Town I felt a jerk, looked 
out of the window, and saw the train was divided into two parts. 
A company’s servant remarked, ‘‘The vacuum brake has «lone 
this.” On another occasion, I think July 31st, I left Liverpool at 
nine a.m., and when stopping at a station, Wigston Junction I 
believe, the train broke in two again. On still another occasion, 
August 31st, I was a nger in the twelve noon from Liverpool ; 
the train ran past the platform at Leicester, and I saw a great 
examining of pipes, and was told the brake had failed again. 
Quite lately—I am not quite certain toa day—the nine a.m. train 
from Liverpool into two portions at Market Harborough, 
and again at Bedford. So far these cases, although a little alarm- 
ing to a passenger, did not cause me any serious inconvenience ; 
but on the 22nd of September—Friday—I left London by the 10.15 
train; going into the station at Liverpool I felt the brake 
put on in the usual way, and it was grinding on the wheels of my 
carriage until about forty yards off the end of the line at Liver- 
pool, when to my surprise the grinding ceased and the train seemed 
to jump forward as if all the brakes had suddenly gone off. I was 
just getting my umbrella down from the rack, when the train, 
instead of stopping, pitched violently into the buffer-stops at the 
end of the station, causing my head to come into sharp contact 
with the back of the carriage ; fortunately the padding of the 
first-class carriage broke the force of the blow, otherwise I should 
have got a nasty hurt. As soon asI got out I inquired, ‘‘ what 
ever wasup?” I was told that it was not the fault of the driver, 
as the brake failed in his hands. After this experience of brakes 
on the Midland, I have decided to travel by the North-Western. 
On mentioning my ill-fate to a gentleman with whom I do busi- 
ness, he tells me that on the 14th of September he was a passenger 
in the 9.50 Manchester to London, and that when the train got to 
Luton this vacuum brake failed, and they ran past the station and 
had to be pushed back. I have read much in favour of continuous 
brakes, but it really appears to me that this one is beginning to 
be a source of danger, not of safety; and as a Midland shareholder 
I think it my duty to bring the matter before the company, as I am 
now about to do. At any rate I should like to have a proper 
understanding as to the cause of all these mishaps. 


Lime-street, Liverpool. J. CLARKSON, 


JOINTING LOCOMOTIVE INSIDE CYLINDERS. 


Str,—I would like to exchange ideas on this subject with any 
of your readers who have a practical knowledge of it. We 
are sometimes greatly bothered here in India with cylinder joints 
giving way, and thereby necessitating the taking down of the 
cylinders to have the jointre-made. Very often the escaping steam 
has cut into the face, and the flanges have to be planed up, and to 
keep the cylinders to gauge we have to put in a liner between the 
flanges. 1t appears that, owing to unequal expansion, when inside 
cylinders get heated with steam, the face joint warps more or less, 
and in many cases, the bolts not being sufficient to prevent the 
joint opening, they to blow. Many expedients have 
been tried to prevent this warping, all of them resulting in failure. 
One idea was to cut through the deep flanges at either end of the 
cylinders. This plan did alittle good in preventing the warping to 
some extent, but it is such a thoroughly un-mechanical idea to cut 
away all the strength of the thing, that I would not recommend it. 
If I was asked to design a pair of inside cylinders, I would make 
the flanges broader, and put ina double line of bolts. Are there 
any objections, and what, to this idea? Then about the joint: it 
takes such a long time to scrape up a pair of cylinders, that I 
would be inclined to adopt some other method. e old cylinders 
which we got planed up, and in which we put a copper liner, all 
the breadth of the flange, I have jointed just from the planing 
machine without any scraping, and with red lead thin enough to 

ut on with a brush. The copper liner is left a little broad, and 
is chipped off after the joint is made both outside and inside the 
steam chest. 

This I find to be the best method of jointing cylinders in my ex- 
perience, and I wonder and would like to know what objection 
there is to making new cylinders this way. The copper liner being 
soft, yields a little to the warping of the flanges, me thereby pre- 
vents the joint blowing, and even should it blow a little the copper 
liner can be caulked, The caulking may be objected to as being too 


much of a boilermaker’s idea, but if the objector’s patience had 
been exercised as mine has been, he would be glad to try the 
caulking. I have seen cylinder flanges faced perfectly true to a 
face plate, and then scraped to a dead fit on each other, jointed 
with black varnish, and when tested with 120 lb. of steam, not only 
did the joint blow, but when the cylinders were separated it was 
found that the flanges had taken a permanent set or skew, and had 
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to be faced up again. Water is no test for cylinders. I have seen 
a pair of cylinders pressed to 200 lb. with water, and as tight as a 
bottle, but when 100 lb. of steam was put into them they blew 
badly. Neither is it a fair test to press cylinders with steam when 
they are not in the engine ; when in their place they are in different 
circumstances, being greatly heated from the smoke-box, and this 
tends to keep the upper portion of the joint tight. Cylinders get 
badly corroded on the top surface from water thrown from the 
exhaust pipe and in washing out the boiler. Would it not be 
better if a plate was fixed on water-tight to protect the cylinders ? 
I am certain this does not receive the attention it deserves. Ihave 
seen cylinders corrode from ihis cause only, until the piston came 
through the side. . ADIE, 
Jumalpore, Bengal, August 26th. 


FAN TRIALS AT READING, 
Srr,—In replying to criticisms which have a ed upon m 
letters in your columns, I hasten to tap ot 
your own comments, 


i 
| 


I admit that the large stack of Mr. Coultas was made 
of inferior grass; but that does not alter the fact of the 
presence of mould in great abundance. My point is, that 
so far as any of us failed or succeeded, the “very powerful” 
steam fans were not proved to be n There were three of 
the stacks made of much the same hay, viz., my hand-fan stack, 
which sold for £24 3s.; Mr. Bamlett’s hand-fan stack, £19; and 
Mr. Phillips’s power-fan stack, £19. Here two were ventilated by 
hand-fans and one by a power-fan. There is no invidious dis- 
paragement necessary in drawing from this a conclusion not 
unfavourable to hand-power fans, 

Turning to your leader of September 8th, we are all indebted to 
you for bringing to the front the all-important question of the true 
principle of construction. Everything else is now subordinate to 
this. The real success of the Neilson method as a system will 
establish itself in spite of the unfortunate Reading trials. Mr. 
Neilson has proved it himself by eighteen years’ patient working, 
and nothing will long hide this from public appreciation. The oa 
— for us is, How can this system be most suitably applied to 
the circumstances of the great mass of our farming community? In 
other words, given a 20ft. stack to exhaust through 8in. or 9in. 
pipes, what is the best kind of fan for the purpose, workable, if 
possible, ~ agricultural labourers ? 

As you have taken the pains to lay down the general rules of 
construction, perhaps I cannot do a better service at this stage of 
the controversy than submit to your own and public judgment the 
working drawings of the interior of our fan. 


The hand-fan being 12in. diameter, has a Gin, inlet, and the 
blades are 3in. long, or deep. These figures agree with the orthodox 
my seaga ame quote from Mr. Buckle. The width of our blades 
we have made greater than usual, and the excentricity of the centre 
somewhat above the ordinary proportion. We draw air direct into 
one side, The shape of our blades is fully shown in the drawings. 
How we obtain a high speed by means of a large friction wheel 
driven by a sun-and-planet motion = have already explained to 
the = By calculation such a fan, when running with forty 
revolutions of the handles, ought to raise the water gauge about 
3hin, In my re-tests I get an average 3}in. By removing the 
lower side of the discharge pipe, and so enlarging the outlet, I got 
the higher results recorded in my first letter to you. That the 
fan was not ge ape tried at Reading is very clear. I have 
some hope that you will conclude that this fan should perform the 
necessary work with hand driving. 

I must now reply to Mr. Hodgson, who writes from Newport in 
defence of the fans of Mr. Phillips. His first statement is to the 
following effect :—‘‘ Mr. Greening’s small hand fan . . . . is 
run at a velocity at the tips of 6784ft. per minute; Mr. Phillips 
runs his hand-fan at 3768ft. per minute, or nearly 50 per cent. less 
speed. Mr. Greening’s gives a column of 1°30in., and Mr. Phillips’s 
0°95in., or only 25 per cent. less. Then the dynamometer has 9 lb. 
on the lever for Mr. Greening and 4°251b, for Mr. Phillips. Thus 
Mr. Greening takes more than twice the power, and only gets 
1°30in, to Mr. Phillips’s 0°95in.” This sounds straightforward, but 
there is a little fact omitted which Mr. Hodgson ought at least to 
have mentioned. At Reading the judges first settled that forty 
revolutions of the handle was the natural and accustomed speed 
for labourers to turn a machine. Mr. Phillips’s fan and mine and 
all the others were therefore driven at that speed. Mr. Phillips’s 
fan gave a singularly low result and vealed 4 high comparative 
power. Mr. Phillips’s fan was then tried at 50 per cent, higher 
Ss and gave double the result. Mine was not so tried. Mr. 

odgson sinks all mention of trials at the same speed of turning, 
and pr the result of my fan at forty revolutions against the 
result of Mr, Phillips’s at sixty revolutions, 


I admitted in my first letter that with an increase of velocity 
there is more than a proportionate increase of effect. In fact, I 
especially quoted the figures in this connection which Mr. Hodgson 
now uses otherwise, But if Mr. Phillips’s fan doubles its effect by 
quicker running whilst it only requires a small increase of power, 
surely that proves that his fan is wrongly constructed to run at a 
low velocity when the men are turning it round at their natural 
speed, In the next place Mr. Hodgson speaks of a “ discrepancy 
in the table I use,” as if I had claimed that my fan would “‘dis- 
charge 1445 cubic feet ‘of air,’ instead of the 209 cubic feet which 
the air meter gives.” (2) He speaks of the “next trial” of 
my fans as though my hand-fan had a second trial, and uses the 
figures relating to the trial of my power-fan in this connection. 
(3) E He omits all mention of the fact that Mr. Phillips’s hand fan 
was not tested at all for air discharge at the same speed as mine, 
but only at a higher speed. (4) He takes credit for the quantity 
of air discharged at this higher velocity by Mr. Phillips’s fan, but 
makes no mention of the enormous power required to do the work, 
viz., 23,580 foot-pounds, or about three-quarters of a horse-power. 
He quotes the power required by my fan as if reliable, and the 
amount of air discharged as if beyond question. But he blames 
the dynamometer for showing too much against Mr. Phillips. (5) 
He substitutes for the actual power proved at Reading, a calcula- 
tion of his own deduced from the figures of the water column; that 
is to say, he assumes that the power required to drive Mr. Phillips’s 
fan when working —_ and drawing = tenes volume of air may be 
deduced from the forces required to work it when it was only 
operating on a thin tube filled with water. 

The actual figures of the power required, as given in the table 
by THE ENGINEER, were as follows :— 

When operating on 
a water column 
with fan closed, 
Phillips's fan .. 6,681 foot-pounds .. 
Greening’sfan .. 10,382 

I draw a very different moral from these figures. I hesitate to 
throw doubt on the whole of the trials by condemning the Royal 

ricultural Society’s dy ter, which is the one they use on 
all occasions; but T say as regards my own fan, it is evident that 
for some reason it was not operating to a fourth or fifth of its 
power, or it would certainly have required more power to drive it 
when it was discharging air than when it was closed. 

Epwb. OWEN GREENING. 

Agricultural and Horticultural Association, Limited, 

3, Agar-street, Strand, W.C, 


When discharging 
air. 


23,580 foot-pounds. 
8,610 


GRAIN HOPPERS OR BINS, 

Srr,—If Mr. Roberts will carefully carry outa trial with his 
small elongated bins he will find that our statement, ‘‘that the 
grain moves like a fluid,” is 
no error—but a fact. The 
best way to witness this is to 
divide one of the elongated 
model bins into halves, from 
bottom to top by a vertical 
ee division crossing the 

ischarge orifice. It can then 
be seen that the moving grain, 


Naval Architects that the most effective position for the screw pro- 
peller was two-thirds of its diameter from the end of the run, and 
since that time several ships have had their screws moved aft, and 
obtained very much better speed in consequence ; but when the 
shield is applied the screw in the ordinary position becomes very 
nearly as efficient, the ship’s speed being increased 6 to 8 per cent., 
or the present speed may be maintained with a saving of 16 to 20 
per cent. of the coal, the vibration entirely —_— steering 
improved, and racing reduced, while the cost of the shield and the 
patent right does not exceed one-twentieth of the value of the 
increased speed, 

This shield consists of two plates, so arranged that they prevent 
the propeller acting on the dead water, and increase the speed of a 
ship from 6 to 8 per cent., and in addition prevent vibration, 
Saeeowe the steering, and reduce the racing when the ship is 
pi 


The following result was obtained from a steam launch to which 
it was applied, the owner, Mr. C. Boursot, and Captain Curtis, 
Royal Navy, being present at the trial :— 

Without With 
shield. shield. 


Mean revolutions per minute.. .. .. .. .. 289 .. 265 
Mean pressure ofsteam .. .. .. 45°71 .. 42°5 


showing that 34 per cent. more speed was got with a saving of 
15 per cent. of power. 

The shield is very inexpensive, the estimated cost for a 12ft. 
di ropeller being only £12, and it can be put on without 


during delivery, the 
shape as described in ours of 
September 20th. 

e figures herewith show 
the shapes of the moving 
mass of grain during its dis- 
charge at two distinct stages. 
The depression of the top 
surface of the falling mass 
does not commence to show 
itself until the elongated 
hoppers are about two-thirds 
empty. The formule derived 
from experiments as carried 
by Mr. Roberts with small 
model elongated bins cannot 
be considered as safe and 
reliable for proportioning the 
strengths of the bottoms of 
large grain hoppers. A hop- 
per 14ft. by 14ft. by 75ft. 
deep would’ hold about 300 tons of wheat. 

The formule of Mr. Roberts makes out that the greatest pres- 
sure upon the bottom of such a hopper when full of wheat would 
be about 60 tons. We certainly should require more proof than 
Mr. Roberts adduces before spending money on the building of a 
large hopper in accordance with such formulz. In our opinion this 
matter cannot be satisfactorily decided except by trials with a large 
experimental hopper which will take into account the movements 
of the grain during manipulation as pointed out in our former 
letter. Until this has been done we must continue our usual prac- 
tice, which so far has proved safe and reliable, viz.:—“‘ To treat the 
wheat as a fluid having a weight of 47 lb. per cubic foot, and to 
make an allowance or reduction for the friction of the grains 
amongst themselves and ——- the side walls. Such allowances 
being determined by the shape, area, and height of the proposed 
bin.’ HIGGINBOTTOM AND StvaRt, Milling Engineers. 

Liverpool, October 4th. 


A PHASE OF FOREIGN COMPETITION. 

Str,—In my letter in your paper of January 3rd, 1879, under 
the heading “‘ Iron Trade Wages,” I alluded to foreign competi- 
tion, and made some remarks upon one point having a bearing upon 
it. With your courtesy I may now make a few statements of facts 
bearing upon other points having also a bearing upon it in another 
department of trade. (1) Some years ago—I am bound to speak 
somewhat indefinitely owing to the nature of this communication— 
two gentlemen left an engineering establishment of considerable 
standing and repute, one a little time after the other; they were 
foreign gentlemen. The firm they had been engaged by within a few 
weeks after they had gone were surprised to find these gentlemen 
were advertising themselves as ‘‘ Engineers and Machinists,” and 
having a works in Germany—a works the buildings of which were 
just in course of completion at the time they left England, where 
they had been employed for some time. Their surprise was still 
more heightened when they found they were actually lithographing 
their designs, and that too without alteration of any dimension. 
At the Paris Exhibition they exhibited machines which, had it not 
been for the name upon them, might have been taken as having 
been made by the English firm, whose designs they had covertly 

t possession of whilst working in the capacity of draughtsmen. 

is firm has now no foreigners in its employment. 

(2) Within the last few years all, of any design, that was in or 
being produced in the drawing office of another firm of standing 
was traced at a place in a northern town—the works were in its 
suburbs—and the tracings were sent direct to Germany. Other 
similar instances I might give, but they would add nothing to the 
point of the two given above, which to a thoughtful mind speak for 
themselves and need no comment. I myself have been connected 
with a firm as a shareholder—although I am not referring specifi- 
cally to limited companies—in which I found persons higher in 
position than draughtsmen were guilty of the same kind of thing. 

September 20th. Pro Recta, 


GRIFFITHS SCREW PROPELLER SHIELDS, 

S1r,—The enclosed paper gives a short account of my propeller 
shield, which I discovered after a long course of model experiments 
to be the only arrangement that can be applied to screw ships to 
prevent the screw drawing away the dead water from the stern, 
which, as marine engineers are well aware, increases a ship’s resist- 
ance nearly 40 per cent, In 1879 I explained to the Institution of 


docking the ship. Taking the cost of marine engines at £40 per 
nominal H.P., and allowing a similar sum—a very moderate esti- 
mate—for the coal they require, space occupied in ship by the coal, 
repairs, &c,, the increase of 6 per cent. in s , to obtain which 
19 per cent. more power would be required, is equivalent to an 
increase in the value of the ship of £1520 for every 100-I.H.P. of 
the engines. - Rost. GRIFFITHS. 
54, Gresham-street, E.C., October 3rd. 


A PROBLEM IN HYDRAULICS. 


Sir,—Can any reader explain this simple hydraulic phenomenon : 
—A small pump, driven by steam cylinders, bad a 6in. delivery 
pipe, but it was found that the power of the engine was not 
sufficient to deliver to the top of the reservoir. A “‘ practical 
man” suggested the apparently stupid method of making the 
delivery pipes 3in., but a to say the pump now works and 
delivers easily to the top. Why? Has the velocity anything to 
do with it? Vv. & 

Manchester. 


THE NEW PUTNEY BRIDGE. 

On page 258 we publish the second of a number of drawings 
of the new stone bridge to be constructed at Putney. In 
succeeding impressions we shall publish other drawings and 
descriptions. 


ELECTRICITY AND TORPEDO WARFARE.—In a short notice on gun- 
cotton at the end of the article on the above subject in THR 
ENGINEER of September Ist, it appears that we were in error in 
attributing to Mr. Abel the discovery of the valuable property 
which gun-cotton, together with other explosives, possesses in oe 
capable of violent explosion through the agency of detonation. 
The credit of this discovery is, we now understand, due to Mr, E, 
O. Brown, of the Chemical Department, Royal Arsenal. 


Exectric LIGHTING AT THE RoYAL ALBERT Dock.—As may be 
remembered four stations have been erected in the dock, each con- 
taining a 20-horse power condensing engine, supplied by Messrs. 
Marshall and Co., and a number of electrical machines. Some of 
these work the powerful are lights suspended from tall latticed iron 
posts, and others, giving alternate currents, are connected with 
two main leading wires running along all the sheds on the north 
side of the dock. At each shed a commutator is provided, so that 
the current can be turned into the shed or the shed may be cut 
out. Specially constructed suspenders are suitably distributed 
over the interior, the front, and the back of the shed, to which the 
lanterns containing the electric lamps can be attached ; provision 
is also made for connecting ships lying alongside the quay by 
means of movable leading wires to the circuit, so that electric 
lights can be placed in the hatchways and below for facilitating 
loading and unloading during night time. As this mode of work- 
ing has given universal satisfaction on the north side of the docks, 
Messrs. Siemens have now received a further order from the 
dock company to fit up the sheds on the south side in a similar 
manner, and the work is being pushed on with all speed. 


CHESTERFIELD AND DERBYSHIRE INSTITUTE OF MINING, CIVIL, 
AND MECHANICAL ENGINEERS.—The next general meeting of the 
members of the Institute will be held in the lecture room—the 
Stephenson Memorial Hall, Chesterfield—on Saturday, the 14th 
October, at 2.30 p.m., Lord Edward Cavendish, M.P., president, in 
the chair. The following papers will be open for discussion :— 
(1) On compressed air, viz.:—Mr. D. P. Morison’s paper “‘On the 
application of Compressed Air to Coal Mines” (see Part I 
vol. vii.). Mr. Joseph Timms’ paper, entitled, “‘The connection 
between Heat Expended and Work thereby Done ; also the use of 
Compressed Air as a transmitter of Power theoretically considered” 
(see Part II., vol. ix.). The late Mr. C. T. Owen’s paper, on ‘‘ A 
Compensating Air Compressor” (see Part II., vol. ix.). (2) Mr. 
J. A. Longden’s paper on ‘‘ Pit Ponies” (see Part IV., vol. ix.). 
(3) Thereport of the Coal-dust Experiments Committee. (See PartI., 
vol. x.). The following will be taken as read :—‘*On Mining Coal by 
Compressed Lime, under Sebastian Smith and Moore’s Patent,” by 
Mr. Sebastian Smith, Shipley, Derby. ‘‘ The Manufacture of Coal 
Gas, and its application to Artificial Iumination-—fifth paper of 
the series—distributing apparatus, meters, burners, &c,” by Mr. 
Charles Edwin Jones. ‘The Electric Exhibition at the Crystal 
Palace, London; closed June 3rd, 1882,” by Mr. G. E, Smith, 
Nottingham, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Gerotp and Co., 
LEIPSIC.—A. Twietmeyver, Bookseller. 
NEW YORK.—Tse Wititmer and Rocers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


cases, be accom; 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to ther destination. 
No notice will be taken of communications which do not comply 
with these instructions, 


to copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing tions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

C. H. (Plymouth).—The Alaska's propeller is 23ft. 8in. diameter, 34ft. 6in, 
pitch, and has four blades, with a surface of 190 square feet. 

L. D. (Birkenhead).—The governor which we illustrated in our issue of the 
2 of September, may be obtained of Messrs, Durham, Churchill, and Co., 
23, Leadenhall-street, B.C. 

F. ann J. B (Keighley)— There is no book in existence on the production of 
malleable iron castings, but you may consult the books on founding referred 
to in this column in our last impression. If you will say what it is you 
wish to know, we shall be happy to supply you with information, 

Enquirer.—Mr. A. Manning, Dock House, Billiter-street, the docks being 

ted by the East and West India Dock Company, of which Mr. 
Manning is also the engineer. The contractors are Messrs. Kirk and 
kandall, 88, Horseferry-road, § W., and Warren-lane, Woolwich. 

C.—The cross arms in your sketch do not in any way affect the pressure on 
the end C of the tube, and the force which applied at C will keep the 
opparatus at rest, will be precisely eyual to that applied at B to drive the 
piston in, This ought to be evident to you at a glance, because it is rasy to 
see that the cross arms being identical in dimensions, the strains on them 
must balance each other, leaving the force at C in your diagram to balance 
the strain on the piston B. 


FOUNDRY MIXTURES, 
(To the Editor of The Engineer.) 

Sir,—Will some of your correspondents kindly give their experience of 
the best mixtures of iron for light castings for agricultural machines, 
strong mixtures of pig and scrap that give good results under test, and 
work well in tooling ? FounpRY MANaGER. 

Essex, October 4 


THE ATTRACTIVE POWER OF MAGNETS, 
(To the Editor of The Engineer.) 

Sin,—Will any of your reeders kindly tell me, First, what is the 
influence exerted by the size of an armature on the attractive force of an 
electro-magnet’? In other words, I suppose the mass of the armature 
ought to bear some definite relation to that of the magnet to get the best 
result, but I can find no mention of this in any treatise on magnetism 
and electricity. Secondly, what is the proper relation to get maximum 
effect between the mass of a solenoid and its core? In other words, will 


SUBSCRIPTIONS. 
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THE FERRANTI DYNAMO. 


Iy our impression for September 22nd, we considered at 
some length the principles affecting the efficiency of 
dynamo-electric machines. Our remarks were evoked by 
a couple of letters which had appeared in the Times 
dealing with the efficiency of what is now spoken of as the 
Ferranti dynamo. Another correspondent has now taken 
up the ye and the 7imes of Monday contained a letter 
from Mr. erick Pertwee, manager of the Birmingham 
and Warwickshire Electric Light Company, Limited, in 
which certain startling statements are made. Mr. 
Pertwee, after referring to the great outlay necessary to 
establish a system of electric lighting under existing 
arrangements, submits the following figures concerning 
the prices of the largest d o machines at present 
offered, of various makes, for incandescent lamps in 
multiple arc:—The largest dynamo capable of running 
160 20-candle power lamps on the Brush system costs 
£720 x 310 = 49,600 lights = £223,000; the largest 
dynamo capable of running 200 20-candle power lamps on 


the Siemens system costs £300 x 250 = 50,000 lights = 
£75,000 ; the largest dynamo capable of running 1200 
20-candle power lamps on the Edison system costs £2400 
x 41 = 49,200 lights = £98,400; the largest dynamo 
capable of running 25,000 20-candle power lamps on the 
Ferranti system costs ? x 2 = 50,000 lights = £25,000 (?). 
From careful inquiries which he has made he finds that 
machines up to the present time supplied for incandescent 
work yield as follows :—Brush, four lights; Siemens, at 
the Savoy Theatre, eight lights ; Edison, at the Holborn 
installation, ten lights; Ferranti, at the trial installation, 
eleven lights per horse-power. 

Now, such a definite statement as this coming from the 
manager of an electric light company, may very well mis- 
lead the unwary. We lows already explained that the 
electricity obtained from a dynamo cannot 
energy than has been expended in producing it; and 
that, as waste, &c., has to allowed for, the return will 
certainly not be so great. Of course, after the electricity 
has been produced its energy may be wasted. Thus, even 
if it be true that the Brush Company’s dynamos give but 
four 20-candle lights per horse-power, as stated by Mr. 
Pertwee, it by no means follows that the fault resides 
in the dynamo, The wires, the lamps, the insulation, and 
many other things, may all be at fault. All, however, 
that it is necessary we should insist on is that, no 
matter what the construction of the dynamo may be, not 
more than about 90 per cent. of the power actually ex- 
pended in driving it can be got out of it ; and it so happens 
that the dynamo can, so to speak, be indicated. That is 
to say, the quantity of current and its potential or electro- 
motive force can be measured by accurate instruments, and 
such instruments applied over and over again to half-a- 
dozen well-known dynamos have proved that a very high 
percentage of useful effect can be got from a sufficient 
number of these machines of different type to prove that 
there is very little room for improvement in this special 
direction. 

We do not know what the construction of the Ferranti 
machine is ; the secret has been very closely kept ; but we 
have not the least hesitation in saying that it will not 
return in electrical energy available for lighting purposes 
more than 90 per cent. of the power put into it. On this 
point there is absolutely no room for doubt of any kind ; 
there is no loophole or means of escape. It is as impos- 
sible to get more out of a dynamo than has been put into 
it as it is to make a mill wheel pump water to turn it and 
drive a pair of millstones besides. If we take Mr. 
Pertwee’s own figures we shall come at some startling 
results. He asserts that a Ferranti dynamo can be made 
which will work 25,000 20-candle lamps—that is to say, 
a single machine will maintain 20 xX 25,000 = 500,000 
candles. Mr. Pertwee admits that the Ferranti ma- 
chine can maintain but eleven lamps per horse-power. 


Now 25,000 The great 


Corliss engine at Bradford, noticed in our , has a 
cylinder 40in. in diameter and 10ft. stroke, and it makes 
about 800ft. of piston speed per minute. Two such engines, 
making about 900ft. of piston, would be required to drive 
the single Ferranti dynamo of which M. Pertwee speaks. 
Whether it is advisable or not so to concentrate the power 
required in a large district is at least open to question ; but 
if we assume that there is nothing objectionable about 
this part of the scheme, and that it is even better in some 
respects than the Edison system of sub-dividing the power 
required among a number of dynamos and engines, we 
have the fact remaining that so far as the efficiency of 
the dynamo is concerned nothing whatever has been 
gained. As far as can be gathered from Mr, Pertwee’s 
letter, the Ferranti machine is simply a colossal 
dynamo; but there is no reason ee, as re- 
garde the principles of action involved, why other 
ynamos should not be made just as large. Within 


more 


= 2270 indicated horse-power. 


’ | moderate limits, the energy of the current generated when 


a coil of insulated wire cuts a netic field is quite 
independent of the velocity with which it cuts it. The 
power expended in cutting a series of magnetic fields at a 
double velocity will be doubled ; but so will be the number of 
the currents produced,and the augmentation set up in actual 
resistance, will, of course, be returned in electrical energy. 
Consequently a dynamo may be made with an armature 
20ft. in diameter as well as one with an armature of 20in. 
Practical difficulties of a troublesome character may be 
incurred, but there is no theoretical objection whatever to 
be urged against, let us say, a Ferranti machine with an 
armature 20ft. in diameter ; only, as we have said before, 
it has yet to be proved that any practical advantage can 
accrue from the adoption of one big dynamo instead of 
several smaller machines. It may be that the Ferranti 
machine is after all of very moderate dimensions, but if 
that is the case it is impossible to see how over 2000-horse 
power can be im to it. 

It is to be regretted that Mr, Pertwee has given no 
definite information concerning the reasons why the 
Ferranti machine will give 11 lights or 220 candles 
horse-power. It may be worth while to add that this 
performance is by no means unprecedented. Indeed, with 
some lamps it has been beaten. If the angular velocity of 
the armature is very great—which it may be if the armature 
is very large in diameter, although its number of revolutions 
per minute is moderate—then the electro-motive force of 
the machine will probably be great, and this may con- 
ceivably enable a high candle power to be got per horse- 
power with special lamps; but Mr. Pertwee gives no 
information on this subject. In point of fact, up to the 
— moment we have heard nothing concerning the 

erranti dynamo but apparently extravagant assertions 
unsupported by an atom of proof. To say the least, the 
adoption of this course is unfavourable to the Ferranti 
dynamo, and will tend to prejudice it in the eyes of scien- 
tific electricians. 

THE DUTIES OF SUPERINTENDING ENGINEERS, 

A etter, which will be found in another page, from 
the pen of ‘ Wooden Sleeper,” raises a question of 
very great interest and importance, Someone it is evident 


must put inventions and improvements into practice, other- 
wise the inventions can be of no possible value, and the 
improvements can never do any good. It is also indis- 
putable that the arts and sciences have made enormous 
advances within the last century, and that these advances 
have been for the most part brought about by the inven- 
tive energy of the nation ; so that, reasoning by analogy, the 
inventor ought always to be enco and his inven- 
tions tried. The question indirectly raised by “Wooden 
Sleeper ” is, slang , who are the proper persons to put 
inventions into practice? If we interpret our correspon- 
dent literally, he says in effect that superintending engi- 
neers of railways are not the right men to introduce 
improvements of any kind in permanent way ; and by 
parity of reasoning, it follows that the superintending 
engineers of shipping companies, the managers of works, 
and ultimately, even our own Admiralty and War-office, 
should have nothing to do with inventors and inventions. 
We have no doubt that those inventors who read our 
correspondent’s letter in this way will be very angry, and 
not without reason. The impartial observer will, how- 
ever, be willing to admit that there is something to be said 
on our correspondent’s side. What that something is we 
propose to explain here. 


We find at the very outset that the statements of 
“Wooden Sleeper” are comparatively narrow in their 
application ; but within certain limits they apply to the 
ordinary routine of the superintending engineer’s life with 
startling force. An engineer is appointed to a large rail- 
way. He finds the permanent way in admirable condition ; 
and the great body of railway engineers in this country 
say that the road is as good as it can be made. The 
company which he serves is prosperous ; good dividends are 
regularly paid, and the shares of the company command a 
high price. Is he under the circumstances justified in 
making any alterations in the road? We can give but 
one answer to this question. He is not justified. If the 
so-called improvement should fail it may entail the most 
disastrous consequences; and the great travelling public 
will argue, and very justly, that no railway engineer 
has a right to make experiments which may endanger 
life for the sake of, perhaps, adding a small sum to the 
dividends of the company which he serves. Passengers 
will argue that whether the railway company pays 5} per 
cent. or 5? per cent. is a matter of no importance what- 
ever tothem. They care nothing at all about the profits 
made by the carriers; but they do care a great deal 
about being carried safely. It is clear that no engineer 
could lay down two or three miles of permanent way of a 
new type on any of our main lines without incurring a 
responsibility great enough to make his hair turn grey 
before six months were over. We do not think that a 
salaried servant of a company is called upon to incur any 
such risk. But it may be said that there is no necessity for 
putting down a really experimental road on a main line. 
It may be first laid on sidings, or on branch lines, and so 
tested. This is only true in a limited sense. If a boiler or 
a bridge is being tested, we put more strain on them 
than they will have to carry in regular work. But this is 
not the case with permanent way on branch lines or in 
sidings. It will not in such situations be run over by 
heavy trains at excessive rates of speed, and consequently 
the experience acquired in any place but that to which the 
improvement is ultimately to be applied, although useful 
as far as it goes, does not go far a to be very useful. 
The true experiment begins when a bit of the new track 
is laid, let us say, on a sharp curve on the main road, away 
from a station. A very large number of railway inventions 
have come to grief in this way. Every railway engineer 
who has reached middle life will remember the dozens of 
systems of permanent way which he has seen tried, and 
not one of which is now in existence, although it pro- 

ised well in a station yard, or on a bit of out-of-the-way 
branch road. The North London Railway Company 
used to give every inventor with a reasonably good system 
of permanent way a chance of trying it. There is not a 
line in the kingdom on which several systems have not 
been tested ; and in spite of this, at this moment the fact 
remains that in Great Britain there are only two systems 
in use—the longitudinal and the cross sleeper—and that in 
the United States, with a greater railway mileage than, 
perhaps, that of all other countries put together, there is 
virtually but one system—the cross sleeper system—in use. 
It does not follow from this that there are not better sys- 
tems of permanent way available, but it does go to show that 
the superintending engineer who would give up the wooden 
cross sleeper for something else—a something that will be 
regarded as a radical change by a host of railway men— 
cannot help assuming a _ responsibility. It could, 
indeed, be argued that he was rejecting the acquired 
experience of nine-tenths of the railway engineers and 
railway companies of the world; and it would require 
more than ordinary audacity to do this. If we turn to 
the case of the superintending engineer of a steamship com- 

y we see that there are many pointsof similarity between 

im and his professional brother. The man, for instance, 
who puts boilers of a new type into a steamer intended to 
cross the Atlantic incurs a tremendous responsibility ; and 
we are not at all clear that a superintending engineer is in 
any sense or way bound to incur it. If theships under his 
charge have been doing well, why make a change, which 
may mean so much for the sake of gaining an uncertain 
advantage? We might go on to cite numerous other 
instances of the same kind, as, for example, the 
manager, let us say, of a + brewery with a splendid 
reputation. Would such a man be justified, for 
the sake of possibly increasing his employer’s profits, in 
introducing modifications and changes which may imperil 
the reputation of his firm? It is well known that a very 
small alteration in a blast furnace making a particular 

uality of iron will entirely change the nature of the pro- 

uct. Would not that manager be open to rebuke who, 
when a furnace was going well, attempted to make it 
better, and only succeeded in making it go worse ? 
there not a time and a place when it is good policy to let 
well alone? We think so. 

But it may be argued, if this rule is to be followed then 
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inform correspondents that letters of inquiry addressed to the 
/ and intended for insertion in this column, must, in all 
*.* We cannot undertake to return drawings or manuscripts; we 
| 
| 
| 
P 
a tubular core give as good results asa solid core? Thirdly, in making | 
some experiments recently with a small electro-magnet, not horseshoe, | 
with a resistance of about one Ohm, I put a thin plate of iron about four 
times the area of the pole on the magnet. On this I placed an ordinary 
fin. nut, On trying to lift off the nut, to my surprise the thin plate 
armature came with it, the nut under inductive influence attracting the 
armature more powerfully than the magnet itself did. Will any reader 
explain the cause of this phenomena to A iim” 
London, October 4th. 
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no improvements can ever be effected in permanent way 
or anything else. We have written nothing to justify 
such a remark. We have not said, for example, as regards 

rmanent way, that risks should never be run, or that no 
inventions should be tried. We have pointed out that 
there is much to be said on the side of the superintending 
engineer who refuses to take the responsibility of trying new 
things ; but this is quite a different affair. The proper 
course to be pursued is for the directors, who are supposed 
to know something about railway matters, to examine the 
invention proposed for adoption ; to call on their consulting 
engineer for an expression of opinion, and after also con- 
sulting with the superintending engineer, to give the thing 
a trial. In this way they can always argue, and with 
truth, that they took every reasonable care to see that 
they were safe before they made the change. The super- 
intending or executive engineer will then have his 
responsibility shared, and a load taken off his shoulders. 
In this way, perhaps, our correspondent, ‘“ Wooden 
Sleeper,” would be quite content to try any reason- 
ably good system of permanent way, and to give it fair play. 
He would practically have the orders of his directors to 
fall back on, to hold him scatheless should an accident 
occur. In the same way the superintending engineer of a 
steamship company, or the manager of a brewery, could be 
cleared of responsibility. In a word, we contend that 
executive engineers of all kinds are justified in refusing to 
make, on their own responsibility, changes in systems 
giving good results. Whether the directors of railway and 
steamship companies, and the 4 ei of manufacturing 
establishments, are equally to be excused if they do not try 
new things or test the advantages of improved methods of 
working, is not, we think, a point worth discussing. We 
are dealing now with the duties of engineers, not with 
those of their employers. 

If we further examine the question raised by “ Wooden 
Sleeper,” it will be seen that his contention appears 
to apply only to experiments the making of which may 
entail risk on some person or persons, or on the property of 
the railway a ie At least, this is the light in which 
we read his words. If he holds different views from these, 
then we must beg to differ from him, and he will find 
moreover that his practice will be diverse from that of all 


the more efficient men of the day. For example, new and | §, 


presumably improved types of locomotive are being 
designed every day and put to work, and there is no reason 
why this should not be done; nor does the engineer 
incur more than his legitimate responsibility by doing it. 
A new type of locomotive may burn more fuel than that 
which went before it, or prove unsatisfactory in various 
ways ; but its use can in no conceivable way endanger the 
lives of the passengers whom it draws, so long, at least, as 
certain truths well known are kept in mind and acted 
upon. There can be no objection to testing a new carriage 
or a novel signal, because none of these things are likely 
to endanger human life by their failure. Yet even here we 
are close to very rigid limits. For example, the locomotive 
superintendent who puts a new type of aah axle under 
an express engine incurs a very grave sexpnalhitity. The 
rejection of iron axles for steel axles again was a very serious 
matter. So, reasoning in this way, we may lay it down as 
arule that no executive engineer is called upon to incur 
the responsibility of testing inventions which, by their 
failure, may endanger life or property, or the reputation of 
the goods made by his employers. But, on the other hand, 
he'is justified in giving careful consideration to, and in 
swe J to practice, any invention which appears likely to 
benefit his employers, and the trying of which entails no risk 
such as we have named. In practice this rule is acted upon 
very largely ; and it will be found that all inventions whose 
adoption involves personal risk of any kind have moved 
slowly, and have in the end made their way into favour 
either because they were urgently needed, or because they 
were thoroughly excellent and new. There are hosts of 
inventions applicable to an immense number of depart- 
ments of human life, every one of which entail greater or 
less risk in their adoption. It may bea risk of life or 
limb, or of property ; but at all such inventions the world 
looks askance, and the engineer is certainly not to be 
blamed, if he follows the example of the world, and 
refuses to be made a martyr in the cause of progress. There 
are, we need hardly add, enthusiasts who will see no good 
thing in what we have written; but we do not write for 
enthusiasts of this type. Prudence is necessary to the 
success of every man, and the executive engineer who 
refuses to incur a grave responsibility is only manifesting 
prudence. Yet these gentlemen must not forget that 
there are occasions on which to display limitless audacity 
—_ be the most prudent course which it is possible to 
opt. 


THE MUNICH ELECTRICAL EXHIBITION, 


Tur meeting of the Iron and Steel Institute at Vienna afforded 
an opportunity to many who would not have otherwise done 
so to visit the International Electrical Exhibition at: Munich. 
The exhibition is held in a large building fashioned after the 
manner of our Crystal Palace, and called the “Glass Palace.” 
The Exhibition following so closely after those of Paris and 
London, can hardly be expected to contain much that is new; 
yet it will be found to indicate progress. A special feature of 
this Exhibition was to have been the transmission of power by 
electrical apparatus ; but at the time of our visit the arrange- 
ments were incomplete. There is it seems plenty of water 
within a mile or two of the town, and it was hoped to utilise 
this. According to the original programme the Exhibition 
will be closed about the middle of this month, whence 
it is doubtful if the experiments will be carried out. The 
attraction of these exhibitions of course centres around the 
electric light apparatus. Most of the better-known systems are 
shown here, even if it be on a small scale; thus we find Burgin, 
Brush, Fein, Schuckert, Siemens, Weston, and Edison dynamos, 
some differing somewhat from the types we are accustomed to 
see, while Edelmann, Schwerd, Schéneman, Einstein, &c., exhibit 
machines of a type, so far as we know, not yet familiar in 
England. An effort, and we think a successful effort, has been 


made to show the adaptability of the electric light, both of the are 


and the incandescent systems, to interior lighting. In the 
restaurant a dining-room is lighted by Siemens lamps from the 
outside through coloured glass windows. A picture gallery is 


lighted from above. A model chapel constructed of paper and 
wood—designed to show the old style of church architecture 
and furnished with a kneeling figure of a cardinal in red hat 
and gown—is lighted from above by a Crompton lamp. The 
effect is very fine, the light being arranged to throw a flow of 
light like brilliant sunshine through a window over the kneeling 
figure. The small theatre, also built of gingerbread material, 
has the stage lighted by Edison lamps, whilst the body of the 
theatre was at first lighted by six Schuckert lamps from above 
through a glass screen. These were afterwards supplemented by 
Edison lamps round the walls—not, we should imagine, to 
increase the effect, which was undoubtedly good, but to show the 
different systems. Various other rooms were lighted by Edison 
and Maxim lamps. Prizes have been offered for the best designs 
for electric light fittings in the shape of chandeliers, with a very 
satisfactory result. Two new und interesting incandescent 
lamps are shown. These are the Miiller and the Cruto. The 
former differs little if any, except in the form given to the carbon 
filament, from the Swan lamp. The carbon filament of the 
Swan lamp, as is well known, has a single complete loop; in the 
Miiller lamp the carbon is spirally arranged throughout. This 
perhaps gives a greatly equality of radiating surface in every 
direction than any other form, otherwise it has no special 
advantage. The carbon of the Cruto lamp is electrolytically 
deposited upon another material which is afterwards removed, 
leaving a hollow filament. The resistance of the carbon varies 
directly as its length and inversely as the area of its section, and 
the heat developed is represented by the equation H = C? R, so 
that any alteration in R directly affects H—for example, doubling 
the resistance doubles the heat effect. Hence, with a hollow 
carbon the same current will give a greater heat effect, or a less 
current will give the same heat effect, both tending towards 
greater economy. The practical value of such hollow 
carbons is a question of the future; but the idea is by 
no means new, although these are the first lamps of 
the kind exhibited. The hollow carbons of the Cruto 
lamp are spirally arranged like those of the Miiller lamp. 
Close to the stand upon which the Cruto lamp is shown are two 
very interesting archiological relics, these being Steinheil’s 
original telegraph and Reiss’ original telephone. Modern 
telephony, telegraphy, medical electricity, are well represented. 
The most important feature of this Exhibition is in the exhaus- 
tive tests which are being made of the dynamos and lamps. The 
commissioners have entered eagerly into the question, and no 
pains have been spared to make the tests complete and trust- 
worthy. It is in this direction that the Munich Exhibition will 
probably play a more important part than either of its pre- 
ecessors. In future articles we shall enter into a little more 
detail with regard to some of the prominent exhibits. 


THE WORD “ ELECTRIC,” 


Peruaps there is no scientific word in more frequent and 
general use at the present time than the term electric ; and of 
the multitudes who are constantly employing it there are, we 
fancy, very few who know when and by whom the word was 
introduced into the language. To William Gilberd, who lived in 
the sixteenth century, is to be ascribed the honour. In 1600 
was published in London his “De magnete, Magneticisque 
Corporibus et de Magno Magnete Tellure, Physiologia nova.” 
This work, in which the foundation of the doctrines of terrestrial 
magnetism was set forth, contains the words, “Vim illam 
electricam nobis placet appellare quae ab humore provenit.” 
William Gilberd was born at Colchester in 1540, and died in 
London 30th November, 1603. He studied at Oxford and at 
Cambridge, travelled on the Continent, and then settled as a 
physician in London in 1573. He soon gained a great name, was 
appointed body-physician to Queen Elizabeth, and afterwards to 
King James I. He was probably an intimate associate of Lord 
Bacon, who at the same time frequented the court, and consider- 
able resemblance has been traced between the style in which 
these two men wrote. His work, “ De Magnete,” is written with 
great clearness, and full of suggestive experiments, and is 
decidedly the first of its kind. It is remarkable that he pub- 
lished less in England than abroad; and while at home, 
up to 1628, only two editions of his work appeared, 
five had been published in Holland and Germany. Gilberd 
will always be remembered in that it was he who propounded 
the idea that the earth is a great magnet having poles like 
a common steel magnet ; he it was who made out that the cause 
of the direction of the compass needle was not to be sought in 
the heavens, nor in the situation of iron masses in the northern 
region, but in the globe itself taken as a whole. This great and 
correct idea gives Gilberd complete right to be regarded as the 
founder and establisher of terrestrial magnetism. To illustrate 
the analogy of the earth to a magnet, he constructed a spherical 
steel magnet, to which he gave the name, still retained, of 
“Terella.” With such a Terella on which he acted with a mag- 
netic needle, suspended from a thread, he showed how the direc- 
tion of terrestrial magnetic force varies from place to place. He 
divined that the inclination was not the same over all the globe, 
but must increase from the equator to the poles, a divination 
established five years after his death by Hudson. He held that 
the magnetic poles accorded with the geographical poles, and the 
magnetic equator with the geographical equator ; and, consider- 
ing the few determinations made during his lifetime, this is not 
to be wondered at. He believed that the solid ground alone was 
negative, and not the water, and did not arrive at the truth in 

to declination. Moreover he knew that, and showed the 
why and wherefore of, a rod of iron becoming a magnet when 
placed in the magnetic meridian, and that iron became magnetic 
when hammered. He was buried in his native town, and the 
monument erected by two of his brothers is well preserved in 
the Church of Holy Trinity ; on the lowest part of it is a black 
sphere let into a slab of alabaster representing the Terella to 
which we have referred. 


THE PRODUCTION OF COAL. 


THE agitation amongst the miners of the United Kingdom has 
brought into prominence the question of the production of coals. 
It appears that there was a very large reduction in the average 
amount of coal sent to bank by each miner during the years 
of prosperity in the coal trade a decade ago. Since that time it 
is clear that there has been a large recovery, but the average 
amount sent out by each miner has been less last year than it 
was ten years ago, before the extraordinary increase in price. 
Eleven years ago it appears that every miner sent out on the 
average 315 tons of coal in the year—the quantity being obtained 
by dividing the annual production of coal by the total number of 
miners. For three years—years of high wages and less work— 
the average production decreased, but since that time there has 
been year by year an enlargement of the average output, but 
even last year the production was only 311 tons—or four tons 
in the year less than it was ten years before; and it is to be 
remembered that this is despite the fact that there has been a 
considerable growth of the trade in some of the centres where it 
is most easily worked, and also despite the fact that there has 
been an improvement in some of the facilities for production and 


for bringing the coal to the top of the pit. This lessened pro- 
duction is due in some degree to the large number of workmen 
who crowded into the trade during the years of high wage, and 
who, remaining in it, have had in many instances to work limited 
time, and thus have reduced the average production ; and it is 
also noteworthy that the average yield varies much—the yield of 
the Monmouth and Glamorgan district being very low, and that 
of South Durham very high; whilst there is between the 
highest and the lowest nearly 100 tons a year, in the average, 
difference. Much must depend upon the class of seam that is 
worked, but beyond this, the most potent influence in affecting the 
average is the prevalence or otherwise of the practice of working 
short time. The more the miners work full time the greater is 
their average yield, and, of course, their average earnings. It is 
this that is the great obstacle to “ restriction,” the introduction 
of which would be fatal to the trade. 


LITHRATURH. 
The British Navy. Vol. III. By SirTuos. Brassry, K.C.B.,M.P., &c. 
1882. 


Tus volume differs a good deal in character from its 

redecessors, being devoted to “Opinions on the Ship- 
building Policy of the Navy.” These are taken in succes- 
sion on the general question as to the classes of ships that 
should be built and in what relative proportions, and then 
to the actual construction and dimensions of each class, 
namely, sea-going ships of war and ships of special types, 
turret ships, monitors, torpedo ships, and circular vessels ; 
also, in their place, armour, rams, torpedoes, and systems of 
propulsion, formsof bow, &c.,aredealt with. Lastly, are given 
the parliamentary speeches and papers by the author on 
designs of ships of war. On the important question as to 
the best type of ship of war, the author, assisted by quota- 
tions and facts, brings us to rely primarily on sea-going 
armour-clad ships, all other classes, such as coast defenders 
and unarmoured ships, being quite subsidiary to those 
which would, if more powerful than those of our enemy, keep 
the sea, and cause us to be in the position pas force, 
and our enemy that of a defending army, with most of 
the advantages of supply on our side. We read, “ Having 
command of the seas, you may take the offensive on the 
shores of an enemy. If beaten, or reduced to the defen- 
sive, you will have to defend your own coasts ;” to which 
may be added that coast defences, however good, will only 
have an opportunity of proving their power if an enemy 
chooses to attack, which will generally only be if he 
believes himself your superior. 

Again we read, “Ironclad ocean-going vessels are not 
adapted to coast warfare. All the chief naval Powers, 
however, will a fleet of ocean-going ships ; indeed, 
they have such fleets already, and all will desire to fight 
for the command of the sea in those European waters 
which will become the arena for great naval battles, 
Operations, therefore, will begin with encounters between 
ocean-going ships, and the conqueror in a general engage- 
ment, secure from attack on his own shores, will be able to 
employ his coast defence fleet to the best advantage.” This 
consists, we are told, of two classes—river gunboats and 
floating harbour defences, and coast defence vessels capable 
of operating in European waters. 

As to the best type of sea-going ironclad, we read :—“In 
concluding this general review of the most recent ship- 
building operations of foreign naval administrations, it 
will be observed that the list comprises four central battery 
ships, three barbette ships, seven ships in which the bar- 
bette and central battery are combined, thirteen sea-goin 
first-class coast service ships, four belted cruisers, anc 
three coast service ships, not of the sea-going type. The 
mastless turret ship predominates among the most recent 
constructions of foreign navies, the type in which the bar- 
bette tower is combined with the central battery ranking 
next in importance in point of numbers, but comprising 
the most powerful vessels now building in France.” 

As to armoured cruisers for secondary work, England 
will generally have anumber of armour-clads which have 

me obsolete for commission in the Channel and 
Mediterranean which will maintain our position com- 
pletely in Chinese waters and other distant seas, it is 
thought. 

As to tonnage, the author appears to incline to a ship of 
about 8500 tons, carrying about 43-ton guns as the maxi- 
mum size desirable, but thinks that the preference of 
France and Italy for monsters may compel us to keep a 
few. Unquestionably the increased power in new type 
guns tends to favour pieces of a moderate rather than an 
extreme bulk. 

As to masts, there is no question that the mastless sea- 
going type bas much greater fighting powers than can be 
secured by a full-rigged ship. “The turret ship, lightly 
rigged, is the most powerful type for the line of battle,” 
we are told. We hope, however, that it will be so far 
modified as to carry a secondary armament of new type 
medium guns, and that the spectacle of one gun per 
2850 tons, as in the case of the Inflexible, will not often 
be exhibited, the fault in our heavily-clad turret ships 
being that we have nothing to direct against the unpro- 
tected broadside batteries which the newer French and 
Italian vessels carry as auxiliaries to their very heavy guns. 
Sir T. Brassey suggests the substitution of such an arma- 
ment for one turret in the Dreadnought as a possible 
expedient. The French barbette system appears to be pre- 
ferred to the turret in many respects as giving better 
vision, greater command, decrease of weight of armour, 
and freedom from evils of gas, which may become very 
serious with breech-loading guns in turrets, The turret, 
of course, for close hard fighting must have a great advan- 


tage as to protection. 

The melion of this book, as we proceed, becomes of great 
interest ; for example, the contemplation of a gunless ram 
attacking at night or lying by till an enemy’s ship is in 
difficulty and then charging her ; Scott Russell’s graphic 
description of an imaginary encounter and the general con- 
clusions are most interesting ; and among the letters and 
papers on dimensions, Sir T. Brassey gives us some 
amusingly strong abuse of his own views by Lngineering 
and by General Mattei. With his predilection for small 
vessels, we are a little surprised not to find more on the 
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subject of the Elswick cruisers. We need not attempt to 
consider this work further. As we said, it mainly consists 
of a vast collection of opinions on the most interesting 
questions connected with the Navy, 


THE PROPOSED MANCHESTER SHIP CANAL. 


Now that the engineers instructed to make detailed 
surveys of the rivers Mersey and Irwell in connection with 
the projected construction of a canal to Manchester avail- 
able for ocean-going vessels, have presented their reports, 
more trustworthy data are obtainable than has hitherto 
been afforded as to the feasibility of the scheme. At 
present the Mersey and Irwell: navigation is but little 
used. The existing traffic is worked by the Bridgwater 
Navigation Company, Limited, through a canalised river, 
divided by locks and weirs into ten levels, with falls 
varying from 3ft. Gin. to 10ft., the total fall from Man- 
chester to Warrington being nearly 60ft., but during the 
greater portion of the year the water maintained, only 
allows the passage of barges with small cargoes. The 
question of utilising this water-way in some such manner 
as that now projected has long been before the Manchester 
public, and more than forty years back one couplet of a 
topical song somewhat prophetically ran— 

And this be true, Sirs, I'll bet you a crown, 
Manchester shall be, Sirs, a seaport town. 

But no previous scheme has been taken up with such a full 
determination to bring it to a practical issue as that shown 
by the present promoters, The steadily growingcommercial 
requirementsof Manchester have no doubtdone much togive 
strength to the movement, and considering that the annual 
cost of overland carri between Manchester and Liver- 
pool is estimated at between £2,000,000 and £3,000,000, 
the importance of any improved means of transit for the 
vast shipping trade of the district is obvious. Practically 
the only present outlet to the sea is by transit over rail, 
carriage by canal being an item so small as scarcely to 
enter into calculation; but it can scarcely be alleged that 
so far as the railway companies are concerned, there has 
been any neglect to provide ample means of transport 
between Manchester and Liverpool, No stronger proof 
of this is needed than the fact that there are at present no 
fewer than five separate routes by which goods can be carried 
—the London and North-Western Railway, vid Newton ; 
the London and North-Western Railway, vid Tyldesley ; 
the London and North-Western Railway, vid Lymm ; the 
Lancashire and Yorkshire Railway, v/@ Bolton; and the 
Cheshire Lines Railway, vid Warrington. It is, however, 
strongly urged that the trade of the district is seriously 
handicapped by unfair and excessive rates, and as an illus- 
tration of the view which manufacturers and merchants 
take of the present railway arrangements, the following 
extract from the evidence given, quite recently, by Mr. 
Peter Spence, J.P., of Manchester, before the House 
of Commons Committee on Railway Rates, will be of 
suggestive interest in connection with the proposed 
ship canal. Mr. Spence, after replying to a series of ques- 
tions with reference to the alleged proportionately exces- 
sive rates for carriage between Manchester and Liverpool, 
expresses his belief that manufacturers and merchants are 
helplessin the midst of thearbitrary and inequitable arrange- 
ments imposed by the railway companies, owing to the 
complete monopoly prevailing throughout the railway sys- 
tem of the country, and then adds :—“I now beg to cite 
an illustration afforded by the Manchester and Liverpool 
case. Although the men of Manchester and Liverpool 
were the first to construct a great railway, I speak 
advisedly when I say that so far as goods transit between 
these two cities is concerned, the invention of the locomo- 
tive has proved to be an unmixed evil. The charges per 
mile of the four railway companies who are fattening upon 
this traffic are nearly four times those between Manchester 
and Glasgow, and the South Lancashire trade is in this 
way annually fleeced of hundreds of thousands of pounds.” 
A wagon and horses road service, Mr. Spence contends, 
could carry goods for 25 per cent. less than the present charges 
of the railway companies. “A plate railway,” he adds, 
“has recently been proposed which would admit of the use 
of ordinary road wagon wheels, and thus save all terminal 
expenses at stations. By a ship canal between Manchester 
and Liverpool the economy of carriage would obviously be 
far greater than by any other system; steam navigation 
being, beyond controversy, the cheapest known mode of 
inland transit. I may add that the Manchester shi 
canal scheme has the approval of able engineers.” All 
three modes of relief were, however, practically denied to 
the Lancashire manufacturer, because if a Bill were pro- 
moted in Parliament for a horse tramway or ship canal, 
either scheme would meet with the determined opposition 
of four railway companies, and should any one of the 
schemes be actually inaugurated it would have to face a 
long struggle with the companies, who would reduce their 
rates in the hope of starving it into the “conference,” and 
the consequent acceptance of their former oppressive 
tariff. “I submit,’ Mr. Spence continues, “that the 
Lancashire manufacturer has a right to demand that 
Parliament shall require these railway companies to make 
reasonable rates, and also to abstain from using their 
enormous capital to crush any attempt he may make to 
aay a radically cheaper mode of carriage. On this 
ranch of the subject, I would say that if the result of 
this Committee’s labours is to fix the railway rates of the 
country, and to prevent them being lowered merely for the 
sake of destroying water carriage competition, there is no 
doubt that the scheme of a Manchester ship canal will 
be undertaken at once, and I for one will be happy to take 
shares in it.” 

A prevailing feeling such as this will in large mea- 
sure explain the determination with which the project 
of a ship canal, hitherto regarded as a scheme hopeless of 
realisation, has at length been taken in hand with so much 
determination. The object of securing a cheaper carriage 
by means of direct water transit to the sea is, however, 
not the only stimulus the ship canal has received. There 


is the avoidance of the dock and harbour dues at Liver- 
1 and the advantage which merchants would possess in 
ing able to ship their goods under the direct supervision 
of their own staff, thereby saving also the commissions now 
paid to forwarding agents. In addition to this there are 
anticipations of new industries springing up in the district, 
of extensive shipbuilding yards, with their dependent 
trades, studding the banks of the ship canal ; whilst it is 
urged that the exports of coal from the Lancashire collieries 
would greatly expand with the additional facilities afforded 
for competition with the seaborne coals from Wales. These 
and other considerations, amongst which may be added 
as not the least important the possibility of preventing the 
recurrence of the disastrous Irwell floods, have encouraged 
the promoters to persevere in a work which long ago was 
abandoned as impracticable. The work once again taken 
in hand, no time has been lost in placing the revived 
scheme on a definite footing. On the 27th of June last a 
meeting for the promotion of the improved navigation was 
held at the residence of Mr. Daniel Adee, and a pro- 
visional committee for the carrying out of the ~~ 
appointed, This was followed by the appointment of Mr. 
H. Hamilton Fulton, of London, whose name had for some 
time been prominently associated with a scheme for widen- 
ing, deepening, and straightening the rivers Irwell and 
Mersey, so as to bring a broad tidal stream up to Man- 
chester, and Mr. E. Leader Williams, of Manchester, for- 
merly connected with the River Weaver Navigation, as 
engineers, who were instructed to make the necessary 
detailed surveys and report as to the feasibility of con- 
structing a navigation to Manchester available for ocean- 
going vessels. In less than two months the engineers 
completed their surveys and presented their reports, Each 
engineer has acted independently, and Mr, Williams has 
presented a scheme essentially different from the original 
project of Mr. Fulton, which was practically the basis upon 
which the movement was again taken up. Mr. Fulton’s pro- 
posal as first set forth, to i a tidal navigation the whole of 
the distance, no doubt possessed a certain amount of fasci- 
nation for an inland town like Manchester. Mr. Williams 
has, however, been guided by considerations less on the 
sentimental and more on the practical side of the question, 
and the proposal he has submitted, to improve the present 
tidal portion of the river from Garston to Latchford, to 
make it from that point to Irlam semi-tidal, and thence to 
Manchester to construct a ship canal, has received the 
approval of Mr. James Abernethy, who has acted as the 
consulting engineer, and the subsequent adoption of the 
provisional committee and the promoters of the improved 
navigation. 

The report presented by Mr. E. Leader Williams has 
evidently been prepared with great care, and deals with 
the ‘aole question in a thoroughly comprehensive manner. 
In defence of his own scheme Mr, Williams has naturally 
been under the necessity of pointing out the disadvantages 
of the proposed tidal navigation. Amongst these the great 
depth of channel that would have to be cut, and the fact 
that the bottom of the Docks at Manchester would be, on 
an average, 92ft. below the level of the ground, are 
obviously serious obstacles in the way of Mr. Fulton’s 
project, whilst even the supposed advantage to be gained 
in the navigation of vessels by the incoming and outgoing 
tides is shown to be fallacious. The distance from the bar 
at the mouth of the Mersey to Manchester by the improved 
navigation is fifty miles, and Mr. Williams holds this 
distance too great for even a steamer to reach Manchester 
in one tide; and that it would therefore, above Warrington, 
encounter the ebb tide, with the result of losing more time 
on the journey than would be consumed in passing up a 
still-water navigation with locks. On every ground, 
whether of speed and safety of navigation or cost of con- 
struction and maintenance, Mr. Williams reports that he 
cannot advise the committee to adopt the project of a tidal 
navigation to Manchester ; and the alternative scheme he 
proposes is set forth as follows. The present condition of 
the water-way for navigation has already been briefly 
described, and to improve this in a manner to make it 
navigable for ocean-going vessels Mr. Williams, in his 
report, says :— 

I pro} to continue the tidal river from Garston to Latchford, 
above Warrington ; and above that point to Manchester, a distance 
of fifteen miles, construct a ship canal, with locks to raise the water 
level to nearly its present height at the proposed site of the docks 
at Manchester. At Latchford there will be a group of three locks 
of different sizes, placed side by side, close to and parallel with each 
other. Intermediate gates will be provided to each lock, so as to 
allow of the larger locks being for shorter vessels or barges 
without waste of water. Through a similar group of locks on the 
Amsterdam ship canal, nearly 700 vessels of different sizes have 
been passed in one day, so that detention need not be feared, as 
the largest locks will hold several vessels at once, or a tug and large 
train of barges. The gates and sluices will be worked by means of 
hydraulic power, for which purpose the fall at the locks will be 
utilised, the vessels will be able to pass quickly through the locks. 
Except at low tides, the gates of this set of locks will be all open 
about high water, as the tide will rise to above the level of the 
upper pound. At such times vessels will pass through the locks 
or through special large tidal gates without any detention. The 
large flood sluices—which are provided at each set of locks—will 
also be opened, and thus myer the tide gates, the three locks, 
and the sluices, a free flow of the tide will pass up the first pound 
—which will be thus partly tidal—to the next group of locks near 
Irlam, a distance of about eight miles. As soon as the tide turns 
on the ebb, the gates and sluices will be closed, and the level of 
tide maintained in that long reach of river. The locks at Irlam 
will be above the railway bridges of the Cheshire lines, which will 
therefore have no higher water level under them than high tides. 
These locks will be the same in every respect as those described at 
Latchford, except that the tidal gates will not be required, as the 
second pound—four miles long—will be above the level of tidal 
influence. The Irlam locks and sluices will pen back the water to 
a short distance above Barton Aqueduct, where the third and last 
set of locks, similar in every respect to those at Irlam, will be 
constructed. The Barton locks will maintain the ordinary level of 
the river to a height 8ft. less than at present below Throstle Nest 
Bridge, a distance of three miles, and give a level for the water in 
the proposed docks which will enable trade to be carried on with 
facility and dispatch. Steam power will be provided at each lock 
to work the hydraulic apparatus in dry weather, when the whole of 
the flow of the river might be required for lockage. If necessary, 
this power could be utilised at such times to pump water back 
to the pound above, by means of large centrifugal pumps. In 


ordinary seasons the river will afford an ample supply for the 
Irlam and Barton locks ; but I propose to excavate the channel 


through those pounds, 4ft. lower than will be required for purposes 
of navigation, so that the surplus depth may act as e reservoirs 
in exceptionally dry weather. The Irlam pound will have the 
advantage of the supply from the Mersey, which will be taken, 
when required, by a conduit, through which the river will flow 
into the canal above the Irlam locks. The locks will be connected 
with each other by culverts and sluices, which will allow of a great 
part of the water in a lock being passed into the adjoining locks, 
and utilised again for lockage. The Welland ship canal in 
Canada, which has cost a much greater sum than is proposed to be 
expended on the Manchester ship canal, has no less than twenty- 
seven locks, with a total rise of 330ft. The rise by lockage above 
ordinary spring tides at Irlam will be 35ft. by two locks. There 
are few docks that are not entered by a lock, and as a vessel going 
up on high tides to Manchester will pass the Latchford locks when 
the gates are all open, it will only have to pass one lock more than 
usual at many seaports. The width of the canal between Man- 
chester and Warrington will be 100ft. at the bottom. The Suez 
Canal is 72ft. wide, and the Amsterdam Canal 87ft. wide at the 
bottom. In the case of the Suez Canal, however, large steamers 
can only pass at certain places, where the canal has been widened 
for the purpose, and I consider it essential that the Manchester 
ship canal should be of sufficient width to enable large vessels to 
pass at any point. From Warrington the canal will gradually 
increase in width, until it is 300ft. wide at the bottom as it 
approaches Runcorn ; through the tidal pertion of the canal the 
depth will be dredged to 22ft. at low water; on the upper part of 
the canal, the canal will be 26ft. at ordi water level. The 
question of floods will be dealt with by the proposed works 
in the most effectual way, as the water level between 
Throstle Nest,Manchester, and Latchford, near Warri n, 
will be permanently lowered, on an average about 10ft., 
while a much wider and deeper channel will be provided 
for the e of the flood waters at the lowered level. 
Below Warrington the low water level will be reduced on an 
average 15ft., and the deeper and straighter course of the river 
will materially assist in decreasing the height of the floods. Thus 
without a River Conservancy Act, and without cost to landowners 
or tenants, a great ge improvement will be carried out. The 
advantage will not be confined to the land near the Navigation, 
but will be felt far inland, up the valleys of the rivers -_ + 
Irwell, Bollin, Glazebrook, and other tributary streams. ne 
docks at Manchester will occupy the ground now used as a race- 
course, and some of the adjoining land, all of which is admirably 
adapted for the fa The ground is level, there are no build- 
ings upon it, and there is ample room for future extension. The 
large dock is designed to be seventy acres in extent, the entrance 

ill be near Mode Wheel lock, and will be provided with gates 
80ft. wide ; these can be shut in flood times, or when the river is 
lowered for scouring p . The dock gradually enlarges until 
it is 1350ft. wide, where four branch docks will extend out of the 
large dock, with wide quays between them, on which sheds will 
be provided. This system of dock has been lately adopted in 
London, Liverpool, and Hull, as it provides a large amount of 
quay space, and great facility of working. By this plan the 
maximum amount of accommodation will be given at the nearest 
point to Manchester, thus saving time and expense in the cartage 
of goods. The ordinary height of the water in the docks will 
only 8ft. below the quay, which is designed to be, on an average, 
8ft. lower than the present level of the ground. The existing 
river channel will be maintained for the passage of floods, and 
can, if required, be straightened by constructing a quay wall on 
the Salford side, and be widened to 300ft., so as to form a large 
float for coasting and other vessels; floods will pass off through 
this float without interfering with the large dock. The total quay 
space thus provided will be four miles in length, and the 
water area over 100 acres. At Barton, and Irlam, half a mile 
of quay will be constructed, suitable for coal tips or other trade. 
At Warrington the new canal will leave the existing river, which 
is wide and deep, almost entirely available for dock purposes ; and 
locks and sluices will be constructed to enable the river to be thus 
used. The water can be maintained at any desired level, and t 
facility given for all the land adjoining the river being utilised for 
works, while side docks can be constructed, when required, at a 
moderate cost. The total length of river available at War- 
rington for docks and yards will be six miles. At Barton, the river 
is crossed by the aqueduct of the Bridgewater Canal, which is 
principally used at this point for coal traffic. I propose to con- 
struct here a new aqueduct, the centre portion of which will be a 
wrought iron caisson, kept full of water, which will swing on a 
central pier, in a similar way to a railway swing bridge, leaving a 
wide opening for the passage of vessels on either side. This is not 
a difficult work, as the present aqueduct is only wide enough to 
allow one boat to . There will be lifting gates at each end of 
the caisson, and also at each end of the aqueduct, so that when 
all the gates are closed the caisson can be moved round quickly by 
hydraulic power without loss of water. Even if a boat is on the 
aqueduct, and passing through the caisson, it need not delay the 
opening of the aqueduct, as the boat might remain while the 
caisson was swung, the weight and pressure on all points being the 
same. The water-tight joints will be of thick india-rubber, closed 
by pressure similar to the arrangement I designed for the Anderton 
boat lift on the River Weaver Navigation, where boats are lifted 
by hydraulic power from that river to the Trent and Mersey Canal, 
52ft. high in three minutes, floating in a caisson. There are only 
four roads crossing the river that will be affected by the ship canal, 
one at Barton, another at Warburton, and two near Warrington. 
These will require to be raised, or made into swing bridges. The 
question of the railway crossings is one of importance. On passing 
up the Navigation from Liverpool, the first bridge reached is Run- 
corn, with three spans of 300ft. each, and a clear headway at high 
spring tides of 75ft. From the level of the proposed low water 
line the headway will be 100ft., and as the new channel will be 
dredged to 22ft. — at low water, the bridge can be passed 
under at any state of the tide. As high spring tides occur only a 
limited number of days in the year the headway will average 90ft. 
at the state of tide when most vessels will pans the bridge. 
This height will allow of sailing vessels of large size passing under 
with their top-masts and top-gallant masts struck, and as they 
would always be towed up or down by steam tugs, the lowering of 
the top masts would not interfere with, but rather assist, the pro- 
gress of the vessel. 


With regard to the railway bridges crossing the water- 
way, of which there are five between Runcorn and Man- 
chester, Mr. Williams points out that in every case Parlia- 
ment has enforced the adoption of a clause providing that 
a swing bridge shall be substituted if the Mersey and 
Irwell navigation is made available for sea-going vessels. 
Three of the bridges are on the London and North- 
Western system at Warrington, and of these the two 
Walton bridges are so close together that they might be 
formed into one; the remaining bridges are on the 
Cheshire lines, near Irlam. Mr. Williams urges that if 
the railway companies were ready to meet the question 
fairly and raise the levels of these lines, swing bridges 
“a a possibly be avoided, as the level of the river would 
be lowered considerably, or tunnels might be used under 
the river; but these are questions which he leaves the rail- 
way companies themselves to consider. Another considera- 
tion, which does not directly affect the promotion of the 
ship canal, the facility it will afford for Manchester 
and the district to construct cheaply a main sewer along 
the side of the canal, and with regard to times of 
flood or freshes, Mr. Williams proposes to have near the 
locks, instead of weirs, flood sluices, each 20ft. wide, to lift 


is 
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water. 

Having dealt with the portion of the river to be canalised, 
Mr. Williams sets forth the work necessary for the requi- 
site improvement of the lower section which would admit 
of tidal navigation :— 

The river Mersey between Mopiaghe and Runcorn takes a 
winding course through flat marsh land, part of which is covered 
with water at high tides. It gradually increases in width as it 
approaches Runcorn, where it widens out considerably, becomi 
again narrower when it Runcorn Gap, where it is 
me the London and North-Western railway bridge. The new 

el from Runcorn to Warrington has been designed so as 
gradually to widen out as it rer downwards, in order to 
promote a full and free action of the tide, and enable the flood 
waters to pass off with ease. The existing course between Warring- 
ton and Runcorn is eleven and a-half miles long, and it will be 
shortened to three and a-half miles by cutting off the bends. 
Except where the new channel crosses the river it is all new 
cutting, and the line I propose will give very easy curves, and pass 


through the lowest and least cultivated property. Near Runcorn, 


the system of deepening the river by training walls and ing 
will commence and be continued down to below Garston, where 
the channel is of sufficient depth for large vessels at low water. This 
ion of the work will confine the river to a fixed course, whereas it 
is now constantly a ; I have known it vary a mile in a few days. 
The diminished depth of water at Runcorn is due to the fall in the 
bed of the river, and the great size of the tidal estuary below, 
which is from 14 to 3 miles in width. It is pi to improve 
this part of the river by training walls, constructed of rubble stone 
—brought from the canal cutting above Warrington—-to such a 
height as will maintain a low-water channel in one defined course, 
without interfering with the free flow of the tide over the surround- 
ing sand banks. As soon as the ebb and flow of the tide is fixed in 
one course, steam dredges will be used to dredge out the channel 
to the full depth of 22ft. at low water ; the result of the dredging 
will be to lower the low-water line at Runcorn 12ft., and 174ft. at 
Warrington, thus making room for a column of tidal water which 
will be of great service in scouring the lower channel and bar. 
Before the best lines for the training walls can, however, 
be determined so as to meet the approval of the Conser- 
vators of the Mersey, gg tidal 
ging will be necessary. e pro ocks and loc 
= constructed on rock clay foundations 
away from the present river channel, and Mr. Williams 
believes the whole of the proposed works may be com- 
pleted in four years. As to the cost, estimating it at 
contractor's prices, dealing liberally with questions of land 
and compensation, and allowing 10 per cent. for con- 
——— the total is put down at £5,160,000. 
ith regard to Mr. Leader Williams’s scheme, Mr. 
Abernethy reports that he approves of the salient features 
of the design without reference to matters of detail 
requiring more mature consideration. On one point, how- 
ever, Mr. Abernethy offers a recommendation. Consider- 
ing the importance of Warrington, where Mr. Williams 
roposes the construction of a lock, forming the present 
bed of the river, Mr. Abernethy would build a dock of 
twelve acres by widening out on the right bank of the 
t river, immediately below the crossing of the 
mdon and North-Western Railway; and with regard 
to the cost of the whole scheme pro by Mr. 
Williams, this he increases to £5,400,000. Without detailed 
designs of the various works, Mr. Abernethy, however, 
admits the impossibility of arriving at the exact cost, but 


John Sworn tne 


| the tidal channel, canal, and dock works at Manchester, 
that if energetically the works may be 
| executed within the period of four years set down by Mr. 
| Williams, the borings taken indicating that the foundations 
| for the various locks, sluices, and walls will be of a favour- 

able character, whilst no peculiar engineering difficulties 
| present themselves in the construction of the works. 


| Mr. Hamilton H. Fulton has not dealt with the question 
in the exhaustive manner which characterises Mr. Wil- 
liams’s treatment of the whole project, and Mr. Aber- 
|nethy, who states that he has received Mr. Fulton’s 
report without any relative plans, sections, or other expla- 
natory data, has casual 'y to confine his observations 
with reference to the alternative scheme to a limited and 
general area. Briefly stated, the works which Mr. Fulton 
pro to carry out, in order to form a navigable channel 
for vessels from Liverpool to Manchester, a distance 
of forty-two miles, are the improvement of the navigation 
by the construction of training walls, simply, between 
Otterspool and Runcorn, except where rock may exist 
between the latter port and Garston, so as to ensure 
a minimum depth of 22ft. at low water of spring 
tides; and from Runcorn to Manchester to excavate 
a channel with a bottom width of 80ft. of the same 
depth, with passing places, to Manchester, terminating 
in a tidal basin of 1284 acres, with a depth of 37ft. at 
high water spring tides, the estimated tidal rise being 15ft. 
and 12ft. at — The cost of these works is put down at 
£5,072,921. ith regard to this scheme, Mr. Abernethy 
is not of opinion that any such result as the above as to 
tidal range would follow by the formation of a channel of 
such length ; nor, he adds, does he find in the report the 
data by which Mr. Fulton has arrived at his conclusion. 
With reference to the estimated cost he can form no 
opinion, as Mr. Fulton has not furnished detailed quanti- 
ties and prices, and the general and limited information 


conclusion that the improvement of the navigation between 
Liverpool and Manchester can best be effected by the for- 
mation of a tidal channel of a length that can be safely 
navigated by vessels during a flood, and canalising the 
remaining upper section to chester. 

The scheme pro 
now been definitely adopted, the promoters have before them 
the task of obtaining the n Parliamentary powers 
and raising the requisite funds. ta a rs 
both on the part of the railway companies and the Liver- 
pool dock interests will have to be encountered there is 
no doubt. For the prelimi expenses the committee 
have come to the conclusion that it will be necessary to 
raise £100,000, and with the view of obtaining this 
amount, each subscriber is offered, as an inducement, the 
option of taking shares in the company when formed by Act 
of Parliament to the extent of ten times the amount of his 
subscription. It is, however, possible that a project of 


such itude and importance to the district may not be 
en by Parliament to private enterprise, but may be 


contained in the report does not induce him to alter his | f 


by Mr. E. Leader Williams having | interested 


vested in the hands of a public trust. With such an 
arrangement we understand the promoters would be quite 
content, the improved navigation were carried 
out; and in view of such a contingency the Manchester 
Corporation, whilst giving the heartiest support to the 
movement in its present form, have reserved to themselves 
the right to act as trustees should this course be desirable. 
No question can be raised that to secure an efficient and 
cheap means of water carriage to the sea for the shipping 
trade of the district would be of immense advantage 
to the commerce of Manchester. As to the project 
now before the public being quite ible from an engi- 
neering point of view, there is no room to toa, 
but whether its commercial success can be sufficiently 
guaranteed to secure that financial support to the under- 
taking by which alone it can be carried to completion is a 
point upon which it is undeniable a exist. 
A consideration which may also somewhat operate against 
the scheme is that, after leaving Manchester it does not, 
aj from Warrington—half-way on the route—and 

idnes, near the outlet of the navigation, directly open 
out the many other large centres of industry which spread 
themselves over Lancashire. It would, however, a 
trade of enormous bulk, and the strong support the project 
has already received promises well for its ultimate realisa- 
tion. 


NAVAL ENGINEER APPOINTMENTS.—The following a tments 

have been made at the Admiralty :—Adam Shoolbread, Alexander 

G. Smith, Jeremiah P. Lloyd, Charles E. Stewart (a.), George 

Quick, Alexander Wilson, and Charles Platt, chief engineers, 

additional, to the Asia; Richard Irwin, and William A. ey, 

-_ eers, additional, to study at the Royal Naval College, 
reenwich. 

THE BRITISH ASSOCIATION. — With respect to the proposed 
meeting of the British Association in Canada the Zoronto Mail 
says :—‘‘ The announcement that the British Association will meet 
in Canada in 1884 will probably be received here with gratification, 


The Press will not be able to afford to the proceedings at 
Engi Thus 


literary in the most meagre sense. It very hazily comprehends 
Oscar Wilde; it fails to Professor “Tyndall or fessor 
Huxley. Therefore the ers of the papers will find little ready 
response to their theories and conclusions, Meantime the con- 
tinuity of the proceedings in England will be broken up, and may 
not be so easily renewed. The lish public, which contains a 
very audience for science, will lose its accustomed prompt 
e ve papers 

and are published either in the leading es or in the society’s 
‘Transactions.’ There is hardly a particle of interest taken in the 
t proceedings at Montreal outside that city, and the same 

‘ate = British holding it pity to 
8) e effect of a great gathering i e wrong 
3 and would possibly be the wrong place for the 
meeting of the British Association.” 


clear out of the river, thus allowing an entire change of | from long and varied experience in the — and con- 
, Struction of similar works he is of opinion that the sum 
above named may be considered a sufficient estimate for 
| 
Without muc a may be & g ing for the 
locality the Association may pick out to meet in, but we question 
whether meeting in Canada will be good for the Association, good 
r science, or good for Canada. In the first place, not even half 
of the — of science in England are likely to come to this 
country. e number of first-rate papers will therefore be limited. 
ne USCIUINESS O be proceed ngs il De grei surtaled, ne 
audiences likely to assemble will be small, and by no means 
in the scientific proceedings as such. The mind of the 
ashionable gathering is not scientific; it is not even 
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£8 10s., delivered in Liverpool. One order for export to the 

United States of 650 tons has recently been booked at that 

price. There is a second quality for which £7 5s. to £7 10s. is 
ing asked. 

Tank-plates were quoted £8 to-day for immediate use; and the 
recent improvement in boiler-plates continues at, for the moment 
only, £8 10s. and £9. Canada is just now the best export customer. 

The improvement in trade is leading to preparations for the 
restarting of mills and forges that have long been doing nothing. 
Sparrow’s Old Forge ironworks, near Wood Green, Wednesbury, 
have been acquired by Mr. Wilson Lloyd. These works have been 
lying idle for some time, but they will now be put into repair 
and restarted on the manufacture of sheets and bars. 

The producers of all-mine pigs who were last week demandin; 
£3 5s. and £3 7s. 6d., said that they should require £3 10s. if coa 
should be put up. Medium and common pigs were proportionatel 
strong in anticipation of dearer fuel. Part-mines were £2 16s. sd. 
on the average, and cinders, £1 19s. to £2. Foreign part-mines 
were dearer. For Awsworth and Wigan and Lincolnshire sorts, 
52s. 6d. was quoted; and 48s. 6d. delivered at stations was refused 
for some Derbyshire sorts. Hematites were up to 72s. 6d., which 
was the price for Carnforth. 

Ironstone was plentiful, but rather firmer, at about 6s. per ton 
delivered for Nothampton sorts. Purple ore for fettling purposes 
was 18s, 6d. per ton. 

The South Staffordshire Mines Drainage Commissioners have 
just had brought under their notice, in private, an important pro- 
a by Mr. Walter Bassano, one of the members, affecting the 

uture method of carrying on the Commission. Next Wednesday 
this scheme is to cume on for open discussion. 

The high prices of copper, tin, and brass have made the prices of 
some descriptions of hardwares rigid, and the advancing tendency 
of iron causes wrought and stamped goods to be firmer now than a 
week ago. The galvanised iron hollow-ware producers have deter- 
mined upon an advance of some 20 per cent. on general goods, and 
have fixed the new prices for buckets on the basis of 7s. 3d. per 
dozen for 12in. 36 1b. sorts. 

The North Staffordshire colliers in the district south of Tunstall 
have now joined in the movement, which at first was confined to 
the collieries north of that town, for a 10 per cent. rise in wages. 
Hence the whole of North Staffordshire is now acting pretty much 
together in this matter. 

Messrs. C. and W. Walker, of Birmingham, have sent a claim 
for £4000 to the Corporation in connection with the making of a 
new gasholder for Swan village, designed by the Corporation 
engineer. The contract was executed under pressure of time, and 
also, the firm allege, under difficulties arising from defective 
designing. As the work was not ready by the time contracted for, 
the Corporation deducted from the stipulated payment, penalties 
amounting to £1500. It is to recover this and the losses occasioned 
by the alleged defective designing, that the firm bring the claim. 
It will be resisted by the Corporation. 

Notices similar to those which I reported last week as having 
been given to Wolverhampton by various electric lighting companies 
have since been received by the Birmingham Corporation to the 
number of seven. The gas committee were on Tuesday instructed 
to consider whether the Corporation had not better apply to the 
Board of Trade for powers to light the town by electricity 
themselves. On the same occasion the Town Council relegated to 
a committee an offer of Messrs. R. W. Winfield to provide the 
electric current for the interior of the Town Hall at the rate of 
£8 per night of six hours, and for the large lamp outside at the 
rate of Fj per night. The mayor said that from calculations he 
had made he found that such lighting would be about four times 
more expensive than the present gas lighting. 

It was announced at a meeting of the Birmingham Town 
Council on Tuesday that the promoters of the London Smoke 
Abatement Exhibition had applied to the gas department of the 
Corporation for assistance in promoting in Birmingham a similar 
exhibition ; but that owing to the difficulty of obtaining suitable 
my the proposal had been declined. But the gas department 

ve determined that a smaller exhibition for gas apparatus 
exclusively shall be organised next year, and preparations for it are 
already in hand. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—Although I hear many complaints that the actual 
business of this district is not good, and that the requirements of 
consumers of iron in Lancashire do not bring forward any great 
weight of orders, the market itself is exceedingly firm. The 
explanation of this somewhat anomalous state of things seems to 
be that the strength of the market is due more to the absence of 
any pressure of makers in ovtside districts to secure orders here, 
than to any pressure on the part of local buyers for iron. Both at 
Glasgow and Middlesbrough iron is going away freely for shipment 
at better prices than are current in this market ; district makers 
of pig iron also are in many cases so fully sold that they are quite 
indifferent about securing orders here, and the result has been that 
a considerable proportion of the business stirring has been left in 
the hands of Lancashire makers, whose comparatively low prices, 
as compared with other brands of pig iron, have enabled them to 
put on their books, during the past week or so, orders for a toler- 
ably large amount of iron. 

The general report on the Manchester Iron Exchange on Tuesday 
was that the amount of business offering, so far as pig iron was 
concerned, was only limited in extent, but there was a steady 
healthy tone throughout the market. makers of pig iron 
were still quoting late rates, viz., 46s., less 24, for both forge and 
foundry qualities, but following upon the fairly large sales recently 
effected in local iron they were very stiff at these figures, as they 
are now pretty well covered to the end of the year. In some of 
the distant brands of pig iron offering in this market prices had an 
upward tendency, and one or two of the better makes of Lincoln- 
chire were advanced 1s. per ton upon last week’s rates, bringing 

uotations for delivery equal to Manchester up to 48s. 4d. for 

orge and 49s, 4d. for cont , less 24 per cent.; Derbyshire iron in 
some cases is quoted at prices which are altogether out of this 
market, but when makers have iron to sell their prices run about 
the same as for Lincolnshire. A few odd sales of Middlesbrough 
are made on the basis of 53s. 4d. net cash for g.m.b.’s delivered 
equal to Manchester. 

In the finished iron trade business peenty is reported to be 
fairly active and the local forges are aJl well supplied with work. 
The bulk of the business doing is still for shipment, and consider- 
able American orders have recently been given out for bars and 
sheets, with hoops also being taken in moderate quantities. Inthe 
home trade, ester 9 the demand is still only moderate, inquiries 
are said to be improving. There is still some underselling on the 
part of merchants, who have iron ad to come in bought at under 
current rates; but so far as makers’ prices are concerned the 
tendency is to stiffen; and for delivery equal to Manchester or 
Liverpool, good local bars now average £6 10s. per ton ; hoops, 
£7 ; and sheets, £8 15s. per ton. 

With regard to the engineering trades, it will be of interest to 
give the substance of a conversation I had this week with a gentle- 
man who has exceptional opportunities of ascertaining the exact 
condition of the various branches of the iron industry. Trade in 
this district, he told me, was not so good as it had been recently. 
There were some branches, such as tool-makers, locomotive builders, 
and boiler-makers, which were still kept busily employed, although 
this to some extent was on the completion of orders for shipment. 
Machinists, however, have less work in hand, and millwrights and 
founders are not so busy as they were. As to the general condition 
of the trade, he pointed out that many people were doing so badly 
during the period of depression, that so soon as any activity made 
itself apparent, they rushed in to secure orders at low figures, and 
this, notwit ing the considerable amount of work which had 
been given out, had tended to keep prices down. 


With regard to the activity of locomotive builders mentioned 
above, I may add that from my own inquiries I find it is confined 
chiefly to the working out of old orders, comparatively little new 
business being at present put in the market. I may also here 
mention the many complaints I have heard with reference to the 
manner in which local firms who secured French contracts some 
time back have had to work under the specifications ; and judging 
from the great dissatisfaction which is expressed, it will certainly 
be difficult to obtain again the acceptance of contracts to be carried 
out under similar conditions. It is not so much that in the first 
place considerable difficulty was experienced in working up to the 
specifications owing to the peculiarities of construction which were 
required, and which for a time entailed a special training of the 
men—to that, in fact, no complaint would have been raised—but 
little petty details, and small items of fittings, have been the 
source of such constant objections, which have not only been 
vexatious in themselves, but, having to be referred for decision to 
the principals in France, have necessitated frequent and consider- 
able delay, that English makers will not care to work again under 
specifications interpreted in a manner which is altogether incom- 

rehensible to English methods. Paltry matters which an English 
inspector would at once have decided upon his own responsibility 
have been the frequent cause of stopping work and most volumi- 
nous correspondence, and as an illustration of the manner in which 
the French inspectors have thought it necessary to fulfil their 
duties, I may mention that plates after they have been passed 
have been ultimately rejected because the inspector had not seen 
the piling of the metal. 

Plant for ironworks seems to be in good demand, and the e 
orders which some of the local firms have on their books certainly 
do not indicate any apprehensions of declining prosperity in this 
branch of trade. Messrs. W. and J. Galloway and Sons, of the 
Knott Mill Ironworks, Manchester, who are just completing excep- 
tionally heavy sets of machinery for a French ironworks, of which 
I have previously given a description, have now their books full of 
similar orders to be executed for English iron manufacturers. The 
firm have at present in hand no less than five large blowing 
engines, three of which will have cylinders of over 100in. diameter, 
two pairs of heavy reversing engines, besides a number of the 
ordinary compound and single-cylinder engines, and the pressure 
of work, chiefly for English iron manufacturing firms, is so great 
that an additional erecting shop, considerably larger than the one 
at present in use in connection with the works, is being built on the 
ground lately occupied by the old foundry. 

In the coal trade of this district the demand is not quite so keen 
as it was towards the close of last month, the immediate appre- 
hensions of a strike having been allayed by the temporary with- 
drawal of the notices sent out by the men for an advance of wages. 
There, is, however, still a good demand, and colliery proprietors 
have deliveries to complete on account of orders in wh that will 
in most cases keep them going well over the month. Pits, con- 
sequently, are kept on full time, and a good deal of coal is still 
being filled up out of stock. With the commencement of the 
month there has been an almost general advance of 6d. to 1s. per 
ton on round coals, which in some cases is in addition to an advance 
made during September, and engine classes of fuel have to a large 
extent been put up 5d. per ton. At the pit mouth prices now 
average about as under :—Best coals, 9s. 6d. to 10s.; seconds, 7s. 6d. 
to 8s. 6d.; common house coals, 6s. 6d. to 7s.; steam and forge 
coals, 5s. 6d. to 6s.; burgy, 4s. 9d. to 5d.; and ordinary slack, 3s. 6d. 
to 4s. per ton. 

In the shipping trade there has been a tolerably good business 
stirring at Liverpool, and especially at Garston, where vessels have 
been considerably delayed by the scarcity of berths in the docks, 
whilst supplies of coal have in many cases been difficult to obtain, 
and, to meet temporary requirements, as much as 10s. per ton has 
been paid for steam coal iaiomad at Garston Docks. The average 
advance which is now being realised upon late prices is about 1s. 
per ton; steam coal delivered at the high level, Liverpool, or at 
Garston Docks, being quoted at 8s. to 8s. 6d., and seconds house 
coals at 9s. 6d. to 10s. per ton. 

Although the notices for anadvance'of wages have been temporarily 
withdrawn by the miners in this district, the agitation has in no 
way subsided, and it is more than probable that the demand will 
be renewed with still greater determination at the end of the 
month, with the result that a strike will follow if an advance in 
wages is not conceded. In the meantime the policy of the men 
seems to be to restrict the output as much as possible. 

The annual meeting of the Manchester Geological Society was 
held on Tuesday, and Mr. J. Aitken was elected president for the 
ensuing year. During the forthcoming session the society, which is 
now largely composed of mining engineers, will hold three meetings 
at Wigan. 

Barrow.—During the week there has been a decided improve- 
ment in the hematite pig iron trade, and prices have consequently 
advanced 6d. per ton all round. I noticed last week that the 
present demand, if maintained, must of necessity carry up quota- 
tions, and the marked improvement which has taken place will, in 
all probability, raise prices very considerably, as consumers of pig 
iron appear to be disposed very favourably for business. Conti- 
nental users are very active in their inquiries, and the demands 
made on American account are such as will provide plenty of 
se Pa for smelters. The business for the winter months 

ill be good, as makers’ books are pretty full with contracts which 
will carry them through the autumn, and ‘the present active state 
of the market, if only maintained for a very short time, will find 
employment for the winter months. Stocks are decreasing, owin 
to the heavy exportation of metal. Steel makers have improv 
their position, and orders are being booked at prices higher than 
those quoted, viz., £5 12s. 6d. Some makers refuse to do business 
at present prices, having in hand very large contracts which will 
take some time to clear off. Iron ore in heavy consumption at 
14s. to 15s. per ton at the mines. Spanish and Irish ore are being 
imported to the west coast in large cargoes. Iron shipbuilders 

ill be busier shortly when present orders are more advanced. 
Engineers, ironfounders, boilermakers and others busy. Coal 
in better demand at high prices. Coke steady. Shipping active. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE long-expected experiments with armour-plates at Spezzia 
have not yet taken place, owing to the absence of the Italian 
war-ship Duilio. On the outbreak of hostilities in Egypt, the 
Italian Government ordered that vessel to Alexandria, from which 
she will doubtless soon return. The Duilio is armed with 100-ton 
guns, which were to have been used against the plates. When the 
experiments do come off, they will excite general interest outside 
official and manufacturing circles, as they will practically settle the 
dispute as to the French and English systems of coating war-ships. 
The French favour all-steel plates—with which indeed the Duilio 
herself is clothed 22in. thick—while the English Admiralty have 
definitely made up their minds for the composite—steel faced— 
armour. It should be added, however, that a French firm has 
obtained the right of manufacturing ‘‘ Wilson” compound plates 
by payment of a royalty. 

A considerable order is certain to be given out on an early day 
for the Benbow, a new vessel with which the English Government 
intend to replace the old ship of that name. It is to be of a large 
size, and of the very newest type of British men-of-war. Her 
plating is expected to be of 18in.—composite. As soon as. the 
contract for her construction is settled, the order for the plates 
will, as usual, probably be divided between Messrs. John Brown 
and Co., Limited, and Messrs, Charles Cammell and Co., Limited. 

There is a considerable quantity of Great Northern stock being 
tendered for, and a number of Indian State Railway engines. A 
good share of the materials is certain to come to Sheffield as usual. 

The Roumanian Minister of Public Works recently invited 
tenders for 16,500 tons of steel rails. Amongst the firms competing 


were the following :—Bolckow, Vaughan and Co., Middlesbrough, 
£6 8s, 3d.; Moss Bay Hematite Iron Company, Workington, 
£6 19s. 6d.; Herr F, Krupp, Essen, £7 0s. 3d., all per English ton, 
It will thus be seen that the price quoted by the most advantage. 
ously situated and keenest continental competitor, Herr Krupp, 
was 12s, per ton above that of the largest makers from Cleveland 
ores on the East Coast of England, and even higher than the 
of the Moss at Workington, who would 

oubtless use their own best quality of English hematite ore in the 
manufacture. 

Bessemer pig iron—hematite—is at present making 67s. 6d. per 
ton, and forge iron 44s. per ton. These rates are about the same 
as at the corresponding period of last year. There is a rumour 
that certain important East Coast furnaces now making hematite 
will be altered to suit the production of iron. This will 
have the effect of making the price of hematite stiffer, as it will 
greatly diminish the output. 

Dr. Webster, the United States Consul, kindly supplies me with 
the particulars of Sheffield exports to the United States during 
the quarter ending September last. They are not so gratifying as 
was expected. The total value for the three months is £311,573, 
a decrease of £29,036 as compared with the corresponding period 
of 1881. Steel has been exported to the value of £98,231, and 
cutlery £79,720—an increase in steel of £20,711, and a decrease in 
cutlery of £2103. The total values eyatee for the three months 
were—July, £107,018; August, £85,265; September, £119,290, 
The exports for September last show an increase over September, 
1881, of £3000 in steel and £6164 in cutlery. The increase of 
September over the preceding month is very satisfactory, being no 
less than £34,035. 

The question of the hour at present is the demand of the miners 
for 15 per cent. advance in wages. An important meeting of coal- 
owners was held at Sheffield on Tuesday, when the resolutions of 
the men were under di i The ting was one of the 
largest ever held in South Yorkshire, over thirty of the leading 
colliery firms in the district being represented. e proceedings 
were private, but the resolutions passed were afterwards com- 
municated to the press. The principal resolution, which states 
concisely the whole question from the employers’ point of view, 
was as follows :—‘‘ That there has been no advance in the price of 
coal to warrant any advance in the wages of the miners, but witha 
view to settle the question of wages upon a permanent footing, the 
masters are willing to renew the offer made in 1881, and to take as 
a basis for the regulation of wages the net average selling price 
over the last two years ending June 30th, 1882, or any one of the 
four half-years as may be selected by the workmen; and to give 
the miners the earliest possible advantage of any rise in the price 
of coal, they are willing to submit their books at once to the 
inspection of petent accountants to be _ for the 
purpose, with instructions to ascertain the net selling price for the 
three months ended 30th September, 1882. If —~ advance during 
the last three months is shown over the period selected, the men’s 
wages to be advanced from the Ist November next in the following 
proportions, namely:—24 per cent. for every complete fourpence 
advance in the selling price of coal up to ls. 4d. per ton over the 
basis price of the period to be selected ; and for the fifth advance 
of fourpence 5 per cent. to be given—so that for every 1s. 8d. 
advance in the selling price the men to be entitled to 15 per 
cent.; or the owners are willing to submit the question of any 
advance in wages to arbitration.” A deputation was appointed 
to meet a deputation from the miners, and explain the reasons 
which have compelled the owners to the foregoing resolution. 
The deputation consists of Mr. J. D. Ellis, Aldwarke Main and 
Car House, who ided at the meeting; Mr. George Wilson, 
Oaks ; Mr. A. M. Chambers, Thorncliffe ; Mr. James Moxon, Dar- 
field Main; Mr. B. Sellars, Roundwood; Mr. Joseph Mitchell, 
Craiks and Mitchell Main; Mr. J. Tyas, Edmunds and Swaithe 
Main ; and Mr. C. E. Rhodes, the honorary secretary. The reso- 
lutions have been forwarded to Mr. Pickard, the secretary of the 
Yorkshire Miners’ Association, and a conference will no doubt be 
held in a few days. The executive of the association have issued 
instructions for taking the votes of the men by ballot. Meetings 
are to be called at every pithead, and the three points to be 
ballotted for or against are—(1)Shall we go on strike if the coalowners 
refuse to concede the advance of 15 per cent. on our present wages? 
(2) Shall we give fourteen days’ notice to try and secure the same ? 
(3) Shall we, when we get the advance, restrict the output of coal, 
and if so, by what means and to what extent? The result is to be 
reported by the 9th of October. 

In Derbyshire various coalowners are offering alvances of 5, 74, 
and 10 per cent. At Tibshalf, Messrs. Seely and Co. have pro- 
mised an advance of 124 per cent. on the black shale coal, and 
11 per cent. on the low main. The price of coa) was generally 
increased in the South Yorkshire district on Monday, The 
Nunnery Colliery Company raised its quotations by 5d. to 10d. 
od ton. Messrs. Newton, Chambers, and Co., who send the 

rgest tonnage of Silkstone coal from South Yorkshire to London, 
increased their prices by 10d. to 1s. 3d. per ton, their quotations on 
the wharf at Sheffield being Mortomley best Silkstone, 13s, 4d. 
per ton; Mortomley thin seam, 12s. 1d.; Mortomley best nuts, 
9s, 2d.; Mortomley brights, 10s. 

It is expected that the wages difficulty will be decided by a 
compromise, probably 74 per cent. advance, although the miners 
are very unaniznous and determined on having 15 per cent. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland iron market held at Middlesbrough on Tuesday 
last was well attended, and a good deal of business was done. 
During the past week business has, indeed, been in a most satis- 
factory condition, especially as regards pig iron. Prices, which 
until a week since had for a considerable time remained almost 
stationary, are now advancing steadily. The market was not 
much affected by the report that in Scotland the iron trade was 
somewhat depressed, consumers having evidently come to the 
conclusion that, in view of the enormous demand and of good 
reports from all parts, prices are not unlikely to go still higher. 
They are, therefore, now extremely eager to place their orders. 
A good deal of No. 3 g.m.b. iron was dis of for quick age | 
at 44s. 6d. per ton fo.b.: but before the market closed 44s. 74d. 
was quoted by some merchants, and 44s. 9d. was the least others 
would take. It will thus be seen that there is a further rise of 3d. 
to 6d. per ton since the last report. 

Smelters are being very much pressed to make contracts, and 
could easily book for delivery up to March next at present prices, 
if they felt inclined to commit themselves so far ahead. Most 
of the iron in stock is, however, in few hands, and firmly held, 
and producers are thus not bound to sell at present. At their 
meeting held on Tuesday before going on ’Change the combined 
makers fixed their price at 45s. per ton f.o.b. for No. 3, subject to 

yment by cash on the Monday following delive They also 
vesided that, so far as Cleveland is concerned, the restriction 
shall remain in force for another three months, whether the Scotch 
ironmasters follow their example or not. 

Iron in both makers’ and merchants’ hands is becoming ve 
scarce, some qualities, more particularly No. 3, being very difficult 
to get. It is some time since shipowners have experienced such 
difficulty in obtaining cargoes for their vessels, It is not an 
uncommon sight just now to see four or five waiting their turn at 
the wharves. Connal’s No. 3 warrants are to be had at 44s. 6d. 
per ton, but the demand for them is not great at present. 

The quantity of pig iron ship from the Tees during the 
month of September reached the enormous total of 100,838 
tons. On only one previous occasion in the history of the 
northern iron trade has there been a greater quantity exported 
in a single month, namely, in September, 1879, when the total 
reached 101,154 tons. t, however, was the year of the 


American boom, and about 10,000 tons were sent to thc 
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United States. Last month none was sent 
thither. The shipments for August were 95,861 
tons, and for September last year 78,897 tons. 
Of last month’s exports 26,105 tons were sent to 
Scotland, 10,075 tons to Wales, 3320 tons to 
Newcastle, 2845 tons to other English ports ; 
10,160 tons to France, 4860 tons to Belgium, 
22,336 tons to Germany, 8747 tons to Holland. 
860 tons to Spain, 3760 tons to Norway and 
Sweden, 5075 tons to Russia, and 2695 tons to 
other countries. The increase in the shipment 
of manufactured iron and steel is also very great, 
28,829 tons having been exported, as against 
18,787 tons during August. Of this amount 
17,462 tons went to foreign ports, and 11,367 
tons to British ports. 

The stock of Cleveland pig iron in Connal’s 
Middlesbrough store on Tuesday amounted to 
108,858 tons, being 1190 tons less that on ‘the 
previous ay. 

There is still very little doing in the manufac- 
tured iron trade, buyers being very reluctant to 
give out orders. Ship plates are £6 12s. 6d. to 
£7 per ton; angles are £5 17s. 6d. to £6 2s. 6d. 
per ton; and common bars, £6 to £6 5s. per ton, 
all less — cent. at makers’ works. Inasmuch 
as coal, labour, and pig iron have all risen in 

rice, it is not likely that manufactured iron will 
len remain at present rates. 

The coal trade is very active just now. House- 
hold coal advanced on Tuesday last 1s. per ton all 
round, and coal for manufacturing purposes 6d. 
per ton, Coke also has risen to the extent of 9d. 
per ton above last week’s price, 

The North-Eastern Marine Engineering Com- 
pany’s new works at Gateshead have made acom- 
mencement in the foundry department. The 
fitting shops are almost completed, and it is hoped 
that soon all the departments will be fully at work. 

The Cleveland ironmasters’ returns have been 
issued for September, and are highly satisfactory. 
The number of furnaces in blast remains the same 
as at the end of August, namely, 120. Cleveland 
iron is being made by eighty-three of these fur- 
naces, the remainder being at work on hematite, 
basic, &c. Messrs, Bolckow, Vaughan, and Co. 
have put a furnace out of blast, and the Clay- 
lane Iron Company has blown one in. One of 
Messrs. W. Whitwell and Co.’s furnaces have 
been changed from hematite to Cleveland iron. 
During August the make of Cleveland iron was 
147,818 tons; in September it was 149,155 tons, 
or 1337 tons less. The make of other kinds of 
iron has decreased by 6294 tons, being only 
70,655 tons. The total output for the month has 
been 219,810 tons, or 4957 tons less than the pre- 
ceding month, a result due mainly to the less 
number of days in the month. 

The amount of iron in stock in the stores on 
the 30th September was 269,273 tons, a reduction 
of 40,221 tons for the month, Makers’ stocks 
show a decline of 15,217 tons, being now 105,102 
tons, whilst in their stores the amount is 47,041 
tons, a decrease of 14,796 tons. The quantity of 
iron in the public stores was 117,230 tons, being 
a falling off of 10,208 tons. 

An address has been sent out to the ironworkers 
from the Executive Office at Darlington, in 
which the following appears :—‘‘ We wish to call 
the serious attention of all the iron and steel 
makers to their present weak and helpless condi- 
tion, owing to the disorganisation now prevailing, 
and ask them how they expect that justice is to 
be obtained, or boards of arbitration continued, 
if they are determined to take so little interest 
in that which affects their own, as well as other 
workmen’s, interests, and continue in their pre- 
sent a condition, refusing to make any 
provisicn for their own protection, or render any 
assistance to those who are doing their utmost to 
advance and protect the general ly of work- 
ing men’s interests, but, on the other hand, are 
doing all in their power to weaken the position of 
the representatives, and render them powerless 
to do good ; and yet, after acting in this manner, 
demand and expect these men, upon whose ser- 
vices they have no legitimate claims—and who 
they repudiate every time it suits their conveni- 
ence — will fight their battles, defend their 
interests, and protect them in all cases of difficulty 
which may arise.” 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Scotch iron trade is in a very satisfactory 
position, almost every branch being very fully 
employed, and in a number of cases considerable 
pressure is felt in meeting orders, In the iron 
market during the past week there has been great 
activity. Considerable speculation has taken 
place in warrants, the prices of which have fluc- 
tuated between 8d. and 1s. per ton. The scarcity 
of makers’ special brands is still felt, and a 
further advance in prices has taken place. The 
inquiry for No. 4 pig iron for use at the forges 

been unusually keen, and consumers are 
apparently anxious to make purchases in case of 
a further advance in the values of iron. Theship- 
ping trade has been better than during a few weeks 
previously, and it has been found impossible to 
place some of the orders in consequence of 
the difficulty of obtaining supplies from the iron- 
works, Several furnaces have been put out at 
Shotts with the object of making repairs, and a 
dispute is threatened at Coltness by the furnace 
men, who profess to be dissatisfied with having to 
work on Sundays, but who are understood to be 
uite ready to do so if their wages are advanced. 

e wages question is evidently one which the 
employers will immediately have to look in the 
face, the rise in the prices cf iron having led the 
workmen to expect an increase of pay. The 
demand for pig iron on the Continent is well 
maintained. There are fewer inquiries from 
Canada, but rather more from the United States, 
where the stocks of Scotch pigs are reported to be 
all but exhausted. The stock in Messrs. Connal 
and Co.’s stores is decreasing at the rate of about 
1000 tons per week. 

Business was done in the warrant market on 
Friday up till 51s. 10d. cash, On Monday the 
market was rather quieter, when a reaction took 
place to 51s, 8d. On Tuesday forenoon transac- 
tions were effected at 51s. . to 51s, 3d. and 
51s. 64d. cash, and at 51s, 74d. to 51s. 6d. and 
51s. 94d. one month. A stronger feeling prevailed 
in the afternoon, when business was done from 
51s. 94d. cash and 52s, 4d. one month. Business 
was done on Wednesday at 52s, to 51s. 7d. cash, 


and to-day—Thursday—between 51s, 6d. and 
5ls. 9d. cash. Makers’ stocks are officially 
announced as 45,223 tons less than at the end of 
May last. 

Since last report makers have all increased 
their prices, and the quotations are now as 
follows :—Gartsherrie, f.o.b. at Glasgow, pe ton, 
No. 1, 668.; No. 3, 56s.; Coltness, 70s. and 
56s. 6d.; Langloan, 68s, and 56s. 6d.; Summerlee, 
65s. 6d. and 51s, 3d.; Calder, 65s. and 55s,; 
Carnbroe, 59s. and 53s.; Clyde, 55s, 6d. and 53s. ; 
Monkland, Quarter, and Govan, each 53s, and 
5ls.; Shotts, at Leith, 66s. 6d. and 56s, 6d.; 
Carron, at Grangemouth, 53s.—specially selected 


looking up. Bars—common—are firm at £5 15s. 
to £5 17s. 6d. There are of inquiries for 
old rails at low prices. Cyfarthfa has sold an 
immense quantity of old iron, and is slowly 
going pi in the direction of steel. 

Neath Abbey Harbour Works—contractor Mr. 
Daniel—are progressing well. There are 500 men 
now fully employed. 

A preliminary trial of the Merthyr Wireworks 
has been satisfactory in result. 

The ‘‘big job” of the Pontypridd, Caerphilly, 
and Newport Railway, the bridge spanning the 
Tatf, is progressing well, but I do not anticipate 
an 


57s. 6d.—and 52s.; Kinneil, at Bo'ness, 51s. 6d. 
and 50s.; Glengarnock, at Ardrossan, 59s. and 
58s.; Eglinton, 54s, and 52s,; Dalmellington, 54s, 
and 52s, 6d. 

There is considerable improvement in the 
arrivals of pig iron from Cleveland, but still 
the amount received in Scotland to date for 
the present year is fully 47,000 tons less than 
in the corresponding period of last year. 

The hematite trade is moderately active, with 
hardly any —— in prices, 

At the malleable ironworks gratifying activity 
in almost every case prevails, and prices show an 
upward tendency. 

The steel trade is likewise active, and there are 
several new works almost ready to be put in 
operation, while those going are working well up 
to their capacity. The engineering and iron- 
founding establishments are all busy, with 
numerous orders coming to hand. 

In the coal trade a very large business is being 
done, the shipments being considerably larger 
than at this time last year, and the home inquiry 
for nearly every quality animated. Prices are 
still tending upwards, and an effort is being made 
by the coalmasters to obtain a uniform rise from 
the consumers of about 1s. per ton. 

The wages question in the mining trade is 
engaging a great deal of attention. The masters 
are not unwilling to meet the terms of the men, 
at least to some extent. In Fifeshire they have 
intimated as much, stating at the same time that 
their efforts to increase the prices of coals have 
hitherto failed. These efforts, however, it is 
intimated, will be renewed at once, and if they 
are successful the advance will be granted. Ata 
meeting of the men, when this communication 
was received, an opinion was expressed to the 
effect that the employers are able even at 
the present rates to increase wages, but in 
this part of the country, as well as in the west, 
the men have so far manifested extreme dislike 
to strike. It appears that a number of the coal- 
masters this week in Lanarkshire had not received 
a notice from the men of their demand for higher 
pay; but under the direction of the delegates 
every effort is to be made to bring the matter to 
a conclusion, 

The trustees of the Duke of Hamilton have 
resolved to let the minerals under what is known 
as the North Haugh, stretching between Hamil- 
ton Palace and Bothwell Bridge. The new coal- 
field extends to about 800 acres, and it is said 
that it will include the minerals under the palace, 
which have hitherto been reserved. The coal is 
of excellent quality, and will greatly add to the 
productive capacity of the Hamilton coal-field. 

The = Coal Company, Limited, has sold 
its Spittalhill Colliery in the vicinity of Newton 
for £14,000 to Mr. John Wilson, coalmaster, 
Motherwell. 

The West of Scotland Association of Gas 
Managers held their half-yearly meeting in 
Glasgow a few days ago, under the presidency of 
Mr. Dalziel, of Kilmarnock. Interesting papers 
were read on a variety of subjects, including one 
by Mr. Winton, of Grangemouth, on ‘‘ Animproved 

urifier lighting apparatus,” which he has intro- 
, nee into the Grangemouth works; and one by 
Mr. Andrew Napier, of Crieff, on the ‘‘ Assessing 
of Gasworks,” in which he contended that 7 per 
cent. would be a good basis of value. A discus- 
sion took place on the economy of using oxide of 
iron instead of lime, and the opinion generally 
expressed was that at large works it was cheaper 
to use the oxide, but where a high quality of gas 
was made it was better to employ both lime and 
oxide. Under the direction of Mr. Foulis, of 
Glasgow, the members of the association paid a 
visit to Dalmarnoch gasworks, and ins; d the 
regenerative furnaces in use there for the distilla- 
of coal. mid 
e past month’s output of new shipping on 
the Clyde is the largest on record, amounting to 
upwards of 40,000 tons. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE first general meeting of Hill’s Graving 
Dock Company was held in Cardiff this week. 
It is unders that Logan and Co. will have the 
contract. Mr. James Frazer, of London, is to be 
auditor. Quiet movements are still going on 
towards the proposed dock at Barry, and for con- 
necting the Ocean and other collieries with the 
new docks. Levelling and other introductory 
operations are also going on from Quakers’-yard 
to Merthyr, for connecting the new steel works at 
Cyfarthfa with the Great Western and Rhymney 
systems. 

The Powell meg | is going in for fresh sink- 
the Rhymney 

he Ogmore Dock and Railway scheme is one 
of the most promising of latest ventures. The 
necessary money has been subscribed for pre- 
liminary expenses, and powers will be asked for 
next session. Plans have been prepared by Mr. 
James Abernethy and Mr. R. Price Williams. 

The new works in the North Dock, Swansea, 
are rapidly approaching completion. The Swansea 
coal trade appears to be benefitting by the present 
state of things in the North, a g many new 
customers being diverted to this quarter. 

The aspect of colliery labour throughout the 
whole of South Wales is satisfactory, though it 
is known that efforts have been made to try and 
bring about a kindred action for higher wages 
with the North of England and North Walian 
colliers. Two formidable and threatening move- 
ments in the South have collapsed—the Ocean 
Collieries scale agitation and the Coedcae and 
Havod difficulty. Both are now arranged, and 
colliers are all — tranquilly, satisfied with 
the prospect of a small advance. 

e ironworks are all fairly busy. Prices are 
steady for most things, and for best steel rails are 


g much before Christmas, though un- 


+i hl 


the ct is in excellent hands. 

The difficulties in the way of completion have 

great, but have been successfully overcome 
so far, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both te themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Jinding the numbers of the Specification. 


Applications for Letters Patent. 
*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


26th September, 1882. 

4567. OBTAINING MecHanicaL Errect by ELECTRICAL 
Enercy, E. L. Voice, London. 

4568. Heatinc Water, A. J. Billing, Holborn. : 

4569. Furnace Lininas, &c.,8. Pitt.—(C. G. Francklyn, 
New York, U.S.) - 

4570. Ostarninc Fipre from Leaves and of 
Piants, &c., A. V. Newton.—(The Sanford Universal 
Fibre Company, Incorporated, New York, U. 

4571. Lamps, N. T. Hewens, Wellingborough. 

4572. Gas Apparatus, 8. Chandler, London. 

4573. PorTaBLte EvLecrricaL LicHTING APPARATUS, J. 
Imray.—(Z. Arnould, Paris. 

4574. Hypravuic Macuines, R. H. Tweddell, London. 

4575. PROPELLERS for STeaMsnHIPS, &c., R. Gibbs, Liver- 


pool, 
4576. Camp Stoois or Foiprne Seats, J. C. Mewburn. 
—(W. Walcker, Paris.) 
Baas of Woot, &c., H. M. Whitehead, 
on. 


4578. Drepoinc Buckets, W. Clark.—(W. H. Wood, 
New York, U.8. 

4579. Ick-mMaKING MacuINERY, W. H. Beck.—(@. Dubern, 
Calcutta, India.) 

4580. Decomposine ALLoys for ELEcTROTYPING, &c., W. 
R. Lake.--(d. R. Cassel, New York, U.S. 

4581. Removine Ink Strains from the Human SKIN, G. 
F. Redfern. —(H. Buczkowski, Vienna.) 

4582. Preparinc CruDE EartH Wax for CanDLEs, &c., 
F. E. Tucker, London, 

27th September, 1882. 

4583. Rotary Pumps and BLowers, M. Benson.(F. 
M. Roots, Connersville, U.8.) 

4584, Buckies or Fasteninos for Braces, &c., J. B. 
Brooks and F. R. Baker, Birmingham. 

4585. AERIAL and MaRINE NaviGATION APPARATUS, B. 
W. Maughan and 8. D. Waddy, London. 

4586. Locomotive Brakges, W. M. Lendrum.—{S. C. 
Sloan, New York, U.8.) 

4587. Recutatinc the Transmission of Power for 
OPERATING the BELLows of Oraans, J. Johnson and 
R. Talbot, Blackburn. 

4588. Stream and WarTer-cauce Taps, T. Allison, 
Milnsbridge. 

4589. CorseT Busks and Cuasps, C. A. Snow.—(C. A. 
Adams, Asheville, U.S.) 

4590. TrEaTING Soap to RECOVER GLYCERINE, &c., 
A. J. Lawson and H. L. Sulman, 

4591. Pastinc and Appiyinc LaBELs to Bort ies, &., 
F. Foster, London. 

4592. VENTILATING APPLIANCES, H. Blair, Glasgow. 

4593. INDEPENDENT CAR WHEELS and JouRNAL BEAR- 
ines, H. J. Allison.—(G. W. Fairman, W. H. 
and W. R. Austin, New York, U.S.) 

4594. Lamps, W. L. Wise.—(F. Besnard, Paris.) 

4595. Fast and Loosg T. Sharp, Smethwick. 


28th September, 1882. 
4602. Vessets for Hotpine &c., G. A. J. Schott, 
Bradford. 


4603. Spinnine Rivnos, B. J. B. Mills.—(J. Schiitt and 
J. Warnholtz, Neumiinster, Prussia. 

4604. Batts for Lawn Tennis, &., J. Neville, London. 

4605. Paper for Bank Norss, &c., J. H. Johnson.— 
(2. Musil, Neusiedl, Austria. 

4606. Compounp Vacuum Pumps, J. H. Johnson.—{ iV. 
Richter, Berlin.) 

4607. Ostaininc the Extract or SoLuBLE PorTIon 
from TANNING MaTERIAL8, J. Hutchings, Warrington. 

4608. OBTAINING ARTIFICIAL Licut, J. Mayer, London. 

4609. Rarsinc, &c., PorTaBLE RIVETTING MACHINES 
and the like, R. H. Tweddell, London, and J. 
Fielding, Gloucester. 

4610. MasHinc Matt, &., D. W. Hamper and E. 
Harper, Sowerby Bridge. 

4611. Bortinac Wort, &c., D. W. Hamper and E. 
Harper, Sowerby Bridge. 

4612. PREPARING Fin1Nos for Winks, &c., D. W. Hamper 
and E, Harper, Sowerby Bridge. 

4613. Frerepinc WooL, &., to Carpina or other 
Macuines, R. Tatham, Rochdale. 

4614. Cups for Securine TirEs on the WHEELS of 
Bicycies, &c., F. R. Baker, Birmingham. 

4615. Sewine Macuings, C. P. Evans, Birmingham. 

4616. A NewSystTemof ADVERTISING, S. Puente, London, 

4596. MreasurRING, &c., Execrric Currents, 8. Z. de 
Ferranti, Shepherd’s-bush,and A. Thompson, London. 

4597. Bicycies, &c., T. Warwick, Aston. 

4598, Uritisinc Heat as a Motor, H. Gruson and R. 
Handrick, Buckau, Prussia. 


29th September, 1882. 

4627. CiGARETTES, O. W. T. Barnsdale, Nottingham. 

4628. Borinc and Tappine Hotes in Boxers, &c., R. 
Davidson, Glasgow. 

4629. TricyciEs, &c., A. Gibbs, Birmingham. 

4630. Hutcues or Wacons, W. Cook, G we 

4631. Bicycuies, &c., F. G. Kinnaird, London. 

4632. Furnaces, J. W. Couchman, Tottenham. 

4633. Musica, InstRuMENTs, H. J. Haddan.—(W. F. 
Abbot, Montreal, Canada.) 

4634, Furnaces, A. G. Fenn, London. 

4635, Stoppers for Botrxs, &c., N. Thompson, London. 

4636. BismutH Bronzz, J. Webster, Solihull. 

4637. Sreerinc Gear, E. J. Harland, G. W. Wolff, W. 
H. Wilson, and W. J. Pirrie, Ireland. 

4638, STEAM GENERATORS and Furnaces, W. P. Thomp- 
son.—(M. Monsanto, E. Odio, & F. Perozo, New York.) 

4639. UMBRELLAS, W. Pickin, Birming 

4610. An Improvep Game and Apparatus, J. H. 
Johnson.—(H. Rovel, Paris.) 

4641. ORNAMENTAL PiLE Faprics, T. F. Firth and F. 
Farrand, Heckmondwike. 

4642, PARALLEL Ruvers, C. R. Baillie-Hamilton, Kent. 

4643, ConveRTING ReciprocatinG into Rorary or 
Rotary into Reciprocating Motion, W. R. Lake.— 
(J. J. Larroque, Paris.) 

4644. Purtryine Coat Gas, C. F, Claus, London. 

4645. ELecrric Mrrers, 8. D. Mott, London. 


4646. Evecrric Meters, 8. D. Mott, London. 
4647. Fasteners for Suips’ Sipe Licuts, R. C. 
‘Thompson, Sunderland. 


30th September, 1882. 
4648. CYLINDER Giass StyLocrapus, H. L, Callendar, 
Saffron Walden. 
4649. Propucinc ORNAMENTAL C, Jackson, 
Nottingham. 
4650. Musicat Instruments, T. Machell, 
4651. ArTiFiciaL Licur Apparatus, J. Y. McLellan, 


Ww. 

465%. BecuRinc Winpows, &., T. Young and G. C. 
Wood, Sheffield. 

4653. Cueckinc, &c., Apparatus, W. M. Llewellin, 
Bristol. 

4654, Knives, &c., L, Hager, London. 

4655. Staircases, R. Hudson, Gildersome. 

4656. Dicoii:e Apparatus, F. Proctor, Stevenage. 

4657. Brakes or Dracs, H. Downie, Corstorphine. 

4658. Puriryinc ALCOHOL, A. J. Boult.—(G. Fleury, 


France. 

4659. TreaTING SewaGE, J. Young, Kelly. 

4660. OPERATING upon the ATMOSPHERE of APART- 
ments, W. W. Nightingale, —— 

4661. Recisterinc the Suppty of Execrriciry, J. H. 
Greenhill, Belfast. 

4662. CoupLina, &c., RatrLway CaRriaGEs, J. Richard- 
son and C. Greenwood, Harrogate. 

4663. OBTAINING MoTivE Power, J. 8 , Worcester. 

4664. Cuurns, J. Llewellin, Haverfordwest. 

4665. M. Immisch, London. 

4666. Looms for Wezavine, J. B. Alliott.—(J. Wade, 
New York, U.&) 

4667. Locks, J. Jackson, jun., and C, Sheekey, London. 

4668. VeLoctpepes, 8. Miller, London. 

4669. Steam GENERATORS, W.Clark.—( M. Hervier, Paris.) 


2nd October, 1882. 
4670. Composition for Boots, &., E. and A, Wright, 
Surrey. 
4671. Puorocrapny, C. P. Evans, Bi 
4672. Peat Fug., G. Wilson, Elmers End. 
for Ramway VeuHicies, R. Stone, 


4674. Sream Encryes, T. J. Handford.—(7. A. Edison, 
New York, U.S.) 

4675. Keyiess, &c., Watcues, T. Waller, Coventry. 

4676. INCANDESCENT Evectric Lamps, J. F. Phillips.— 
(C. H. F. Miller, Hamburg.) 

4677. Raitway Brakes, J. Pickle, London. 

4678. REGENERATING SULPHUR from ALKAL! WASTE, 
W. Weldon, Burstow. 

4678. Protectinc Bricks from J. D. Lampard 

and F. Coppen, London. 

4680. DYNAMO-ELECTRIC, &c., MacHineEs, J. 8, Beeman, 
W. Taylor, and F. King, London. 

4681. Dousiine, &c., Yarns, E. Dyson, Milnsbridge. 

4682. Looms for Wzavine, J. H. Pickles, Burnley. 

4683. AxLes, W. Clark.—(J. H. Huyler, Tenafly, U.S.) 

4684. CENTRIFUGAL Macuines, A. Steenberg.—(L. B. 
Nielsen, Denmark. 

4685. LaTues, W. , Sunderland. 

4686. Presstnc O11 from Szep, W. Bushell and W. T. 
Haydon, Dover. 

4687. TRANSMITTING, &c., PoweR Force or Motion, W. 
P. Thompson.—(J. D. Wright, Worcester, U.S. 

4688. Nur Locks, A. J. Boult.—(W. Mack and J. B. 
Deeds, Terre Haute, U.8.) 

4689. MetaL Puncues, A. J. Boult.—(B. A. Bailey, G. 
W. Constantine, T. W. Fowler, and F. W. Smith, 
Washington, U.S.) 

4690. Sarery Hooks for Harness Traces, H. H. Lake. 
—(W. K. Rairigh, &t. Petersburg, U.S.) 

4691. GENERATING, Exvecrric Eneroy, F. C. 

ips, London. 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
4569. Furnace Lininos, &c., 8. Pitt, Sutton.—A com- 
munication from C. G. lyn, New York, U.S.— 

26th September, 1882. 

4589. Corset Busks and Ciasps, C. A. Snow, Washing- 
ton, U.S.—A communication from C. A. Adams, 
Asheville, U.S.—27th September, 1882. 

4633. Musica InstRUMENTs, H. J. dan, London. 
—A communication from W. F. Abbot, Montreal.— 
29th September, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 

8875. ELectric Licutine, C. W. Harrison, London.— 
25th September, 1879. 

3887. SusPpenDING and Deracuine Boats, &c., E. J. 
Hill and J. L. Clark, London.—26th September, 1879. 

3902. Cootinc WaTeER, &c., H. 8. Boase and C. Miller, 
Dundee. —29th September, 1879. 

4357. Grarn Exevators, E. Power, London.—25th 
October, 1879. 

8881. Fitterinc and Dryinc Sewace, &c., W. and G. 
C. Gibbs, London.—26th tember, . 

3926. TasLets for Erasine Writ1na, A. W. L. Reddie, 
London.—30th September, 1879. 

3953. Rotary EncInes and Pumps, B. Tower, Black- 
heath.—2nd October, 1879. 

8901. Moutpinc Macuines, J. Anderson, Jarrow.— 

ith September, 1879. 

3966. EARTHENWARE, &c., DRINKING VESSELS, A. Dunn, 
Birmingham.—3rd October, 1879. 

4313. KNIFE-CLEANING, &c., APPARATUS, J. O. Spong, 


Inpian Corn, A. Manbré, jun., 

Liverpool.—4th October, 1879. 

4038. Propucine Vinecar, C. Kesseler, Berlin.—6th 
October, 1879. 

3935. Borries and Stoppers, &c., H. Barrett, Hamp- 
ton.—30th September, 1879. 

3938. WHiTe Leap, W. R. Lake, London.—30th Sep- 
tember, 1879. 

£971. ConcenTRATING Liquips by Evaporation, P. 
Calliburcés, Pera, Turkey.—3rd October, 1879. 

3952. MouLpinc Traps for WaTER-CLOSETs, &c., W. M. 
Smeaton, London.—2nd October, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 
3374. J. Muirhead, jun., 


, 1875. 

8380. Sewinc Macutnes, T. McGrah, Sheffield.—28th 
September, 1875. 

8426. Foo SioNaLs, F. H. Holmes, London. —2nd 
October, 1875. 


Notices of Intention to Proceed with 
Applications, 
Last day for filing opposition 20th October, 1882. 
2241. Borters, 8. Jones, Wrexham.—12th May, 1882. 
2463, Apparatus for Lirtine CioTH, &c., T. Stead, 


—24th May, 1882. 
Vatves, J. W. Joyce, Durham,.—24th May, 


2480. Compounps SurraBLE for ExecrricaL INSULA* 
tion, F. Field, Beckenham.—23th May, 1882. 

2481. Looms for Weavine, W. Thompson, Blackburn. 
—25th May, 1882. 

2482. Orcans, &c., J. B. Hamilton, Hammersmith.— 
25th May, 1882. 

2484. Auttoys, G. A. Dick, London.—25th 


May, 188: 

2486. SupporTine the Net EMPLOYED in the Game of 
Lawn TENNis, &., J. M. Croisdale, Manchester.— 
25th May, 1882. 

2500. Heets for Boors and SHogs, E. A. Brydges, 
Upton.—A eommunication from M. Rachler, @. 
Henneberg, and I. Rothsiegel.—26th May, 1882. 

2501. InsuLaTor for ELEctRICAL PurRPosEs, B, Rhodes 
and G. Binswanger, London.—26th May, 1882: 


2504. UnicyoLE or ONE-WHEELED VELOCIPEDE, J. 
Simonton, Comber.—26th May, 1882. 


| 
London.— 23rd October, 1879. 
3996. TREATING SoLip ResipvuEs after the ExTRACTION 
| 
| 
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2506. Exrernat Lamps for Raitway Trains and 
Srenats, A. M. Silber, London.—26th May, 1882. 

2510. PRaMEs for the Manvuracrors of Lacgs, 

L. Reddie, London.—A communication 
La Industrielle des Tresses et Lacets de 
St. Chamond.—26th May, 1882. 

2517. Om, J. K. Field, Battersea Park.—A 
communication from H. Ujhely.—26th May, 1882. 
2527. Propuctne InFLamMMaBLE Gas for the Propuction 

of Motive Pow = H. Davey, Leeds.—27th May, 1882. 

2543. Looms, W. R. Stitt ond J. Lees, Belfast.—30th 
May, 1882. 

2554. Vuicanisine Inpr4-RUBBER, J. H. Johnson, Lon- 
don.—A communication from H. M. F. Jules and A. 
M. Auguste.—30th May, 1882. 

2591. Water Gavuogs, W. R. Lake, London.—A com- 
munication from L. M. Fleet.—lst June, 1882. 

2621. HorsgsHoz Naris, H. P. Fenby, Leeds.—3ra 
June, 1882. 

2622. AppLiances for ARRESTING a PERSON ATTEMPTING 
a &e., Missonnier, London.— 

2648. Burne H. Westman, Birmingham. 

1 

2761. PaPER-BaG MacniNes, M. and L. Campe, Berlin. 
—12th June, 188: 

T. Evans, Manchester.—13th June, 


2788. for the Un- 
of Towser, &c., E. Rayner, Liverpool.—l4th 
June, 1882. 

2876. Bicarsonate of Sopa, H. Gaskell, jun., and F. 
Hurter, Widnes.—17th June, 1882. 

2896. Saunts or Swircnes for Prorecrinc TELE- 
GRAPHIC, pam Instruments, C. T. Howard, Provi- 
dence, U.S.—19th June, 1882. 

2928. Sprnninc 8. Mock, Providence, 
U.S.—20th June, 1882. 

3016. ASCERTAINING the Tri and 
StaBi.ity of Surps, &c., A. Taylor, Newcastle- 
upon-Tyne.— 26th June, 1882. 

3276. Piston VaLve Musical Ivsrruments, B. J. B. 

ills, London.—A communication from C. G. Conn. 
July, 1882. 

8. Bidwell, London.—25th July, 

3538. Permanent Way of Rarways, A. M. Clark, 
London.—A communication from J. Elmer.—25th 
July, 1882. 

3728. ay, &c., Carriaces, U. Scott, London.— 
5th August, 1882. 

J. Beale, Blackheath.—9th August, 


3808. Steam Borters, &c., G. Sinclair, Leith.—10th 
August, 1882. 

$818. Type and Space Honers, J. C. Mewburn, Lon- 
don.—A communication from A. A. Low and L. K. 
Johnson.—-10th August, 1882. 

8832. Se.r-actinc Steam Traps, L. Dove, Stratford. — 
1lth August, 1882. 

3880, MANUFACTURE of Leatuer, J. H. Johnson, Lon- 
don.—Com. from A. G. Fell.—15th August, 1882 

3888. Lusricatinc Apparatus for ENGINE 
CyLinpers, &c., W. R. Lake, London.—A communi- 
cation froma T. Holland.—15th August, 1882. 

3914. Steam Encrves, P. Armington, Lawrence, U.S. 
—l6th August, 1882. 

3926 Sprisc Marrressss, &c., W. R. Lake, London. 
-—Com. from G. Gale.—16th August, 1882. 

3942. Improvep Pump, W. B. Tibbits, Clifton.—l7th 
August, 1882. 

41 _> Gas Le F. H. Wenham, Coadon. — 28th 


ugust, 

4113. Sewine and Goons, &c., J. H. 
Johnson, London.—A communication from C. H. 
Willcox.—29th August, 1882. 

4135. Vatve Morions and of STeaM 
Enorves, A. C. Kirk, G August, 1882. 
4137. Houes in MeTaL Puates, A. C. Kirk, 

G w.—30th August, 1882. 

4501. Emprorpermnc Macuines, A. M. London. 
—A communication from J. A. Groebli.—2lst Septem- 
ber, 1882. 

Last day for filing opposition, 24th October, 1882. 
1908. Strats for Putp, G. Tidcombe, jun., 
Watford.—2lst April, 188: 

2372. Syrcp from Date &c., T. Webb, London. 
—19th May, 1882. 

2524. Central Borrer and Courtine Gear, W. R. 8. 
Jones, Ajmere, India.—27th May, 1882. 

27th Ma: 

M. Shearer, sen., and M. 

hearer, jun., London.—30th May, 1882. 
2552. Sreerinc QuapRants, &c., J. Cook, jun., 
Washington, and W. Prosser, Newcastle-upon- Tyne. 
—30th May, 1882. 

2553. Anca A. J. Boult, London.—A communication 
from E. Salomon and E. Armant.—30th hy 1882. 
2564. Barces, &c., E. Moxon, Tunbridge Wells.—3lst 

May, 1882. 

2569. Erecrric Lamps, T. E. Gatehouse and H. R. 
Kempe, London.—31st May, 1882. 

2586. Socar Cane Muis, E. Hunt, Glasgow.—Com. 
from J. Thomson and z: Black.—Ist June, 1882. 

2587. Catcues for Ratcner Wuee.s, J. F. Davies, 
Blackburn.—lst June, 1882. 

2589. Screw Burrons, F. Wirth, Frankfort-on-the- 
Main.—A communication from L. E. E. Hunrath.— 
lst June, 1882. 

2590. Giazine, &c., T. H. P. Dennis, Chelmsford.—lst 
June, 1882. 

2597. STopPERING BOTTLes, &c., G. Falconnier, Switzer- 
land.—lst June, 1882. 

2598. Loapincand Ustoapinec Gaarn, &c., W. Cooper 
and J. Holdsworth, Hull.—2nd June, 1882. 

2599. Moups for Castinc A. Patrick, Glasgow. 
—2nd June, 1882. 

2601. Arracuine to Purses CERTAIN APPENDAGES to 
Prevent Loss of same, 8S. Cooke, London.—2nd 
June, 1882. 

2602, Seconpary Batrerigs for Storinc Evecrricity, 
C. T. Bright, London.—2nd June, 1882. 

2624. Water Gavces for Steam Borzers, H. Slater, 
Derby.—5th June, 1882. 

2634. Pieatinc Macuuves, C. G. Hill, Nottingham.— 
5th June, 1882. 

2691. Sroprixc or Pioceinc the Enps of Boier 
Tuses, D. McMillan, Govan.—A communication from 
N. McMillan.—8th June, 1882. 

2712. Execrric Lamps, W. R. Lake, London.—Com. 
from F. Krizik and L. Piette.—9th mg 1882. 

2746. BreecH-LoapiInec Fow inc Pieces, L. Gye, Lon- 
don.—10th June, 1882. 

2747. Ricoine of Vesseis, W. H. Hall, Kew.— 
10th June, 1882. 

2363. Cueckinc Apparatus, H. R. Landon and G. L. 
Dezille, London.—17th June, 1882. 

2997. Ou Can, G. Cornut and A. Castelin, Paris.—24th 
June, 1882. 

3151. Sewine Macuines, F. Wirth, Frankfort-on-the- 
Main.—A communication from Junker and Ruh,— 
4th July, 1882. 

3342. Propucine ALKALI Sats from SutpHo Acrps, 
F. Wirth, Frankfort-on-the-Main. — Com. from 
Farbfabrik, vormals Brénner.—1l4th July, 1882. 

3415. SeparaTinc Grain, P. Gelder, Sowerby 
Bridge.—18th July, 1882. 

3603. Burrows and Fasreners, C. Daggett, London.— 
29th July, 1882. 

3776. Coxe, &c., J. Wood, Flockton, near Wakefield. 
—8th August, 

3786. Furnaces, J. Imray, London.—A communication 
from C. H. F. Russmann.—9th August, 1882. 

3802. Szoonpary Batrerizs, C. T. Kingzett, London. 
—9th August, 1882. 

3840. Neck-tizs, D. T. Keymer and F. Theak, Wal- 
brook.—llth August, 1882. 

3870. Steam Borters or Generators, J. Imray, Lon- 
don.—Com. from C. Russmann.—14th August, 1882. 

4014. Hyprocarson Furnaces, J. Mundell and W. J. 


on, Philadelphia, U.8.—22nd August, 1882. 


4025. Worxinc Gear for Evecrric Licutine, K. W. 
edges, London.—22nd August, 1 
4098. HARVESTING —— J. Howard and E, T. 
Bousfield, Bedford.—26th August, 1882. 
4197. SEWING Macurnes, J. Warwick, Manchester.— 
Qnd 88: 


PORIFYING &c., M. Coulson, 

jpennymoor. tember, 

4569. Furnace Lintnas, &c , Pitt, Sutton.—Com. 
from C. G. Francklyn. —26¢h September, 1882. 


Patents Sealed. 

(List of Letters Patent which passed the 

29th September, 1882.) 

1822. Dryinc by Cotp Process Printine on Trin, &c. 
H. Mathieson, London.—18th March, 1882. 

1823. TRANSFERRING Printep Desions from Paper to 
Sueers of Tin, &c., H. Mathieson, London.—18th 
March, 1882. 

1600. ELECTRICAL Apparatus for Inpicatine, &c., 
Firss, G. W. von Nawrocki, Berlin.—lst April, 1882. 

1601. Economiser, W. Teague, j jun., Tincroft.—1st 


Great Seal on the 


1610. al Woot to Carpinc Macuinery, W. Cliffe, 
Ley Moor.—3rd April, 1882. 

1614, or DyNaMoO-ELECTRIC Macuines, W. R. 
Lake, London.—8rd April, 1882. 

1619. CarBon Conpuctors for Execrric Lamps, W. R. 
Lake, London.—3rd April, 1882. 

1623. Bicyces, A. E. Gorse, Birmingham.—4th April, 

1882. 


1634. InDIA-RUBBER CoaTED Fasrics, W. R. Lake, 
London.—4th April, 1882. 

1643. Burrons, G. W. von Nawrocki, Berlin.—5th 
April, 1882. 

1644. PortaBLe Apparatus for EXTINGUISHING FIREs, 
&c., M. Vinning, Walbrook.—5th April, 188: 

1637. INCANDESCENT ELECTRIC Se St. G. L. Fox, 
Westminster.—5th April, 1882. 

1670. INcaNDEscENT EcLecrric Lamps, J. Jameson, 
Newcastle-upon-Tyne.- 6th April, 1882. 

1671. ExtincuisHine Fires, P. Ambjorn, Paris.—6th 
April, 1882. 

Bicycies, &c., W. Scantlebury, London.—6th 


rest TELEPHONIC InstrumENTs, A. E. Dolbear, Somer- 
ville, U.S.—6th April, 1882. 

1694. Cornice PoLes and Curtain Suspenpers, C. F. 
Grimmett & J. Cook, m.—S8th April, 1882. 

1721. Leap PEROXIDE, F. M. London. —12th 
April, 1882. 

1725, Manuracturine Soap and Fat Acips from OLEa- 
ctnous Fruits, &c., F. C. Glaser, Berlin.—12th 
April, 1882. 

= VeLocipepes, J. White, Coventry.—l4th April, 


1882. 
1817. Osrarstnc CrysTALLisagLe Sucar from Raw 
Svuear, &c., J. Johnson, London.—17th April, 1882. 
1859. VeLocirpepes, H. E. Newton, London.—18th 
April, 1882. 

1866. Sprrits, &c., F. M. Lyte, London. 
—19th April, 1 

1913. TREATING aa A. M. Clarke, London.—2lst 
April, 1882. 

1941. CRYSTALLISED HypRocHLORATE of ALUMrNa, W. 
R. Lake, London.—24th fen, 1882. 

1956. Evecrric Batreries, T. J. Handford, London. 
—25th April, 1882. 

2021. and Removixc Martrers from 
Woot, &c., E. Mansfield, London.—28th April, 1882. 

2220. ORNAMENTING Rizsons, A. H. Horsfall, Coventry. 
—llth May, 1882. 

2239. Separatinc Sucar from &c., C. 
Scheibler, Berlin.—11th May, 1882. 

2544. CoLourine Matrers for Dyerne, &c., J. Erskine, 
Glasgow.—30th May, 1882. 

2864. Bieacuine Corron &c., E. de Pass, Lon- 
don.—17th 1882. 

Capstans, &., 8. Baxter, London.—19th June, 

3041. IvrerNaL Stoppers for Borries, W. Froggatt, 
Nottingham.—28th June, 1882. 

3044. Propuctnc Derivatives of ALPHO OxYHYDRO- 
Cuinouing, &c., J. Erskine, Glasgow.—28th June, 
1882 


3112. Scrp.vus Bronze from Paper, &c., J. 
Bro: -—lst July, 1882. 

3216. ORTHO-NITRO-META-METH YL-BENZALDE- 
HYDE from META-METHYL-BENZALDEHYDE, &c., J. 
Erskine, G w.—Tth July, 1882. 

$218. Propucine Acip, &c, from BeEnzy- 
— &c., J. Erskine, Glasgow.—7th July, 


3232. Sranp for Perma Cameras, J. F. Pliicker, 
Antwerp.—7th July, 1882. 
= CicaretTe W. R. Lake, London.—11th 
'y, 188: 
3362. Comes for Twist Lace Macuines, W. Spowage, 
Nottingham.—l15th July, 1882. 
3485. TELEGRAPHING to and from a Rartway Trarn in 
Motion, W. B. Healey, London.—22nd July, 1882. 
3495. Connectine Links for AtracHinc Cuarns, &c., 
J. H. Shoebotham and J. F. C. James, Birmingham. 
—22nd July, 1882. 

3547. Cases, J. G. Lorrain, Westminster.— 
26th July, 1882. 

3575. Beavrnsc Lamps, J. G. Lorrain, Westminster.— 
27th July, 1882. 


(List o Letters Patent which passed the Great Beal on 
the 3rd October, 1882.) 
1646. Bospins and Spoots, J. Spence, Shipley.—5th 


April, 1882. 
"= -— for Roaps, J. J. Wheeler, London.—5th 
il, 1882 


1653. TRavELLING Baas, &c., T. A. Mitchell, Chisle- 
hurst.—5th April, 1882. 
1661. for Grats, W. R. Lake, London. 
—5th April, 188 
E. A. Brydges, Berlin.—6th 
1666. Borers, G. Stevenson, Airdrie. —6th 
1 


April, 

1674. Sarety Apparatus for Caces in Mines, C. D. 

Abel, London.—6th April, 1 

1683. Pzroxipes of the ALKALIES, &c., L. Mond, North- 
wich.—6th April, 1882. 

1692. DyNamo-ELectTRic, &c., Macuines, D. P. Piot, 
London.—6th April, 1882. 

G. H. T. Beamish, Queen's Town. 


1697. Exvecrric Lamps, R. 


2963. Mutes for Sprnntno Frpres, J. 8. Cooke and A. 
Hardwick, Liversedge.—22nd June, 1882. 

3329. REPRODUCTION a Desicns, W. P. Bruce, Mid- 
lothian. —13th July, 1882. 

$591. Erecrraic Propveer and Power Macuine, J. 
Imray, London.—28th July, 1882. 

3617. FLour Dressinc Macuings, W. B. Dell, London. 
—3l1st July, 1882. 


List of published the 
week ending September 30th, 188 

238, 6d.; “a, 2d.; 700, 10d.; 729, 6d.; 765, 6d.; 
766, 4d.; 779, 6d.; 807, 8d.; 818, Sd.; 889, 6d.; 842, 6d.; 
855, 1s. 2d.; 856, 2s. 4d.; 867, 6d.; 880, Sd.; 881, 4d.; 
891; 6d.; 892, 6d.; 897, 24.3 900, 6d.; 906, bd; 911, 6d.; 
914, 6d; 918, 6d.; 926, 8d.; 933, 6d.; 937, 6d.; 940, 6d.; 
941; 6d.: 942) 943, 6d.: 944, 4d.; 948, 6d.; 949, 6d.; 
950, 6d.; 951, 6d.; 954, 6d.: 956, 6d.; 959, 2d.; 961, 6d.; 
962, 2d. 964; 6d.; 966, 4d.; 967, 2d.3 969, 2d.; 971, 6d; 
972, 2d.; 973, 8d.; 974, 6d.; 976, Sd.; Od 978, 8d.; 


2 1031, 6d.; 1082, 6d.; 1100, 4d.; 
1230 1879, 1976, 4d’; 2250; 2770, 6d.: 
2794, 6d.; 3182, 4d. 


*,* Specifications will be forwarded by from 
the Patent-office on receipt of the eet price and 


tage. Sums exceeding 1s. must be remitted by 
Post-atfice Header Lack at = 5, 


High Holborn, to Majesty's 
Patent-office, y-lane, 
London. 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared sel express! for Tux ENGINEER at the 


238. Lupricatine THE SPINDLES OF SPINNING AND 
DovusLine Macuines, J. Dodd and @. Little, Old- 
ham.—l7th January, 1882. 6d. 

Achamber or cavity is tl g round the collar or 
tube within which the spindle revolves and serves as 
a reservoir for the lubricant. Through the tube or 
collar, openings are made communicating with the 
interior of the reservoir and spindle. The reservoir is 
secured to the spindle rail, and in the upper part is an 
opening to supply the lubricant, and in the lower part 
is an opening te remove the same, such opening 
usually closed by a screw plug. 
$829. TeLernone Transmitters, S. P. Thompson, Bris” 

tol.—23rd January, 1882.—{ Not proceeded with.) 2d. 

, Substances other than earbon are to be used in 

itters, preferably of certain 
ee as molybdenum, lead, silver, &. 


8338. Erecrric Casies, 7. J. Handford, London.— 
23rd January, 1882.—(4 communication from P. B. 
Delauy, New York.) 6d. 

The cable is composed of a number of braided or 
plaited insulated wires in a metallic tube. 


493. PREPARATION OF ASBESTOS AS AN INSULATING 
C. J. Allport, London,—lst February, 
1882.—{ Provisional protection not allowed.) 2d. 

The asbestos is — in a hot bath of black wax 

btained from sui drocarbons and then pressed 

in heated moulds. "Sulpbur or other hardening mate- 
rial may be introduced. 


540. Dynamo-ELecTRIC AND ELECTRO - DYNAMIC 
Macuings, J. D. F. Andrews, Sauchichall-street, 
Lanark.—3rd February, 1882. 6d. 

The claims are in the construction of the armature 
by winding on a non-magnetic core iron wire rope with 
insulated conducting wire, driving the armature 
through a spring from the shaft carrying the commu- 
tator, and driving the armature and commutator 
through a differential owe having the brushes 
attached to a spring frame carrying the intermediate 
gear of the coupling. 

687. TeverHone Centra Orrice System, 4. M. 
Clark, London.—llth February, 1882.—(A com- 
munvation from G. M. Hopkins, Brooklyn, New 
York.) 6d. 

Relates to the arrangement of switch board for a 
central office. 


689. ImpRoveMENTS IN TELEPHONE Receivers, A. M. 
Clark, London.—1l1th February, 1882.—(A commu- 
ce from G. M. Hopkins, Brooklyn, New York ) 


The object of this invention is to obtain increased 
efficiency, compactness, and lightness in oe 
telephones. According to one modification a seri 

ht-angled anent magnets are arranged radially 

ith their poles of like sign converging to and Sond 
the soft iron core of a central magnet, and their 
otter poles in contact with the underside of the iron 
diaphragm near its circumference. The soft iron 
magnet core is in the centre of the case close to the 
diaphragm, and at its other end it has a broad thin 
flange, against which the poles of the ets are 
pressed by an elastic rubber ring confined between 
them and the back of the case, to which the case is 
attached by a screw. The core is surrounded HAs a 
fine wire helix, whose terminals are conn 
binding posts. 
729. PACKING Cases, Billing, Chelten- 
ham.—l5th February, 1882. 

This relates to oeiiancaie a on patent No. 1969 
A.D. 1880, and consists, First, in making the hinges 
sheet metal and fixing them outside the case, the 
middle part being cranked and the edges of the case 
notched to receive the crank; Secondly, in inside 
fasteners to secure the sides of ‘the case, and formed 
Amro a notched plate to one part, and a second 

te to interlock therewith on the other part; 
Tusraty, in forming the ledge of the lid at each end 
a ( and screwing a metal ie plate at each corner ; 
= or driving and clenching 

e hin 


'740. ts Evecrric Lamps, &., A. M. 
Clark, London.—15th February, 1882.—(A communi- 
cation from —— and Co., Paris.) 6d. 

This invention relates to a means of regulating the 
arc by making the feed of the carbons dependent on 
the fusion or softening of a stick of glass attached to 
each of the carbons, and which when the heat of the 


and F. Ormiston, London.—8th Apri, 1882. 

1698. aoe &c., M. I. Verkouteren, London.—8th 
April, 1882. 

1700. Gatvanisine Sueet Iron, T. H. Jones, London. 
—8th April, 1 

1703. ProsectiLes for Onpnance, E. Palliser, London. 
—8th April, 1882. 

1766. &e., Tuses, 
8. Fox, Leeds.—13th April, 1 

1771. Srezx, &., 8. Fox and J. Whitley, Leeds.—13th 
April, 1882. 

1777. Iscreastnc the Diamerers of the Eenps of 
Tuses, 8S. Fox, Leeds.—14th April, 1882. 
1801. Motive Power Apparatus, T. C. Boutet, Paris. 

—15th April, 1882. 

1819. CoLtectinc, &c., Water from Gas Marns, T. 
Pullin and H. Bonser, Newcastle-under-Lyme.— 
17th April, 1882. 

1831. Repuctnc Merats from their Ores GasEous 
Fue, R. 8. Ripley, London.—17th A 

1853. TRaNsMITTING ApPpaRaTus for 
—— W. J. Burnside, Lower Norwood.—18th 

pril, 
1868. Gas oie H. A. Dufrené, Paris.—19th April, 


1882. 
1957. TurNinG, &., Steam Suips, A. W. L. Reddie, 
London.—25th ‘April, 1882. 
2092. E.ecrric Lieut Apparatus, C. Lever, Bowdon. 
—8rd May, 1882. 
2652. Dats Inpicators, W. R. Lake ,London,—6th 
June, 1882. 


arc has attained a certain altitude softens, bends out 

vod an way, and allows the carbons to approach, they 

ed forward by cords and pulleys. The in- 
nS so claims the combination with his lamps of 

a dynamo machine having long narrow induced 

magnets, and in which the i ing or field 

are placed in a shunt circuit. 

‘758. An Improvep TeLecraPH InstRUMENT, F. J. 
Cheesbrough, Liverpool.—l6th February, 1882. 
communication from W. A. Shaw, Brooklyn, New 
York.) 6d. 


operated by the action and re-action of a make-and- 

break ate he through the vibrating section in the 

field of the magnets. 

‘749. IN TELEPHONIC EXCHANGE Sys- 
TEMS AND APPLIANCES, G. L. Anders, London.—1l6th 
February, 1882. 8d. 

The inventor cembines a telephonic transmitter of 
the Hunning’s type, a receiver, and a battery in a 
portable case, capable of being held in the hand ; the 
several —, being so arranged that the sound 
waves 8) act both on the receiver and transmitter 
during transmission, whereby a louder articulation is 

obtained. The shows a longitudinal vertical 
section of a combined transmitter, receiver, and 


battery, lettered respectively A, B, and C. First 
comes the Hunning’s transmitter, wi ith the poles b 6 
filled with powdered carbon, and a thin — 

between them and the mouth or ear piece. ehind 
the metal plate d is the receiver B, which may be an 
ordinary and behind this comes 
the battery C, consisting of ‘a carbon plate h, sup- 


ported on partition i, and covered with a salt of 
mercury, and of a zinc plate / kept out of contact with 
the salt of mercury by a spring m. When required 
for use the push button shown makes the required 
contact. The inventor also claims improvements in 
telephonic exchanges. 
‘756. Macuines ror Propucina ELecrric CURRENTS, 
J. Brockie, Brixton.—l6th February, 1882. 6d. 
The armature has two iron rings mounted on a non- 


755] 


magnetic boss, and transverse compound iron bars 
rue between the rings, upon which coils of insulated 
wire are wound. The figures show the construction. 


DyYNAMO-ELECTRIC OR ELECTRO-DYNAMO MACHINE. 
W. Westminsier.—l6th February, 1882. 
may communication Srom EB. W. Siemens, Berlin.) 


6d. 
A magnet formed as a segment of a hollow = 
cylinder revolves within a number of stationary coils 


Fic. 


N 


which have their wires connected successively to one 
another and to an external circuit. Claim is made 
for the arrangement of parts. Fig. 1 shows an end 


Fic e 


view; Fig. 2 a er section; and Fig. 3 a 
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conductor section that is detac. | 
and swings freely in the main circuit and in the field FIC.S 
of the magnet without breaking the circuit, and —<— 
which is combined with a sounding device and t) 


Oct. 6, 1882. 
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761. ImpRovEMENTS IN DyYNAMO-ELECTRIC AND Mao- 
NETO-ELECTRIC Macuines, C. J. Chubb, Clifton, 
Gloucestershire.—16th February, 1882.—(Not pro- 
ceeded with.) 2d. 

This invention consists in causing the electro or 
permanent magnets to revolve in an opposite direc- 
tion to the armature, and other improvements, 

765. Vessers, Lanpinc Staces, Ferries, &c., W. 
May, London.—1l6th February, 1882. 6d. 

This relates, First, to steam vessels for conveying 
passengers and merchandise, and consists in shipping 
or unshipping the cargo from the sides of the vessel, 
a portion of the top of which is hinged or made to 
slide ; Secondly, to fixing in the deck of the vessel 
turntables for facilitating charging and discharging ; 
Thirdly, to a tidal landing stage running on rollers, 
and drawn up and let down by suitable machinery as 
the tide rises or falls, so as to bring it level with the 
deck of the vessel; and Fourthly, in connecting the 
tidal platform with the land by one or more travelling 
platforms actuated by suitable machinery. 

7'79. Piaxorortes, B. Outram, Greetland, Yorkshire. 
—1lith kebruary, 1882, 6d, 

This consists, First, in stringing pianofortes, and 
more especially bichord and trichord instruments, by 
endiess strings pas<ing over antifriction pulleys 
adjustable in the rails; and Secondly, in raising or 
lowering the pitch or tone of the instrument by 
gaa or diminishing the distance between the 
rails. 

807. Dryinc Woot anp orHer Fipre, J. B., C. H., 
and W. Whiteley, Lockwood, near Huddersfleld.— 
20th February, 1882. 8d. 

This relates to improvements on patent No. 2150, 
A.D. 1874, the object being to blow blasts of hot air 
into and through the fibres while passing through the 
machine, so as to dry the same in a shorter time, and 
it consists in the use of heaters from which the hot 
air is conveyed to the machine by means of a fan. 


818. Reaprine anp Mow1no Macnines, W. P. Thomp- 
son, Liverpool.—20th February, 1882.—(A communi- 
cation from W. F. Cochrane and J. L. Mothershead, 
Indianapolis, U.8.) 8d. 

This relates especially to reaping and mowing 
machines in which the shoe is coupled to the frame 
by a spherical joint, through a portion of which passes 
a rotating shaft geared to the axle, and within which 
the rotation of the shaft is converted into a reciprocat- 
ing movement, and it consists, First, in a system of 
bevelled planetary gear obtained by placing on the 
rotating axle of the machine an extended sleeve, with 
arms radiating diagonally therefrom, so as to form a 
conical bifurcated ee, the arms of which support 
the spindles of the bevelled pinions, rotating each on 
its own axis, and about the axle in planes at an angle 
thereto. The spider can be coupled to the axle bya 
clutch. The pinions engage a stationary annular 
wheel fixed inside a stationary outer casing enclosing 
the shaft, and whose periphery is adapted to engage a 
pinion on the upper end of a crank shaft extending 
diagonally to the shoe for the purpose of driving the 
cutter bar; Secondly, in the combination with the 
shoe, connected by a spherical joint to the frame of an 
arm extending to a guide and linked to a tilting lever ; 
Thirdly, in lifting the cutter bar by one of the driving 
wheels or by a treadle; and Fourthly, in making the 
finger bar, so that it can be withdrawn from the cutter 
bar endwise. 

831. Evectric Lamps, J. Rapief’, London.—21st Febru- 
ary, 1882, 6d. 

This describes various ways of using weights to 
operate the carbons in arc lamps. 


839. Ratcuer Braces, 8. Gardner, Adderbury.—2lst 
February, 1882. 6d. 

This relates to aself-acting feed arrangement for 
ratchet braces, an essential feature being that asprin 
which is compressed by a nut or screw to any require 
pressure, according to the feed desired, causes fric- 
tional resistance between two surfaces, one of which 
is stationary while the other is in connection with the 
internally threaded sleeve or body which receives the 
screw of the drill shaft. This frictional resistance is 
at one time sufficient to prevent the rotation of the 
sleeve with the drill shaft, so that the screw will pro- 
duce a feed, and then, when owing to this feed, the 
resistance between the screw and sleeve overcomes 
that tending to retain the latter, the sleeve will rotate 
with the screw until more feed is required. These 
actions take place alternately through the whole range 
which the ratchet is capable of working. 


842. Measurine Tue VoLuME or Gas UNDER DiFFEr- 
ENT ConpiTions, A. V. Harcourt, Oxford.—2lst 
February, 1882. 6d. 

The instrument consists of two glass tubes standing 
side by side, one of which is open at top but bent over 
to exclude dust, and the other terminates in a bulb at 
top, the capacity of which is about four and a-half 
times that of the tube. Both tubes extend intoa 
hollow box at the bottom, and are connected by 
flexible tubes to a reservoir containing mercury and 
situated in the box. The reservoir has a loose top, and 
is intended to be contracted by the cqnlieation of 
pressure so as to drive the column of mercury into 
the vertical tubes, such pressure being applied by a 
screw passing to the outside. The pressure is regu- 
lated until the mercury is at the same level in both 
tubes, when a reading is taken and represents the 
volume occupied at the actual atmospheric pressure 
and temperature by a mass of gas which, under 
standard conditions, occupies a volume 1000. 


855. Movutpinc Macuines, F. Wirth, Frankfort-on- 
the- Main, 2) st February, 1882.—(4 communication 
Srom - G. Sebold and F, Neff, Karlsruhe, Germany.) 
1s. 20 

A revolving frame arranged on a wagon carries a 
moulding-box with a moulding or pattern plate and a 
covering frame. After sprinkling the box with 
moulding sand, it is filled with casting sand from a 
sand-box having on the fore part two vertical hinged 
wings, which can be set according to the aperture of 
the moulding-box to be filled. The box when filled is 
scraped on the top, covered with a press-block, and 
driven under a press where pressure is exerted from 
above, suitable indicating mechanism being provided 
to show the amount of pressure exerted. The box is 
then removed from the press, the upper cover 
removed, and the superfluous sand rak off, after 
which the frame carrying it is revolved on the wagon, 
whilst the other half of the box on its wagon is being 
operated upon in the same manner. 

Carriaces oF Boppin-NET OR TWIST-LACE Ma- 
cuinery, H. B. Payne, Nottingham.—22nd Febru- 
ary, 1882. 6d. 

This relates to means for covering or guiding the 
threads over the bobbin at cach particular point where 
the warp or other threads are likely to catch, and thus 
pues the bobbins from cutting out the threads 

their usual course of working; and it consists in 
having the part of the spring for keeping the bobbins 
in position, which is opposite the point where the 
threads are likely to catch, flattened out, so that it 
projects on each side of the surface of the carriage at 
suc int. The same means are used to cover or pro- 
tect the bobbin at the back part or other half of the 
carriage, the spring being then placed at the back or 
in any other suitable position. A double verge is used 
at the back part of the carriage for a certain distance, 
in combination with the prvjecting surfaces of the 
spring. 

872. IMPROVEMENTS IN AND APPERTAINING TO ELEC- 
TRODES OR CONTACTS FOR TELEGRAPHIC INSTRU- 
MENTS, &c., ¥. des Vour, London.—23rd February, 
1882.—(4A communication from G. Cunming and 
Clara M. Brinkerhoff, New York.) 6d. 

This relates to improvements in the contacts of 
telegraph keys, &c., and consists in making both con- 
tact points adjustable and in the shape of discs, the 
axes of which are either parallel or arranged at right 
angles to each other, the discs being provided with 
platinum metal rims or tires of round triangular cone- 


shaped or other cross section whereby a perfect elec- 
trical connection is ensured, and at the same time the 
smallest possible surface of contact is.obtained. 
869. Macuines, C. E. Spagnoletti, 
Maida Hill,— 22nd February, 1882. 6d. 
The electro-magnet A is capped to collect the lines 
of force to a central point, between which revolves the 
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wheel C carrying coils D, The brushes E E collect 

from F F, and convey the current to the lamp or 

lamps. 

881. Woot Compinc Macuines, W. R. Lake, 
—2%rd February, 1882.—(A communication from W. 
H. Grundy, Pennsylvania, U.S.) 44. 

This relates to providing such machines with a guide 
so disposed in relation to the aprons that the two 
slivers are connected into one, and so directed to the 
delivery rollers. 


891. Prosectites, T. Nordenfelt, London.—23rd Feb- 
ruary, 1882. 6d. 

The object is to construct projectiles of iron for 
steel, coated with a softer metal for the following pur- 
poses, First, to prevent the hard projectile damaging 
the ves of the rifling ; Secondly, to enable a pro- 
age e nearer to the gauge of the calibre of the gun to 

employed ; Thirdly, to ensure better centreing of 
the projectile in the bore, and a consequently steadier 
flight through the air; and Fourthly, to give rotation 
to the projectile, if required, by means of the softer 
metal covering, by letting it enter the grooves of the 
rifling. The softer metal covering can be either 
applied or secured in position by electrical deposition. 


802. Desiccatinc on Dryino Sewace, &c., J. H. 
Johnson, London.—24ird February, 1882.—(A com- 
munication from EB. Coignet, Paris.) 6d. 

The object is to provide apparatus suitable for drying 
or desiccating by the employment of the heat of steam 
under pressure, whereby it is rendered possible to con- 
centrate a great amount of heat in a given space; and 
it relates to the class of drying apparatus known as 
‘Firman’s,” the improvements rendering the same 
suitable for treating very watery matter. e driving 
cylinder has double ends and sides, and a series of 
plates are carried by the shaft, so as to increase 
the hea surface. The cylinder is caused to 
revolve, and at each revolution, the hottest steam 
being at the upper side, heats the inner wall to 
its maximum degree, and the water of condensation 
upon this side is discharged at the same time by a 
special arrangement. The central shaft is caused to 
revolve in the opposite direction, and steam is admitted 
to both the cylinder and to the shaft. 

807. Steam Cooxtno Apparatus, J. Mitchell, New- 
castle-upon-Tyne.—24th February, 1882.—{Not pro- 
ceeded with.) 2d. 

Steam is psy in an outer case by coal or ges, 
and within it are fitted cooking pans arranged so t 
a water space is left between them and the case. 


898. Erecrric Arc Lamps, J. Brockie, Brixton.— 
24th February, 1882. 8d, 

This is an improvement upon older forms of the 
Brockie lamp, and combines with a periodic feed a 
particular method of reversing the polarity of the 
readjusting magnet by means of the arrangement 
shown in the figure, the parts used being a wheel W, 


+ 


an insulated boss B, a lifting pin, a contact lever L, 

and spring K. Other modifications are described, as 

with a definite feed to one carbon, while the other 

is regulated by a solenoid, &c. 

900. Gas Burner Apparatus, G. S. Grimston, 
Brockley.—24th February, 1882. 6d. 

This relates to a gas burner in which the flame is 

entirely enclosed, and all air passing to it to support 

combustion has to pass through a generator kept 
heated by the products 0! bustion as they pass 
away. e flame also may be directed downwards, 

and then allowed to curl upwards under the edge of a 

deflector, so that the flame may be at the bottom of 

the lamp, and consequently avoid any downward 
shadow. 

906. Motor Apparatus, W. R. Lake, London.—24th 
February, 1882.—(A communication from M, Rosen- 
stock, New York.) 6d. 

A series of balls act by gravity ona wheel fitted 

with pockets, which receive the balls at about the 

level of its centre shaft, and discharge them at the 


lowest point of their revolution, when the weights are 
raised again to the desired position by an elevator 


actuated by a spring motor, the spring of which can 

be automatically r d by the ht itself. 

911. Bricks Tives, J. Parker, Kilmarnock. —25th 
February, 1882. 6d. 

The object is to approximate the bricks more closely 
to uniformity of size, and consists in subjecting thei 
before being fired, but when dry enough for such 
operation, to operations whereby excess of material 
is removed from the up; and under sides, and in- 
equalities which show themselves in the drying pro- 
cess are corrected. The bricks are placed on a 
travelling endless band which conveys them between 
suitable dressing surfaces consisting of wire card or 
other suitable roughened surfaces. 

914. Warer-cLosets, Urinats, &c., S. Hellyer, 
Strand.—25th February, 1882. 6d. 

This relates to valve closets, urinals, and slop sinks, 
and has partly for its object to prevent matter rising 
up in the valve box of a valve closet and entering trap 
of the overflow. For this purpose the overflow trap is 
connected with the bent pipe of the valve box at a 

int above the level of the basin, such vent pipe 
om open to the atmosphere, or where a vent pipe is 
not used, the overflow trap is connected ata point 
above the valve with a horn in connection with the 
valve box. So as to screen the — edge of the valve 
ard prevent anything lodging thereon, the surface of 
the arm carrying the disc is raised at the part next 
the hinge, so as to bring it flush with the surface of 
the valve, while its forward — fits closely up to the 

r edge of the periphery of the valve. ‘To ensure 

a thorough flushing of the overflow trap, and secure 

its water seal without depending solely on the water 

rising in the basin, the inlet or flushing arm of the 
basin is connected directly with the overflow arm by 

a passage in the basin itself. 

918. Ventivators, H. J. Haddon Kensington.—25th 
Februa y, 1882.—(A communication from P. Mihan, 
Massachusetts, U.S.) 6d. 

This consists in part of a hood with a mouth on one 
side cf retangular or other suitable form, and having 
arranged within, and across it and the hood a 
partition. Two deflectors are a one hinged 
at top to the lower part cf the partition, and the other 
hinged to the partition on a level with the top of the 
nt The ventilator is principally for use on ehip- 

rd. 


926. Omninuses, &c., A. G. Marge'son and W. S. Hek, 
Bristol.—25th February, 1882. 8d. 

The chief objects are to set the body lower than 
usual for convenience of getting in and out, combined 
withlighter draught for the horses by the front wheels 
at same time being higher than usual; fitting the 
springs so as to work more freely ; an arrangement of 
gearing beneath to render the steering more easy and 
to make the vehicle answer more quickly in turning ; 
and a considerable saving in weight and improved 

lation for p riding on top. The 
ends of the springs carry rollers on which the body of 
the vehicle rests. The axles are secured to the vehicle 
by a central pin and have rods or chains working across 
each other and connecting the front and hind axles. 
The top seats face the direction in which the vehicle 
travels and the passages to reach them are on either 
side thereof. 


933. Compass Correctors, J. J. Wilson, Sunderland. 
—25th February, 1882. 6d. 

The dial or inner central movable dumb card is 
formed with an outer movable graduated ring, and 
both the cerd and ring work in an outer gimballed 
weighted ring with the words “ship's head” marked 
with an index line. Bya central screw the card and 
the ring can be fixed in position relatively to the 
gimballed ring and to each other. The dumb card is 
marked to quarter points only ; the points of the com- 
pass are placed on 0 ite sides in reverse position to 
ordinary cards, that is, E is where W is, and so on. 
The movable ring is graduated along the inner edge 
from north to 180 deg. both ways, and the outer ed 
from the line of the 180 deg. 30 deg. or 40 deg. right 
and left to indicate easterly and westerly variation. 
At 90 deg. on the easterly variation side P. M. is marked 
and on the opposite side A.M. In the centre is 
mounted a movable sight vane with a slit in the 
upright partand a fine wire stretched between it and 
the point of the vane. The sight has a black centre 
line on white ground in continuation of the slit and 
reaching to the point of the sight. 

93'7. CorruGcatine Macuings, V. B. Daelen, Berlin.— 
27th February, 1882. 6d. 

This relates to a machine by which corrugations aro 
formed in plates and tubes by rolling, or in plates by 
pressing or ping, and it ists in making the 
rings of the rollers or the ledges of the stamping or 
pressing dies movable, and combining with them suit- 
able devices to cause them to approach each other, 
while the rollers or dies are gradually brought closer 
together. 

940. Taps ror Besr, &c., J. BE. Chambers, Smethwick. 
—27th February, 1882. 6d. 

A socket with a female screw is secured inside the 
barrel and receives a screwed plug or valve perforated 
to allow the fluid to pass. The outer end of the plug 
has recesses to receive jections on the end of the 
stem of the tap, which is also screwed te fit the 
socket, so that as the tap is screwed in the plug is 
screwed out of the opposite end and so opens the fluid 
way. 

942. Hair Crasps, F. L. R. Kopp, Hamburg.—2ith 
February, 1882.—(Complete.) 4d. 

This relates to forming hair clasps with a double 
bend so as to render them elastic and with straight or 
curved teeth. 

944. Packinc RECEPTACLES AND GLANDS FOR Piston 
Rop Packinos, H. J. Haddan, Kensington.—27th 
February, 1882.—(4 communication from 0. Lonze, 
Paris.) 4d. 

The object is to render an automatic pac’ appli- 
cable to piston rods having both ends larger the 
body of the rod which passes through the packing, and 
it consists in forming the packing receptacle H in two 
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halves, and holding it in place by the rings A, the cap 
C securing it in position. M is the follower, also in two 


pieces held together by ring X at one end, and_ by 
passing into the packing receptacle at the other, F is 


a bushing ring in two pieces held together by ring G, 
and E isa spring which automatically feeds the packing 
rings forward into the conical part of the packing 
receptacle, causing them to press on the rod and form 
a steam-tight jvint. 


948. Lamps anp Buryers, &., P. Molloy, Limerick. 
—27th February, 1882. 6d. 

The lamp can used at any distance from the 
reservoir, from which the oil flows to the burner 
through a suitable tube as it is consumed. Air is 
admitted to the burner through inlets in the lamp, 
arranged to cause a current of air to pass round the 
burner between it and the oil. The burner has one 
segmental and one flat wick, each worked up and 
down by ceg wheels. 


949. Fo.pinc anp Detivertnc Savers of Paper, 
&c., F. Wolff, Copenhagen.—27th sebruary, 1882. 
from J. G. A. Bickhoff, Copen- 

gen.) 6 

An upper and lower spindle are caused by suitable 
gearing to rotate together, the former carrying a knife 
blade-shaped folder, and the latter plates forming 
bearings for two rollers, which are geared with each 
other, and with a stationary wheel on the lower 
spindle, so that as the latter revolves the rollers 
revolve with it and also rourd their axes. The folder 
is placed so that it can pass between the rollers with- 
out touching them, and the sheet is delivered to the 
rollers, forced between them by the folder, and then 
passes through the rollers. 


950. Winvow oTHer Fastentncs, W. P. Bon- 
wick, Shepherds’ -bush.—27th February, 1882. 6d. 

A plate is fastened on the upper sash and carries a 
pin, on which is a tubular bar with a hole in its outer 
end, through which a pin is capable of a limited up- 
and-down movement, and which engages with a cam- 
shaped plate secured to the other sash. Within the 
tubular bar is a round piece vf metal, so that if it is 
attempted to file through the bar. the file will come 
in contact with the round metal and cause it to 
revolve to and fro. 


951. MarTeRtats FROM VEGE- 
TABLE Impvritiex, C. D. Abel, London.—27th 
February, 1882 - (A communication from Lu Société 
Anonyme La Laine, Paris) 6d. 

This relates to preventing excess of heat while 
treating materials with acids, so as to destroy any 
vegetable substauces they may contain, and it consists 
in causing the heat generated to be absorbed in ev4po- 
ration of the moisture present with the materials 
operated upon, which for this purpose are kept con- 
stantly agitated while acid gas is transmitted uni- 
formly through them. The evaporation is also pro- 
moted by creating a partial vacuum. 


954. Propuction or Ice, C. D. Abel, London.—27th 
February, 1882.—(A communication f, Osenbriick 
and Co., Germany.) 6d. 

This relates to means for agitating the water in 
the freezing cells so as to remove air bubbles, ant 
according to one arrangemeut this is effected by 
injecting cold air into such cells, while a secon 
arrangement consists in the use of vertically recipro- 
cating agitators. 


956. VentTitatixGc Apparatus, C. 9. Abel, London.— 
27th February, 1382.—(A communication from EB. 
Oeklmann, Berlin.) 641. 

This relates to apparatus in which a turbine driven 
by a water jet carries on its shaft helical blades, by 
the rotation of which air is propelled in the axial 
direction of the apparatus, and it consists in enabling 
the same to be used as exhaust or forcing fans at will, 

and by providing the turbine F with two nozzles W 


for the water jet, placed in opposite directions, and 
through either of which the water can be directed. A 
water-spray app H is bined with the venti- 
lating fan I on shaft G, for the purpose of moistening 
and purifying the air, the water passing from tbe 
turbine casing into the spray apparatus by funnel O. 
A disinfecting apparatus 8 may also be secured to 
shaft G, and consists of a perforated trough contain- 
ing sponge, to which a disinfecting fluid is lied 
and thrown out in a spray. 


959. Paper Wrarrers FoR Post Purposes, 7. 
Singleton, Darwen.—28th February, 1882.—( Not pro- 
ceeded with.) 2d. 

The wrappers are made of taper ferm, so. as to 
effect an economy of material, and in them holes are 
formed, so that the stamp may be attached partly to 
the wrapper and partly to the enclosure, which is thus 
securely held. 


961. Macuinery For Botties, F. W. 
Boldt and P. C. Vogel, Hamburg.—28th February, 
1882. 6d. 

This relates to machines in which the capsules 
are compressed by rubber jaws, and the objects are, 
First, to communicate a sliding motion in the 
direction from the mouth to the bottom of the 
bottle to the compressing jaws; and Secondly, to 
= the driving of the different parts of the 
machine. 


962. Supports ror RowLocks or OutRiccER Boats, 
J. H. Clasper, Oxford.—28th February, 1882.—(Not 
proceeded with.) 2d. 

This relates to supporting the rowlock and the pin 
on which it swivels, and it consists in placing at the 
back of one or the other, and nearly midway between 
the upper and lower portion on which the rowlock 
swivels, a supporting web leading to the junction of 
the stays. 

964. Sreerine Suips, &c., 7. F. Walker, Birmingham. 
—28th February, 1882.—(A communication from J. 
C. Robinson, Acton.) 6d. 

This relates to improvements to steering apparatus 
in which the power employed for operating the 
rudder is that of steam or hydraulic apparatus instead 
of manual force, and it consists in providing means 
for causing the steersman to experience the “‘sensa- 
tion ” which in hand-steering gear is conveyed to him 
according to the position the rudder is brought to, and 
this is effected according to one arrangement by 
causing a cord, to which a weight is suspended, to 
overwind itself on a drum on the axle of the small 
steering wheel, and thus offer increased resistance to 
the operation of the latter. 


967. Stoves ror Warwinc Rooms, &c., F. Wirth, 
Frankfort-on-the-Main.—28th February, 1882.—(A 
communication from EB. Schéneberg, Frankfort-on- 
the-Main.)—(Not proceeded with.) 2d. 

The stove consists of a pedestal with a closely fitting 
door and a cinder box, a fire receptacle with a remov- 
able grating at its lower part, an outside casing with 
two doors at front and an outlet pipe, and a spiral 
plate arranged between the fire receptacle and the 
outer casing, 
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966. Sprinc Hixces anp Srops, J. 7. B. Bennett, 
Aston-juxta-Birmingham.—24th February, 1882. 4d. 
This consists, First, in applying a spiral wire spring 
to the pivot of hinges, so as cause the flaps to close 
together ; and Secondly, in the application to such 
springs of stops, screws, levers, or other suitable 
means to release the spring acting upon the hinge. 


969. Exrractine anp SepaRatinc METALS FROM 
Sriicrovs, ALUMINOUS, AND OTHER SUBSTANCES, 
&c., J. P. Kagenbusch, Lambeth.—28th February, 
1882.—{Not proceeded with.) 2d. 

The above substances are pulverised, and then 
roasted with charcoal and thrown whilst red hot into 
water. They are then dried, and when mixed with 
suitable fluxes containing soda ash or potash, placed 
in crucibles and heated to white heat. When the 
smelting is finished zinc and copper are added, and 
the mass stirred, the object being to cause a develop- 
ment of electricity, pe oe facilitates a further and 
complete a of the metals from the silica, 
alumina, and other earthy matters. 

971. Ratcner Braces, C. T. Colebrook, Islington.—28th 
February, 1882. 6d. 

This relates to ratchet braces in which the drill is 
automatically fed by a differential arrangement of 

ing, and it consists in an improved arrangement 
of the parts of such braces. 


972. Cvrrinc Screw THREADS ON TUBES, &c., J. 
Whitham, near Leeds.—28th February, 1882.—(Not 
proceeded with.) 2d. 

A boss or sleeve is fixed in the desired position on 
the tube, and at one end has a guide screw of the same 
pitch as the screw required. On the guide screw is a 
nut from which an arm extends, and is fitted with a 
hinged tool box free to slide thereon. The nut is 
turned by a lever fitted to the arm, and also regulates 
the depth of cut. 


CompensaTING APPARATUS FOR RatLway SiGNaL 
Wires, F. W.and W. W. Brierley, Harrow-road. — 
28th February, 1882. 8d. 

A “‘floating” wheel has attached to it a chain con- 
nected on one side with the si wire, and on the 
other with a weight, a locking device being employed, 
the action of which is governed by a curved and in- 
clined slot, so as to lock the wheel and cause it when 
revolved to pull off the signal. 


974. C. Cockson, Wigan.—28th February, 1882. 


me ‘inventor claims the manufacture and use of 
fans of similar character te that known as the Guibal, 
provided with close fitting casings and vanes dimi- 
nishing in breadth as they approach the periphery. 


976. Macurves For Rocks, &c., W. R. 
Lake, London.—28th February, 1882.—(A communi- 
cation from A. Shedlock, New York.) 8d. 

This invention relates to that class of rock 
machines designed to be operated by hand power, an’ 
comprises certain improvements in the supporting 
legs, whereby the machine may be readily adjusted in 
working position ; also improvements in the construc- 
tion and arrangement of the striking hammer and its 


actuating spring, whereby the hammer has a direct 

linear movement to and from the drill-holder, and the 

spring is easily removed to be substituted by a 

stronger or weaker one, as the quality of the rock 

operated upon may demand ; also an improved device 
for actuating the drill to and from the bottom of the 
hole, and partly rotating it bet each ve 

blow, so constructed as to obviate the necessity of 
using spring — or springs, and to make the said 
movements of the drill perfectly positive; also an 
improved feeding device for carrying the drill forward 

as fast as it performs its work. The drawing shows a 

vertical longitudinal central section of a drilling 

e constructed according to the invention. 

Stap.e ror Use with a Hasrp, W. R. Lake. Lon- 
non.—28th February, 1882.—(A communication 
from G. Smith, Chicago.) 6d. 

The invention consists essentially in a staple having 
one long and one short leg, the long leg screw- 
threaded and the short one provided with a foot to 
rest on the surface of the part to which the staple is 
applied, the said foot being provided with an aperture 
to receive a screw. 

978. Manvracture or Gas, W. R. Lake, London.— 
28th February, 1882.—(A communication from T. B. 
Fogarty, New York.) 8d. 

The invention relates to the manufacture of heating 
and illuminating gas through the decomposition of 
steam by incandescent carbon, and to apparatus used 
in such manufacture. 

980. Mov LDING Bricks, w T. Le Poidevin, Guernsey. 

28th February, 1882. 

The ‘jnvention consists tially in the bi 
tion with a pug mill of a series of moulds supported 
on travelling platforms or trucks running on a railway 
beneath the pug mill and receiving the clay —_ 
therefrom, the train and carriages and moulds be’ 
made to travel along as fast as the moulds are ‘filed 
by gear from the pug mill itself or otherwise. 

981. Treatinc DynamitTe To Remove its LiaBILiIty 
To Expiosion, &c., W. Howitt, Iiford.—28th Feb- 
ruary, 1882. 4d. 

Ten parts india-rubber are dissolved in a suitable 
solvent, and ninety parts dynamite are then mixed 
with it in an earthenware vessel, the mass being con- 
stantly agitated. The plastic mass is then filled into 
a case of india-rubber, and a fuse inserted. 

982. Prorectine Szats From Damp, Dust, &c., C. P. 
Sharpley, Brixton-road.—{Complete.) 2d. 

This consists in covering seats with sheets of metal 
or other rigid material, which are capable of being 
turned out of the way when not required. 

988. ApplicaTION oF GRINDING MiLis, &., TO 
Enoines, B. Asplen, London.—\st March, 1882,— 
(Not proceeded with.) 2d. 

The object is the application of grinding, crushing, 
or mortar mills to portable, semi-portable, or stationary 
engines of the ordinary locomotive type by placing 
the pan on the under side of the boiler and mounting 
the rollers on an axis arranged preferably transversely 
to the boiler, 


989. Devick FOR VESSELS CONTAINING 
MILK , C. Bolle, Berlin.—lst March, 1882. 6d. 

A =e or bridge piece is, by means of a bolt or 
equivalent, jointed to a hinge piece on the eed part 
of the can or other vessel. The bridge piece is rigidly 
attached to the cone-shaped lid of the can by odinding 
or otherwise, so that when the bridge piece is rotated 
around the aforesaid bolt the lid will turn together 
therewith, and thus the can may be opened or closed. 
991. SuspenpDINc Wixpows or Sasues or 

way CARRIAG G. Baycraft, Lyme Regis.— 
lst March, 1882. 2. (Not proceeded with.) 2d. 

This relates to racks fixed in the grooves of the door 
frame in which the window slides, one at either side, 
having inclined teeth, preferably rounded at the 
points, in combination with steel s: gs affixed to 
the edges of the window sash, said springs having 
curved or rounded ends, which project from the sash 
and bear against the racks. 

998. Pocker Hancer For Hats anv Coats, A. M. 
Clark, London.—lst March, 1882.—(4 communica- 
tion from T. McDonald, Austin, U.S) 4d. 

The hat or coat-holder ey of two parellel 
Pooks connected at each end “| a rivet, and two 

ooks pivotted on said rivets and turned in opposite 
tions. 

907, MANUFACTURE OF HorsgsHoE Naris, /. Briggs, 

h, Mass., U.S., and J. W. Booth, Bir- 
March, 1882. 8d. 

This relates to improvements in the cutting and 


shaping tools of hi for the of 
horseshoe nails, and in the appliances connected with 
the cutting and shaping tools. 


998. Rixe Spreninc anv Dovusiinc Frames, S. Brooks, 
Manchester, and A. Holden, Gorton.—2nd March, 
1882. 6d. 

This consists partly in arrangements by which 
mechanism connected with the copping motion will, 
when the set is full, release a catch and allowa weight 
or spring to traverse the driving belt from the fast to 
ee loose pulley, and will act upon and put in gear 

for lifting the ratchet pawl of the copping 
seston, and winding it back ready for a — set. 

999. Fastrenine Scarrotp &c., Wilson, 
Cross.—2nd March, 1882.—( Not with.) 


The instrument consists of three main parts, viz. 
two hinged or connected together by a slotted or 
yiel ing point, the one part bein ag of a shape to fit 

firmly against the pole or other article, and the other 
being preferably rounded at its outer side. The third 
part is a wedge, which is to be driven between the 
two other parts. 

1000. Process ror Ercuinc AND MATTING 
Patrerns, Letters, &c., on Gass, C. Hancock, 
Worcester.—2nd March, 1882.—(A communication 
Srom Dr. W. Griine, Berlin.) 4d. 

The inventor claims in vitreous etching the direct 
result of a “matted” pattern by the corrosion of 
fluoric acid. 

1001. SappLe ror VeLocipepgs, S. Fry, Hampstead.— 
2nd March, 1882.—(Not proceeded with.) 2d. 

The saddle is a double one, composed of two com- 
plete saddles attached together, and the front seat is 
the smaller. 

1008. Fisu Jorxts For Rome, A. Davy, Shefield.— 
2nd March, 1882. 

This consists in A fish joints for rails with 
the fish plates extended some distance below the rail, 
where they are made to bear against each other as a 
fulcrum, while they are caused by a bolt or bolts — 
ing through them immediately below the bottom head 
or flange of the rails, to grip the latter above and 
below such bottom head or flange and beneath the 
upper head or on the upper part of the web. 

1008. Construction or Snips, H. Lake, London.— 
2nd March, 1882.—(A communication from A. P. 
Bliven, New York.) 6d. 

consists of a vessel constructed with the sides 

and the main deck forming the three sides of a 

triangle. 

1010. Raitways, G. M. Minchin and L. H. Despeissis, 
—_— March, 1882.—{Not proceeded with.) 


a securing a direct commu- 
nication by electricity between two or more trains on 
a line of railway where there is danger of collision 
between them, owing to their distance apart being 
within limits arbitrarily fixed. 

1011. A. M. Clark, London.—2nd 
March, 1882.—(4 communication from the Elastic 
Whed and Manufacturing Company, Virginia, U.S.) 


mis. relates, to the construction of segmental 
exhaust valves and their combination with a cam, 
aw their proper action is ensured when the 
running rapidly under low pressure; 

Beoondly, to the ounhinetion of the piston with a 


ol 


disc having solid tangential prcjections between 
which the piston is secured, and to an ——— 
piston packing ; and Thirdly, to means for shifting 
the reverse valve in reversing the engine. The casing 
Aisin two pieces, bolted together, and each formed 
with an annular recess X to receive the piston D, 
which is connected by a disc to the driving shaft, 
and a smaller annular recess Y to receive packing. 
Ports are formed in the disc, andissue through tangen- 
tial projections enclosing the ends of the piston on 
opposite sides thereof, and communicate with the 
interior of shaft E. The shell is formed with valve 
chambers G at opposite points communicating with 
the steam chamber, any provided with exhaust 
opening H. In each chamber is an oscillating valve 
L actuated g hoe N operated by a cam. A revers- 
ing valve K is fitted on shaft E, and connected with 
the valve over the ports in ths disc, and also with 
plug valves M in the valve chambers. 
1012. Macuine ror LaBetiine Tins, Boxes, & 
J. Hutchings, New Cross.—2nd March, 1882, 
proceeded with.) 
The machine ast in the bination with an in- 
clined bed of a tus for performing in succession 
during the rolling of f the tin down this incline the 


several operations of gumm the circumference of 
the tin or i. a eta the label to the gummed sur- 
face, gamming down the J. ping edge of the label, 
— smoothing the label so ‘applied around the tin or 


Enotnes, J. Niel, Millwall.—8rd March, 


The | invention consists, according to one arrange- 
ment, as shown in the drawing, in the application a 
use of two cylinders A and B, one the smaller cylinder 
A, in which the explosion takes place, and the other 
or larger cylinder B, in which the air works by expan- 
sion after being heated by the products of the com- 
bustion blown out from the small cylinder A. The 


and the object is to pen’ apparatus so that only 
one carbon shall be tion at one time, and the 
strain of one only borne by the regulating mechanism, 
&c. In the inventor's lam carbon holders are 
constantly engaged 
but one ie in 


al movement will trip the latch and allow’ the 
porscee carbon holder to fall into active engagement, 

The carbon holders are connected with the regulating 
mechanisin by means of a spindle, to which each i 
d by clutches which bite in one direction and 


pistons of both the os Aand B are 
with the same crank t. In the small —— A, 
at the part where the ignition is made, is 

“regenerator,” or heat accumulator, C, made of thin 
metal sheets or of a series of tubes or wires, or other 
suitable conductor of heat, arranged so as to’ present a 
great surface, which, whilst allowing the air and gases 
to pass, divides them into several parts. At the 
moment of say a portion of the heat produced 
is absorbed the regenerator C, thereby steadying 
the pressure the gases during the completion of the 
stroke of the piston D. When the outward stroke of 
the small piston D is nearly completed, communication 
is made between the cylinders A and B by means of 
the slide valve E, worked by excentric rod F from the 


crank shaft G of the engine, the piston H of the large 

cylinder B at that same moment commen rs tho 1 out- 

ward stroke. Previous to this, however, 
ton H during its inward stroke has dra 

ts outward side through the air or shifting ;* I 

placed at the outer end of the large cylinder B, and 

which may be as shown ora slide or other suitable 
form of valve. The air thus drawn into the cylinder 

B is forced by the large piston H during its outer 

stroke through the piston D of the small cylinder A 

into the latter at its inner or ignition end. 

1028. AND REGISTERING APPARATUS FOR 
Encines, H. Davey, near Leeds, — 3rd 
March, 18823. 6d. 

This relates to apparatus whereby the lengths of 
strokes of a pumping name are indicated, the quan- 
tity of water pum by it in a given time is regis- 
tered, and the level of water in the well is shown. 
1081. Vacuum Pumps ror Exnavstinc oF 

Evecrric Lamps, &., F. Wright and M. W. W. 
Mackie, London.—8rd March, 1882. 6d. 

This relates to vacuum pumps for nies the 
bulbs of electric lamps or other vessels in which ay of 
rarefaction of air is required, the — being to 

vide in simple and compact form for u' the 
metric ——s of ow asa seal for the outlet 
of the discharged air. 

1082. Apparatus ror Atprnc Persons Swim- 
mine, C. D. Abel, London.—8rd March, 1882.—(A 
en from J. A. Andrée, Esens, Germany.) 


This relates to apparatus whereby the body of the 
swimmer is sustained above water, while at same 


by the us’ 
motion of his ‘time. 
1100. &c., J. Ainsworth, Brinscall.—7th 
to apparatas ting pedals to 
r to a us for connec 
the keys of pianofortes and other like instruments. 
so that the keys may be worked by the feet of the 
performer, 


1800. Etevators or Lirts, P. M. Justice, London.— 
—1l4th March, 1882.—(A communication from G. C. 
Tewksbury, Lan, Mass., U.S.) 10d. 

This relates to improvements in gy or oe | 
operated by power, which are 
s and merc ise from one floor bo story of a 
ding to another; and the object is to provide such 

= elevator with devices whereby the car may be 
by an operator at any point from any » Mons 


tion without requiring the presence o! attendant 

on such car, 
1879. Manvracture or Saccuarine Compounns, W. 
R. Lake, London.—19th April, 1882. communica- 


B. Wilhelm, Buffalo, 8) 6d. 
object is to ro uce dry 
o sugar or glucose and cane su 
sugar, compounds the sticky or ive 
property of the grape sugar is largely neutralised. 
1970. Not J. T. King, —26th 
urs ete. 

The devi vices used are a ue plate or locking dog, 
which passes or falls between the faces of two adjacent 
nuts, and a wire to which the leaf-plate or dog is 
hinged. The ends of said wire are preferably bent 
around the bolts under the nuts, and act as washers 
thereto. 
aces. IMPROVEMENTS IN Evectric Lamps, &c., W. 

R. Lake, London.—81st May, 1882.—(A communica- 

tion from J. J. Wood, Brooklyn, New York.) 6d. 
This relates to an arc lamp with an improved means 
of cutting it out of circuit when faulty, the pronto’ 
be — by a shunt t in the mi 
the carbon feed, and combined wie te it, 
ieevead of separate as heretofore. The safety — or 
cut-off consists of a spring acting constantl 
the switch, a trigger latch acting to hold the owiteh 
open, and an electro-magnet circuited in such relation 
with the arc that an abnormal length of arc will cause 
the armature of the magnet to trip the trigger-latch, 
release the switch, and allow it to be closed by the 
spring, and thereby permanently throw the lamp out 
circuit. With this switch is also provided a d 
switch for throwing the lamp out of circuit at will. 
The feed ef the carbons is regulated by an electro- 
magnet in a shunt circuit, and the arc is formed byan 
electro-magnet in the main circuit, the upper carbon 
being attached to a rack gearing into ae train of wheels 
connected with an armature 


2570. ImproveMENTs IN ELEcrRic &e., 


slip in another. The inventor claims the above and 

other improvements. 

2504. Ammunition Boxes on Cases FOR 
Guns, &c,, W. R. Lake, London.—lst June, 1882.— 
(A communication from B. G. Parkhust, Hartford, 
U.8.)—{Complete.) 4d. 

The box is formed of pasteboard, the inner part to 
receive the cartridges ites of ordinary construction, 
aud fitted with an outer case formed of astrip of card- 
board bent to the required form and placed over the 
inner and secured in position by a strip of paper 
pasted over its edges. 


SELEOTED AMERICAN PATENTS. 


From the United States’ Patent Ojfice Oficial Gazette, 


264,150. Process or Spinnin Sueet Metat, Henry 
Grom, Newark, N.J.—Filed August 8rd, 1882, 
Brief.— ‘Gets a pattern by turning it out of wood or 
metal, or by taking any article that has been spun in 
two or more pieces, From this pattern a soft metal 


form is cast. Spins the metal over this forms in the 

usual way. Then heats in an oven or a metal bath to 

melt out the soft metal form. 

264,230. Commurator ror DyNAMO-ELECTRIC Ma- 
CHINES, George W. Beardslee, Brooklyn, N. ¥.—Filed 
May 29th, 1882. 

Claim.—(1) "The bination of a tator wheel 

A}, having insulated metallic segments, with a com- 

mutator wheel, A, having segments secured to or 


forming parts of discs, provided with pins E, ada 

to form electrical contacts with the segments of the 
wheel Al, (2) The bination of a 

wheel Al, having insulated segments and 4 
fingers El, with a commutator wheel, A, having seg- 
ments secured to or fo! orming parts o! of ‘discs, provided 
with pins E, to come into contact with the fingers El. 
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KRUPP’S MEPPEN FOR 1882. 
oO. . 


REsUMING our account of these experiments, we go on 


to consider the 


21 em. Mortar.—In conformity with its small charges, the 
2lem. mortar (8'27in.) has but little length — 133m. 


(4ft. 4°4in.) 6°35 calibres its total length, 

and 1°05 m. (3ft. 5in.) 5 calibres length of 

bore. It only weighs 1165 kg. (nearly 

1 ton 3 cwt.), not even thirteen times the 

weight of its own projectile. It has the 

a breech-closing arrangement, with 
ial vent, &c. The mortar—see Fig. 8— 

is on a carriage with iron brackets with a 

rack and pinion elevating arrangement, 

giving angles of elevation from 25 to 60 deg. 

e 1 rests on a bed of wood; it 

pivots so as to be able to fire 30 deg. to 

either side of the direct line. This mortar 

being a siege piece, is rendered portable by 

means of an axletree and wheels fitting 

beneath the bed. The weights are as fol- 

lows :—Gun, 1165 kg. (1 ton 2 ewt. 3 qr. 

2Ib.); carriage, 950 kg. (18 cwt. 2 qr. 22 1b); 
latform, 1670 kg. (3 1 qr. 41b); parts 
or transport purposes 603 kg. ewt. 3 qr. 

13 lb.) ; total weight, 4388 kg. (4 tons 6 cwt. 

1} qr.); limber, 412 kg. (8 cwt.) ; total, 

4800 kg. (nearly 4 tons 14 cwt.2qr.) In 

its total weight the 21 cm. mortar lies be- 

— the 21 and 15 cm. - guns. For 

special purposes the piece and its carriage 

can be mounted and transported separately. 
Projectiles.—The object of a mortar is so 

different to that of a gun that the projectiles 

ought to be affected by it. Speaking 

ey, the walls of mortar shells are 
inner than those of guns, because the 

pressure of gas is much less—perhaps in 

the proportion of 1 to 2, A mortar is 

exclusively intended to fire at high angles 

of elevation. It may be required, first, to 

demolish earthworks ; secondly, to fire on 

troops under cover ; thirdly, to force in the 

—_ of oe earthworks, To demolish 

earthworks it is necessary to 

have shells which penetrate 

well before bursting, which 

contain a large bursting 

charge, and which are sutfi- 

ciently strong for the powder 

to be as completely burnt as 

possible before the commence- 

ment of the mining action. 

High angles of elevation 

should be employed and per- 

cussion fuses with slow action. 

Cast iron shells are less effec- 

tive, because they require 

thick walls, and consequent! 

contain comparatively s' 

bursting charges and because 

they offer but slight resist- 

ance to the action of the 


bursting charge, so that ex- ee 


plosion takes place before the 
powder is all burnt. Steel 
common shell are much 
better. If fixed charges be 


adopted, the thickness of steel 2 


shell may be brought very 
low ; then to get the normal 
weight for the shell the length 


may be increased. Thus shells 
may be obtained with very aS 


t bursting charges up to 

e shells termed “ torpedo 
shells.” The mortar throws, 
then, three kinds of shell— 


common cast iron shells, com- = 


mon steel shells, and torpedo 
shells of steel. The details of 
these are given in the table 


iminish the number of 


jectile may be obtained by cast iron, but the thick sides 
di Is. On the other hand, it is ne- 
cessary to increase the velocity of the balls by means of 
charge placed in the bottom of the shell to give them suffi- 
cient penetration. This charge pas’ Ses the desired effect if 
the material enclosing it offers su 


cient resistance to cause 


shrapnel alone satisfies these conditions, The effects of it 
not the cast iron shell, therefore, are here noticed. The 
mean weight of the 21 cm. shrapnel is the same as that of 
the common shell, 91 kg. (200°6 Ib.) It contains 1680 to 
1700 balls of 26 gm. (14°6 drams av.), or from 730 to 735 
balls of 60 gm. (2°1 oz, av.) The bursting charge is 1 kg. 


__ (221b.), but it can be increased if desir- 

able. The time fuses have a maximum 
° length of 28 seconds. They have alsoa 
percussion arrangement which acts on im- 


pact. Fuses for ial angles of elevation 
8 and times of flight will be made of 40 se- 
conds time of burning. The third object 
of mortar fire, the forcing in of roofs 


formed of arches, or of railway iron, &., 
* should be performed by common shell. 
While in the demolition of earthworks the 


action of the fuse must be delayed to ob- 
3 tain a sufficient depth of penetration, here 
the shell should explode immediately at the 


end of its descent, otherwise power may 
3 be lost by the shell exploding as it 1s 


ising after graze. It is well known that 
this difficulty has not been hitherto reme- 
died by even the quickest action fuses. The 
explosion must be quickened as far as pos- 
sible, however. For service purposes one 
kind of powder should be in all cases 
with this piece. Three kinds were here 
tried : (1) Sane grains of from 6 to 10 mm.; 


ditto, from 10 to 13 mm.; and prismatic 
powder with seven channels “C/68.” The 
maximum gave the highest initial 


velocity tried with the 91 kg. shell, namely, 
200 m. (656°2ft.) 

Results.—305 rounds were fired without 
showing the least traces of erosion in the 


ins, 6 to 10 mm., ina of 3°7 kg. 


bore the piece. The powder of large 
816 Ib.) gave a velocity a 203°5 m. 
666ft.) ith 


SSS 


GYEZ 


SS 
WS 
SCN 


with a pressure of 1485 atmo- 

(9°75 tons), kg. Ib.) of 

is powder gave an initial velocity of 

200 m. (656-21) with a pressure of gas 
of 1420 atmospheres (9°3 tons). 

A .—Prismatic pow" 
der gave the best results with 
the maximum , but the 

er and was re- 
commended for all cases ex- 
t perhaps special cases 

w a mortar was mounted 
where it would habitually fire 
its maximum charge, as might 
be the case on the coast. The 
firing of this rifled mortar is 
very much more powerful and 
accurate than that of smooth 
bores. To compare them to- 
gether, the 50 lb. mortar, 


weighing 980 kg. (216°1 lb.) 


without platform 


3 
S | SS 
S SNS WE 


carriage 

975 kg. (2150 Ib), threw 

123°5 up to a range Oo 
i 1600 m. (1749 yards) The 
$ 21 cm. rified mortar, with a 


weight of 1165 kg. (1 ton 
3cwt. nearly) carriage without 
platform 950 kg. (2094 lb.), 
: throws shells of 91 kg. 


2006 Ib.) up to 3600 m. 
3937 yards). Thus with a 
total weight of only 8 per 


on the next page. For the second p of a mortar—firing | the shrapnel shell itself to act like a mortar.* The steel | (20°8 yards) long and 10°8 m. (11°8 yards) wide. The 
21 cm. mortar, with a charge of 1°45 kg. (3'2 lb.), at 
30 deg. elevation, had a range of 1118 m., and threw 


at troops under cover—the common shell is less suitable than 
the shrapnel with time fuse. Sufficient strength for this pro- | a velocity of 120 m. (898°7ft. 


* The 10°5 cm. steel shraj 


el bursting charge alone imparts to its balls 
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with about the same charge its shell of 91 kg. (200° Ib.) | 
about as far as the 50 1b. mortar, whose shell weighed | 
only * kg. nee Ib.) The 21cm. mortar had a mean | 
rectangle of only 35m. (3°8 yards) in length, and 1 m. | 
yard) in breadth. 

Particulars of Mortar Ammunition. 


Weight. 
Length. Length 
Kind of shell. im Total. Bursting charge. 

| mm, | im, — 
kg. | kg. | 

Common cast iron..| 586 | 23°1/ 28 | 91 | 10°6 

Common stecl.. ... | 91 14°5 | 82 

Torpedo shell, steel 1256 49°4 6 | 95 | 2094) s6* | 79-4 


* May be increased to 48kg. (1061b.) by employing prismatic powder 
with fine grained powder run into the interstices. 


At its maximum range nearly 1600 m. (1750 yards) the 


50 Ib. mortar had a mean rectangle of 36 m. (39 yards) by 


iron common shell, with a bursting charge of 48 kg. 
(10'1 Ib.), range 1315 m. (1438 yards), 55 deg. elevation, in 
sandy soil made a crater of a depth of 0°9 m. (3°Oft.); 
length, 20 m. (6°6ft.); breadth, 1°9 m. (6°2ft.), the shell 
itself penetrating to a depth of 10m. (3:3ft.) These 
results were considered’ bad, Owing to the small angle of 
elevation, On June 20th a steel shell with 45 deg. eleva- 
tion, at a range of 1842 m. (2014 yards), made a crater 
14 m. (4°6ft.) deep ; 4°1 m. (13°5ft.) long; 4°0 m. (13'1ft.) 
wide, the shell itself penetrating to a depth of 2:5 m. 
(8'2ft.) The angle of 45 deg. was found better than 60 deg. 
for action as a mine. 

Torpedo shells.—Ten of these projectiles, 6 calibres long, 
were fired. Their accuracy and effect were remarkable. 
Four rounds, fired on March 27th and 29th at an angle 
below 35 deg., attained the following ranges :— 1094, 1103, 
1091, and 1093 m. (mean: 1095 m.—1104 yards.) The 
rectangle was only 12 m. (13°1 yards), although fired on 
different days. The craters had a depth of 1°0 to 2:2 m. 
(3°3 to 7'2ft.), and a width of 2°6 to5°0 m. (8° to 16-4ft.), 


ted 
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26 m. (28°4 yards). With the same elevation, 45 deg., the 
21cm. mortar had a range of 1845 m. (2018 yards), a 
mean rectangle of 9'2m. (10°1 yards), by 3°2 m. (3°5 yards) 
At a range of 1600 m. (1750 yards) below 30 deg. eleva- 
tion, it had only a mean rectangle of 5°8 m. (63 yards) by 
34 m. (3°7 yards.) 

The effect of filled shell against earth.—Common cast iron 
and steel shells were employed ; the effect is shown by the 
depth of penetration and the size of the crater formed. A 
steel common shell at—with a bursting charge of 14°5 kg. | 
(320 Ib.)}—a range of 1881 m. (2057 yards), 28 deg. eleva- 
tion, in sandy soil made a crater of a depth of 1°7 m. (5°6ft.); 
length, 47 m. (15°4ft.); breadth, 3 m. (11°5ft.) A cast 


a length of 3'2 to 5:0 m. (10° to 16°4ft.) Each shell had 
thrown out on an average 7 cubic metres (9°2 cubic yards) 
of earth. The two rounds on March 29th produced a 
hole of 8 m. (26'2ft.) long, 5 m. (16°4ft. wide, and 1°8 to 
2 m. (5°9 to 6°6ft.) deep. 

Shrapnel.—The number of hits is not sufficient to givea 
complete idea of the effect of these mortar shrapnel. 
However there is no doubt that the desired end, namely, to 
attack shelter with a projectile at high angles with suffi- 
cient force to the bullets has been completely attained. 
The following results may be noticed :—No. 5 round, at 
33 “+ elevation, bursting 45m. (147°6ft.) above the 


ground, discharged in the interior of a battery of 360 sq. m. 


(463 square yards), 230 balls, and on the epaulment mea- 
suring 270 sq. m. (320 square yards), 120 balls—vide Fig. 9. 
Five rounds fired on March 24th gave a total number of 
hits of 510 in the interior of the battery (360 sq. m. or 463 
square Lot 4 and 369 hits on the parapet (270 sq. m. or 320 
square yards), and 3831 on the area marked out, the same 
shown for round 5 in Fig. 7. The trial was repeated with 
less success on March 30th. Of five projectiles fired 
three only exploded on impact, so that their effect must be 
considered as nil; the two others gave 1136 hits, that is 
568 hits per projectile. This day the firing was too far 
over, On March 27th a trial was made at a range of 
3130 m. (3423 yards), with a charge of 3°6 kg. (7'9 lb.), the 
shrapnel, with 730 to 735 balls of 60 gm. Gi z.), gave 
403 hits the first, and 467 hits the second round. With a 
shrapnel with 26 gm. balls 247 hits were made, all on the 
last part of the portion aimed at. On March 29th the 
experiment was repeated with the same charge, 3°6 kg. at 
36 deg. elevation. The shrapnel contained 730 to 735 
balls of 60 gm. (2°1 0z.). In five rounds 1439 hits were 
made or 288 hits per round. 

A comparison of Krupp’s 21 cm, (8°3 in.) mortar with 
those of similar construction is made in a table, by which 
it appears that it only weighs about half the English 8in, 
howitzer, which is the lightest of the whole—Krupp’s 
we excepted. The light weight of Krupp’s mortar is 

ikely to extend its use, use it can be transported 
easily. The sole disadvantage is that its maximum ran, 
is rather less, viz., 3600 m. (39371 yards), but this is sufti- 
cient for si purposes, and is counterbalanced by the 
numerous advantages. It is a howitzer, moreover, not a 
mortar, which should fire at ranges over 3600 m. 

Muzde pivotting gun by ball-and-socket joint in wrought 
iron plate,—This was tried at Bredelar in 1878, and at Mep- 
pen in 1879. No important change has been made in either 
gun carriage or armour, The fittings then applied have been 
proved to be good. The gun is the same piece which was 
at Bredelar and Meppen ; twenty-three rounds have been 
since fired, making a total of 450 rounds in all with the 
same charge, &c. The gun shows no sign of serious wear. 
The ammunition consists of common shell of cast iron of 
35 kg. (77°2 lb., including a 2 kg.—4'4 lb.—bursting charge). 
The firing charge is 6-5 kg. (14°3 lb.) of prismatic powder 
C/68. Thus fired the projectile has an initial velocity of 
454m. (1794'5ft.). On March 30th, eleven rounds were 
fired—including trial shot—filled as on service at a battery 
at 2000 m. (2187°3 yards) range ; five rounds fell short, five 
struck the parapet. Although the effect of so few rounds 
could not be great, it was evident that a breach was com- 
menced. Then twelve rounds of plugged shell—including 
two trial shots—were fired for speed against a target at 
2026 m. (2215°7 yards) range. The laying of the piece 
was not co’ during the series.* The accuracy was 
very a. The mechanism of the carriage acted well, 
and the great advantages of the system were i 
exhibited in maintaining its direction throughout, in 
the speed and ease with which it is worked. 

Although the shield has not been altered, the efforts for 
perfecting the system have not ceased. A portion of the 
soft wrought iron about the port will be re by harder 
material. After various experiments it is decided to make 
the exterior and interior parts of the centre portion con- 
taining the port of hard and soft steel, so that the exterior 
surface will be hard, while the interior, with the portion 
where the spherical muzzle collar rests, will be soft. Thus 
the wrought iron bed will hinder as ~! as ible the 
cracking through of the entire piece, while the enemy’s 
coe will break against a hard exterior surface, 

rials with such a piece in the middle of a shield of 
10°5 cm. (4'lin.) have given an entirely satisfactory result, 
A design of an improved shield is given. In this, means 
are provided for changing the parts exposed to the enemy’s 
fire in the event of their not bearing a long continued 
cannonade. Thus the centre piece carrying the hinder 
socket for the spherical muzzle head is removable. The 
shutter is divided in two parts, and the upper one, com- 
posed of hard metal on the exterior, can be replaced by a 
new one. Lastly, there is a solid wrought iron strip along 
the interior at the top, against which wrought iron 
tecting plates are screwed, so that they can be removed if 
necessary. The bolts holding the plates together are of a 

ial construction. Their screw only enters half way 
through the plates, but the bolts have axial holes drilled 
and screw tapped, into which are centred small screw bolts 
with heads projecting through the full-sized bolt head. If 
the principal bolt has its head shaken off it cannot be 
thrown very violently into the interior of the work so as 
to cause injury, because it is held in place by the small 
central screw. The cast iron blocks at the bottom of the 
new armour are all supposed to beof hard cast iron. This 
material will be useful in less exposed works, A new 
mechanism has been devised to support the shutter of the 
embrasure in any desired position. Like the centre piece, 
it is composed of hard metal on the exterior, and when 
there is nothing more to fear from the enemy’s blows, it is 
possible to return to the old form of shutter, on which the 
exterior face slides, The exterior piece of the shutter has 
been rounded and thickened. 

15 cm. gun on fixed pivot.—In the experiments ai 
Meppen in 1879, an 87 cm. (3°4in.) gun 50 calibres 
long was tried, pivotted on a fixed bed. On the same 
foundation has since been placed a 15 cm. (5‘9in.) gun, 
on a pivot fixed so as to have no recoii—vide Figs. 10 
and 11. The gun is a long 15cm. (5‘9in.) gun, weighing 
4350 kg. (4} tons). The common shell, of cast iron, weighs 
31°5 kg. (67°41b.), of which 2°1kg. (4°6 is the bursting 
charge. The firing charge is 8 kg. (17°61b.) of prismatic 
powder C/68. The initial velocity is 505 m. (1656°9ft.). 

On March 29th this piece fired five rounds with plugged 
common shell and the normal firing charge at a target at 
2026 m. (2215°7 yards) range. The object was to test the 
pivotting, which had, indeed, already completely resisted a 
great number of rounds fired with the normal charge. On 
this occasion also no damage was to be detected in gun, 
carriage, or foundation. The immovability of the gun was 

* 5 , does not require to be laid, but only its aim 
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proved by laying small coins of money on it, which retained 
their place while the gun was being fired.* The mechanism 
of carriage, with the arrangements for elevation and tra- 
versing, acted well. 

The chief advantages of the fixed pivot gun are as 
follows :—Easy working, rapid fire, great scope horizontally, 
a small object exposed, The gun is specially intended for 
coast defence, but it might be employed also in forts against 
land attacks. To protect the piece of cast iron which is 
round the pivot, and which is fitted at its base into masonry 
—vide Figs. 11 and 12—it will be necessary to have an 
annular screen, either a segment or complete circle. The 
men and carriage mechanism may be covered by an inclined 
shield fixed on the cheeks of the carriage. 

Gun on spring pivot.—The spring construction of pivot 
allows the gun a certain recoil in its trunnion bearings, 
which recoil is limited by spring discs placed between the 
trunnion bearing-frame and the muzzle of the gun. The 
object is to diminish the effect of recoil and save the pivot, 
which may be specially important on board ship. This 
gun was mounted in a special manner, with the sole object 
of measuring the difference in the recoil with and without 
springs. Timber was employed to make a structure which 
need not here be descri The action of the gun on 
springs is as follows :—On firing, the six pairs of disc springs 
in front of the trunnion bearings are compressed, and the 
gun recoils about 80 mm. (3'15in.). The springs then 
recover themselves, and bring the gun forward again. In 
order not to force on the trunnion bearing frame too hard, 
a pair of stronger disc springs are placed behind it. To 
use the gun as on a fixed pivot the springs were replaced 
by a long socket, which slipped over the gun, resting 
against the trunnion bearing frame at one end, and screw- 
ing on to the muzzle at the other.t This spring pivot gun 
of 8cm. (3'15in.) fired three rounds on March 29th, and 
after removing the disc springs it immediately fired three 
other rounds with rigid fittings without recoil. The 
weight of the projectile was 4°3 kg. (9°5 lb.) ; the charge, 
05 kg. (1‘1 Ib.) ; the compression of the copper cylinders 
in the first three blows was 1‘2 mm., 1°3mm., and 0°2 mm. 
(0°047in., 0°05lin., and 0:008in.), Without springs in the 
three following rounds the compression was 3'2 mm., 
3'lmm., and 3mm. (0°126in., 0°122in., and 0°138in.). 
The ae used in the first two rounds with springs was 
too soft. The mean compression in preliminary experi- 
ments with springs had been 1°85 mm. (0'073in.), without 
springs 5°6 mm. (0°22in.). By careful experiments it has 
been found that a compression of 18mm. (0°07lin.) of a 
cylinder of copper of 25mm. (0984in.) diameter and 
40 mm. (1°575in.) length, corresponds to 15 m. kg. (0 044 
foot-tons) work ; and the compression of 5°6 mm. ((*22in.) 
is about 60 m. kg. (0°177 foot-tons) stored-up work—four 
times as much. In this proportion there is a saving of 
shock effected by the springs. The springs have only been 
tried with a gun of 8 cm. (3'15in.) calibre as yet. 

In Figs. 12 and 13 is shown a 107 cm. (4°2in.) gun, 
mounted complete for sea service with firing arrangements. 
The pointer—No. 1 of detachment—stands on a small 
iin on the carriage, so that he moves round with it. 

hile laying the gun he has complete control of it, giving 
line and elevation by means of hand winches, while he 
fires and checks the movement of the piece with his foot. 
This gun will be shortly tried. The real value of the 
invention must be shown by continued trials with larger 
guns, 

With the spring pivot gun has been brought out a new 
scaffold for sa guns on board ship. In this all direct 
connection between the pivot socket and the bottom of the 
ship is avoided, the entire shock being transmitted to a 
bridge and deck. The object is to prevent shocks being 
imparted to the parts of the ship below water where leaks 
— be developed. 

he experimental gunboat has a length of 15°25m. 
(50°0ft.), a width of 3°56 m. (11-0ft.), and a mean draught 
of water of 13m. (4°3ft.). The displacement is about 
30 tonnes (2952 tons). She has compound engines, 
50-horse power indicated, which give a speed of 10 knots 
per hour. She carries up to the present time a pivot gun 
of 8°7 cm. (3°4in.), with a projectile kg. (15°0 lb.). The 
trials made with this piece, with the normal charge of 
15 kg. (3°3 lb.), have proved very satisfactory, both as 
regards the ease of working and the stability and strength 
+ vessel. The gunboat is now near Duisburg on the 

ine. 

A floating battery of pivot guns has been designed 
which possesses the greatest possible stability and security 
against leaking, &c, The trials as yet made with models 
promise success. 


DISC ARMATURE DYNAMO ELECTRIC 
MACHINES. 


From a pamphlet recently issued by Messrs. Hammond, 
we learn that the Ferranti dynamo, to which we have 
alluded more than once, has a copper disc armature. No 
other information concerning it is supplied, and as M. 
Ferranti’s patents were only taken out in August, 1882, 
they are as yet not to be seen. We are therefore unable 
to describe the machine in detail; but it will not be out of 
place to say a few words here concerning disc armatures in 
general, 

We take it for granted that those who read what we are 
about to say possess a more or less minute knowledge of the 
construction of dynamos. They at all events know that a 
current of electricity is generated in a coil of wire when- 
ever it is made to enter the sphere of attraction of a 
magnet—the magnetic field as it is called—and that a 
current of similar energy will circulate through the wire 
in the opposite direction whenever it is taken out of the 


__ “ In 1879 coins similarly placed were thrown off near the muzzle, but 
not lower down, 


magnetic field. The disc armature, properly so called, 
has, however, no wires, It consists simply of a plate 
of copper made to rotate between the poles of a 
magnet. Barlow showed many years ago that when 
a disc of copper A, Fig. 1, was mounted between the 
poles of a magnet B, and a current of electricity was 
sent through the wire C, across the disc and out through 
D, the copper disc would revolve. In 1831 Faraday made 
the discovery that by causing the disc to rotate, a current 
of electricity was set up; Faraday’s result being the con- 
verse of that obtained by Barlow. It is not necessary to 
use a continuous circular disc to obtain this result. If, 
instead, a series of radial plates, as A, B, U, &c., Fig. 2, be 
employed, a current will be excited in each as it passes the 
poles of the magnet, Fig. 2, only in this case the currents 


r 


need not be continuous, but will flow alternately in 
opposite directions. In a word, each plate will behave 
precisely as though it were a portion of a wire coil. 
Indeed, the Whitehouse Mills Company, of Hoosac, U.S., 
showed at Paris what the inventor called an Arago disc 
dynamo. The armature, which was a comparatively thin 
casting, had radial openings in it, in each of which was 
mounted a coil of insulated wire wound on a wooden core 
and shaped asin Fig. 3, where A is wooden core, and B 
the insulated wire wound round it. Rotation takes place 
in the plane of the arrow. 

Returning now to the simple disc. In it will be pro- 
duced not an intermittent, but a continuous current from 
the centre to the circumference. We do not, we think, 
say too much when we assert that no completely satisfac- 
tory explanation of the reason why this current is deve- 
loped has ever been given. Nearly all text books are 
reticent on the subject, the authors contenting themselves 
with stating the fact. The case is much the same, we 
may add, with the Gramme machine, concerning the action 
of which there are at this moment two distinct explana- 
tions in existence. Apparently the theory of the Faraday 
disc is to be found in the fact that every body in nature is 
either magnetic or diamagnetic. Coulomb was the tirst 
to discover this as far back as 1802, but he attributed the 
phenomenon to the presence of small quantities of iron in 
the substances on which he experimented. Faraday found 
that all solids and liquids are either attracted or repelled 
by powerful magnets. Those which are attracted he 
called magnetic, those repelled he termed vy 
netic. Iron, nickel, and cobalt are magnetic; while 
bismuth, antimony, zinc, tin, and copper are among 
the diamagnetic metals. If a copper suspended by 
the middle be made to spin horizontally between 
the poles of an electro-magnet, the moment a current 

, and the poles are magnetised, the motion of the 
copper bar will be arrested, and the bar will hang at right 
angles to the axis of the bobbins. If an iron rod be used 
instead, it will also be arrested, but it will hang at right 
angles to the position taken by the copper bar. It ison one 
theory assumed that lines of.force traverse every magnet,and 
these lines are bent by the rotating = disc, with an 
expenditure of energy which results either in the develop- 
ment of heat or electricity. Foucault caused a disc of 
copper to rotate at a high velocity between the poles of an 
electro-magnet, and with a very moderate current he raised 
the temperature of the disc from 10 deg. to 61 deg. Cent. 
very quickly. Why and how heat was produced in this 
case is as difficult to explain as any other development of 
the transfer of work into heat or vice versa. If our readers 
care to turn to Deschanel’s “ Natural Philosophy,” Part III, 
they will find at page 684 and 5 an explanation of the 
action of rectilinear currents on currents movable round 
one extremity, which casts considerable light on the whole 
subject ; but Deschanel’s explanations are too long to 
reproduce here. All that is certainly known concern- 
ing the copper disc is that when rotated, in presence 
of a magnet, in such a way that currents of electri- 
city cannot escape from it, the disc becomes very hot. 
If the currents can escape then the disc remains cool, and 
electricity is generated in quantity. Not many experi- 
ments have been carried out with the disc apparatus on a 
sufficient scale to give useful information. It is known, 
however, that the electricity produced in this way is of 
low tension. 

From what we have said it will be seen that no patent 
can now be obtained for the use of a dynamo with a disc 
armature. But valid patents may no doubt be obtained 
for details in the construction of such a machine. It is 
not difficult to see that certain advantages may be 

by the disc armature dynamo over others made 
with wire. Thus, for example, the whole cost of winding 
will be avoided, and sheet copper discs can be obtained at 
less cost than an equal weight of wire. The internal 
resistance of the armature may be made very small; and 
by putting a large number of dises on a single shaft a 
certain amount of compactness may be secured. In Fig. 4 
three magnets are shown by ABC, and three discs by 
D EF, the belt pulley being at G. 

Of course, the number of the discs may be magnified, 
and they may be made of almost any diameter. 

It is by no means certain that the best results can be got 
by the use of plain copper discs. Indeed, it has been sug- 


= 


= 


271 

gested to us that a very efficient machine may be made b; 
combining copper discs and iron plates ina way whic’ 

will be readily appre- 

hended by all elec- 

tricians. The defect in 

any machine of the 

= —! kind appears to be 

that the electricity pro- 

duced must have small 

tential. Of course, 

or certain types of 

lamp this is a matter 

of no importance what- 

ever ; but it is just as 

well that the fact 

should be known. In 

conclusion, we may re- 

peat that the disc 

armature machine is 

as entirely incapable 

of giving out more 

energy than is put into it as is the wire machine. The fact 

that currents can be generated in a disc in the way we 

have described has long been familiar to every electrician. 

It is a suggestive circumstance that of the hundreds of 

inventors who have sought to improve the dynamo, no one, 

save Sir W. Thomson and Mr. Ferranti, have thought of 

using discs. As to their practical value, we , of course, 

no information whatever, in which we resemble the rest 

of the world. We may add that it is stated Mr. Ferranti 

has included in a patent, what has been called a disc 

armature, but is not one in the sense we have described, 

consisting instead of a waved copper strip, revolving in 

the plane of the armature disc. 


THE PHOTOGRAPHIC EXHIBITION. 


Tue exhibition of the Photographic Society for 1882 was 
opened last Monday, at the gallery of the Society, at 5a, Pall. 
Mall East, and last Saturday a sowrée took place on the premises, 
at which the guests were received by the president, Mr. James 
Glaisher, F.R.S. The number of exhibits this year is 512. 
Eleven medals have been awarded to exhibitors of good work, 
one of them to Mr. Abel Lewis, of Douglas, Isle of Man, who 
has produced the finest pictures in the whole collection ; they 
are not alone admirable as specimens of good scientific manipu- 
lation, but as works of art, the outcome of refined taste. Mr. 
Lewis exhibits three pictures only, portraits, with accessories. 
One of them is simply a portrait with accessories, another repre- 
sents two handsome girls, one of whom is watching a butterfly 
passing the window, and the third depicts a merry-looking girl 
practising on a violin. If all English portrait photographers 
could turn out pictures like these, their reputation would run 
no risk of deterioration, after the comparison of their work with 
that of the best Italian and French photographers. Another 
medal has been given by the Society to Messrs. W. J. Byrne and 
Co. for panel portraits of children. Some few of these are not 
good from an artistic point of view ; in two or three the children 
are in ungainly attitudes, and in one of them a little girl is doing 
some deep sea fishing, while seated apparently on the top of a 
circular table covered by a cloth. Several of the pictures by the 
same exhibitors are, however, good. Mr. Robert Slingsby’s 
“ Homeward,” representing a young woman with a pitcher, and 
hills and sky in the background; also Mr. Adam Diston’s 
“Gloaming,” received prize medals, and from all points of 
criticism are specimens of good work. Views by Mr. W. J. A. 
Grant, taken on board Mr. Leigh Smith’s yacht Eira, are fairly 
well done, and interesting from the character of the subjects. 
Mr. Henry Stevens’s photographs of flowers are equally 
interesting as an application of the powers of the art-science 
to subjects not commonly chosen; both these exhibitors 
have been awarded medals. Two other medallists are 
Mr. Frank M. Sutcliffe and Mr. J. G. Horsey ; the sea views 
of the former are mostly too under-exposed for the groups in 
the fore-ground ; the rural views of the latter are from good 
negatives, and the printing and delicate toning have been well 
done. Mr. H. P. Robinson takes a long-recognised high stand 
among landscape photographers, and has been awarded a medal 
for his “ Wayside Gossip ;” Messrs. Chaffin and Son's “ Cherry 
Ripe,” and Mr. Joseph Gale’s “Doorway Group,” have been 
similarly honoured. Among the pictures which did not gain 
medals, Mr. Robert Slingsby’s “ Lazy Nell,” and Mr. McLeish’s 
“ Misty Morning on the Weir,” as well as his “View on the Tees,” 
are highly meritorious. When the Exhibition was opened to the 
public last Monday the attendance was but limited, nor is the 
lack of interest of the non-photographic public mater for 
surprise, for but a minor proportion of the pictures on view can 
| be considered specimens of high art, and the non-technical public 
know and care little about the scientific merits of the methods of 
producing pictures. Our opinion from careful critical observa- 
tion at home and abroad is, that in artistic portraiture, Italian 
and French photographers are as a general rule in advance of 
their English brethren ; also that an international exhibition of 
the best work of the best photographers of all countries would do 
much to wake up latent energy at home. Moreover, a good 
supply of first-class pictures would enable the managers to reject 
others of inferior merit, instead of accepting a proportion of the 
latter to fill up vacant space, which is the only theory which seems 
to account for the exhibition of some of the pictures among those 
now on view. Everyone knows what beautitul results are displayed 
in certain coloured photographs on opal glass ; also in the new 


public, yet in the Exhibitionsuch picturesare conspicuous by their 
absence. The Photographic Society may argue that such are not 
pure photographs, but photographs worked up by hand. True, 
but if photography be an art, why starve art to give precedence 
to science? Why not attract the public to the exhibitions by 
displaying that which will please them, instead of much which 
none but scientific photographers care to see! Moreover, it 
requires a man of genius to shine as a real artist, whilst any 
commonplace individual can work scientifically by rule and 
measure, as a kind of intellectual blacksmith, with no ideality in 
his nature. We know nothing of the mental machinery or 
interior working of the Photographic Society, but see that 
it could benefit itself, and increase the interest of the 
public, by including more classes of work in its sphere of opera- 
tions ; and, by recognising the fact that ifit hereafter did more to 
subordinate science to art, such action would help to raise the 
section of commonplace photographers from the position of 
mechanics to that of artists. If it does not occupy this enlarged 
field itself, a future association of artistic photographers, which 
shall aim chiefly to produce things of beauty and to work upon 
human emotions, will soon take all the wind out of its sails, so. 
far as the world outside photographers is concerned. 


“erystoleum ” portraits, and how these are appreciated by the ~ 
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+ It may be difficult to follow this brief description without all the e 
drawings, &c., furnished in the report. The principle is simply as 
follows :—The gun can move back, pivotting on the ball joint at the i 
bottom of its pivot. It is held, however, by a sort of outside cylindrical 
case, holding on to the muzzle at one end and bearing against a fixed 
structure at the other. When this outside case consists for part of its 
length of spring discs, the gun can recoil by compressing the springs ; 
ar a rigid metal case is substituted for the springs, the gun is rigidly 
eld, 
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TATE’S PATENT ELECTRICAL STOP VALVE 


CONTROLLER. 


THE accompanying engraving shows an apparatus used for 
stopping engines in case of accident, now being introduced by 

essrs. Duncan Bros., Queen Victoria-street. It consists of an 
ordinary Leclanche battery, an electro-magnet, the wires leading 
to any position from which it may be desirable to control the 
engine, and buttons for completing the circuit. Also a small 
steam cylinder, piston, and rack and pinion gearing, which 
actuates the stop valve on the engine. An electro-magnet is 
placed at the top of the apparatus and connected directly to a 
suspension rod, which actuates a small steam cock on the 
cylinder, seen at the side of the stop valve. The circuit is an 
open one, and when it is desired to put the apparatus in opera- 
tion, the pressure of the finger on one of the buttons—at any 
distance from the engine—closes the circuit and excites the 
electro-magnet, the effect being to release the suspension rod, 
which falls with a velocity due to gravity. The suspension rod 
in falling opens the small cock on the cylinder and admits 
steam, the initial pressure of steam being the same as in the 
steam engine cylinder. The piston in the cylinder of the appa- 
ratus immediately ascends and the rack piston rod then closes 
the engine stop valve. The steam to work the apparatus being 
taken from the stop valve chamber from underneath the valve— 
i.¢., between the valve and the steam engine cylinder—the con- 
sequence is that as soon as the stop valve has been closed there 
is no longer any pressure in the small cylinder ; and when it is 
desired to start the engine, the engine driver has simply to lift 
up the suspension rod to its normal position and open the stop 


valve in the ordinary way. In lifting the suspension rod the 
small cylinder cock is again closed against the admission of steam, 
but the cock having three passages is opened for the inlet of 
atmospheric air. The act of opening the stop valve by the hand 
wheel operates also on the piston, which falls to the lower end of 
the small cylinder and is then reset for further use. When 
applied to the stop valves of condensing engines, a cock fitted on 
a pipe opening to the atmosphere is also actuated by the appa- 
ratus, and at the instant the stop valve is closed this cock is 
opened, thus admitting air into the condenser, destroying the 
vacuum and stopping the supply of water. The apparatus also 
stops the engine on which it is fitted, whenever the speed exceeds 
the ordinary rate by any given number of revolutions. This is 
effected by means of the throttle, or variable expansion valves, 
aetuated by the engine governor. Short arms are fixed on the 
valve spindles which act as fingers to press in a push, or button, 
at any time the valve exceeds the usual range of lift or stroke. 
In all cases the apparatus resets itself when the engine is started. 
It will be seen that by placing buttons in suitable places the 
engines may be started in any room in alarge factory. It would 
apparently be easy to make a small addition by which in 
the case of a governor strap breaking, steam could be imme- 
diately shut off, and so running away would be prevented. 


IMPROVED MALTINGS.—We are requested by Messrs. ae and 
Co., of Southwark-street, brewers’ engineers, to state that the 
system of maltings, an engraving of which appeared in THE 
ENGINEER of 7th July last, was prepared in part trom the desi 

of Mr. Free, of Mistley, and comprised the kiln covered by his 
letters patent of 9th Feb., 1876. 


DeaTH OF Mr. BENJAMIN HiIcK.—We regret to have to record 
the death of Mr. Benjn. Hick, of the firm of Hick, Hargreaves, and 
Co., after a long and painful illness. A grandson of the late Mr. 
Benjn. Hick, the founder of the works, he had been connected 
with them since the completion of his school education, and whilst 
to mechanical talent of his 
grandfather, he , by his energy of purpose, unswerving integrit; 
and his kindly bearing to all around him, endeared Eimeelf : 
those amongst whom he lived and laboured for so long a portion 
of his comparatively short life. Mr. Hick died on the 2nd inst., 
aged thirty-seven years, and was buried at Christ Church, 
‘Walmsley, on the 5th inst. 


NAVAL ELECTRIC 


SEARCH LIGHT. 


THE BRITISH ELECTRIC LIGHT COMPANY, LONDON, ENGINEERS. 


tion of time the ship's head 
is on each course, as well as 
the time such courses are 


c 
An actual un- 


wrapped from the barrel is 


shown in Fig. 5, vertical 
8) representing direc- 
tions, as indicated by the 
letters of the compass, and 
horizontal distances denoting 
time. To remove the paper 
the revolving barrel is drawn 
off like the drum of an 
ordinary Richard’s indicator, 


ill 


THE accompanying engraving explains itself. It illustrates one 
of eight projectors, or “search” lights, made by the British | 
Electric Light Company, Heddon-street, W., for the Admiralty. | 
No regulators are used, the carbons being kept in adjustment by 
hand as the beam of light is swung round the horizon. A is the 
Gramme dynamo machine; Lis the hand lamp ; R is Hodson’s ro- 
tary engine; S is the steam pipe; P is the projector; W are the 
wires conveying current to lamp ; T are the trunnions of projector. 


PICKWELL’S SELF-REGISTERING SHIPS’ 
COMPASS. 


Amonc the exhibits at the North-East Coast Exhibition which 
attract a very large share of attention, perhaps none is of 
more universal interest than the self-registering ships’ compass 
invented by Mr. Robert Pickwell, civil engineer, Hull, and which 
we illustrate on page 273 of our present number. This instru- 
ment was shown at the Naval and Submarine Exhibition, 
recently held at the Agricultural Hall, but since that time it has 
been subjected to a series of most severe practical tests on 

es between Hull and London, Hull and Newcastle, and 
Hull and Hamburg, with a view to ascertain its accuracy and 
usefulness, and in each case it has proved a remarkable success in 
keeping an accurate record of the working of the ship. So 
sensitive, indeed, is the apparatus, that the act of heaving the 
lead twice and of stopping to take the pilot on are 
distinctly shown on the diagram. 

In the engravings Fig. 1 represents an elevation of a compass 
binnacle and stand, of the pattern used by the inventor, and 
Fig. 2 a cross section showing the inside compass and lamp, and 
the adaptation of the patent self-registering apparatus under the 
compass card. A is the wooden stand lashed and screwed to the 
deck, which carries the ordinary bowl B, covered by the binnacle 
top C with glass windows, the stand being of any convenient 
height. Inside the outer bowl the compass bowl is hung 
on gimball rings in the usual way, and the compass card is 
seen below the glass cover or lid of the inner bowl, light 
being supplied at night by a top lamp, as shown in Fig. 2. The 
registering apparatus is fitted in the bowl below the card, and is 
indicated by the letter E on the engraving. It consists of a 
barrel, Figs. 2, 3, and 4, containing clockwork, which causes a 
second barrel within the first to continuously revolve at a given 
speed, the outer barrel being fixed and having two slotse e cut 
through on its upper surface parallel to the axis. The compass 
card has also a slot, shown by the line G G G, curved in such a 
manner that some one part of it is always across one or other of 
the straight slots in the drum, and as the inner barrel is when in 
use covered with sensitised paper, it will be at once understood 
that in whatever course the ship is being steered a ray of light 
either from the sun or from the lamp will pass through the small 
opening made at the intersection of the curved slot in the card 
with one or other of the straight slots in the drum envelope, 
and will produce a black mark upon the prepared paper, more or 
less distant from the centre of the card, and which from its 


position will give an exact indication of the course of the vessel 


at the time. The revolving motion of the drum gives the dura- 


through an opening in the 
side of the bowl, and all that 
is n to permanently 
fix the lines is to immerse 
the diagrams in a liquid 
solution ‘for a short time. 
The papers are made for a 
day of twenty-four hours, or 
may be continuous so as to 
give the course for a period 
of three months, in which 
case it is proposed to enclose 
the apparatus in a locked 
case, which can only be 
opened by the owner of the 
vesse The arrangement 
most in favour, however, is 
that for daily diagrams under 
the control of the captain, 
who can file them when fixed 
and produce them at the end 
of the voyage if required, 
He can also see the course 
made by his ship day by day 
in spite of thick weather, 
and without observation with 
the sextant, and can lay it 
down on his chart every 
twenty-four hours. 

The advantage of having 
an accurate record of the 
working of a vessel will be 
at_once recognised by every 
shipowner, and as with Mr. 
Pickwell’s invention this can 
be obtained without inter- 
fering with the free action 
of the needles, or without 
even altering the ordinary 
visible portion of the compass 
as at present in use, we shall 
hope soon to hear of its 
general adoption. The ap- 
paratus as at present supplied 
can be fitted to any ordinary 
compass, provided the bowl 
is not less than 10in. dia- 
meter; but if necessary, a 
smaller size could be made 
suitable for a bowl of 8in. 
diameter. Mr. Pickwell received the highest award, viz., silver 
medal and special mention at the North-East Coast Exhibition. 


THE “UNIVERSAL” GAS ENGINE. 

THE accom ing engravings illustrate a new and very 
simple form dant pT the invention of J. A. Ewins and H. 
Newman, and made by Mr. T. B. Barker, of Scholefield-street, 
Bloomsbury, Birmingham. It is known as the “Universal” 
engine, and is at present constructed in sizes varying from one- 
eighth horse-power—one man power—to one horse-power, though 
larger sizes are being made. The essentially new feature of the 
engine is the simple rotary ignition valve consisting of a ratchet 
plate or flat disc with a number of small radial slots which suc- 
cessively pass a small slot in the end of the cylinder, and through 
which the flame is drawn to ignite the charge. In our illustra- 
tions Fig. 1 is a side elevation ; Fig. 2 an end view of same ; 
Fig. 3 a plan ; Fig. 4 is a sectional view of the chamber in which 


the gas and air are mixed, with the valves appertaining thereto ; 
Fig. 5 is a detail view of the ratchet plate, with pawl and levers 
and valve gear shaft; Fig. 6 is a sectional view of a pump 
employed in some cases to circulate water through the jacket ; 
Fig. 7 is a sectional view of arrangement for lighting, and ratchet 
plate j with central spindle and igniting apertures, and the spiral 
spring k, and fly nut, showing the attachment to the end of the 
working cylinder f* ; 5°, b°, bevel wheels driving the valve gear 
shaft ; ¢, the valve gear driving shaft; e¢*, excentric to drive 
pump ; e*, excentric or cam to drive exhaust valve ; e*, crank to 
drive ratchet plate ; e°, connecting rod to ratchet pawl ; f, cylin- 
der jacket ; f', internal or working cylinder ; f*, back cylinder 
cover ; g, igniting chamber ; h, mixing chamber; h', flap valve ; 
h*, gas inlet valve, the motion of which is regulated by a 
governor ; /°, gas inlet valve seat ; h*, cover, also forming stop 
for gas inlet valve; 4°, gas inlet pipe; 4°, an inlet valve ; h*® 

cover, also forming stop for air inlet valve; h°, inlet pipe for air 
with gating ; i, exhaust chamber; i”, exhaust valve spindle ; 


| | 
ann 
i 
ill 
i 
Mt q 
mi 
= - r 
i 
= 
| 
— | 
| 
| 
FIC.9. HoH G 
GY Yy 
f 
(6) 
WHET, 
Y 


Oct. 13, 1882. 


THE ENGINEER. 


(For description see page 272.) 


= 


PICKWELL’S SELF REGISTERING COMPASS, 


zt 
H 
Ik 17-O A 
Le} 
x 
B 
| 
| 
\ 
m 
| 
| 
\ | 
i 
| 
! 
FICS 
I 
PA 
iw 
L 
12 OCLIOCK 6 OCLIOCK 12 OCLIOCK 
MIONICHT NICHT NO|JON 
{ T 
L | 
T 
\ 
} 


THE UNIVERSAL GAS ENGINE. 


MR. T, B. BARKER, BIRMINGHAM, ENGINEER, 


Z 


273 
FIC.3 \ | Fic .2 
mt 
1 \ 
7 \ 
/ \ \ 
/ \\ 
/ \ \ \ 
/ \ : 
4 \ \ 
/ f \ \ 
| | 
\ \ | | 
\ \ | 
\ / 
\ \ \ / 
\ j 
\ | | J ff 
~ 
== 
Fic, 4 
| | / 
tA 
Al 3 
| 
| 
pa 
| % Sf 
ry 
\ 
=) YA\ YN GZ 
{fi \ / y. 
Wey 


274 


THE ENGINEER. 


Oct. 18, 1882. 


i’, exhaust pipe ; j*, lighting aperture through cylinder end ; 
!, igniting gas jet ; m, regulating and stop valve for gas. 

The engine, it will be seen, is single-acting, and no compression 
of the explosive charge is employed. An explosive mixture of 
combustible gas and air is drawn through the valves h* and h® 
and exploded behind the piston once in a revolution ; but by a 
duplication of the valve and igniting apparatus, placed also at 
the front end of the cylinder, the engine may be constructed 
double-acting. At the proper time when the piston has pro- 
ceeded far enough to draw in through the mixing chamber / into 
the igniting chamber g the requisite amount of gas and air, the 
ratchet plate j is pushed into such a position by the pawl j* that 
the flame from the igniting jet / passes through one of the slots 
or holes j*, and explodes the charge when opposite j*, which is 
the only aperture in the end of the working cylinder—see Fig. 7 
and Fig. 2—thus driving the piston on to the end of its forward 
stroke. The exhaust valve, Fig. 9, though not exactly of the form 
shown, is kept open during the whole of this return stroke by 
means of the excentric ¢* on the shaft working the ratchet, and 
thus allowing the products of combustion to escape through the 
exhaust pipe i” in the direction of the arrow. Between the ratchet 
disc and the igniting flame a small plate not shown is affixed 
to the pipe, its edge being just above the burner top. The 
flame is thus not blown out by the inrushing air when the slots 
in ratchet plate and valve face are opposite. This ratchet plate 
or ignition valve, the most important in any engine, has so very 
small a range of motion per revolution of the engine that it can- 
not get out of order, and it appears to require no lubrication or 
attention whatever. The engines are working very successfully, 
and their simplicity enables them to be made at low cost. They 
cost for gas from $d. to 14d. per hour for the sizes mentioned. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 


FAN TRIALS AT READING. 

: Str,—Kindly allow me a few lines in reference to the above sub- 
ject and in reply to Mr. G. O. Greening’s letter of the 6th inst. in 
your paper. In reference to myself, Mr. Greening writes—‘‘ He 
writes from Newport in defence of Mr. Phillips’s fan.” Although 
I write from Newport, my object is not to defend Mr. Phillips's fan 
or to depreciate Mr. Greening’s. From other letters in connection 
with this subject, I gather that Mr. Greening’s acquaintance with 
Mr. Phillips is much older and to a greater extent than mine. 
“Two of a trade” never agree, and as I am in business for 
myself, I am in a certain sense in opposition to Mr. Phillips. But 
this does not affect the facts and figures connected with this ques- 
tion which Mr. Greening raised—that small fans at high velocities 
were best for this purpose. After repeating particulars given in my 
letter to you of 8th September—which he does not show to be 
wrong or contradict—he adds, “‘ there is a little fact omitted which 
Mr. Hodgson ought at least to have mentioned. At Reading the 
judges first settled that forty revolutions of the handle was the 
natural and accustomed speed for labourers to turn a machine.” 

I do not see that this affects the question at all which I wrote 
respecting, and it is a “fact” of which I was not aware. I have 
no information either as to the construction of fans or conditions 
of trial. I have not seen any of the trials, and my sole informa- 
tion is gathered from THE ENGINEER, and it is quite sufficient so 
far as I yet see to upset Mr. Greening’s theory. The number of 
turns of the handle is not of importance to the principle of the 
fan, because if the several competitors had this condition given to 
them—which I think they ought to have had—they could easily 
have arranged the relative velocities of handles and fans. 

In my calculations I did not go beyond the velocities of the peri- 
phery of the fans. Mr. Greening adds, ‘‘Mr. Hodgson sinks all 
mention of trial at the same speed of turning.” As I have explained 
above, I did not select the trials with reference to the number of 
turns, but where the data for comparison was most complete, and 
with reference to these several trials of Mr. Phillips’s fans. The 
first with 40 turns of the handle, running at a speed of 2512ft. per 
minute at the periphery of fan, gives “47in.; at 60 turns and 
3768ft. per minute. “95in.; at 66 turns and 4145ft. per minute, 
1°2in. Mr. Greening’s fan, when running at a velocity of 6784 at 
the periphery, or over 50 per cent. greater velocity, gives 1‘3in. 
This only proves what I before stated, that small fans at high 
velocities are not the best, and does not at all prove that Mr. 
Phillips’s fan was wrongly constructed to work at a slow 
velocity. In fact, the velocities of all the three trials are 
slow for a fan of 2ft. diameter, and on the same principle 
the velocity was too high in Mr. Greening’s to give a good 
percentage of effect. Mr. Greening also says: — ‘‘I take 
credit for this quantity of air discharged at this higher velocity by 
Mr. Phillips's fan, but make no mention of the enormous power 
required to do the work, viz., 23,580 foot-pounds, or about three- 
quarters of a horse-power.” He then continues to show how rash 
I was in questioning the Royal Agricultural Society’s dynamo- 
meter; but he concludes by saying, in reference to this dyna- 
mometer, ‘‘ that it is one they use on all occasions; but I say, as 
regards my own fan, it is evident that for some reason it was not 
operating to a fourth or a fifth of its power, or it certainly would 
have required more to drive it when it was discharging air than 
when it was closed.” Thus Mr. Greening tumbles into the same 
boat with myself, and I think that was one of the facts I gave as 
showing something was wrong. But take “‘the enormous power ” 
to which Mr. Greening refers as being required to drive Mr. 
Phillips’s fan, which he says I do not mention. This hand fan of 
Mr. Phillips’s, I see by your illustration, has one handle. The 
average power of man in turning a handle is about 2600 foot- 
pounds per minute. Now, if Mr. Greening was at the trials and 
saw all this, will he kindly say what sort of a man or men got this 
23,580 foot-pounds per minute on the one handle when turning at 
sixty revolutions per minute or 50 per cent. above their ‘‘ natural 
speed. 

But, again, compare this enormous power with the discharge of 
air, and we find it takes 22 foot-pounds to discharge 1 cubic foot of 
air. Then take Mr. Greening’s fan, and we find it takes 41 foot- 

unds to discharge 1 cubic foot of air. Of course I, as well as 

r. Greening, would hesitate to throw doubt on the whole of the 
trials ; neither do I wish to throw doubt on the only trials of which 
I have any record, viz., those given in THE ENGINEER of July 
28th.; but as Mr. Greening himself admits, there is evidence that 
for some reason the dynamometer was not operating right in some 
of the trials. Having referred to the points respecting which Mr. 
Greening says I before neglected, I think he will find that his small 
fan or any small fan will not give off as good a percentage of effect 
in proportion to the power expended as a larger fan of suitable size 
for the amount of air required to be exchanged, and these are the 
main questions to be considered—the size of the stack to be 
ventilated, the quantity of air to do this, then the size fan most 
suitable. From the varying sizes given of fans at the trials it is 
evident that there are varying opinions, and it would be useful to 

ow more of the experiments and trials to enable makers to see 
whose opinions are best supported. Jno. Hopeson. 


[The value of a continuation of this correspondence not being 
apparent, it must stop here.—Ep. E.] 


THE CASTING OF PIPES WITH THEIR SOCKETS DOWNWARD. 

Srr,—Much has been said of the above, and many engineers of 
the present day still adhere to it, and put a clause in their specifi- 
cation stating they are to be cast in this way, and the spigot end 
cut off in a lathe. Now, as a practical man, allow me to state 
pipes are not as sound cast in this way as cast vertically with their 


socket upward, because, in the first place, you cannot put such a discharging capacity of the old weir. The sluices in this instance, 
head of metal to feed the pipe on the spigot as you can on the | as is the case with the one placed in the Medlock, are to be fixed on 


socket end. Secondly, if you 


it will have ‘set ” before it can have fed the body of the pipe, as | 


you cannot, of course, put it thicker on that part immediately 


adjoining the spigot than the thickness stated to be in the body of | 


the pipe; besides, there is not enough metal in the body to feed 

the socket, and it is to every ironfounder more expensive to cast 
ipes with their sockets downward, and cut off the spigot ends. 
herefore the parties for whom they are made have to pay more 

for pipes not nearly so sound, and consequently not capable of 

standing such a high pressure. EXPERIENCE, 
October 9th. 


THE SMOKE ABATEMENT EXHIBITION. 


Srr,—We were led to suppose that at the close of the Smoke | 


Abatement Exhibition at South Kensington on the 14th April the | 


committee would have issued a report of the tests they had made of 
the various appliances exhibited. This — cannot be because 
of the amount of labour required in compiling the results, as 


each experiment supplied the information at the time, and might | 


have been printed before the Exhibition closed. In our case it was 
deemed expedient to carry out the testing upon a larger scale than 
could be provided for on the grounds of the Exhibition. So per- 


mission was obtained from the Lambeth Waterworks for the use of | 


one of their boilers at Brixton, which are fitted and working upon 


the same plan exhibited. The Coal Trade Association of the 


put a fair head on the spigot end, | a horizontal shaft or axle, in such a position that when the river 


rises to the extent of 2ft. or 2ft. 6in. above the weir the weight of 
the water will cause them to assume a horizontal position. Under 
these circumstances the obstruction in the river at Throstle Nest 
will be reduced to the smallest possible proportions, for the peculiar 
construction of the new weir will allow an enormous volume of 
water to pass that place without let or hindrance. Should nothin, 
unforeseen occur, the works at Throstle Nest will be completed 
during next autumn. We may add that the sluice on the Medlock 
has already been put to a practical test, and has been found to 
answer satisfactorily.” FRANCIS WISWALL, 
Bridgewater Navigation Offices, Albert-square, 
chester. 


AUTOMATIC VACUUM BRAKES, 


Str,—Mr. J. Clarkson, in this week’s issue of your paper, has 
furnished you with certain details of failures of the vacuum brake 
on the Midland line. He does not know if he is very unfortunate 
in the trains he selects or if the brake is always failing. I fear that 
it very often fails, as I have myself been a passenger in trains 
either six or seven times during the present year when mishaps 
have taken place. For instance, on February 25th I left 
St. Pancras 7.10 a.m. for Luton; when stopping at Child’s Hill 
station there was a very violent jerk given > the vacuum brake 


> Pounds of water Cubic feet of a 2 2 2 2 é 
Date of trial. Description of coal.| 25 = 11b. of coal at in one hourat | 2 | #23 
Temp. | Temp. Temp. Temp. 53 | 3 & 
of | of of SEES°| 3 | | Se 
Pa feed. deg. feed. 100 deg. |e 
1882. deg. | Ihr. min, deg. 
January 18 .. Nixon's Nav... .. 2128) 82 | 11°75 | 11°94 66°6 11°8 | 42 8 | 6 0 34 | 6 5°96 | 612 
January 19 .. Northumberland | 
steam .. .. ..| 92 | 10°91 10°99 81°8 | 82°S8 | 156; 42 34 418 41 | 62 3°72 | 612 | Nosmoke 
January 20 .. No. 2sample.. ..| 2968 | 89 8°59 8°69 80°2 81°7 | 19°4 | 85 36 | 5 5 42 68 4°07 | 612 | Nosmoke 
1 
January 21 ..; Northumberland, | | | 
rough andsmall..| 2576 | 93 | 8°92 | 8°98 70°76 | TUT | 22 | 512 38 62 15°83 | 612 | Nosmoke 


Description of boiler :—Lancashire, 7ft. diameter by 28ft. 6in.; diameter of tubes, 33in. Set in the ordinary way. Chimney 95ft. high, producing 


a furnace draught of 1100ft. per minute. 


North of England sent various samples of coal rear for these | 
ial ti 


experiments. The tables here relate to the offic 


rials connected | 


with the Exhibition only, and as the results were recorded with | 


great care, they may be interesting to many readers of THE 


Encrneer. The boiler being a plain Lancashire one, was tested for | 


evaporation as well as prevention of smoke, and as this class of 
boiler is in general use, its performance might be compared with 
those of a more complicated description. 


Pocock-street, London, S.E. WV. A. MARTIN AND Co. 


WISWALL’S TILTING WEIR. 


Srr,—Unlike the valiant knight of Cervantes, in the instance 
quoted by “‘C.E.,” Ihave not brought my tilting weir into public 
use without full and satisfactory rehearsals and experiments. 
Your correspondent ‘‘C.E.” suggests that if my weir has ever 
acted I should say so at once. I thought I had made this point 
clear, but, to be precise, I beg to repeat that the weir on the 
Medlock has acted again and again ; this, ‘‘C.E.” thinks, should 
demolish Mr. Olive’s arguments. I think, however, that as such a 
statement can only have my authority as to its veracity, and as it 
could not be made visible to the readers of THE ENGINEER, Mr. 
Olive is justified in expecting a theoretical reason for the action of 
the weir. This I have endeavoured to give him, and, as ‘‘ C.E.” 
remarks, I have parried his every thrust up to the present, until, 
indeed, he has been driven to shield himself in the (supposed) tortu- 
osities of the Medlock tunnel. The last argument Mr, Olive brings to 
bear I really do not consider worthy of serious reply. He 


says that the velocity of the water through the tunnel is due | 
simply to the vertical drop of the shaft; that is perfectly | 


true. He says that on reaching the bottom of the vertical 
shaft it would be dissipated if it did not gather so as to forma 
head. This is also true. He further states it would thus gather 
until the tunnel was submerged before the automatic action could 
come into play. Ido not deny this. He next says that the shaft 
would be completely filled before such automatic action would 
come into play. This, however, is not true, and it needs but a 
simple calculation to ascertain the fact. The figures from which 
such calculation could be made have already been given. Mr. Olive 
opens his letter by stating that, in order to be of any practical 
value, automatic relief weirs should only be placed in streams 
where the flood water will flow off below the weir at least as 
rapidly as it approaches it. He then gives statements that this is 
not the case in the present instance. Does it not occur to Mr. 
Olive that the reason why the flood water rises faster below the 
weir than above it is the simple fact of the weir being there? If 
the weir were non-existent—or, which is practically the same 
thing, if my tilting weir were opened out—the river at Throstle 
Nest would be as it is at any other point in its course, i.e., the level 
of the upper pond would sink to that of the lower. The rising of 
tail water faster than head water is common to all weirs, so that 
the stream does not at present exist in which Mr. Olive would 
grant the advisability of relief weirs ! 

I have so far endeavoured to conduct this correspond ina 
manner suitable to its scientific character, but I must now beg 
leave to protest against the spirit in which Mr. Olive bas dealt 
with the subject. From his letter of September 19th I had a 
suspicion that he was hardly sincere in his nominal request for 
information on behalf of the readers of THE ENGINEER, from the 
fact of his having, to say the least of it, dealt in a carping spirit 
with the circumstanee of my having had to make experiments and 
special observations for the designs of the Throstle Nest weir, the 
very means, by-the-bye, which ‘‘C. E.” suggests as most reliable. 
In his last letter I quite agree with Mr. Olive that river improve- 
ment should be commenced down stream and carried upwards. 
This was done in the present instance, as the lowest weir on the 
river was dealt with two years ago, although in a somewhat 
different manner to Throstle Nest, and the next lowest was finished 
one year since ; and, further, I should at the present time have had 
in hand the alteration of the third from the tideway, had it not 
been for the outside influence of Manchester property owners, who 
desired immediate relief from floods in the upper reaches of the 
river. 

I have some reason to think that Mr. Olive is in the service of 
the Manchester Corporation ; if this is so, he of all men should 
know why this particular improvement has taken place out of the 
usual order. 

It has been my aim ange 4 and exactly to explain each feature 
and point in connection with my weir as they have been ques- 
tioned by Mr. Olive ; but what am I to think of a correspondent 
who triumphantly asks the verdict of your readers upon a state- 
ment of comparative discharging — of two outlets, and at 
the same time omits from his calculation the important factor of 
velocity ? 

I append a short extract from a report which appeared in the 
Manchester Guardian on March 8th, 1882 :—‘‘ Under these circum- 
stances the new weir will consist of a series of skeleton frames, and 
there will be in it fourteen openings each 10ft. by 8ft. These 
openings will extend across the river, and will afford additional 
discharging outlets, exceeding by 1100 superficial square feet the 


and the train ed in two. Again, on the 2nd May, I left St. 
Pancras at 3.30 p.m. in a bogie carriage and van combined for 
Manchester, London-road. It was the last vehicle on the train. 
Soon after leaving London it began to ride very uneasily, and the 
train had to be stopped to get the vacuum brake off the wheels. 
When going into Leicester station the train was suddenly pulled up 
long before the platform was reached. The ofticials said something 
had gone wrong with the valve on our carriage, so they undid the pipes 
and we had no more brake power on our vehicle. Onthe 13th May 1 
returned from Manchester to London by the 9.50 express, Near 
Kentish Town the brake was put on several times, but somehow or 
other there was a great whistling, and we ran past all the Kentish 
Town signals at danger. A porter remarked, ‘‘ By Jove! if that 
City train had not cleared out of the station you would have been 
into him.” A RAILWAY PASSENGER, 
October 10th. 


Srr,—Having to travel a good deal on the Midland Railway, I 
was greatly interested in Mr. Clarkson’s letter which appeared last 
week. That gentleman has certainly had a somewhat bitter 
experience, nl it is not to be wondered at that he should change 
his route, and travel by the North-Western line instead of the 
Midland for the future. It may interest Mr. Clarkson to know that 
my experience of the working of this brake is very much the same 
as his, though not quite so exciting. In fact, Sir, so frequently have 
I been late, and so often have we run t stations, that I was 
rendered as curious as your correspondent to know the cause. 
Having a friend in the engineering department on the Midland, I 
have made inquiry, and am able to tell Mr. Clarkson something, 
though I may not be quite correct in the technical details, nor do I 
know that he will derive much comfort from it. It seems that the 
power that works the brake is a vacuum, and is under all the car- 
riages. This vacuum is kept up from the engine, and on both 
sides of a piston on every carriage; and when it is destroyed on one 
side by letting air into the pipes, then the brakes go on. This 
was all very well, but why, I asked, are we delayed so often, 
and why cannot drivers prevent us running past the stations, 
although sometimes we can feel the brakes on, and are nearly 
stopped too soon. Then the murder came out. It seems, Sir, in 
oe piston there is a hole to allow the brakes to come off almost 
at once by themselves, and whether the driver has done with them 
or not; and sometimes this happens at the wrong time. Then 
the driver cannot get any more power or vacuum into the cylinders 
until he has taken off all the brakes, or they have leaked them- 
selves off by the leakhole ; and I am told it takes comparatively a 
long time to get this supply of power the same as it was before. 
No doubt this will account for Mr. Clarkson feeling the brakes 
grinding, and then the train shoot forward again at Liverpool, so 
that it could not be stopped before it came into collision with the 
buffers at the end of the station. I asked my friend, ‘‘Why not 
stop up this hole?’ and I was told, ‘“‘Oh! they used to have no 
hole, but they could not work the brake then, because the driver 
for some reason could not always get the brakes off, and besides, 
they cannot uncouple the engine or any carriages without the 
nates going on, and this led to great delays, and the brakes 
would remain on now if there was no hole to leak them offs 
indeed, even now drivers cannot always get the brakes off if the 
train is long.” 

I was further informed that the brake was ‘‘ automatic ;” that 
is, it would stop both parts of a train if it should break in two, I 
naturally inquired might it not be very dangerous in such a case 
for the brakes to leak off. My friend said no ; and referred me to 
a report by some eminent engineers—I forget the names-—who h 
shown that all that had to be done was for the guards, or anyone 
who happened to be about on the line, to put a piece of wood—a 
‘scotch ” they called it—in front of the wheels, and that if they 
were quick enough this would be quite sufficient to prevent any 
accident. I must confess I have not been much reassured by my 
friend’s explanations, and I can hardly tell whether I have been 
the victim of chaff or what. It seems toa plain business mind a 
most extraordinary thing to put a brake on on purpose, and then 
let it come off of itself whether you want it to do so or not. 
Perhaps you, Sir, will kindly say what are the facts of the case. 

The Midland Company once gained a reputation for being a sort 
of pioneer amongst railway companies in all that related to 
improvements, and safeguards, and energetic management; but 
whatever the cause, it certainly does not merit such a character 
with respect to safety brakes, TRAVELLER. 

London, October 11th. 


DIVING IN DEEP WATER. 


Sir,—A ‘‘diver” told me the other day that he went down a 
shaft in 180ft. of water and changed a clack in a set of pumps. 
He said he has not been able to descend more than 80ft. in the 
open sea, because the pressure is greater on his body in the open 
sea or space than when inside of a shaft or cylinder, It is difficult 
to understand why this should be the case, but ‘‘ facts are chiels 
that winna ding,” and I should like to know if this is the experi- 


ence of other divers, and the reason why ? R, M, 
September 21st. 
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RAILWAY MATTERS. 


A TRIAL is now being made with a number of sleeping and 
restaurant cars between Paris and Vienna, by the International 
Sleeping Car Company. 

THE station of the Compagnie des Chemins de fer de Ouest at 
St. Lazaire has now been lighted some time with the Edison light. 
Ten Z-type machines and 120 B lamps, eight candles, and 60 
A lamps, sixteen candles, and a 20-horse engine are used. The 
Salle des Pas Perdus is lighted with suspended sixteen-candle 
lamps, two in each — Several systems have during the past 
few years been tried at this station, but all have been given up. 

THE Colonies and India says: ‘A suitable pass has been found 
through the Selkirk Range in British Columbia, which shortens 
the Canadian Pacific Railway by about 100 miles, and the line 
will run through a better country both in the North-West 


Territory and in British Columbia. The railway will pierce the 
Rocky Mountains about 100 miles south of Yellow Head Pass, 
is is 


which was a intended to have been utilised.” 
only one of many short cuts which have been found, and if they 
onan much in number there will not be much railway to build 
at all. 

In concluding a report on an accident which occurred on August 
1st, between Chorley and Adlington junction, on the Lanca- 
shire and Yorkshire Railway, when the leading and driving 
wheels of the engine of an up passenger train from Fleetwood to 
Manchester ran off the rails at a spot nearly 2} miles from Chorley, 
where the line was being relaid, Major-General Hutchinson says : 
—‘‘ The company’s servants. with the train appear to have acted 
well in the emergency. It was fortunate that there was a con- 
tinuous brake [Fay’s] in the guard’s hands, applying to five out of 
the seven vehicles composing the train. Had the continuous brake 
applied also to the engine and tender wheels, and been under the 
control of the driver, the accident would have been altogether 
prevented.” 


THE catalogue of the exhibits at the National Exhibition of 
Models of Improved Railway Wagon Couplings and other Railway 
Appliances, recently held at Darlington, shows that there were 
many very ingenious appliances exhibited, and that the arrange- 
ments were well made. A brief, and in most cases sufficient, 
description of each invention is given in the catalogue, which is 
printed on one-half only of each page, so as to leave room for 
visitors’ notes. This is a feature which, though not new, should 
be followed at all such exhibitions. The main object of this 
exhibition was to show that there are plenty of appliances, not 
costly, by which wagons and carriages may be coupled without 
getting between the vehicles, the cause of the death of so many 
men every year. 

ON the 12th September, when the Cologne and Brussels express 
was running down the incline at the back of Liége at full speed, 
and when near the station of Remicourt, the leading axle of the 
engine broke. The engine ran off the rails, jumping and flounder- 
ing over the sleepers and ballast for about 100 metres, when the 
action of the automatic brake brought the train to a stand. The 
—— of the vehicles was so severe that it was feared the train 
might altogether leave the rails, which, at the speed the train was 
travelling, would have caused most terrible results, for it was 
running on a high bank close to a bridge when the accident hap- 
vane The train, however, like all the Belgian State trains, was 

tted with the Westinghouse brake, and the passengers in this 
case felt that it had saved them their lives, 

THE Railway Couplings Exhibition at Darlington, which opened 
on Tuesday, the 3rd inst., was closed on Saturday. Although 
financially the exhibition will entail some loss on the Amalgamated 
Railway Servants’ Society, it is felt that a great end has been 
gained in bringing together such a variety of railway coupling 
appliances, automatic and otherwise, from different parts of the 
world to a railway centre. Trials have been made and awards 
given by competent judges. The object of the exhibition was 
to give railway officials an opportunity of studying the different 
new methods of coupling, with a view to their adoption for the 
pee of saving life. One point elicited by the exhibition is that 

he dangerous method of coupling in use in this country has been 
almost, if not entirely, superseded on American railways. 

WE gather the following as a general summary of the leading 
features of the report of the Victorian Board of Land and Works 
on the Victorian railways in 1881 :—Total debenture capital raised, 
£17,672,460; total yearly interest payable, £918,218; unspent 
balances of loan moneys, £1,690,689; unspent balances of the 
Railway Loan Liquidation and Construction Account, £42,157; 
amount spent on capital account during the year, £562,535; total 
spent in construction at 3lst December, 1881, £18,603,830; at an 
average cost per mile open of £14,919 ; expenditure from debenture 
capital, £15,918,518; expenditure from consolidated revenue, 
£2,544,323; total mileage open for traffic, 1247 miles; average 
mileage open for traffic, 1215 miles; total miles in course of con- 
struction, 159 ; further length authorised under Act 682, 291 miles; 
gross revenue earned, £1,665,209; working expenditure, £913,572 ; 
profit on working, £751,637. 

In concluding a report on an accident which occurred on the 21st 
August at Wolverhampton Station on the Great Western 
Railway, when a passenger train from Birmingham was running 
into Wolverhampton Station, the leading wheels of the engine left 
the rails at some gs | points ordinarily covered by a wood 
cover, part of which had been removed and may have fouled the 
points. The two leading carriages were dragged off the rails and 
upset across the end of the platform. Major Marindin says : ‘‘ This 
accident shows how important it is that the greatest care should 
be taken when moving any of these facing-point covers, of which 
there are “great numbers upon all lines of railway. Where 
practicable they should, when in a separate piece, be placed outside 
the rails, and not in the four-foot way, but I think it is far safer to 
have them fitted with hinges to turn back upon the fixed part of 
the cover according to the oo adopted upon some lines. No 
doubt at the speed at which the train was actually running, the 
yore gn of a quick-acting continuous brake would have so 
checked the speed of the carriages that they might have d 


NOTES AND MEMORANDA. 
In roller milling it appears to be agreed that the best roller 


— speed is between 5000in. to 5500in. per minute, which 
oraroller of 9in. diameter requires about 200 revolutions per 
minute, 


Tux largest fly-wheel.ever constructed in the United States has 
been finished at» Newark, in the State of New 
It is constructed in seven sections, each weighing seven tons. e 
diameter is 25ft., and the face 7ft. Gin. In turning up the wheel 
the lathe was two weeks running, and 5 tons of chips were turned 
off the surface, which, if a fact, would seem to indicate that the 
casting was not of the most accurate, Each revolution of the 
wheel on the lathe occupied nearly six minutes. 


DvurinG the year the Swiss Postal Union was reinforced by the 
accession of Chili, Columbia, the Little Antilles, Grenada, St. Lucia, 
Tobago, the Turks Islands, Barbados, St. Vincent, Guatemala, 

iti, and Paraguay, while, since the commencement of the 
present year, Hawai and Nicaragua have also joined. In round 
numbers, the amount of business carried on during 1881 ineluded 
the transmission of 3,866,000,000 letters, 649,000,000 postal cards, 
3,000,000 cards with paid answers, 1,983,000,000 news’ rs, 
1,023,000,000 printed packets, 64,000,000 patterns, 98,000,000 
small parcels, The Post-office orders granted were 95,000,000, 
representing a value of 8,045,000f. daily rr the globe, the 
Postal Union expedites upwards of 13,000, letters and post- 
cards, without hegyy rinted matter, while the distribution of 
each year includes 3, 600,000 letters in Europe, 1,246,000,000 in 
America, 76,000,000 in Asia, 36,000,000 in Australia, and 11,000,000 
in Africa. 

By the revised census it appears that the woe of Scot- 
land on the 4th of April last year was 3,735,573. Compared with 
the population of 1871 this was an increase of a little over 11 per 
cent. At the beginning of the present century the population of 
Scotland was only 1,600,000 in round numbers, so that the 
increase since then has been no less than 132°25 per cent. While 
in 1871 the towns contained only 58 per cent. of the population of 
Scotland, in 1881 the urban residents numbered nearly 62 per cent. 
The northern division, which consists of the counties of Shetland, 
Orkney, Caithness, and Sutherland, is the only one which shows 
a decrease for the last two decades, though Ross, Cromarty, and 
Inverness show a slight decrease on the last decade. The two 
counties in Scotland which have shown the greatest increase of all 
are Stirlingshire and Dumbartonsbire. As might naturally be 
expected, the county of Lanark contains by far the densest popula- 
tion to be found in Scotland, yet the number of inhabitants to the 
square mile is not so great as it is in Mid-Lothian and Renfrew. 

ArneEhas been foundina mountain near Salzburg, Austria, which, 
it is considered, gives indications of having been occupied and aban- 
doned at least two thousand years ago, It contains a large and con- 
fused mass of timbers, which were used for support, and a number of 
miners’ implements. The timbers were notched and sharpened, 
but were subject to an inundation, and left in confused heaps. 
The implements were mainly wooden shovels, axe-handles, &c. 
Among the relics, also, was a basket made of untanned rawhide, 
a piece of cloth woven of coarse wool, the fibre of which is very 
even and still in good preservation, and a torch, bound together 
with flax fibre. The probabilities are that the ancient salt miners 
were overtaken by the flooding of the mine, as mummified bodies 
have been discovered also. The find seems to have belonged to 
the pre-Roman times, as the axe-handles were evidently used for 
bronze axes, specimens of which have been found upon the surface 
of the mountain. The relics are of a high order, the basket being 
superior even to some that were used in the early historic times. 


A CORRESPONDENT, Mr. Gilbert Kapp, writing from Chelmsford 
“On Detecting Short Circuits in the Bobbins of Dynamos,” says, 
“Lately, whilst examining a dynamo, I noticed that it was work- 
ing very heavily and that the bobbin heated to an alarming extent, 
although only giving off the normal current. Upon approach- 
ing a piece of iron to the field magnets I felt very marked 
pn Bas in the intensity of the field, pulsations at once stronger 
and slower than those usually found in the field of a dynamo 
which is working well. This phenomenon was caused by a short 
circuit inside the bobbin, producing heavy local currents at the 
moments when the short circuited coils ed the pole pieces. 
These heavy local currents again aaa as the field and 
distorted the lines of force in it. Here we have then an easy way 
of finding out whether a bobbin is short circuited or not. Any 
small piece of soft iron—an ordinary key for instance held in the hand 
and approached to the pole piece of one of the field magnets—is 
sufficient for the purpose. A telephone would probably answer 
still better, as being able to detect by sound defects too small to 
be found out by the more primitive method of the key. Perhaps 
other electricians have before now discovered the same thing, but 
as this method of testing a bobbin is so very simple and might in 
some cases prove useful to one or the other of your readers, L have 
ventured to give a description of it.” 


AccorDING to the ‘‘ Proceedings” of the Royal Geographical 
Society, there is reason to think that the apparent difference in the 
sea-level at Bombay and at Madras is due to instrumental error. 
From the spirit-levelling operations, made in connection with the 
Indian tidal observations, and carried across the peninsula from 
Bombay to Madras, the mean sea-level appeared to be about 3ft. 
higher at Madras than Bombay. That there are variations in the 
general level of the ocean surface at different places, when 
referred, say, to the earth’s centre, is possible enovgh when the 
attractive influences of mountains are en into consideration, 
but General J. T. Walker, C.B., Surveyor-General, points out 
that they would not be appreciable because the causes must equally 
affect both the spirit-levels of the instruments and the water-levels 
of the ocean. After patient investigation, General Walker comes 
to the conclusion that the cause is to be found in an accumulation 
of minute errors in the course of the levelling operations, due to the 
fact that when the general direction of the lines of levels is towards 
the sun or opposite to it the observer gets a side view of the bubble, 
refracted obliquely through the thickness of the glass tube, and is 
thus inclined to regard the outer edge of the rim of the bubble at 


from being upset across the end of the platform; but unless this 
brake had been an automatic one, it would have ceased toact when 
the couplings parted, and it is also more than probable that, if the 
train had been so fitted, the driver would have been running at 
considerably higher speed, and the result might have been the same.” 
Locomotive builders in Manchester have plenty of work in 
hand for export, and we may add a few particulars with 
reference to a .number of specially designed engines for steep 
ients and sharp curves, which ine Nasmyth, Wilson, and 
0., Limited, of Patricroft, near Manchester, are constructing for 
two of the South American railway companies. One order is for 
the Sangira and Carracas Railway Company, and the engines are 
constructed to travel on gradients averaging about 1 in 26, 
with curves in some cases of 140ft. radius. The engines have 
only a 3ft. gauge, but are fitted with cylinders of 14}in. 
diameter and 22in. stroke, and supplied with Joy’s patent 
valve motion. To enable the engines to pass round sharp 
curves a special arrangement is introduced. The engines are 
carried on six coupled wheels, with a four wheel bogie, and the six 
coupled wheels are kept as close together as possible under the 
barrel of the boiler, the rigid wheel base being only 6ft. din., 
whilst the bogie has a lateral play of 3in. or so each way, in addi- 
tion to the swivelling movement. The locomotives are tank 
engines, carrying their own water and fuel, weighing altogether 
33 tons when in working order, and are constructed to take a load 
of 80 tons up continuous gradients of 25 miles. Passenger engines 
of similar construction but of heavier weight, having 16in. cylin- 
ders and 24in. stroke, with four coupled wheels and four-wheeled 
bogie in front, are being constructed for the San Paulo Railway, 
South America, and the firm have also in hand an order for the 
Bengal Central Railway, 


the end nearer the light and the inner edge of the rim at the other 
end for the bubble itself. Consequently there is a tendency to 
assume the instrument to be level when in reality the end 
towards the light is depressed. 

A NATURAL copper-plating bath is thus characteristically described 
by a Californiaa paper :—‘* Two years ago, at a mine operated b: 
Wm. Utter, at Campo Seco, near Milton, water came in and wor 
stopped. To keep the large iron-bound and iron-bailed bucket used 
to Poist rock from drying up and falling to pieces it was let down 
into the water. Next season when it was drawn up, lo, a miracle! 
It was copper-bound and copper-bailcd. From this has sprang 
quite an industry, and the mine has been sustaining itself from 
ore water ever since. The water contains an acid which has the 
pro ay of taking into solution the particles of iron thrust into it, 
and it has also copper in solution which is let go, particle by 
particle, as the iron ispicked up. Itisa _—_ chemical exchange, 
and this mine may make another profit still if it will get another 
chemical into the water which will make the acid lay down the 
iron, which, as a black flood, the water carries down into the 
Stanislaus river. The copper industry consists in taking bundles 
of scrap iron and old tin to the mine, where it is thrust into vats 
of water caught up, in which the me are soon changed to 
copper, the residue of the iron taking the form of a black stream 
and flowing away. To make sure of making the water swap all 
its copper for iron, which it is glad to do without boot, one vat is 
p below another down the bank to the river, and when the 
water escapes it has eaten its fill of iron and left pay for its meal 
in genuine copper.” American contemporaryjmay see this 
natural process in regular use at Amlwch in Wales, where both the 
copper and oxide of iron are obtained by means of a number of 
settling lakes one below another from mowstain to the sea level, 


MISCELLANEA. 

Iron chess boards and chessmen, with concealed magnets to 
steady them on the board, are sold for travellers in Berlin. 
THE divining rod is occupying a good deal of attention in the 
daily papers again, and the application of a Hughes induction 
balance for the purpose is suggested. 

A CornisH boiler, about 20ft. in length, exploded on Monday 
at the works of the Stephenson Tube Company, Liverpool-street, 
Birmingham, and ca the death of three men. 


THE contract for the large dam at Prospect, New South Wales, 
which forms of the new Sydney waterworks and mill, to cost 
poy £437,000, is placed in the hands of Messrs. MacGingan 
ani 

SomE experiments on the calorific value of the Souris coal 
has been made with an engine of the Canada Pacific Railway. 
The coal is said to have generated steam freely, burning with a 
bright flame, and leaving little or no ash. 


Mxssrs. YARROW AND Co. have just completed for the 
Roumanian Government three small torpedo boats for service on 
the Danube. These boats are fitted up with a view to be used as 
police boats unless required for war purposes. 

Durine the recent war, Colonel Keyser ascended one of the 
Pyramids near Cairo, and setting up a heliographic mirror, 
reflected a ray of sunshine to Alexandria, a distance of some 126 
miles. The signals, appearing as bright points, were distinctly 
readable on the coast. 

Messrs. S. WORSSAM AND Co., of Works, Chelsea, have 
just published a new edition of their well-known wood-working 
machinery catalogue, which is well illustrated with engravings 
which clearly show the construction of the various machinery, and 
in many cases the details. 

WatERLoo Hovusk, which comprises the extensive premises 
bounded by the quadrangle formed by Cockspur-street, Trafalgar- 
square, Pall Mall East, and the frontage directly looking down 
Pall Mall, in the occupation of Messrs, Halling, Pearce, and Stone, 
is now lighted by sixteen arc electric lights, furnished by the 
Metropolitan (Brush) Electric Light Company. 

THE report of the Chamber of Commerce shows that the 
Middlesbrough furnaces have turned out 1,072,178 of Cleveland 
pig iron this year, and 316,000 tons of basic, spiegeleisen, and 

ematite iron. The stocks have decreased 100,766 tons since the 
beginning of the year. The finished iron and steel exports amount 
to 237,754 tons, exceeding those of 1881 by 40,000 tons. 

On Saturday, 30th ult., Messrs. Edward Finch and Company 
launched from their yard at the Bridge Works, Chepstow, a very 
superior modelled, built, and arranged iron steamer, for Messrs. 
Cuthbert and Hancock, Cardiff. Her principal dimensions are 
200ft. length, 30ft. beam, and 15ft. depth of hold, with a dead 
weight capacity of about 1100 tons. She will be fitted with Clyde- 
built engines. 

THE Bow and Bromley Institute, at the railway station, Bow, 
has now been established twelve years, and the syllabus just 
published by the secretary, Mr. W. H. Parr, shows that those who 
wish to learn may attend a series of classes and lectures on build- 
ing construction, draining, mathematics, mechanics, magnetism, 
and electricity, relieved by evenings of amusement by concert, &c., 
at nominal cost. 

THE following shows the result of the trade of the port of 
London for the week ended September 30th :—Number of vessels 
entered in, 253; tonnage, 142,286; number of steamers entered 
in, 163; tonnage, 105,853; number of vessels entered out, 160; 
tonnage, 79,853; number of steamers entered out, 105; tonnage, 
59,850 ; cargo of vessels cleared out, 149; tonnage, 85,897 ; cargo 
of steamers cleared out, 101; tonnage, 59,844. Total British 
vessels eleared out, 111; tonnage, 64,527; British steamers 
cleared out, 75; tonnage, 43,042; British sailers cleared out, 36 ; 
tonnage, 21,485. 

THE Paris Opera-house is now lighted with Swan lamps. They 
have been placed in several parts of the building, but most promi- 
nently in the foyer, the extremely elaborate decorations of which 
have been entirely spoilt by the gas. To light the foyer with gas, ten 
chandeliers, with forty-eight lights on each, were used—equivalent 
to about 4800-candle power. ‘I'wo of these chandeliers have been 
fitted with forty-eight Swan lamps each. These were run up to 
about 40-candle power, making a total of 3840 candles for the two 
chandeliers—almost exactly equal to the eight remaining gas-lit 
chandeliers. The effect is very advantageous and pleasing. 

Messrs BowYER AND PRIESTLEY’s flour mills at Buckden, near 
Huntingdon, have just been fitted up with incandescent lamps, 
the electric current being generated by a Siemens continuous cur- 
rent machine, which is capable of maintaining sixty incandescent 
lamps, a number of which are distributed in all of the mill 
passages, engine and boiler house. As the mill runs all night, 
the steady, brilliant, and colourless light is found very advan- 
t » and bles the attendants of the various machines to 
examine the quality of the flour as well as by daylight. The 
installation was intrusted to Messrs. Charles Powis and Co., 
London, and we understand the light is giving great satisfaction. 

Messrs. SCRIVEN AND Co., Leeds Old Foundry, Leeds, have 
received the highest award—a silver medal—at the North-East 
Coast Marine Exhibition, Tynemouth, for improved labour-saving 
machine tools and special appliances for iron shipbuilders, marine 
engineers, and boiler makers. Messrs, W. Allen and Co., of 
the York-street Works, Lambeth, have reccived the first prize 
silver medal for the centrifugal pump exhibited by them at the 
North-East Coast Exhibition. Messrs. Amos and Smith have 
received similar recognition of the excellence of their steam steering 
gear. For their lifeboat, or ships’ boat, or raft, Messrs. Timmis 
and Hodgson of 17, Great George-street, Westminster, have also 
received a first prize. 

EXPERIMENTS have been recently made on the canal from 
Antwerp to Liige with a system of mechanical traction of boats by 
means of a moving cable—the invention of M. Rigoni. An endless 
cable made of Bessemer steel is set in continuous motion by fixed 
engines on the banks of the canal. It is ——o along the bark 
by special — and directed by return pulleys of large diameter 
lodged in chambers of masonry under the level of the tow-path. 
The length of the cable is eight kilometres, or five miles. Thus a 
canal is divided into as many sections, each worked by a fixed 
engine, as this length of five miles is contained init. The steam 
engine acts on the cable through a er pee The attachment of 
the boats to the cable is by means of cheeked — embracing 
the cable. On coming to a supporting pulley or a pulley at a curve, 
the nippers pass without releasing the cable. 


THE recent Imperial decree relating to the precautions to be taken 
against fire in the Vienna theatres enacts that all theatres built 
from this date are to be pletely detached. The stage is to be 
divided from the auditorium by a wall not less than 20in. high and 
18in. thick above the roof, so that in case of fire the stage may be 
isolated from the rest of the house. The stage must be of suffi- 
cient height for the curtain to be raised without being rolled. No 
one is to be allowed to live in the theatre, and the stage carpenter’s 
shops, the stage appliances, and the refreshment bars are to be out- 
side the theatre, this latter regulation to be applied to theatres 
already in existence. All the dresses worn by the actors and 
actresses are to be dipped in a preparation which makes 
them more or less fireproof, and no explosive matter is under any 
pretence to be left in the theatre. Very strict provisions are made 
with regard to the seating of the theatre, so that there may be 
plenty of room for rn exit, and the prefect of police is to have 
the power of deciding how many firemen shall be allotted to each 
theatre. The manager of the theatre is to be held personally 
responsible for the or | out of all these regulations down to the 
smallest detail, and he will be severely punished if, upon the very 


alarm of fire, he fails to give the publie notices, 
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ELECTRIC LIGHT ENGINES FOR TH 


MESSRS, W. H, ALLEN AND CO,, YORK STREET WORKS, LAMBETH, ENGINEERS. 


(For description see page 279.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twizrmeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beckman-street. 


PUBLISHER'S NOTIOE. 


*," With this week’s number is issued as a Supplement, engravings 
of the Compound Engines of the Steamship Leerdain—Sectional 
Elevation. | copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact 
should they not receive it, 


TO OORRESPONDENTS. 


*,” In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to thew destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in TH& ENGINEER, or 
contasning questions, must be accompanied by the name. and 
address of the writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 


G. B. C. (Bristol).— We regret that we are unable to aid you. We do not 
know where the photographs you wish for can be procured. 

R. J. 8.—A great many inventors have devised means for utuising the power 
of the waves ; not one of them has made money, and we can only advise 
you to spend no more time in working out an idea of no practical utility. 

Vicar oF Bray.—The Cornwall, an engine on the London and North 
Western, was fitted with driving wheels 10/ft. in diameter, and ran with 
them for some years. The Bristol and Exeter engines had driving wheels 
Ost. in diameter. The engines on the Great Northern and the Great 
Western have wheels 8ft. lin. diameter to begin with, the extra inch being 
allowed for turning down. 

C. L. (Frankfort-on-the-Maine).—The catalogues of the exhibitions to which 
you refer can always be purchased in the exhibition buildings, and as a rule 
copies can be obtained by persons who do not visit the exhibitions by applying 
to the secretaries. Of course, the surest way to obtain one is to ask some 
Sriend visiting the exhibition to send you a copy. As the catalogues are 
only published in the exhibition building, and as every one is supposed to 
know this, we have not kept back any information on the subject, as you 
appear to think, We have no doubt that your letter has been overlooked in 
the hurry of business by the Secretary of the North-Bast Coast Brhibition. 


GRANITE WORKING MACHINERY. 
(To the Editor of The Engineer.) 

S1r,—Will some of your correspondents kindly give me the names of a 
few first-class makers of granite working and polishing machinery and 
plant, chiefly for architectural work ? COLONIAL. 

London, October 10th. 


FOUNDRY MIXTURES. 
(To the Bditor of The Engineer.) 

plying to ‘‘Foundry Manager” in THe Enoineer for this 
week, I to inform him that the best class of iron I find for the class 
of castings he names is No. 2 Goldendale, No. 3 Madeley Wood, and No.1 
Glengarnock. Properly mixed with good scrap, these brands will run 

fluid and the test bars will stand a very good test. 

October 10th. ANOTHER FOUNDRY MANAGER. 


SUBSORIPTIONS. 


at the various railway stations; or it can, if 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double numbers).. .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od, 
If credit oceur, an extra charge of two shillings and sixpence per annum will 
<< Tue ENGINEER is registered for transmission abroad. 


Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :— Subscribers paying 
at the published rates will receive THE ENGINEER weekly and post-free. 
tions sent by Pos order must be accompanied by letter 


Subscrip of 
advice to the Publisher. Ti Paper Copies may be had, if preferred, at 


rates. 
Remittance by Post-office Order. — Australia, Belgium, 
Columbia, British Cape of Good 
, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
ew Brunswick, ga a | New South Wales, New Zealand, 


Portugal, , Tasmania, 
West Coast of West Indi: £1 166. J 
ies, Cyprus, China, Japan, 
Remittance by Bill in London. — Austria, Buenos — 2S 
"ki 16a, Borneo, Ceylon and Bingapore, £2 Manilie, 
Mauritius, Sandwich isles, £3 
ADVERTISEMENTS. 
*," The charge for Advertisements of four lines and under is be eee: 


wertisements from 
in payment. Alternate advertisemen 
practical regularity, but regularity cannot be guaranteed in any such case. 
AU except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 


Ad 
are to be addressed to the Publisher, Mr. George Leopold 
letters to be addressed 10 the Bditor of Tux 168, Strand. 


DEATH. 


On the 9th Oct., at har d Lodge, Ealing, after a very short illness, 
Mippieron Raynes, M.LC.E., late Chief eer of the Indus Valley 


State Railway, aged 51. Indian papers, please copy. 
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ENGINEERING IN THE NAVY, 


THERE is a great deal of engineering done in the Navy; 
and some of it is very well done—not all. No competent 
and unprejudiced engineer could make a careful inspection 
of a modern man-of-war without finding much to praise, 
and we are sorry to add, a good deal to condemn. It 
would be waste of time to attempt to point out every 
defect that may be found in even a single ironclad ; but it 
will not perhaps be out of place to endeavour to indicate 
in general terms the reason why defects in design, material, 
or construction, can be found in an English man-of-war. It 


may be argued at the outset that as nothing is perfect, 
finality in excellence is not to be found in our Navy as an 
exception to anywhere else. This we willingly concede ; 
but the concession in no way affects our statement. There 
are certain standards of excellence to which the work of the 
engineer ought to come up ; and yet these standards do not 
represent the very best that may be done. But, in 
the Navy these standards are not reached in certain 
respects, and it is of this we complain; and the reason 
why they are not reached is, we assert, because 
the engineering department is not co-equal in authority 
with = construction department. In other words, the 
engineer is subordinate to the shipwright. This is due to 
the unanticipated survival of an old theory. Before the 
days of steam, the engineer had nothing to do with — 
Before the Crimean war he was admitted departmentally 
on sufferance. After the Crimean war he began to be 
necessary, but he was none the less odious for all that. As 
time went on, and heavy and high eS were 
needed, the engineer grew in his influence, and promised 
at last to overshadow the shipwright. This was not 
pleasing in official eyes, and the shipwright, otherwise the 
constructive department, retains its supremacy. There is 
no Chief Engineer at Whitehall, or anywhere else, who 
possesses the power of doing what he thinks best. “Give 
and take” is ne , we are told, in designing a ship of 
war ; but the engineers have to do all the giving, and the 
result of adverse circumstances is that their work is some- 
times not quite what it ought to be. There is, more- 
over, another reason which must not be overlooked. 
The naval architect makes now and then tremendous 
demands on the engineer. The engineer meets the 
draughts on his skill after a fashion. The constructive 
department is only too pleased if they are met at all ; and 
as the Board of Admiralty is the constructive department 


;|in a very large sense, no questions are asked, and no 


trouble is given. Thus, for example, when a First Lord of 
the Admiralty promises that her Majesty’s ship Little 
Buttercup shall attain a speed of 19 Knots, he is not dis- 
posed to ask many questions as to how this speed has been 
attained if only it can be kept up for two or three hours. 
The First Lord has kept his word, and he need not concern 
himself further as to how or in what way his possibly rash 
undertaking has been complied with. The engineers, 
however, in authority at the various dockyards know all 
about these things. They know how much of the reputa- 
tion of our ironclads for speed is well founded and how much 
is not. They know the price paid for a triumph of a few 
hours ; but they do not speak out, partly because they 
lack courage, partly because they have suffered their influ- 
ence to be neutralised, and instead of asserting their own 
a they have submitted to be overruled. In writing 
this we do not speak at haphazard. There is not a single 
—_ dockyard in the kingdom wherein the engineering 

epartment is not subservient to the constructive depart- 
ment, The fact is well known. It isa thing of ordinary 
conversation in the dockyards, and is regarded indeed as a 
matter of course. 

We have no desire to tind fault with the constructive 
department for this. The mischief has to a great extent 
resulted from want of resolution on the part of the engi- 
neers who hold official positions in our dockyards. They 
have been nominally consulted, and they have either not 
expressed their own independent views fully, or else they 
have permitted themselves to be overruled. Without for 
a moment meaning to disparage the able engineers who 
now hold the highest positions which they can attain in the 
service of the A hale, we assert that there is wanted now, 
and has been wanted for some time, a thoroughly able man, 
by which we mean a man of great resolution and force of 
character, to look to the system adopted in carrying out 
the engineering work of our Navy. It is, unfortunately, 
a rule of the Admiralty that independent observations 
concerning what goes on at a trial trip, let us say, of one of 
her Majesty’s ships, shall never be made. The representa- 
tive of a single oe is permitted to be on board, and 
it is quite certain either that he is incompetent to pro- 
nounce an opinion as to what is going on, or else that he 
holds his tongue. We might cite many examples of this— 
for the truth leaks out in spite of official reticence—but 
one will be enough. Not long since the trial took place 
of a very fast addition to our Navy. She proceeded to 
make her six-hours’ full- run, and at the end of two 
hours the trial was brought to an abrupt conclusion by the 
melting of the fire-bars in more t half her fur- 
naces, The semi-otlicial report stated next day that 
“a slight defect had manifested itself,’ and the full- 
speed trial was abandoned for the moment, and 
tests were made of the turning powers of the ship. On 
her next trial fifty tons of s fire-bars were put on 
board, and the bars were kept from melting by the stokers 


the | flinging buckets of water into the ashpits. Even with 


this a full speed run of six hours was not made, although 
the ship remained at sea for six hours, but our contem- 
=a pronounced the run satisfactory in every respect. 
e do not give the name of the ship, and it is possible 
that, on the old principle of throwing caps among a 
crowd, several vessels will be named by those who know 
them best as complying with the circumstances as we have 
related them. It is, indeed, an old story that the speed 
attained on the measured mile or on the six hours’ trial 
is not the true speed of the ship, or near it, and we are 
unquestionably living in a fool’s paradise in this . 
We in no way blame the engineers who build the 
engines for this. They guarantee that the engines which 
they supply shall on trial i indicate 5000, 7000, 10,000-horse 
power, or whatever may be ns pron and they keep their 
contract to the letter ; indeed, they always give a little 
more than the Admiralty bargain for; but all the time 
they are perfectly well aware that if such machinery was 
put into a merchant ship it could not be regularly worked 
up to the stipulated power. Here two questions arise for 
solution. In the first place, would it not be well to con- 
tract for a more moderate duty from a given weight of 
machinery ? and, in the second place, is it not possible— 
as it is certainly desirable—to get in reality the extremely 


high speeds which we now only think we have, because, for- 


sooth, a pair of engines have indicated an extravagantly 
high power for a few | hours? We hold that there can be 
but one answer to this, It is of the utmost importance 
that our ships of war should be able to steam at very , 2 
speeds for hours together; and we believe that if the 
— department had sufficiently asserted itself this 
end would have been attained long ago, and can be 
maintained even now. The reason why long high-speed 
runs cannot be made is because the engines and boilers are 
too small for their work. This is especially true of 
the boilers. As a sufficient quantity of heating surface 
is never provided to let the work of steam making be 
done quietly, fires have to be forced by various expedients, 
of which the steam blast in the chimney is the favourite. 
On trial trips an extra crew of trained stokers is always 
put on board, and it is well known in the dockyards that 
these men can seldom stand a more than two hours’ spell, 
the labour and the heat in the stoke-holes being alike 
excessive ; an extra 20 per cent. of boiler power is the 
thing needed. The constructive department, however, main- 
tain that it is impossible to find space for more boilers ; but 
in the same breath they add that a high speed is essential 
to the success of their design. On this latter point, how- 
ever, they are obviously inconsistent. It is notto be supposed 
that when they speak of high speed, they mean that 
the attainment of the stipulated number of knots per 
hour for six hours only is enough, That may be 
sufficient to enable a First Lord of the Admiralty to 
redeem his pledges to Parliament, but it cannot be 
enough to satisfy a naval architect who has asserted 
that a speed of, say, seventeen knots is essential to 
the success of his design. He must know that this can 
only mean that the normal full of his ship shail be 
seventeen knots. Now, it is quite clear if this be true—and 
how can its truthfulness be questioned—that the extra 
boilers of which we speak are absolutely necessary, and 
that room must be lhe for them. If the engineer could 
make his voice heard, he would insist on this, and would 
take care that the power needed could be got without 
all but superhuman exertions. It seems, however, that 
the high speeds talked of are not essential to the success of 
our ships of war. If they were we should be ina — 
plight, and the engineers fully understanding this, would, 
if they had the necessary power, set themselves to oppose 
what are now known as full- trials ; because in order 
that a pair of engines, which will work beautifully for 
days together at 5000-horse power, may indicate 8000- 
horse power for a few hours, certain peculiarities of 
structural detail are introduced which may go far to spoil 
the engines for their regular work. In one word, if the 
engineer element was more powerful than it is, we ought 
to have, and probably would have, more truth and less 
sham about the speeds of our men-of-war. We do not 
blame, be it understood, the constructive department. 
That department has its own sorrows and trials, and 
marvellous great difficulties to contend against. When it 
finds the engineering department give way it is not 
remarkable that it should succumb to temptation, and 
overtax that branch of the service. In the case of 
one ship built some years ago, the space available for 
machinery and boilers was so reduced that the Admiralty 
for a long time found it impossible to get a firm to under- 
take the construction of engines and boilers to do the 
requisite work. It is well known that the difficulty was 
never fully got over, and that the engine-room and the 
stoke-hole were practically mixed up together in the most 
unsatisfactory way. In this case either the Admiralty 
engineers had never been consulted at al! by the Chief 
Constructor, Mr. E. J. Reed ; or else they had refrained 
— stating the truth ; or else their objections were over- 
ru 


It may be said that we exaggerate defects. We think 
not. So long as our ships have only to make fair weather 
cruises from one port to another little trouble will be 
experienced. The fleets will find their way under easy 
steam power from Portsmouth to Gibraltar, from Gibraltar 
to Malta, and soon. Butif we are to have serious fight- 
ing the weak places will be found out, and these, we sa: 
without fear of contradiction, will be discovered in the wor 
of the engineers, and not in that of the shipwright. Engi- 
——s suffered in the Navy that shipwrighting may 
flourish. It is not often that our ships of war are caught 
in heavy gales, and it is well for them that such is the 
case. The turret ship Belleisle now at Cork was caught on 
Sunday week in the storm which then blew. Thatit wasa 
very heavy gale indeed is indisputable. But making this 
allowance, the reputation of the ship has suffered terribly. 
We learn that large quantities of water found their way 
into the ship, and that a water-tight (?) compartment being 
defective, it was at one time feared that the fires would be 
put out. This was bad enough, but worse was to come. 
The engines running at first at less than half speed, made 
about on revolutions per minute. The captain, how- 
ever, ordered full speed, and in a very short time the bear- 
ings got hot. The ship was then close to a lee shore, and 
the speed of the engines had to be reduced again to 
twenty revolutions, and it was expected that she would go 
Here a notable instance of of 

e engineering department—a fine ship wi er crew 
pectin. ee in the utmost peril the ane any real strain 
had to be met. 

We do not desire to cast blame on any department. 
The defects which exist are the defects of a system, and 
not of individuals, They have grown up until they are 
far too powerful in their influence to be dealt with by 
Mr. Barnaby or any one else single-handed. What is 
imperatively needed is a more equal distribution of power 
between the two departments. the engineers say now 
that a thing cannot be done, and the constructor’s depart- 
ment say that it must be done, it is done after a fashion. 
But if the engineers insist on having their wishes carried 
out, and the naval architects say that what they wish 
cannot be done, then it is not done at all in any 
fashion. At another time we may give our readers 
instances of what we mean. For the moment we 
have said all that need be said. Apathy is apt to prevail 
in Government offices. If what we have written will induce 
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the engineering department of the British Navy to assert 
itself a little more than it has done hitherto our present 
ebject will have been served. 


THE TOWER BRIDGE SCHEME. 


‘Wirntx the last few days three important reports on 
the means of communication between the north and south 
sides of the Thames east of London Bridge have been pub- 
lished. They have been written by Sir Joseph Bazalgette, 
Colonel Haywood, and Mr. Horace Jones. It is unneces- 
sary to reproduce these reports in our s, as they have 
already ap’ in the columns of the daily press. 
Taking Sir Joseph Bazalgette’s report first, we find that it 
deals not alone with the so-called Tower Bridge, but with 
the providing of means of transit between the north and 
south banks of the Thames for a considerable distance. 
He holds after duly considering all the schemes which 
have been proposed, that a high-level bridge crossing the 
river in one span, at an elevation of 85ft. above Trinity 
high-water mark, would be the best solution of the difh- 
culty, while near Shadwell and Blackwall he would construct 
tunnels. The ascent at the north side of the new bridge 
would be 57ft.; and on the south side 92ft., the mean 
gradient being 1 in 40. As to the expense and the means 
of defraying it, Sir Joseph states that, assuming that it 
should be determined to construct the high-level bridge at 
the Tower, and one tunnel at Shadwell and another at 
Blackwall, at an aggregate cost of £5,200,000, and that 
this sum could be borrowed at 3} per cent. and be paid off 
in sixty years, the annual expenditure would amount to 
£207,660, or £570 per diem. This, at the present rateable 
value, represents a rate of about 1jd. in the pound. But 
there are other sources from which funds in reduction of 
this rate might fairly be raised. The coal and wine dues, 
which expire in July, 1888, produce £285,000 per annum, 
or more than the amount required, and no work of greater 
utility or benefit to the metropolis could be urged upon 
Parliament in order to justify the further extension of 
these dues. Sir Joseph Bazalgette estimates that from a 
}d. toll on the foot-passengers and 1d. on the vehicles £616 
per day would be produced; or more than would be 
required to pay off the capital and interest on £5,200,000. 

Mr. Horace Jones, besides suggesting the construction 
of various new streets, proposes the building of a high-level 
bridge, with a clear headway of 82ft. 6in. at high water. 
Personally he is in favour of a Bascule, or opening bridge. 
The high-level bridge might, he holds, more or less inter- 
fere with above 1000 tons burden of shipping per diem, or 
about 30,000 tons in the course of a year, supposing that 
no alteration whatever was made in the topmast or truck- 
head of the various vessels ; but he considers that 82ft. Gin. 
might be taken as a practicable, though minimum height, 
and with a very slight fall of the tide the greatest portion 
of the trattic would be still less interfered with. Mr. Leach, 
engineer to the Thames Conservancy, would fix the clear 
head or water-way at 100ft. above Trinity high-water 
mark. This would give 17ft. Gin. additional elevation, and 
would, Mr. Jones holds, greatly increase the difficulties of 
the approaches. He is of opinion that a high-level bridge, 
if constructed as a suspension bridge, could be kept within 
a sum of £2,000,000, including an eastern approach, or 
spur, from East Smithfield; but for a rigid bridge, of 
equally handsome appearance, with approaches, his estimate 
would be about £2,150,000. With respect to a low-level 
bridge it would, he considers, be sufficient to take the same 
height as London Bridge, viz, 29ft. 6in. above Trinity 
high-water mark. The cost he puts at £750,000. A sub- 
way, with direct northern approaches fron) Whitechapel- 
road, and a spiral approach from the south side, would 
cost, he estimates, about £1,500,000. If with a spur from 
East Smithfield, about another quarter of a million. A 
high-level bridge would require, from the centre of the 
river due north and south, an ascent and descent together 
of about 5700ft., whilst a subway at the same gradients, 
and in the same direction, would require a descent for 
ascent of about the same distance. In a previous report 
Mr. Jones approximately estimated the cost of a low-level 
bridge, having mechanical means for opening and closing 
a portion of its length, with approaches, machinery, main- 
tenance, &c., at a sum of less than £750,000 ; and he still 
thinks this may be regarded as the probable cost of such a 
structure. 

The third report, by Colonel Haywood, virtually endorses 
all that we have said on the subject. He holds that a low- 
level bridge is the only adequate solution of the difficulty. 
He maintains that no relief can be given +o traffic except- 
ing by the formation of a bridge across the river by the 
Tower, with very ample approaches to it on both sides of 
the river. To the east of the Tower of London a good 
approach already exists in the Minories, which is 46ft. 
wide, and has a daily traffic through it in twelve hours of 
3000 vehicles only. By way of this thoroughfare the City 
traffic from the bridge could reach Leadenhall-street, 
Fenchurch-street, and Houndsditch ; whilst that going 
to the east and north-east would avoid the City altogether. 
A street 60ft. wide should, Colonel Haywood holds, be 
formed, beginning near the southern end of the Minories, 
and terminating at Whitechapel High-street, opposite to 
Commercial-street ; by that line traffic would pass between 
the new bridge and Shoreditch, Bethnal Green, Hackney, 
and other eastern and northern districts, avoiding its 
present route through the City. South of the river the 
main approach to the bridge should at least be carried 
nearly in a straight line to the Old Kent-road by Great 
Dover-street ; but the best and, indeed, the proper thing 
to do would be to carry it in the direction of and to some- 
where in the vicinity of Camberwell Green. A_ low- 
level bridge, similar to London Bridge, should be con- 
structed. No doubt the cost would be t on account 
of the compensation to wharfingers and others, although it 
is, he thinks, exaggerated in the minds of most people. 
He does not consider that with all the changes which 
might result from the formation of a close low-level bridge 
the commerce of the City would suffer in the long run, 
even if it suffers at all. The question of metropolitan 
fish markets appears to him to be in an unsettled 


state, and ultimately, he believes, either one market of 


very much greater capacity and convenience in every sense 
than Billingsgate, will be made, or else that more than one, 
if not several markets for fish, will be constructed. It is 
not probable that, for all time, Billingsgate will be the 
only site. Ifa close bridge be erected by the Tower, how 
to get vessels or fish to Billingsgate must be thought 
about, and then would arise the consideration as to 
whether a fresh site to the east of the new bridge might 
not be found ; and, adds Colonel Heywood, a site at once 
suggests itself close to the City, sufficiently central for the 
needs of the fish trade, with good approaches, and close to 
the Metropolitan Railway. A swing, draw, or Bascule 
bridge, Colonel Haywood looks upon in the light of a 
compromise, made wholly with a view of preventing injury 
to the wharves and Billingsgate Market—a compromise 
by which the port trade would be allowed to interfere for 
all time with the convenience of a vast population ; whilst 
he regards the height of a high-level bridge as largely 
diminishing its advantages asa highway across the river— 
to his mind a vital objection to it. 

It will be seen from these statements that two com- 
a authorities are in favour of a high level bridge. 

hen we come to examine the reports, however, it will be 
found that no question is raised by anyone but that a low 
level bridge is in every respect better than a high-level 
bridge. The objection existing both in the mind of Sir J. 
Bazalgette and Mr. Jones is purely one of expense, not 
that the low-level bridge will cost more than its rival, but 
because of the compensation which will have to be paid to 
wharfingers and others. Nothing, we think, can be more 
injudicious than an attempt to save money by adopting a 
compromise. For an indefinite sum, say, £2,500,000, we 
should get a high-level bridge which would satisfy no one 
when it was finished. It would be called a nuisance by 
shipowners, and it would not please those who had tosend 
heavy goods across it. Mr. Jones admits that it would 
interfere with perhaps 1000 tons of shipping per day, and 
it is well to bear in mind that all the schemes which have 
hitherto been brought forward for getting properapproaches 
to a high-level bridge have been condemned on careful 
examination. 

Even though a new low-level bridge cost £6,000,000, 
the metropolis is perfectly competent to meet the outlay 
almost without a thought. The money could be readily 
raised at less than 3} per cent., and this would be more 
than defrayed by the coal and wine dues, the abolition of 
which would confer no real bevetit on anyone but the 
coal and wine merchants of the metropolis, the gas 
companies, and certain manufacturers. The public at 
large would not be gainers. But the proper course to 
pursue would be to spend even a larger sum of money in 
carrying out improvements which must be effected 
some time, and which would at once return a large 
profit. We propose nothing less now than we have 
pro before, namely, the construction of a suitable 
low-level bridge somewhere near the Tower, and the 
building of a fine quay or embankment on the north side 
of the river, at all events between the two bridges, and 
on this quay should be erected a splendid group of ware- 
houses fitted up with every modern convenience. The 
rent of these warehouses would bring in an enormous 
sum, and it is easy to see how the whole of them could be 

ut in ready communication with the shores of the river 
low bridge by lines of rails, laid, if deemed expedient, in 
a subway ; while by making suitable arrangements, barges 
might still be loaded and unloaded just as they now are 
higher up the river. The bridge would answer its 
purpose perfectly, and shipowners would very soon find 
that they could send large steamers up stream 
just as well as they do now. As we have already 
pointed out, screw steamers of over 1000 tons cargo 
capacity now go up even to Battersea, and there is no good 
reason why this practice should not extend. No doubt a 
certain amount of audacity is required on the part of any- 
one who would propose that the City should spend five or 
six millions sterling. But if, on the other hand, the expen- 
diture has become absolutely necessary, it is but waste of 
time to-grumble about it ; while if the outlay can be made 
to pay, then it is obvious that there is really nothing to 
grumble about. The construction of a high-level bridge 
would be at best but an expensive compromise ; and to 
save a couple of millions we would, in a sense, waste three. 
There is an old adage, which tells the world “ that the good 
thing is the cheap thing,” and it has a special application 
to the Tower Bridge scheme. 


FORECASTING THE STATE OF THE WEATHER BY THE AID OF 
THE RAIN-BAND, 


A very interesting letter, written by the Astronomer-Royal 
for Scotland, and published a few days ago in the columns of the 
Times, shows that we have at last some scientific method of 
arriving at a knowledge of the weather about to come to us. 
The rain-band, or chief band of watery vapour, is between the 
orange and yellow of the row of colours making up the solar 
spectrum, and can be distinctly seen and studied in one of those 
little pocket spectroscopes which are now made by any optician. 
Professor Piazzi Smyth gives some interesting observations made 
day by day for a fortnight during last month by a lady, and side 
by side with them a record of the rainfall, as noted at the Royal 
Observatory, Edinburgh. When the intensity of the rain-band was 
0 or 1 the weather was dry, no rain fell ; but with an intensity of 2 
rainfall begins; and with 3 it may be very heavy. To see the 
rain-band best do not look at a dark part of the sky or of black 
clouds therein, but look rather where the sky is brightest, fullest of 
light to the naked eye, and where you can see through the 
greatest length of such well-illumed air at a low rather 
than a high angle of altitude, and either in warm weather or, 
above all, just before a heavy rainfall, when there is and must be 
an extra supply of watery vapour in the atmosphere. In alarger 


spectroscope devised for the special work of observing the changes c 


in the rain-band, what is a very narrow fringe to an almost 
infinitely thin black line in the pocket spectroscope is so magni- 
fied as to fill the whole breadth of the field. The solar line D is 
broken up into D, and De, arising from the incandescent metallic 
—not metalloid, as stated in Professor Smyth’s letter—sodium 
in the sun ; and in and between and about these lines are several 
of the terrestrial water vapour lines which vary in intensity 
while the D lines undergo no change and are most useful 


for reference. Then there is a long breadth of band towards 
the red side of D,, and a pair of lines not so widely 
apart as the D lines, but sometimes just as sharp and black ; 
then two or three fainter bands ; then a grand triple, of which 
the nearer line shows sometimes greater blackness than either D 
line ; then beyond these three distinct, equal-spaced, isolated 
bands ; and further away towards the red a stretch of faint 
bands. Upon the little pocket instrument, marking 0 on its 
very small scale, every member of the long rain-band group in 
the large instrument, unless a vanishing trace of one or two of 
the strongest, was utterly gone; and, as regards this large 
spectroscope, a scale of 30 in place of 3 might easily be employed. 
The Astronomer-Royal for Scotland has already been able to 
forecast the weather with marked success, and there is no reason 
why this new weapon in the hand of scientific men should not 
be of very extended use. 


MINING ACCIDENTS, 


One of the useful parts of the work of the North Yorkshire 
and Cleveland Miners’ Association is that of the recording and 
tabulation of the number and class of accidents in the mines in 
the district. Such a record it has just compiled for the past half- 
year—one stating the nature and result of the accident, its cause, 
and often but not invariably giving the age of the workman and 
the length of time he had been employed in the mines. In the 
six months there were seven fatal accidents recorded, but the 
secretary states that these are far below the real number in his 
opinion, and thus the report of the inspectors must be awaited 
before any real comparison can be made. Of the accidents that 
were not fatal, there are from one to thirty-two recorded at six- 
teen distinct mines. The youngest person whose age is given is 
that of a boy of fourteen who had been one year employed at 
the mines, and the oldest recorded is fifty-three. The longest period 
of employment ofany of the injured is sixteen years, and remember- 
ing the comparatively short life of the Cleveland iron miners, the 
period of work, where recorded, is tolerably long in general. By 
far the greater number of accidents have occurred through the 
falls of roof or falls of stone, and the frequency of this class of 
accident seems to point to the need of still greater care in the 
timbering of mines, in the working after shots, and generally in 
the endeavour to secure a firm “ roof" during the period of work. 
The fact that there were 170 serious accidents in the mines to 
miners connected with the Association during the first half of 
the present year, even although there was a production of some 
three million tons of ironstone out of the mines, is a serious 
comment on the system of working, and that the more especially 
when it is remembered that there is an almost total freedom 
from accidents caused by gas in these mines, In the 
past they have been very free from accidents of a 
serious nature in proportion to the extent of their production ; 
but in the last two or three years the number of fatal accidents 
has grown, and it is desirable that there should be an endeavour 
not only to keep that number in check but also to reduce it. It 
is, therefore, a useful task that has been for some time under- 
taken by the miners of the district through their officers—to 
record the accidents, to mark their causes, and any of the 
accompaniments they can learn; for it is by the slow and 
laborious accumulation of facts that the causes and the remedies 
may be best learnt That record, however, needs to be full ; and 
so far as fatal accidents are concerned we have it accurately in 
the mine inspector's returns, but the record of those that were not 
fatal needs also to be as fully kept. 
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“ Les Arsenaux de la Marine.” By M. Gonckrarp, late Minister 
de la Marine. Berger, Levrault et Cie, Rue des Beaux 
Arts, Paris. 1882. 

Tue author explains that while it is impossible to give the 
necessary time to produce an elaborate and profound 
treatise, he feels it to be his duty to write briefly on facts 
which he knows from official experience ; facts which he 
thinks are better known out of France than in the country 
itself. At the same time he has suppressed information 
which he thought it would be detrimental to publish. The 
writer dwells on the importance of the perfection in 
system which alone can give the rapidity in action neces- 
sary for success in modern war—in which where one 
counted time formerly by months, one must now reckon by 
days, or indeed by hours. He has a general scheme to recom- 
mend, though no doubt faults may be discovered in detail 
in working it out. He recommends—(1) A special system 
of coast defence to be placed in the hands of the Navy ; 
(2) the readministration and new system of management 
of the ports, and the suppression of the “Caisse des 
Invalides,” by which means an annual saving of over a 
million might be effected; (8) the interior order and 
defence of ports—for this a special plan is proposed ; a 
new system of provision of expenses in the budget; (5) a 
special naval minister to be appointed to attend to the 
above. The author considers in succession the geogra- 
phical functions of ports, especially with a view to war 
purposes, their functions as to trade, the re-arrangement 
of expenses, places without harbours, general expenses, 
improvement of naval ports, construction of ports, rela- 
tion of the navy to trade and industry, artillery, functions 
of naval ports in time of peace and in time of war, rela- 
tion of the Naval Department with other State depart- 
ments, We can commend the volume to our readers. 
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THE SMELTING OF SPATHIC ORES IN STYRIA. 


Tue ores produced in the workings of the Styrian 
Erzberg, visited by the Iron and Steel Institute, are for 
the most part smelted in the immediate vicinity at Eisenerz 
and Hieflau on the northern and at the different furnaces 
in Vordernberg on the southern side, the remaining por- 
tion of the output being exported to Neuberg, Zeltweg, 
and Schwechat. The furnaces on the Vordernberg side 
are the most numerous, and in many respects the most 
interesting, as among them examples may be found of 
every degree of development from the old open-topped 
cold blast furnace to those with the most approved modern 
arrangements for taking off the waste gases at the furnace 
top and applying them to blast heating and ore calcining. 
The total number of furnaces or “wheel works” —Radwerke 
—is fourteen, which are numbered in order from north to 
south, following the course of the brook which supplies the 
motive power, the same system of numeration having been 
in use without change for more than four centuries. 
Among these three were specially selected for the visit of 
the members of the Iron and Steel Institute, namely, Nos. 
13 and 14 in Vordernberg and Prince Schwarzenberg’s 
furnace at Trofoiach. The first, or Radwerke No. 13, isan 
example of the older method of working with cold blast in 
a furnace of very small size, and notwithstanding these 
drawbacks, producing a high-class of pig metal with fairly 
advantageous results, The leading dimensions are as fol- 
lows in Vienna feet, about 4 per cent. larger than English 
feet :—Total height, 28ft.; height from hearth bottom to 
top of boshes, 7ft.; diameter of hearth bottom, 44in.; of 
boshes, 6ft.; of throat, 30in.; depth of hearth below 
tuyeres, l4in.; capacity, 440 cubic feet. The interior lining 
is made throughout of blocks of serpentine, and the 
hearth moulded of a mixture of fire-clay and magnesite— 
native carbonate of magnesia. Small as the above dimen- 
sions appear at the present day, they represent a consider- 
able advance upon those of previously existing stacks upon 
the same spot. Up to within the last sixty years, the 
height was only 18ft., which in 1832 was raised to 21ft., 
and in 1848 to the present height of 28ft., the blowing 
engine now in use being erected at the latter date. 
For .the last quarter of a century this furnace has 
been threatened with reconstruction, but it has maintained 
its ground, partly because in good years there has been a 
lack of time, and in bad ones of funds to spend in build- 
ing, but more particularly because it has continued to give 
a high quality of pig iron under favourable working 
conditions. 

The production corresponding to the different heights 
given above has been at the rate of three, four, and ten 
hours in twenty-four hours. The blowing engine, which 
is one of the curiosities of the valley, has two oscillating 
cylinders of 33ft. diameter and 3ft. stroke. The volume 
of the cylinders is 33 cubic feet, and the volume of blast at 
eight strokes per minute is 1060 cubic feet, which is 
y+ el at the ordinary atmospheric temperature at a 
pressure of 30 lines of mercury. The furnace is blown by 
two tuyeres of ldin. diameter. The charge of charcoal 
measures 6°25 hectolitres ; that of ore by weight is 220 
kilogrammes, exclusive of fluxes in variable but always 
small quantities. The furnace is usually kept in blast for 
four years and upwards, during which time the average 
annual production is 3600 tons. As a more detailed 
example of the working, the results obtained during the 
week preceding the meeting—that is, from the 13th to the 
19th of August—were given, from which it appears that 
the furnace had then been blowing continuously for 107 weeks, 
and that each charge of charcoal of 6} hectolitres carried 
an average burden of 240 kilogrammes of ore ; 642 charges 
passed through the furnaces during the week, giving a 
total consumption of 150 tons ore, 80 per cent. of roasted 
lumps, and 20 per cent. of unroasted small ore, and 3900 
hectolitres of charcoal. The other materials were 43 tons 
of washed metal recovered from the slags and burnt cast- 
ings, and 9 tons of flux,a very siliceous clay. The furnace 
was tapped fifty-six times, eight times daily, and yielded 
70 tons of white pig metal. The average yield of the 
ore was 464 per cent., and the consumption of charcoal 
55°7 hectolitres per ton of metal made. As the weight 
per hectolitre is 15 kilogrammes, these figures correspond 
to a fuel consumption equal to 83} per cent. of the weight 
of the metal made, or 16? cwt. per ton. 

The second furnace to be noticed, Radwerke No, 14, was 
last rebuilt in 1875-76, and its dimensions, translated into 
metrical quantities from those in Austrian feet, are as 
follows :— 

Metres. Metres, 


Diameter at hearth bottom 

Diameter at the boshes ... ts 2°212 
Diameter at the throat ... ... ... 1264 

Height from hearth bottom to top of boshes ... ... 2°212 
Height of cylindrical stack above boshes 1896 
Height of conical upper stack to throat 9166 


Total height 274 


Cubic contents 34 cubic metres (1200 cubic feet). 

The hearth bottom, made of fire bricks free from quartz, 
is 1 metre thick ; the inner stack lining for the lower 
10 metres of its height is built of natural Needs of serpen- 
tine, and the remaining 3°274 metres to the throat of 
talcose schist. The outer stack is made up of two concen- 
tric walls, one in common brick and the other in rubble 
masonry, the intermediate spaces being filled with loosely 
packed material to prevent loss of heat by radiation. The 
furnace is blown by three bronze water tuyeres, cooled 
by a circulation of pure spring water, which contains so 
little mineral matter that it has hitherto only been neces- 
sary to clean out the deposit once in four years’ working. 
The tuyeres are 0°420 metre above the hearth bottom, 
extend 8 centimetres into the hearth, and plunge at an 
angle of 3 deg. to the horizontal plane. Their axes are so 
grouped that the direction of each jet is 8 centimetres to 
the right of the centre of the furnace, or, as is locally said, 
the furnace is blown 8 centimetres “over the middle.” 
The use of inclined or plunging tuyeres is common in all 
the older furnaces, and has for its 0 ject the production of 
a white iron free from silicon and graphitic carbon. The 
product, though spoken of as white cast iron, more nearly 


resembles the refined metal of the old refinery or running- 
out fire of South Wales and Yorkshire, 

The waste gases are taken off by apertures in the 
circumference of the stack, the annular space for collecting 
them being formed by a sheet iron cone 14 metres high 
suspended in the throat, which is not closed. They are 
employed only for calcining ore and heating the blast, 
water power being available for the blowing engines and 
lifts. The ores are calcined in Fillafer’s patent gas kilns, 
which are in general use throughout the district. Twelve of 
these are in use, arranged in pairs back to back in six 
series, Each is 1:422 metres long, 2°657 metres high, and 
0526 metre broad, giving a rectangular chamber of a 
capacity of 2 cubic metres ; the ore is charged at the top 
and retained by a grating of movable bars at the bottom. 
The gas brought by a horizontal main is delivered by a 
series of vertical flues in the lower part of the brickwork 
into the burners, which have smaller horizontal channels 
on each side of the kiln, 260 mm. above the level of the 
grate, perforated by seven slits 80 mm. broad and 6 mm. 
high, giving fourteen jets to each kiln. The roasted ore 
is removed by drawing one or more of the grate bars, 
when it falls into a cooling chamber below, where it is 
loaded directly into the charging barrows of the furnace. 
In the twelve kilns 40 tons of ore in lumps are roasted in 
the twenty-four hours, the loss of weight being about 28 
or 29 per cent. The small ore cannot be treated in these 
kilns alone, as it packs too close and stops the draught ; 
but in Eisenerz a special kiln is used for this variety of 
ore, having a bed about 12ft. long, inclined about 30 deg., 
down which the ore travels, while the flame of a series of 
jets of gas passes through in the other direction. This, 
however, is not in general use, the usual practice being to 
-_ a certain proportion to the roasted ore in the furnace 
charges. 

The blast used is heated to 480 to 600 deg. Fah. in an 
iron pipe stove of the so-called Westphalian pattern, in 
which the heating pipes are horizontal, the joints and con- 
nections being made outside the stove. Each of these 
contains twenty-four pipes arranged in six series, one 
above the other. The tubes have an oblong section of 
343 mm. high and 92 mm. greatest breadth for a cross 
section of only 251 square centimetres, the total heating 
surface begin 35 square metres. There are two stoves of 
these dimensions, but only one is used at a time. 

The blast is furnished by an inverted direct-acting 
cylinder, of 1°817 metres diameter and 1°58 metres stroke, 
or 4°1 cubic metres capacity, which, at 7} revolutions, or 
15 strokes per minute, gives a gross volume of 61°5 cubic 
metres per minute, which is delivered at a pressure of 
145 mm. of mercury, and heated to 482 deg. Fah., by three 
52mm. tuyeres. The effective volume of blast reaching 
the furnace is 46 cubic metres per minute. The blast 
regulator is a horizontal main, of 80 cubic metres capacity. 

The furnace lift is on the water-balance principle, but is 
somewhat complicated by the circumstance that the ore 
has to be lifted 48ft. and the coal only 30ft., so that the 
water-power is only necessary in raising the former, the 
weight of the empty ore wagon falling through the full 
height being sufficient to raise that loaded with coal 
through the smaller height. This is done by using differ- 
ent cages upon the same shaft, which run over pulleys 
whose radii are to each other in the proportion of the 
differences of the lift, or as 5 to 8. The waste water from 
the lift is stored in a large cistern between successive 
tapping times, and is used in granulating the slags, Power 
is furnished by an overshot water-wheel of 7°191 metres 
diameter and 3°319 metres breadth of face, weighing 
23 tons, making 47 revolutions to 7°5 of the blowing engine. 
The minimum supply of water in the driest weather is 
0°31 cubic metres per second, with a fall of 8:297 metres, 
equal to about 34°5 gross horse-power, which in summer is 
increased about 50 per cent. A second smaller wheel, a 
Legeure turbine, of 20-horse power, drives the accessory 
machinery. 

The materials smelted are, as in the preceding instance, 
calcined large and raw small ore, in about the same pro- 
portion of 80 to 20; but besides the siliceous clay, forge and 
mill cinders from the Donawitz Works are also used as 
flux, which necessitate a further addition of lime for their 
decomposition. The charcoal is of two kinds, about 10 per 
cent. being made from hard wood, mostly beach, and the 
remaining 90 per cent. from soft woods, pine and fir. The 
forests attached to the works only satisfy about 70 per 
cent. of the requirements, the remainder being brought 
from other places, which are often at a considerable dis- 
tance. This continual increase in the scarcity of charcoal 
is a chief difficulty in the conduct of the blast furnaces in 
this district, as although less is required now per ton of 
metal made than formerly, the increased make has so greatly 
augmented the demand that charcoal is now brought by 
railway as much as 400 or 500 miles to the furnace. 

The details of the charges are—Ore, 180 kilog. calcined, 
60 kilog. raw; cinder, 50 kilog.; clay, 5 kilog.; lime, 
6 kilog.; coal, 0°75 cubic metres, or 105 kilog. The charges 
are so regulated that the weights can be Kept intact ; if 
the furnace shows a tendency to work hot, double charges 
of ore are added occasionally, while, on the other hand, if 
there is a tendency to scatfolding and scouring, a blank 
or double charge of fuel is used. This is, however, excep- 
tional. By a curious local custom the siliceous flux is 
added with the fuel and the lime with the ore. Theslags, 
like those of charcoal furnaces generally, are more siliceous 
than those of coke furnaces. They run rather fluid, and 
are of a light green colour when cold, from the presence 
of reduced iron and manganese. In composition they 
approximate to bisilicates with about 45 per cent. of silice. 

The furnaces are worked entirely with closed breasts, 
both metal and slag being allowed to accumulate in the 
hearth, and are tapped simultaneously. This construction, 
though now common in every ironmaking district since 
the introduction of the Liirmann slag tuyere, was formerly 
peculiar to Styria and Carinthia, and the furnaces were 
customarily described in metallurgical treatises as Blaudfen, 
which became in French Four bleu, and in one instance in 
— blue oven, but no such word has ever been known 
in the country whence it was supposed to be derived ; it 


is, in fact, a misconception of the local term Blaahaus, 
which is the exact equivalent of the old Cornish Blowing- 
house, and refers as much to the bellows as to the furnace. 

Formerly the iron and slag were allowed to run into the 
same bed, and the latter when partly cooled to a 
viscid condition, was drawn off the surface of the metal 
plates by hooks. But at the present time the practice of 
granulating it by a stream of water is generally adopted. 
At the works under description the contents of the hearth 
are run through a channel partially closed by an iron 
shutter. The metal being heavier runs through the open- 
ing below the shutter into the sand bed, while the slag 
being kept back rises in front of the obstacle and flows 
into a separate channel, where it meets a jet of water, and 
reduced to the condition of coarse sand, which can be used 
for building and other purposes instead of natural sand, 
but is mostly borne into the river and carried away by the 
stream in flood time. The cake of metal, weighing about 
23 or 34 tons when solidified, after about half an hour is 
drawn out and allowed to cool in the open air, when it is 
broken up into irregularly shaped pieces for use in the 
puddling furnaces and forges. As a rule it is white, 
granular, or finely laminated on the fracture with numer- 
ous large or small holes, very much resembling refined iron 
— has been cooled with water. The composition is as 

ollows :— 


Total carbon ... 3°28 percent. | Sulphur .., 0°03 per cent. 
Manganese ... O71 Phosphorus ... 0°02 
Silicon 013 2 Copper traces. 


The daily make of the furnace is about 22} tons; the 
consumption of charcoal. 70°l per cent. by weight on the 
iron produced, or a notable economy on its unimproved 
neighbour No. 13. 


ELECTRIC LIGHT ENGINES. 


WE illustrate on page 276 a pair of self-contained vertical 
engines constructed for providing power for electric light, 
designed and manufactured by Messrs. W. H. Allen and Co., of 
York-street Works, Lambeth, for the Spanish Government, for 
the installation of the War-office and streets leading thereto, at 
Madrid. The engines have been made to occupy the least possible 
space, and to form as compact a machine as possible. The cylinders 
are 9in. diameter by 8in. stroke, and intended to work at 300 
revolutions per. minute with a pressure of steam of 801b., when 
they will indicate 100-horse power. The cranks, which are of the 
best selected steel, are placed at right angles, and are bolted 
together in the centre, having the balanced weights forged on 
solid ; this coupling forms the pulley for driving the governor. 
The cranks are supported by six bearings of manganese bronze, 
each Sin. long. The fly-wheels, which are turned all over inside as 
well as outside, having a counter-weight cast out, are so arranged 
as to exactly balance the whole of the working parts, thus 
securing a very steady movement. The two engines are con- 
nected by one copper steam-pipe, upon which is placed the 
throttle valve. This valve works upon two fine centres without 
bearings, rendering the valve extremely sensitive. 

The arrangement of the engines is good, and they are 
specially suitable for working on board ships, or in limited or 
underground spaces where electric lighting machinery often has 
to be placed. The workmanship is of that superior quality for 
which Messrs. W. H. Allen and Co. have become well known. 


New Street Works WORKINGTON. — Messrs. Chas. 
Cammell and Co. are having some new steel works built at 
Workington, which will be ready for business — at no 
distant period. The brickwork is very far advanced, 300 workmen 
being employed in the erection. 

THE Law or Lipet.—Mr. T. Hughes, Q.C., Judge of the 
Nantwich County-court, yesterday gave an important decision on 
the law of libel by deciding that an editor might alter an advertise- 
ment to prevent a libel, An application had been made by Dr. 
Mackie, of the Warrington Guardian, for a small account, the 
payment of which had been refused on the ground that he had 
changed ‘‘ machinations” to ‘‘ doings.” This was brought forward 
as a test case and decided in favour of the newspaper. 

THE VIENNA ELEVATED Rattway.—The Neue Frei Presse, 
evening edition, of the 5th October, 1882, states that it has received 
information from the most reliable source that the Government 
has already determined to grant the concession to the English com- 
pany “‘ Fogerty.” ‘The municipality and magistracy will only now 
have to discuss the question of technical construction. The line 
will be concessioned as an elevated railway, and the entire iron 
required for construction, from about 150,000 to 180,000 tons, will 
be furnished by works in Austria. A contract for the greater por- 
tion of this quantity has already been concluded with the Witt- 
kowitzes Ironworks. 

TRIAL Trip.—The fine twin-screw tug, Lady Wood, constructed 
by Messrs. Lewis and Co., of Blackwall, for Mr. Sidney Turner, of 
Natal, went on Saturday last for her trial trip on the Thames. 
Four runs were made on the measured mile below Erith, the mean 
speed obtained being ten knots, with an average boiler pressure of 
741b., the engines making 133 revolutions per minute. This 
vessel, which has been designed for use at Port Natal, is supplied 
by Messrs. Alex. Wilson and Co., of Vauxhall Ironworks, with 
two pairs of compound engines of their most recent design, capable 
of indicating not less than 300-horse power, and the machinery was 
supervised throughout its construction by Mr. J. F. Flannery, of 
9, Fenchurch-street. The trial trip was in all respects satisfactory, 
and the vessel will shortly sail for her station at the Cape. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Lewis P. Lewis, chief 
engineer, to the Crocodile; George J. Weeks, chief engineer, 
additional, to the Asia; Robert Burridge, chief engineer, to the 
Rifleman, vice Murdock ; William H. Keats, chief engineer, to the 
Dragon; John H. Adams, engineer, to the Asia, additional, for 
service in dockyard for training school for engineer students ; 
Robert Balcomb and Josiah P. Thomas, engineers, to the Croco- 
dile ; George F. Laird, engineer, additional, to the Asia; John 8. 
Sanders, engineer, to the Euryalus, vice Langmid; William T. 
Wiggins, assistant engineer, to the Osprey ; James Armstrong and 
Henry J. Oram, assistant engineers, to the Crocodile ; and George 
V. Cawley, assistant engineer, to the Bellisle, vice Sanders. 

AMERICAN ADULTERATIONS.—Under the head of ‘‘ Communica- 
tions,” the secretary read a letter from the office of the Secretary 
of State of Indiana, asking the club to use its influence to stop the 
adulteration of food and drink, and inquiring if Brother Gardner 
had any —— to make. ‘‘I has given dis adulturashun 
subjec considerable thought,” said the old man, as he elevated his 
glasses. ‘‘ When I take home fo’ cents’ worth of bakin’-powder, I 
am made to realise dat my biscuit am to be mixed wid alum, cream 
tartar, chalk, clay, and de laud only knows how much bran-mash, 
beeswax, an’ lemonade left ober from de las’ picnic. Dey adul- 
terate my sugar, my tea, my coffee, my beer dat I keep in case of 
sickness, and when I carried home de las’ codfish I found whar dey 
had tried to adulterate him wid scrapiron. As to de remedy, it 
seems to me dat if we would all agree to lib fur six months on 
co’n-meal an’ bacon, it would stop dis wickedness ; but I should 
want to see de hogs killed an’ de eo’n husked wid my own eyes.”— 
Detroit Free Press, 
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MARINE ENGINEERING AT THE NORTH-EAST 
COAST EXHIBITION. 
No. IV. 

Messrs. Tangye Bros. make a large display of their 
specialities, among which we may particularly mention 
Jeffries’ patent boiler-feeder, in which both steam and 
water cylinders are combined on one rigid bed-plate. The 


The -metal ram, on which the piston is fixed, passes 
into the steam cylinder, thus giving the maximum length 
of stroke with a short pump. Barnes’ donkey pump, of 
which the crank shaft and crank dise and pin are of steel, 
fitted into hard cast iron bearings, and Tangye’s high lift 
centrifugal pumping enginearealsoshown. Theseengines, we 
are informed, are capable of raising 1000 gallons per minute 
to a height of 15ft., they have a steam cylinder 6$in. in 


i 


JEFFRIES’ BOILER FEEDER. 


BARNES’ 


steam slide valve is of the Corliss type, with a metallic joint 
in place of the usual stuffing-box. The pump valves and 
seats are of gun-metal having a large area, and so requiring 
but little lift. The whole machine is placed under a steel 
casing, not shown in our engraving, which effectually keeps 


DONKEY PUMP. 


diameter, 7}in. stroke. The pump, Sin. in diameter, is 
combined with the engine on a massive bed-plate, so as to 
require but little foundation. 

Messrs. Scriven & Co., of Leeds, exhibit their new patent 
portable hole-cutting machine for cutting side lights in 


SCRIVEN’S PLATE-CUTTING MACHINE. 


out the dirt, and which, being hinged to the bed-plate, can 
be readily removed for purposes of oiling, &. In the ram 
pumps, which have been designed to do the work of ordi- 
nary injectors as boiler feeders, the suction and delivery 
valves are of the spherical shape, and thin boxes can 


ships after the hull is plated, manholes in tanks, boilers, &c. 
This machine will cut circular holes from 4}in. diameter 
to 12sin.; it ismade entirely of cast steel and gun-metal in 
order that it may be of such a weight as to be easily port- 
able, being at the same time strong. It consists of a main 


be turned to the right or left to suit circumstances, | frame of bridge form which is fixed outside the hole to be 


cut, by a spindle passing through the song to be cut, which 
spindle is secured by a nut and cross on the opposite 
side of the plate. This spindle, which is fixed in the centre 
of the bridge frame, has cut upon it a screw which carries 
upon it a feed nut for giving a continuous self-acting 
travel to the cutting tools, and a disc wheel which carries 
the cutting tool, which can be adjusted to any size of hole 
within the range of the machine. The bridge frame also 
carries a shaft and pinion, which gears into the disc wheel, 
and is worked by means of a handle by one man. The 
machine will work upon straight, concave, or convex sur- 
faces, and the inventors tell us that one man can cut a hole 
12in, diameter through 4in. plate in fifteen minutes, 
Messrs. Scriven and Co. also exhibit a self-aeting radial 
drilling machine which has been specially designed 
for drilling keel bars, girder booms, &c. Two of these 
machines placed 6ft. apart will drill the holes in a keel 
bar 12in. wide and 12ft. long without removing the bar. 
Each of the machines radiates in a trunnion carriage, and 
by the transverse motion of the carriage a ae. the 
drilling spindle upon the arm, enables the drills of the 
two machines to operate upon any portion of the bar. 
The self-acting feed motion is driven direct by gearing 
which can be started or stopped at will, so dispensing with 
belts and avoiding the slipping of the feed. The spindle 
may also be adjusted by hand. Both machines are driven 
by one belt, which is overhead and out of the way of the 
attendant. On this stand wil] also be found a large 
working model of Messrs, Scriven’s vertical plate-bending 


TANGYES RAM PUMP. 


machine, which was recently illustrated in the pages of 
Tue Enatnerr, for bending the heaviest class of steel and 
iron shell plates for marine boilers. They also show their 
patent hydraulic keel plate bending machine, for bendin 
the garboard strake of bar keel on plate keel ships an 
other pu It will bend both sides of a plate 
uniformly or with any required degree of twist at one heat 
and one operation, Plates may also be bent to a channel 
section thus (), with either a parallel or a taper channel. 
The bed of the machine is so made that it can be widened 
out either parallel or taper to bend different sections. The 
ed while being bent are held on the bed of the machine 

y a strong beam worked by hydraulic cylinders, 
and the rollers for bending the plates are also 
worked by hydraulic cylinders supplied from an 
accumulator. Before ing from this exhibit we may 
add that it also included a large scale working 
model of the vertical plate-bending machine—recently illus- 
trated in these pages—for bending the heaviest class of 
steel and iron plates for marine wr By The axles of the 
rollers are placed vertically, and the plate when as 
through them, being on its edge, supports itself. e plate 
always travels in me tench position, and any curvature 
put upon it by the rolls is retained, and it comes out of 
the machine perfectly circular and without the double 
curvature at the ends, as in the case of plates bent by 
the ordinary type of plate-bending machines. Plates may 
thus be bent to any radius, or to a complete circle so as to 
form a tube, for the front roller is removable, so that the 
tube when bent may be taken off. The whole machine is 
neat and compact, and the driving gear being under ground 
is out of the reach of dust and dirt, while being easily 
accessible for purposes of examination, lubrication, &e. It 
also the advantage of occupying but little room 
on the floor of the workshop, and it can if necessary be 
against the wall. 

Mr. Dickinson, Palmer’s-hill Engine Works, Sunderland, 
exhibits some of his patent crank shafts, which we illus- 
trate, and which can be at once understood by a reference 
to the engraving. These shafts are growing in popularity 
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amongst the shipowners and their superintending engi- 
neers of the north-east coast. The webs and pins are 
made of the best cast steel by Messrs. John Spencer and 
Sons, of Newburn. The table below shows a test to which 

ieces cut from the cast steel crank webs were submitted, 
and fully explains itself without any further remark. The 


sketch shows how torsion and tensile test-pieces were cast 
on cranks ; the test-pieces as cast being 3in. square and 
8in. long, they were afterwards cut into test-pieces of the 
dimensions given on accompanying list of tests, the 
transverse test-pieces being cast from same material and at 


of keys 3in. by . by 108in. long. The webs are 10Zin- 
in thickness, and the shaft comes through ;;in. The 
crank pins, which are the same diameter as the shaft, 
namely, 13¢in., are 3ft. fin. long over all, or 15jin. between 
the webs. The cranks are at 9ft. centres, and the entire 
shaft is 18ft. long over all, being provided with coupling 
flanges 2ft. 3Zin. at either end. 

essrs, Rose and Duncan, Whitefield Works, Glasgow, 
exhibit a neat little pair of engines, which are specially 
suited for yachts and launches, and which bave 
gained at the Exhibition the only diploma of merit— 
indeed, the only honour awarded to yacht engines. 
The cylinders are respectively 3}in. and Gin. in 
diameter, and the stroke is 5in. The peculiarity of this 
engine consists in the simplicity of the reversing gear. 
There is only one excentric for both cylinders, and it is 
keyed firmly on to the shaft. There are nolinks or quad- 
rants to wear slack and get out of order, and the moving 
parts of the engines have been designed to balance each 
other ; reversing is effected by changing the exhaust into 
a steam passage and vice versd. This has long been done 
by Messrs. Glen and Ross in a very neat application of the 
principle. It is also used in steam wiedunean, &e., to a 
considerable extent ; but in all these cases at the expense 
of having no expansion, because the excentric must be at 
right angles to the crank, in order that there may be the 
same angle between the excentric and crank, in whichever 
direction the engine is rotating. Going in one direction 
the excentric is a right angle ahead of the crank, in this 
case the slide valve acting as an ordinary slide valve, with 
steam at the ends and exhaust through the middle. Goin 
in the other direction the excentric is a right angle behin 
| the crank, in this case the slide valve having steam in the 
middle, and exhausting at the ends. The angles must be 
| right angles or the slide valve would be in a different 
| position as regards distribution of steam in the two 


DICKINSON’S CRANK SHAFT. 


same time, but separately. Both cranks were cast at same 
time from same material, and are marked S 74' and S 74* 
to distinguish them. 


Method of test. Tensile. Torsional. 
Mark of test .. ... ... ...$74 ($742 | 8742 | 8742 | $74 
Length of bar... ... inches 7) 7 7 14 
Sizeofbar ... » it } 1 
Sizeof specimen... 753° | 753* 1°128* | 1°128* | it 
Originalarea ... ...sq. ,,  °4476 | °4453 1°00 |1°5625 


Fractured ..sq. ‘2734. 229 1:00 
~ 


Permanent set indu 
per sq. inch... 12°23 13°03 7°617 8°161 22°38 


Maximum stress—tons per sq. 


inch. 29°64 | 25°91 |S1°015 | 90°47 | 
Contraction of area — per | 

Elongation in length of Sin. 

Maximum deflection, inches | 5°96 


Maximum angle through 
which test piece passed \ | 


* Circular inches, + Square inches, 
In the transverse tests the distance between supports was 
10in. The rm a given is 180 deg., less the arithmetical 
mean of included and external angles of test-piece ; S74 
after having drawn through between supports was taken 
jc. to a 2-ton hammer, and submitted to 
repeated blows till ends met; outside 
showed no sign of fracture. 


In the torsion tests the actual load in lbs. at end of 
lever 12in. from centre of test-piece was— 


$ 74! S 742 
Elastic limit... .. ... ... ... 40075 ... ... 429°37 
Maximum stress... ... ... 1681°62 ... ... 1603°0 


Messrs. Palmer’s Shipbuilding and Iron Company, 
Jarrow-on-Tyne, in addition to a fine collection of models 
in Section 1, also shows a model of a modern blast furnace, 
a case containing specimens of various minerals, &c., in 
connection with the manufacture of pig iron, a case show- 
ing the comparative quantities of minerals consumed in 
making pig iron, and a large steel crank shaft, all which 
have been arranged for display in the marine engineering 
section. The shaft is a steel built crank shaft 13}in. in 
diameter, and is intended for a: pair of engines whose 
cylinders will be respectively 38in. and 7lin. diameter, 
having a stroke of 48in. The shaft, webs and pins are all 
separate, the webs being keyed on to the shaft by means 


directions. The consequence is that the valves cannot 
have lap for expansion, and steam is carried full stroke ; 
exhaust also goes on full stroke. Notwithstanding this loss 
of expansion, it is found in many cases that the expense 
and annoyance of the wear and tear of link motion more 
than counterbalances the loss of economical use of the 
steam. The engine shown has a valve arrangement that 
admits the exhaust steam from the high-pressure cylinder 
to work the low-pressure cylinder, and so get expansion. 
The cranks are set opposite—or a little off to avoid a dead 
int--and thus the moving parts balance each other. 
hen the slide valve of one cylinder is acting as an 
ordinary slide—viz., steam at the ends, exhaust in the 
middle—the other cylinder’s slide valve is acting as the 
reverse, and consequently one excentric—at right angle 
ahead of one crank and right angle behind the other— 
actuates the two slide valves; so that they work up and 
down simultaneously. All the valves are piston valves 
in equilibrium, with a simple but effective packing. The 
reversing valves are two valves that work simultaneously 
also, and one only is moved when the engine is to be 
reversed. There is no intermediate receiver, and the firm 
claim the continuous expansion as one of the special features 
of the arrangement. e particular engine at the Exhibi- 
tion is one of the usual type, built on Mr. Robert Dun- 
can’s patent by the firm, Bg has not been got up speci- 
ally for exhibition. There is a fashion now of making 
launch engines with polished steel standards, gun-metal 
frames, castings, &c.; but the box columns forming double 
— as made by Messrs. Rose and Duncan, though pro- 
bly not so pretty, are extremely stiff and save the owner 
a considerable amount of trouble and expense in keeping 
bright and clean. The type is quite new, but has been 
tried and found satisfactory on board the steam yacht 
Ville de Suances, which ney been lately supplied for use as 
a passenger-carrying vessel to one of our ular Spanish 
bathing resorts. The boiler of this little tt is > 
and carries a pressure of 1501b. per square inch. The 
trials were carried out under the direction of Dr. Thom- 
son, Professor of Engineering, Glasgow University, and 
Mr. Thomson, of Messrs. Denny Bros., Dumbarton, The 
patentee tells us that the engine now under notice, which 
is being exhibited, is capable of developing 14-horse 
power, while using steam equal to a single 4in. x 5in. ordi- 
nary high-pressure cylinder. 
Close to this engine Messrs, Alley and Maclellan, 
Sentinel Works, Glasgow, show others of a totally different 
character, in design and finish probably one of the best 


finished exhibits of the entire Exhibition, namely, a ne of 
high-pressure non-condensing engines for steam launch, and 
is made entirely of polished steel and gun-metal. The 
working parts where two gun-metals rub one another are 
made of different mixtures of metal. The diameters of 
the cylinders are 4in. each, and the length of the stroke 4}in. 

Messrs, Black, Hawthorn, and Co., Gateshead, show a 
small four-wheeled outside cylinder saddle tank locomotive 
of light weight, and complete in all its parts for a 3ft. 
gauge railway ; cylinders, 5in. diameter ; stroke, 10in.; 
copper fire-box and brass tubes ; working pressure, 150 Ib. 
per square inch. The wheels are Ift. 8in. in diameter, and 
the wheel base is 3ft. As this little engine will pass round 
curves of 20ft. radius, it is very suitable for dock, harbour, 
and pier works, There are also exhibited on this stand 
two donkey pumps, one for ballast and the other for feed ; 
the first has a steam cylinder of 7in. in diameter, with a 
pump of 8in., and having a stroke of 10in., while the 
second has a steam cylinder of 8in. diameter, a pump of 
4in., and a stroke of 8in. Both pumps, which are double- 
acting, are lined with brass. The crank shaft has on it a 
double eye, which forms part of a universal joint for 
coupling a shaft to work the turning gear of the main 


engines, 
, nell Timmis and Hodgson, of Great George- 
street, Westminster, exhibit one of their life and 


WATER ! LINE \ 


TIMMIS AND HODGSON’S LIFEBOAT. 


ship’s boats, which we illustrate herewith. The boat is 
made in halves, top and bottom, and each has a deck, and 
both are alike, with keels, &c., complete. It can be 
launched either side uppermost, and the two halves are 
a together along one side. The top side can be turned 
back and the two halves make a raft. In the engraving 
B B are water-tight bulkheads; K, keels, and, or, gun- 
wales; S, seats; P, deck planking; N, deck netting, 
through which any water that is shipped runs. It is 
claimed that the boat will sail, row, and paddle, and 
reference to the engravings will show to how many 
purposes the boat can be put. It is made of 13 b.w.g. 
steel, has numerous bulkheads, and can be launched into 
the sea if necessary without davits. 

Messrs. Beck and Co., of London, also appear with an 
attractive display of specialties in steam and water fittings, 
including their well known whistle aud their“impermeator” 
or lubricator for the cylinders and steam chests of marine 
and stationary engines, a feature of which is that it can be 
adjusted to give a slow regular feed lasting twenty-four 
hours or may empty itself in a few minutes. 

The boiler at this Exhibition used for driving the 
machinery is constructed on the Fox and Hopkinson prin- 
ciple, with corrugated flues and conical pipes for circulating 
the water, and during the month it has been at work it 
has been examined by many thousands of visitors. On 
being opened the other day for internal inspection, in 
— of many officials and gentlemen interested in 

ilers, a very remarkable sight was presented, which to 
many was a real surprise. The water used is of a very 
hard character, and forms scale rapidly ; but on opening 
the boiler the scale which had formed on the flues was 
found precipitated at the bottom of the boiler, the corru- 
gated flues having stripped themselves from scale. The 
general appearance and remarkable result led to a recom- 
mendation that this condition of the boiler and deposit of 
scale should be photographed. Accordingly Mr. Farmer, 
of the Maxim-Weston Flectric Light Company, in con- 
junction with Mr. Stabler, photographer, of Sunderland, 
succeeded in obtaining some perfect views of the interior 
of the boiler. These photographs have been seen, as well 
as the boiler examined by numbers of engineers who have 
visited the Exhibition during the last few days, and the 
whole result is considered a very remarkable achievement, 
and one interesting to the mechanical and scientific world, 
as it establishes the fact that interiors of machinery can 
be photographed by this means. This boiler has been said 
to be self-cleansing and to strip itself of scaly deposit, and by 
the result shown at this Exhibition this seems to be an 
established fact. 


UNLIKE many removed buildings or structures of historic 
interest, the Smeaton’s Eddystone lighthouse will actually be 
rebuilt, and the Duke of Edinburgh will lay the foundation-stone 
on the 26th inst. at Plymouth. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

WHEN yesterday—Wednesday—the first of the current series of 
ironmasters’ quarterly meetings began in Wolverhampton, circulars 
had been received from the Earl of Dudley ; from Messrs. John 
Knight and Co., Kidderminster ; and from Messrs. Hatton, Sons, 
and Co., Bilston, intimating that all previous price lists had been 
withdrawn, and that orders could only be accepted ‘‘ subject to 
our prices at quarter-day next.” The last two firms are makers of 
best stamping sheets; and Messrs. E. P. and W. Baldwin, of 
Wilden and Wolverhampton, who are in the same line, had, it was 
intimated, been unable, ‘‘owing to the crowded state of their 
books,” to accept more orders at £13 for their ‘‘Severn” brand of 
the same class of sheets. 

The circular from the Round Oak Ironworks—Earl Dudley’s— 
had been preceded by one from his lordship’s colliery offices, 
announcing a rise of 1s. per ton in coal and pone the new prices 
of thick coal—East of Dudley, furnace sorts, 11s.; forge, 10s.; 
steam, 10s.; engine slack, 5s. 6d.; Ramrod Hall forge slack, 5s. 3d. 
Heathen coal was priced—forge, 1ls.; engine slack, 4s. 6d. New 
mine coal, 10s. 6d.; engine slack of same, 5s. 6d. West of Dudley 
the prices for thick and also heathen coal were, best household, 
14s.; furnace, 10s. 6d.; steam, 9s.; bright screenings, 9s.; steam 
screenings, 8s. 6d.; engine slack, Himley best, 5s.; ditto ordinary, 
ds 


From the same Dudley offices there had likewise come out a new 
limestone list. This made grey crystalline at the quarries, for 
blast furnace purposes, 4s. 6d.; and blue or thick , for 
agricultural al masonry purposes, 4s, 3d. per ton, and allowing 
one ton in twenty. 

These advances had followed upon the concession of a 10 per 
cent, rise in wages to the colliers, certain of whom, it will be 
remembered, had struck work to obtain their terms, declining to 
await the usual lapse of time necessary for the meeting and 
mutual consultation of the Coal Masters’ Association, preliminary 
to the declaration of a rise in coal, which would have given them a 
rise under the terms of the sliding scale. 

Yesterday it was understood that prices of raw and rolled iron 
had been advanced in the proportion usual when Earl Dudley’s coal 
is put up 1s. per ton. ag gy all-mine hot blast pigs were 
quoted £3 10s. to £3 12s. 6d. per ton ; cold-blast, £4 10s.; and 
marked bars, £8 per ton, with the customary 12s. 6d. on for the 
Round Oak bars. The explanation, however, of Mr. Fisher- 
Smith—Earl Dudley’s representative—was that he had not made 
up his mind what he should do, but he thought that on the morrow 
he should declare an advance of 10s. per ton in finished iron, 
which would make his lordship’s bars £8 12s. 6d. upwards. 

Upon most hands finished iionmakers sought to secure a 10s. 
rise, but they met with very little response from the buyers. 
Certain of these were not unprepared to give a 5s. advance ; but 
in any but urgent orders they were not very anxious to buy. New 
orders have come in sparingly in the week; the higher terms which 
makers began to ask when the colliers turned out checked busi- 
ness at once. Moreover, advices have been just received from 
Australia which speak of the greater stocks of galvanised iron 
fencing wire and so forth nowaccumulated in Melbourneand Sydney. 
Generally, therefore, there was less readiness to purchase than a 
fortnight and three weeks ago, when considerable forward pur- 
chases were made by merchants and consumers in anticipation of 
rigid higher quotations yesterday and to-day. Nor did merchants 
hesitate to express the belief that it will not be possible to uphold 
fully advanced rates. This was a view in which a few ironmasters 
were not indisposed to concur. An advance under the artificial 
stimulus of a colliers’ strike cannot, otherwise unsupported, be of 
long duration. 

Boiler plates were quoted £9 10s. ‘‘ Monmoor,” and £9 “‘ Wright” 
brand. Sheets for galvanising were named £8 5s. to £8 10s; 
doubles, £9 10s. to £9 15s.; and lattens, £10 10s. to £10 15s. per 


ton. Hoops were very strong at £7 at works for coopers’ use, and 
£7 5s. cut to lengths. Bars ranged from the £8 12s, 6d. quotation 
down to £6 10s. Pigs changed hands very charily. The medium 


qualities were quoted quite as high proportionately as the best, and 
such figures as 50s., 52s. 6d., and 55s. were named for Northamp- 
tonshire, Lincolnshire, and Derbyshire. 

At the quarterly meeting this afternoon Staffordshire all-mine 

igs were quoted 5s. per ton higher, making them 70s.; but the 
Pifleshall Company, Shropshire, made noadvantage. Staffordshire 
second and third-class pigs were quoted up 2s. 6d. to 5s., making 
the former 57s. 6d.; marked bars were advanced 10s., making Earl 
Dudley’s £8 12s. 6d. and other makers £8 ; boiler-plates similarly 
advanced, making them £9 to £9 10s. Best thin sheet firms 
refused orders except at 20s. rise. Makers of ordinary merchants’ 
sheets declined to quote, being full of orders. The galvanisers 
advanced sheets 10s., making the minimum price £15 at outports. 
The Welsh tin-plate makers met and advanced cokes 6d. per box, 
making them 17s. Liverpool New mills will start in the Prin- 
cipality directly. 

The annual reports of the engineers to the South Staffordshire 
Mines’ Drainage Commissioners were discussed by that body on 
Wednesday in Wolverhampton, and there was complaining that 
although £7500 had been spent during the year in pumping the 
Bilston district, yet the water stood at a higher level now than 
ever before. The chairman, Mr. Walter Williams, explained that 
if the expenditure had not been incurred the mines would have 
been wholly drowned out. 

Mr. Williams, however, agreed with other members who expressed 
the view that the surface works ought to be pushed forward much 
more rapidly than at present. If this was done the cost of deep 
pumping would be greatly lessened. Instead of as now being 
£17,000 a year, he thought that it might be brought down to 
£10,000, when all the surface works in the Tipton and Bilston dis- 
tricts were executed. 

The first claim under the Employers’ Liability Act in the 
Kidderminster district came before Sir Rupert Kettle, as county- 
court judge, on Wednesday. The claim was made by atin stamper 
of Stourport, against the Anglo-American Tin Stamping Company, 
for injuries caused through alleged defect in a stamping machine, 
and damages were laid at £180. An amicable settlement was 
ultimately arrived at, liberal terms being, it was stated, offered by 
the defendants. 

The local Board of Sedgley, near Wolverhampton, are desirous 
of borrowing £8000 to provide a supply of gas. On Tuesday Major 
Tulloch held the inquiry on behalf of the Local Government 
Board, and when it was finished suggested that a loan of £10,000 
should be asked for. 

Various members of the Gas Committee of the Manchester 
Corporation have just visited the neighbourhood of Hanley, 
primarily to inspect the Bucknall Collieries of the Chatterley Coal 
and Iron Company, where a valuable layer of cannel coal, giving a 
22-candle illuminating power of 11,400ft. per ton, has been struck. 
This layer has been found in the Bambury coal, which is 5ft. thick, 
the cannel being about one-fourth of the seam’s depth. The com- 
pany has also discovered avery good seam of best quality house 
coal 6ft. 2in. thick. The visitors also viewed the new blast fur- 
naces erected at Great Fenton by the Stafford Coal and Iron 
Company, which had been lit for the first time. These furnaces, 
which have been constructed on the most modern principles, are 
intended to produce No. 1 foundry pig iron, and will probably 
compete with Scotch brands. 

The colliery owners of North Staffordshire have conceded the 
men’s demand for an advance in wages of 10 per cent., but ‘‘ under 
protest,” on the ground that the application was premature. 

The engine fitters and others employed at the works of Messrs. 
Hartley and Arnoux, Stoke-on-Trent, and of Mr. Boulton, Burslem, 
have come out on strike on account of their masters’ refusal to give 
a 7} per cent. advance in wages. The masters are still determined 


not to concede the rise, and are filling up the vacant places by 
fresh workmen. 

The masters in the Darlaston nut and bolt trade, in reply to the 
men’s demand for a 15 per cent. advance in wages, have consented 
to give a rise of 10 per cent. upon bolts from jin. to 4in., leaving 
the payments of all other sizes untouched. The men at first 
pressed that the advance should be on all the sizes instead of on 
the first five only, but they eventually accepted the offer, It will 
come into force at the end of this month, and continue until the 
end of June next year. 


NOTES FROM LANCASHI 
(From our own Correspondent.) 

Manchester.—I still hear complaints being generally made that 
trade in Lancashire is not what may be termed good, at least not 
so good as it is in other important centres of industry, and that 
makers, both of pig and manufactured iron, cannot get as good 
prices here as they are able to realise in other markets. Producers 
of iron, however, seem to be rapidly getting into the position of 
being so fully sold as to be indifferent about securing further 
orders at present, and of course firmer in their prices. For a con- 
siderable time past Scotch ani North of England iron has been 
going away so freely for shipment at Glasgow and Middlesbrough 
that makers have not been under much necessity of seeking 
business here ; the district makers of Lincolnshire and Derbyshire 
have also recently for the most part had their books so full that 
they have not been at all eager for orders, and any business offer- 
ing being largely as a consequence left practically in the hands of 
the Lancashire furnace proprietors, who were relatively much lower 
in price, local makers have now pretty well filled up their books far 
into the first quarter of next year. The local forges are also all 
full of work, and in many cases are scarcely able to keep up with 
their deliveries. 

At the Manchester iron market on Tuesday there was not any 
large weight of business reported, but inquiries seemed to be more 
numerous, and owing to the causes mentioned above prices were 
decidedly firmer. Lancashire makers of pig iron who have been 
doing business lately on the basis of yy 24, for forge and 
foundry qualities delivered equal to Manchester, with 1s. to 1s, 6d. 
per ton above this figure realised recently on a few odd sales, have 
withdrawn their quotations altogether, and, pending the result of 
the quarterly meetings, were not open to enter into further engage- 
ments, although fair inquiries were made which would no doubt 
have resulted in orders at an advance upon their late list rates. 
In some distinct brands of pig iron a further advance was 
announced, Lincolnshire iron being quoted at 49s. for forge and 
50s. for foundry, less 24, delivered equal to Manchester ; for Derby- 
shire iron some makers—who have practically none to offer—are 
asking 2s. to 3s. above these figures, but actual selling prices are 
not much higher than those for Lincolnshire brands. 

In the finished iron trade a good steady business is being done. 
The pressure to complete shipments for Russia and Canada is now 
over, but large quantities of iron are still going away for general 
export, and the home demand is increasing. In view of the almost 
certain advance in prices at the Birmingham quarterly meeting, local 
makers in some cases would only quote subject to quarter-day rates. 
Prices to some extent were consequently nominal, but they may be 
given as very firm at £6 10s. for bars and £7 for hoops delivered 
equal to Manchester, with only one or two inferior makes quoted 
at under these figures. 

In the engineering trades there is no falling off so far as employ- 
ment is concerned, works throughout the district being kept full 
going with orders in hand ; but in many quarters a decrease in the 
number of new inquiries is reported. Many of the largest firms, 
however, are still securing plenty of new work. 

Messrs. Nasmyth, Wilson, and Co. have recently been manu- 
facturing a number of cotton presses for Calcutta and Bom- 
bay of exceptionally powerful construction. In arrangement they 
are similar to presses made by the firm of which a description has 
already been given in THE ENGINEER; but they are much more 
powerful than any hitherto constructed, and in some details im- 
provements have been introduced. The presses stand about 40ft. 
high over all, about 25ft. being above ground, the working parts 
occupying a space about 8ft. square, oak the holding-up pillars are 
constructed with nuts at either extremity, in the place of the solid 
heads previously employed, the nuts giving facility for taking w 
any slackness, Two I4in. hydraulic rams are provided, wit 
between these a third ram, of 74in. diameter, by which the press 
is run up to its work, and the final pressure then given by all three 
rams working together. For driving the rams the presses are 
fitted with Messrs. Nasmyth and Wilson’s patent double-power 
engines, and there are twelve pumps, all of which are worked to 
begin with, but the finishing pressure is given by four only. The 
cotton box is constructed to hold 500 lb., and all the parts of the 
press are made exceptionally strong. 

The Manchester ship canal project continues to be pretty warmly 
debated by corresy ts in the local press, some of whom are 
2 one far from reconciled to the abandonment of the original 
tidal navigation scheme. Mr. Fulton, however, would seem to be 
wavering somewhat in his views with regard to his own proposal, 
as since the first issue of his report he has introduced an additional 

ph, which, following immediately upon a most vigorous 
condemnation of the introduction of locks, reads rather strangely, 
and I may as well quote it in full :—‘‘As some discussion took 
place as to the desirability of constructing locks near the Man- 
chester terminus, I prepared a plan, which shows an arrange- 
ment for the construction of two locks, with a lift of 15ft. at 
each lock ; the first lock to be placed a short distance above Barton 
Aqueduct, and a second near the proposed basin. A copy of the 
plan I ventured to submit to the chairman, Mr. Adamson, on the 
8th August.” It is, however, obviously too late in the day for Mr. 
Fulton to alter his scheme; the committee have unanimously 
adopted the plan proposed by Mr. Williams, and for the carrying 
out of this they are now engaged in an actual canvas throughout 
the district to secure the necessary funds for obtaining the requisite 
Parliamentary powers. The preparation of the necessary plans 
and documents is also being pushed forward for deposit by the end 
of the present month. In the Liverpool press, where the scheme 
cannot be expected to be regarded with favour, the project is com- 
mented upon partly in a serious vein with the view of showing its 
utter impracticability ; and partly in a spirit of ridicule; but there 
is no relaxing of the efforts in this district to carry itto a successful 
completion. 

The coal trade continues active, the arrears of deliveries on 
account of orders taken last month being still sufficient to keep 
pits fully going, and as toa large extent the men are restricting 
the output ; this has a tendency to keep up a scarcity of supplies. 
All classes of fuel are going away freely, although the pressure of 
actually new orders is not very great, and prices are firm at the full 
advance. The average quotations at the pit mouth are about as 
under :—Best coal, 9s. 6d. to 10s.; seconds, 7s. 6d. to 8s. 6d., 
common, 6s. to 7s.; burgy, 4s. 9d. to 5s, 3d.; and ordinary slack, 
3s. 6d. to 4s. per ton. A good shi ping trade is being done at 
prices about 1s. 6d. above last month’s rates, steam coal delivered 
at Garston Docks on the high level, Liverpool, fetching 8s. to 
8s, 6d.; seconds house coal, {s. to 9s. 6d.; and better qualities, 11s. 
to 11s. 6d. per ton. 

There is no material change to notice in the position of affairs 
with regard to the miners’ wages agitation, but the men appear to 
be.quietly making preparations for enforcing an advance if necessary 
at the close of the month, and if their demands are not conceded a 
strike seems very probable. 

At a special meeting of the members of the Manchester Coal 
Exchange, it was resolved to take the requisite steps for incor- 
porating the society, and a scheme for this purpose which had been 
drawn up by the committee of g t was adopted 

Barrow,—The pig iron market of this district continues in a vei 
animated state, and the number of inquiries are not only we 
maintained but there is a corresponding tendency to increase the 


bulk of their orders. With the shipping season drawing to a close, 
consumers of pig iron are anxious for delivery, and in some cases 
have paid prices a trifle higher than those quoted. Continental 
buyers have largely increased their demands during the past month 
or two, and the orders now held on their account are of consider- 
able tonnage. American buyers are more plentiful, and appear 
anxious to put orders in hand at once, and, if possible, to secure 
early delivery. No. 1 Bessemer is quoted at 5%s.; No, 2, 588.; and 
No. 3 forge, 57s. per ton, net f.o.b, West Coast ports. These 
prices, however, in some instances, have been exceeded, and it is 
Tikely that another advance will be noted in a few days. The out- 
ut of metal throughout the district has been augmented somewhat 
the blowing in of additional furnaces, but the supply is not 
equal to the demand, and stocks are being drawn upon to meet 
deliveries. Steel makers are very active, but prices are unchanged, 
Steel rails are in heavy demand. Iron ore in large consumption at 
from 14s. to 15s. per ton at the mines, Spanish and Irish ores are 
being imported in considerable bulk, Other industries unchanged, 
Coal and coke firm. 

The amount of profit realised by the Carlisle Gas and Water- 
works for the past year was £10,191, or double the amount of 
seven years ago. 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

SINcr my last letter events in the coal trade have moved rapidly, 
The coalowners of South Yorkshire have met twenty-two dele- 
gates of the miners in conference, at which the determination of 
the masters to resist the 15 per cent. advance was stated very dis- 
tinctly. Mr. J. D. Ellis, the chairman of John Brown and Co., 
Limited, who have extensive collieries at Aldwarke Main and Car 
House, told the men that at one of their collieries the company 
were losing 2d. per ton on every ton of coal they raised, and he 
asked if it was reasonable to expect that employers, by advancing 
wages 15 per cent., would be parties to making that loss 3d. or 
4d. per ton. Mr, A. M, Chambers—Messrs. Newton, Chambers, 
and Co., Limited—pointed out that the advance of 1s., which on 
an average had been secured in South Yorkshire, applied to only 
one kind of coal—the ‘‘ soft” or house coal—while steam fuel, gas, 
and other sorts all remained at low rates, After carefully listening 
to both sides, it seemed to me that the argument was all with the 
masters, though it was pretty clear that the miners’ officials and 
delegates were there with tied hands. When the chairman offered 
them, on behalf of the masters, a sliding scale by which the miners 
would secure 15 per cent. for every 1s. 8d. per ton advance in the 
selling price of coal, or a reference of the whole question to 
arbitration, Mr. Pickard, Mr. Trill, Mr. Parrott, and Mr. 
Cowey, the chief representatives of the men, frankly stated 
that they could not even consider these proposals, They 
were there to ask for 15 per cent., and to hew what the 
employers had to offer. If there was nothing better than 
sliding scale or arbitration to put before the men, the delegates 
were afraid there would be a “‘ disturbance "—meaning thereby a 
strike—and they pressed fora more favourable offer. The coal- 
owners stated they could hold out no hopes of any other offer. The 
coal trade was so bad that the employers could not do what the 
men demanded. 

The fruit of the interview with the coalowners was soon appa- 
rent. On the following Monday—the 9th—the colliers’ delegates 
held their adjourned conference at Rotherham, The proceedings 
were conducted with closed doors. There were present 132 dele- 
gates, representing 27,674 colliers. The result of the ballot taken 
at the different collieries was reported as follows:—For giving 
notice for 15 per cent. advance, 18,407; against, 771. For 
restricting the output, 6954; against, 650. It was resolved that 
deputations from all collieries represented at the conference go to 
their employers or managers and ask if they will —_ a pit-head 
notice demanding an advance of 15 per cent. on their present 
wages. If the employers decline to accept a pit-head notice, each 
collier is to give an individual notice for the same, such 
notice to be delivered ending any day during the week ending 
October 21st. It has been arranged to hold a general con- 
ference at Manchester next Friday, at which joint action will be 
taken for Yorkshire, Lancashire, Derbyshire, Staffordshire, Wor- 
cestershire, Nottingham, and Warwickshire. The conference meets 
again at Rotherham on the 30th inst., when all delegates must 
come prepared to state the result of the deputations to the colliery 
owners during the running of the leases. No colliery isempowered 
to make separate conditions pending a general settlement of the 
question. 

In Derbyshire the colliery owners have very generally offered 
advances of from 5 to 124 per cent. In ae cases the men 
having been slow to accept the offers, or having declined them, they 
have been withdrawn. 

Fresh plates, on the composite princivle, have been ordered for 
the Italian vessel Italia, which will be by far the most formidable 
war-ship afloat. It is the barbette type, with steel-faced plates of 
194in.—equal to 24in. of iron at least-—-placed slantwise at an angle 
of 50 deg., so as to cause the shot to glance off the armour. The 
Italia will be armed with 100-ton guns, like the Duilio and the 
Dandolo. A sister ship to the Italia will be the Lepanto ; the order 
for the plates are expected to be received ere long. Italy is rapidly 
becoming a great naval Power, her strides since the Battle of Li 
having been extraordinary. 


THE NORTH OF ENGLAND, 


(From our own Correspondent.) 

THE quarterly meeting of the Cleveland iron trade, held at 
Middlesbrough on Tuesday last, was well attended, but there were 
not many visitors from a distance. Nothing very special marked 
the occasion as different from an ordinary market day. Messrs, 
Butter Bros., of the Roseberry Steel Works, Middlesbrough, were 
the only exhibitors, their exhibits consisting of steel castings for 
colliery and engineering purposes, 

The pig iron trade continues to be firm and cheerful in tone. 
The demand was not, however, quite so great on Tuesday as during 
the previous week, but there is every probability that for the 
remainder of the year current prices will at least maintained, 
and perhaps even advanced. Producers have every reason to be 
satisfied with the outlook. Heavy shipments continue to be made, 
stocks are diminishing, and, as it has been decided to adhere toa 
restrictive policy, it is not at all unlikely that for some time to 
come the consumption will exceed the make. 

During the last few days large quantities of No. 3 g.m.b. have 
changed hands at 44s. 74d. per ton, f.o.b. for prompt delivery. 
On Tuesday last there were more buyers than sellers at 44s. 6d. to 
44s. 9d. per ton. Makers were offered as much as 44s, 104d. for 
f.o.b. deliveries of No. 3, butthey were firm at 45s.; andas their books 
are for the present well filled they can afford to wait. There are 
many inquiries for November and December deliveries, but sellers 
are indifferent, as only present prices are offered. 

There is but a poor demand for warrants; Connal’s No. 3 have 
been offered at 44s. 6d., but buyers do not consider they are worth 
so much, and little business has been done. Warrants are not 
usually taken when makers’ iron can be had. 

The stock of iron in Connal’s store has been decreasing steadily 
since the last report. On Monday night the amount held was 
107,303 tons, being less by 1555 tons than a week ago. 

So far this month the shipments of pig iron from the Tees have 
been even more remarkable than they were last month. Up to 
Monday night the amount shipped was 30,969 tons, being an aver- 
age of over 4400 tons per working day. In the corresponding 
period of September only 22,100 tons were exported. 

There is still no improvement in the finished iron trade. The 
ee quoted are very low, and very little business is being done. 

hipbuilders are busy, but do not find it easy to secure fresh orders, 
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Ship plates in large ag may be had at 
from £6 12s, 6d. to £6 15s,, though £7 is paid for 
small lots; common bars are quoted at £6, and 
shipbuilding angles about the same, all f.o.t. at 
works, less 24 per cent. discount. 

The steel trade is looking up somewhat. It is 
a long time since the coal trade has been so 
cheerful, the higher prices are being fully main- 
tained, and there are rumours that still further 
advances will be made. 

The accountants appointed to inspect the Cleve- 
land ironmasters’ books, in connection with the 
sliding-scale of the Cleveland Miners’ and Blast 
Fur a A jation, issued their certificate 
on Saturday last. It shows that the average price 
of pig iron for the quarter ending September 30th 
has been 43s, 2°04d. per ton. By the above ascer- 
tainment the wages of all the men working by 
the ton or by the shift at blast furnaces will be 
advanced 1} per cent. The miners’ sliding-scale 
is worked on the decimal system, and they do 
not receive quite so much. Their advance for 
the present quarter will be nine-tenths of a 

mny per ton, and datal wages will be raised 

tol cent. Blast furnacemen have received 
altogether 14 per cent. advance under their 
sliding-scale since its introduction in 1879. 

The standing committee of the Northern 
Manufactured Iron Trade Board of Arbitration 
held a meeting at Midddlesbrough, on Tuesday, 
when it was decided to issue the following notice 
which will be posted in all the works connected 
with the Board at once :—‘ The standing com- 
mittee, at a meeting held on Tuesday at Middles- 
brough, decided :—First, that a ballot be taken 
at the various works connected with the Board 
on Saturday, the 14th inst., in order that the 
operatives may declare by their votes whether 
they are prepared to loyally abide by any 
arrangement made by the Board or by the award 
of any independent abitrator jointly selected by 
the full Board; secondly, that the full Board 
meet at Darlington, on Monday, the 16th inst., 
to receive the result of the ballot, and, if favour- 
able, to make such arrangements for the settle- 
ment of the wages question as may be n . 
This ballot has reference merely to the impendin 
settlement of wages to take effect at the close o 
the ‘Pease award,” on the 28th inst., and has 
nothing to do with the general question of the 
continuance of the Board of Arbitration. 

It is understood that the employers connected 
with the North of England iron manufacturing 
trade have appointed a committee to consider the 
whole question of the continuance of the present 

of Arbitration, with certain modifications, 
which most of them consider absolutely necessary. 
This committee will confer with the representa- 
tives of the Ironworkers’ Union next week, after 
the present wages question has been either 
settled or put in training for decision. The 
leading operatives have made up their minds, as 
well as the leading employers, tiiat the present 
constitution of the Board is such as to leave no 
chance of harmonious working in the future. It 
is generally agreed, however, by both sides, that 
the principle of arbitration ought to be main- 
tained, and strengthened if possible. Under 
these circumstances it is highly probable that 
some scheme will be arrived at which will be 
mutually satisfactory to both parties, and which 
will enable future adjustments of wages to be 
made in this important trade without tual 
difficulties which have recently 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE favourable reports issued by the iron- 
masters both in Scotland and Cleveland have, of 
course, not been without their effect on the iron 
market, But as in the case of the Scotch returns 
—the result was anticipated for some days—they 
did not by themselves exercise any marked influ- 
ence upon business. For several days after they 
were issued, indeed, warrants olen downwards, 
as a consequence, it is alleged, of apprehensions 
of dearer money; and at the close of last week 
considerable quantities of iron were pressed upon 
the market. This week the tone has been 
somewhat improved, aided in a measure 

the favourable statement of the secretary 

the Iron Trade Association with reference to 
the very decided reduction of stocks in England. 
The past week’s shipments were fairly , and 
the inquiry from abroad is pretty well maintained. 
At home the consumption of pig iron is on an 
extensive scale, although current purchases do 
not seem to be quite so important as they were a 
week or two . The statistics available as to 
stocks show that those in warrant stores have 
decreased 3805 tons since Christmas, and those in 
makers’ possession 106,072 in the same time, 
making a total decrease of 109,877 tons. This is 
@ very good result, but as additional furnaces will 
now probably be put in blast, it is not likely that 
this satisfactory state of matters will be main- 
tained to the end of the year. 

Business was done in the warrant market on 
Friday morning at 51s. 5d. to 51s. 1d. cash, and 
51s. 74d. to 57s, 3d. one month, the afternoon 
being 51s. 2d. to 51s. cash, and 

1s. . to 51s. 3d. one month. The market 
og dull on Monday with business at 51s, to 
. 9d. cash, and 51s. 4d. to 51s. one month. In 
the afternoon the prices were 50s. 104d. to 
50s. 94d. cash, and 51s. 14d. to 51s. one month. 
On Tuesday forenoon the market improved in 
tone, with business at 50s. 11d. to 51s. cash, 
and 51s, 3d. to 51s. 6d. one month. The afternoon 
juotations were 51s. 34d. to 51s. 5d. cash, and 
1s, 64d. to 51s. 8d. one month. On Wednesday 
transactions were effected between 51s. 4d. and 
5ls. 7d. cash. To-day—Thursday—business was 
done in the forenoon at 51s, 44. to 51s, 5d. cash, 
and in the afternoon up to 51s. 64d, cash, and 
51s. 9d. one month. 

The four furnaces that were recently put out 
at Shotts for repairs have been re-lighted, so that 
there are now 111 in blast, as compared with 105 
at the same date last year. Makers’ prices are 
well maintained as follows :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1, 66s.; No. 3, 56s.; 
Coltness, 70s. and 56s.; Langloan, 68s. and 
56s, 6d.; Summerlee, 65s. 6d. and 55s.; Calder, 

and 54s, 6d.; Carnbroe, 59s. and 53s.; 
Clyde, 55s, 6d. and 53s.; Monkland, Quarter, 
and Govan, each 53s, and 51s.; Shotts, at Leith, 
66s, and 56s. 6d.; Carron, at ey 53s. 
—specially selected, 57s, 6d.—and 528,; Kinneil, 


at Bo’ness, 51s. 6d. and 50s.; Glengarnock, at 
Ardrossan, 59s. and 53s.; Eglinton, 54s, and 
51s. 6d.; Dalmellington, 54s, and 52s, 

All the malleable works are reported to be well 
supplied with business; but new orders are not 
coming to hand this week quite so freely, the 
inference being that the purchasers brought out 
by the advance in the prices of pig iron are well- 
furnished; in the meantime, there is no material 
change in prices, 

Greater activity prevails at the rolling mills 
employed in the manufacture of plates and other 
shipbuilding irons, and as new shipbuilding con- 
tracts of considerable importance have just been 

slaced, there is every probability that this satis- 
 ortend state of matters will continue. 

The coal trade is, upon the whole, in a favour- 
able state, although the shipments of the past 
week fall short of those of the corresponding figures 
last year—the past week’s being 52,456 tons, against 
59,728 in thesame week of 1881. The inland trade is 
for the most part good, and — f.o.b, are firm, 
as follow :—Main, 6s. 6d. to 7s.; ell, 7s. to 8s. 3d.; 
splint, 7s. to 8s.; steam, 7s. 3d. to 8s. 6d. Dross 
does not show any alteration, as the demand for 
it is, as usual at this season, rather slacker. 

The question of the miners’ wages is still un- 
settled. In Fifeshire the secretaries of the 
employers and workmen have corresponded at 
length with reference to the matter. Mr. Connel, 
of Burntisland, writing on behalf of the masters, 
says, that buyers are refusing to pay the advanced 
aes prices on the ground that they can 
pure to better vantage from other 
districts. But the coal-masters, he said, hed 
affirmed their determination to do all they possibly 
could to secure the advanced rates. He ho 
soon that the advance would be established, and 
then the men might rest assured that their wages 
would be increased. Mr. Weir, the secretary to 
the miners, replies, that in the opinion of the 
latter such an advance in prices has been already 
established as to enable the coalowners to grant 
an increase of at least 15 per cent. on the miners’ 
wages. But the leaders of the men desire 
evidently to act with caution. They propose in 
the West not to strike but to reduce the output of 
coal, but it is doubtful whether the men generally 
will agree to this proposal. 


WALES & ADJOINING COUNTIES. 
( our own Correspondent.) 

THe Neath Abbey Works, which has an old 
and established reputation for marine, mill, and 
other engines, has been satisfactorily employed of 
late, and good work was turned out a few days ago. 

oe attention has been called by an influential 
employer in Wales to the lack of speculation in 
starting other industries, and he contends that 

ales is now spending th Is of d 
annually for machines bought at Sheffield, New- 
castle, or Manchester, which might be made here. 
It has been demonstrated practically that the 
Landore plates are equal to the best, but sbi 
building is only feebly carried on in Wales. 
Bergue used to turn out excellent boilers, pit- 
h , &c., but the works are closed. Anchors 
used to be made at Taff’s Well, but are made no 
longer. Chains are still made at Lennox’s Works, 
Pontypridd, but not to the extent that they might 
be. Iron bridges are made at the excellent little 
works of Crumlin for all parts of the world, but 
they are not half so busyasthey might be. In | 
a long indictment is framed against Welsh capi 
ists for not encouraging these and kindred indus- 
tries. The fact is, however, that skilled labour 
drifts off to great English centres, and there is not 
enough speculation in the Welsh character to 
enter into keen rivalry, though the mineral 
riches are near to hand, Messrs. Crawshay sold 
all their old iron and puddled bar lately, and 
the whole went to Sheffield, though at a carriage 
rate of 15s. per ton. 

The iron and steel trade is buoyant, and 
market rates are looking up. Bar iron is in 
demand, and several foreign shipments have 
taken place this week. Constantinople is a large 
buyer. Steel rails are in good demand, and most 
of the works are busy. At Dowlais on Saturday 
last the saa pay,” as it is called, took place 
when £15, was paid away to workmen and 
colliers. The magnitude of the business now 
done there is well shown by this fact. 

More buyers for stocks of old Welsh ore are 
coming into the market. When these are dearer 
it will be a question whether the small quantities 
worked in connection with the coal works will 
meet requirements. So there is a likelihood of a 
little Welsh iron mining being again carried on. 

Three new steamship companies have been 
launched—the Eureka, in which Bristol and Car- 
diff merchants are interested; the Gardepee, 

essrs, orel, Gibbs, and others; and the 
Rhymney, started by the same company. 

Large outputs and fullest work at the principal 
collieries continue to be the order of the day. 
Most of the Rhondda collieries are doing good 
work. I note that the Great Western is puttin 
down a compressed air engine for undergroun 
haulage. On Wednesday last, in the time from 
— until 4 p.m., 1300 tons of coal were raised 
there. 

The Caed-penmaen Engineering and Foundry 
Company, Pontypridd, has been formed, and is 
expected to return 12 per cent. on investments, 

An important meeting of anthracite coalowners 
and men was held on Monday at Ystalyfera, 
Swansea Valley, when an agreement and sliding 
scale was asked after and signed, This will have 
an excellent effect in given solidity to the anthra- 
cite trade. 

The coal trade generally is very good, and t 
animation prevails. There was a total of 225,000 
tons of coal sent from all the Welsh ports last 
week. Cardiff port was particularly high, and 
the prosperity now prevailing is evidenced by the 
many new steamship companies starting. I have 
not heard of any further efforts in floating the 
Barry Dock scheme. Some hold it to be only a 
diplomatic movement, and are not likely to go 
farther than on paper. 

New collieries are being projected, one in the 
Rhymney Valley by Sir George Elliot, and 
another at Llancaiach, where it is intended to 
work the rider overrunning the Mynyddyslwyn 


seam. 
Patent fuel is in good steady requirement at 
present, 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* Jt has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both te themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
ainding the numbers of the Specification, 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

27th September, 1882. 

4599. Seconpary or Srorace Batrerizs, W. Clark.— 
de Kabath, Paris.) 

4600. Device for SuspenpiING Pictures, &c., W. R. 
Lake.—(H. R. Heyl, Philadelphia, U.S.) 

4601. for HauLING Tramway or other VEHICLES, 
W. R. Lake.—(S. H. Terry, Guthrie, U.S.) 

28th September, 1882. 

4617. BuLLet-pRooF for Prorectinc GUNNERS, 
J. B. Parkin, Woolwich, 

4618. Fire-crates for Stoves, E. Whillier, London. 

4619. Stays orCorsets, R. Young & R. Neilson, Bristol. 

4620, Sares or Boxes, H. Harris, Northampton. 

4621. SLIDE-VALVE, &c., MecuanisM for Locomotive and 
other Exoines, W. R. Lake.—(N. Bonnefond, Paris.) 

4622. Towacco Pirss, T. E. Quirk, yn. 

4623. PREPARATIONS of ANIMAL VaccINE, E. T. Darke. 
—(Dr. BE. Warlomont, Brussels.) 

4624. W. R. Lake.-(G. Erkenzweig, 
Hagen, Prussia.) 

4625. Puante’s SECONDARY Batreries, St. G. L. Fox, 
London. 

4626. Governors for Recutatine the Speep of Stzam 
Enarngs, &c., P. B. Elwell, Wolverhampton, 

3rd October, 1882. 

4692. BicARBONATE of Sopa, A. W. L. Reddie.—(B. T. 
Babbitt, New York, U.8.) 

4693. Macuines for Excavatine Eartu, J. F. Sang, 
London. 

4694, GeneraTiIne, &c., ELecrricity, E. Edwards, Lon- 
don, A. St. George, Redhill, and H. ps, London. 

4695. Evectric Lamps, E. Edwards, London, and A. F. 
St. George, Redhill. 

4696. ELecrricaL AccuMULaTORS, &c., A. F. St. George, 
Redhill. 


4697. Makino Gas, A. Wilson, Handsworth. 

4698, TricycLEs, H. C. Bull, Brooklyn, U.S. 

4699. PRevEeNTING Sea Sickness, G. Tagore, London. 

4700. Stoves, &c., 8. Sturm, Cologne. 

4701. Foor for Swimmine, J. Imray.—(La 
Société P. Garcet et Nisius, Paris.) 

4702. Bepstgaps, &c., G. Lowry, Salford. 

4703, Rerricgrators, &&., P. Jensen. — (C. Klein, 
Germany. 

4704. MeTALLic Frames for Bepsrgaps, &c., B. J. La 
Mothe, New York, U.S. 

4705. Vesseis for Domestic Use, T. A. Brown, South 
Norwood Hill. 

4706. Makinc Paper Bacs, W. L. Wise.—(M. N. 
Stanley, New York, U.S.) 

4707. Stanp for Suprortinc Bicycies, &., G. E. 
Vaughan and J. Walton, West Bromwich. 

PRING Motors, W. P. Thompson.—({4. E. Rouif, 


‘ontreal. 

4709. CONCENTRATING SuLPHURIC AcID, A. J. Boult.— 
(J. Gridley, Brooklyn, U.S.) 

4710. Rartway Coupiines, W. Johnson, Liverpool. 

4711, Tricycies, &c., W. Briscall, Liverpool. 

4712. Evectric BE.ts, &c., B. W. Webb, H. P. F. and 
J. Jenson, London. 

4713. Exevartors for Loapine, &c., Vesses, W. Clark. 
—(A. D. Fox, New York, U.S.) 

4th October, 1882. 

4714. ALKALIEs, E, W. Parnell, Widnes, and J. Simp- 
son, Liverpoo. 

4715. Stoves, &c., J. Bateman, London. 

4716. SprnpiEs, &c., I. Briggs, jun., Wakefield. 

4717. Dynamo, &c., Macuines, J. Gordon and J. Gray, 


ndon. 

4718. Evecrric Raitways, J. Hopkinson, London. 

4719. Looms for Weavine J. Ra’ 'e, Great Harwood. 

4720. Spinnune, &c., Corton, T. Coulthard, Preston. 

4721. Steam Borers, &c., G. F. Redfern.-(C. P. G. 
Sack, Mariefred.) 

4722. TreatTine Fisrovus Piants and Mate- 
RIALS, E. G. Brewer.—(La Compagnie Generale des 
Fibres Cosmos, Brussels.) 

4723. Furnaces, &c., J. Findlay, Glasgow. 

4724. Exvastic Fasrics, W. R. Lake.—(T7. H. Ball, U.S. 

4725. Bicycie Seats, W. R. Lake.—(J. L. Wilson, U.S. 

4726. Door Lock, &., W. A. Barlow.—(F. W. Boldt 
and P..C. A. Vogel, Hamburg.) 

4727. Trappinc Sewers, &c., W. A. Barlow.—(L. Henry, 


Brussels. 
4728, SHARPENING CaLks on HorseEsHogs, W. R. Lake. 
t, U.S. 
&c., E. Brown, Birmingham. 


4731. Connectine SprnDeEs to Locks, &c., J. Drewitt, 
Peckham. 

4732. Luminous Paints, &c., H. J. Haddan. —(G. 
Schatta, Dresden.) 

4783. InreoRAL Extraction of Fatty Bopies, W. H. 
Beck.—(C. Violett and A. Buisine, France.) 


5th October, 1882. 
Furnaces for Consuminc Smoke, F. Brown, 
juton. 

4735. SeconDaRyY Batteries, C. T. Kingzett, London. 

4736. PREVENTING RapiaTion of Heat from Steam 
Borters or Pipes, J. Roberts, Oldham, and G. 
Travis, Failsworth. 

4737. FounTatn Pen-HOLDERS, F. Benvenuti, Swansea. 

4738. Merers, A. E. Porte, J. Lesware, and J. Chan- 
cellor, London. 

4739. VentiLaters, A. Gandebein, Brussels. 

4740. Apparatus, M. Benson.—{J. Stabler, U.S.) 

4741. Bicycies, &c., H. Sutcliffe, Halifax. 

4742. PLantation Hogs, W. Edwards, Wolverhampton. 

4743. Fastenincs for Doors, &c., H. Hancock, Ken- 
nington. 

4744, ConverTING Cast Iron into Steet, J. Bond and 
H. J. Whiteley, Tow Law. 

4745. Grain Dryers, A. M. Clark.—(H., @. E., and C. 
F. Cutler and B. T. Thompson, U.S.) 

4746. STaRTING, &c., Rotary Morton, C. D. Abel.—(F. 
Reuleaux, Berlin.) 

4747, PHorooRaPHic ENGRAVINGS, F, Emery, Burslem. 

4748. MusicaL Tops, irth. — (M. Dannhorn, 


Germany.) 

4749, Zinc Puates for Printine, J. H. Johnson.—(J. 
A, Sylvestre, Paris.) 

6th October, 1882. 

4750. Busts for Supportinc Lapigs’ Costumes, &c., A. 
W. and G. B. Childs, London. 

4751. TANNING MATERIAL, W. R. Lake.—(A. Badoil and 
H. Lienders, Paris.) 

4752. INTENSIFYING FLUORESCENT, &c., ELECTRIC LicHT- 
1nG, R. Kennedy, 

4753, Arn CoMPREssING, &c., Pumps, J. Davis, London. 

4754. CENTRE CHANGE VALYES, R. Blakeborough, 
Brighouse. 

4755. Gas Enatnes, E, G. Westfield, Liverpool. 

4756. Seconpary Vo.taic Batteries, A. Khotinsky, 


4757. Apparatus for Mrxtna Water with Gas, &c., E. 
de Pass.—(E. Korting, Hanover.) 

4758. Oprarninc AmMoniA from FURNACE Gaszs, J. and 
J. Addie, Glasgow. 


4759. MEASURING WarTER, &c., W. and C. W. B. Hamer, 
Northwich. 

4760. Hoists for Mitts, &., 8. Jones, Warrington. 

4761. Spinninc Frames, F. and A. Craven and W. 
Allan, Bradford. 

4762. Revotvine Lamps, J. Trotter.—(L. F. Lindberg, 
Stockholm.) 

4763. BuRNeR for Gas Fires, F. R. Mosley, London. 

4764. ELECTRICAL Apparatus for the Propuxsion of 


Boats, y 

4765. Busine Materia, W. Lake.- (G4. Sentey, U.S. 

4766. DoUBLE-BARREL SMALL-akas, D. Bentley and 
Baker, jun., Aston. 

4767. TappinG Beer Barrexs, &c., H. D. English, 
Bbirming) 


7th October, 1882. 
4768, Coverine Wings, J. J. C. Smith, New York. 
4769. TREATING CARBONACEOUS MINERALS, A. Neilsen 
and A, C, Thomson, Renfrew. 
&c., Liquips, C. Pieper.—(H. Zgelis, 
erlin. 
4771. Exxcrric Licut, O. G. Pritchard, Penge. 
4772. Compounp for Dyzixe, W. Aykroyd, Bradford. 
477’. Gas Excines, E. G. Wastfield, Liverpool. 
4774. Boter, H. C. Bull, Brooklyn, U.S. 
4775. FeEpinc Paper to PrintinG, &c., MacHings, F. 
Hoyer, Liverpool. 
4776. Orcans, ‘I’. Casson, Denbigh. 
4777. ELEcTRICAL CoMMUNICATION APPARATUS, R. Tat- 


e. 

4778. TELEPHONEs, H. B. T. Strangways, London. 

4779. OBTAINING SyNcHRONOUS MoveMENts, F. Wolff. 
—-(P. la Cour, Denmark.) 

4780. Evectric Lamps, 8. Walker & F. Olliver, Cardiff. 

4781. Watcues, J. A. Knott, Balsall Heath. 

4782. E.evators for W. 8. Brice, 

4783. Openinc, &., WINDOW SasHEs, urdle, 


pton. 
4784. Carpinc Encines, E, Edwards.—(P. Poncin, 


Paris. 

4785. TREATING LinsEED, &c., G. G. B. Casero, France. 

4786. Propucine Lime Lieut, E. G. Wood, London. 

4787. MouLpine Prpgs, &., J. H. Johnson.—(@. F. 
Lufbery, Paris.) 

4788, Scourine Hives, &c , W. Lake.-——(C. Holmes, U.S.) 

4789. TypErounbDING, A. J. Boult.—(H. J. Kolk, C. A. 
J. Gursch, and C. H. J. Klemm, Berlin.) 

4790. VELocIPEDEs, G. Quatremaine, Stratford-on-Avon. 

4791. New Kinp of Game, E. Boizet, Paris. 

4792. TREATING Hives, &c., W. Maynard, New York. 

9th October, 1882. 

4793. Exvevopgs, &c., E. Sturge, Walworth. 

4794, Fitrerinc Apparatus, E, Edwards.—(N. A. B. 
Chevallot, Paris.) 

4795. PREPARING SuBsTances for Sprxnina, H. 
J. Haddan.—(J. F. Gebhart, New Albany, U.S.) 

4796. Burners, J. N. Douglass, Dulwich. 

4797. Steam, &., Excines, C. A. and R. C. Parsons 
and J. H. Ki n, 

4798. Macatne for Tousinc, &c., Horsewair, M. G. 
Daughters, London. 

4799. CuTTine out CLotH, J. M. Sellers, Keighley. 

4800. GoveRNING Apparatus, G. Wightman, 
Retford. 

4801. Spinnina, &., Corton, C. G. Bracewell and A. 
Pilkington, Barnoldswick. 

4802. PreventTinc Casks, &c., from BECOMING FouL, 
W. H. Beach, Woodfield. 

4803. Grarine for Bicyes, &c., W. Britain, London. 

4804. Prope.iers, R. Smith, Sherbrooke. 

4805. Exastic Terry Wes, J. Swann, Nottingham. 

4806. Harvestinc Macuings, J. Hornsby, J. Innocent, 
and G. T. Rutter, Grantham. 

4807. SELF-LEVELLING SLEEPING Bertus, W. R. Lake. 
—(J. H. Milligan, Boston, U.S.) 

4808. CLariryine Beer, &c., C. Vaux, Doncaster. 


Inventions Protected for Six Months op © 


Deposit of Complete Specifications. 

4688. Nut Locks, A. J. Boult, London.—A communi- 
cation from W. Mack and J. B. Deeds, Terre Haute, 
U.S.—2nd October, 1882. 

4728. SHarpeninc the Catks on HorsesHors, W. R. 
Lake, London.—A communication from F. A. Roe, 
New York, U.8,—4th October, 1882. 

4740. Catt Apparatus, M. Benson, London.—A com- 
munication from A. P. Stabler, Sandy Spring, U.S. 
—5th October, 1882. 


Patents on which the Stamp Duty of 

£50 has been paid, 

4001. MecuanicaL Loaper, &c., J. T. Lemaire, Bel- 
gium.—4th October, 1879. 

4075. PianororTEs, &c., G. Green and C. Savage, Lon- 
October, 1879. 

4218. Propucine Co.cornar, &., J. F. N. Macay, 
London.—17th October, 1879. 

8986. Tires for Cass, &c., W. I. Taylor, East Green- 
wich.—3rd Octeber, 1879. 

3989. VENEER CuTTING Macuines, F. H. F. Engel, 
Hamburg.—3rd October, 1879. 

4022. Draw Bencues, &c., A. and J. Stewart and J. 
Wotherspoon.—6th October, 1879. 

4053. Puriryinc Iron, F. T. Reade, London—7th 
October, 1879. 

4095. Guopes, &c., of Liguip AERATING H. 
M. Thomas.—10th October, 1879. 

4321. Stereotype Piates, W. T. Smith, London.— 
23rd October, 1879. 

4078. SuLpHaTe of ALUMINA, W., T., and J. Chadwick, 
Manchester, and J. W. Kynaston, Liverpool.—dth 
October, 1879. 

4832. CapsuLEs for Botries, C. Cheswright, London. 
—26th November, 1879. 

Lusricants, F. P. Warren, Southsea.—6th Octo- 

er, 1879. 

4052. BLEacuinG, &c., Apparatus, J. Scharr, Brad- 
ford.—7th October, 1879. 

4076. Binpina Cur Crops into SHeaves, W. McIntyre 
Cranston, London.—8th October, 1879. 

4080. Aszes LirTers, R. B. Lindsay, Glasgow.—9th 
October, 1879. 

4081. Spinninc, &c., Corton, H. and T. Ashworth, 
Walsden.—9th October, 1879. 

4117. Uritisinc Gases of Buasr Furnaces, J. Alex- 
ander and A. K. McCosh, Lanark.—11th October, 1879. 

= — &c., T. Emmott, Oldham.—29th Octo- 

er, 1879. 

4454. Revotvinc Cannon, &c., B. Hotchkiss, Lon- 

1879. 

41. GRINDING Gass, W. W. Pilkington, St. Helens, 
October, 1879. 

4050. Mrasurine Liquips, &., W. H. Howorth, 
Cleckheaton.—7th October, 1879. 

4063. Harrinc of Curtery, H. Bramhall and E. 
Blaydes, Sheffield.—8th October, 1879. 

4071. Post Marx1ne, &., T. Leavitt, Boston, U.8S.— 
8th October, 1879. 

4079. ORNAMENTAL Pitz Fasrics, J. 8. Templeton, 
Glasgow.—9th October, 1879. 

4289. SasH Fasteninos, W. Macvitie, Birmingham.— 
22nd October, 1879. 


Fatents on which the Stamp Duty of 
£100 has been paid. 

3498. UriLisinc ComPREsseD W. R, Lake, London. 
—8th October, 1875. 

3468. Coating Metatiic Sueers, T. H. Jones, 
Rhymney.—oth Octoder, 1875. 

3676. AtracuineG Door Knoss to their Srinpiss, W. 
Macvitie, Erdington.—22nd October, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 27th October, 1882. 
2558. GENERATING, &c., ELectricity, J. 8. Williams, 
London.—30th May, 1882. 
2560. ELecrric Lamps, 8. Hallett, London. — 8lst 
May, 1882. 


| 
| 
| 
4730. CLocks, W. Lake.—(J. Lindauer, . 
| 
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2567. Heatine by Etecrriciry, 0. Rose, Manchester. 
—S8lst May, 1882. 

2571. Maxine the Insutatina Bopres of ELEcrric 
Lieut Conpuctine Wires Non-INFLAMMABLE. W. A. 
Phillips, Homerton, and 8. E. Phillips, Charlton.— 
3lst May, 1882. 

2573. DyNaMo-ELEcTRIC Macurne, 8. Hallett, London. 
—8lst May, 1882. 

2578. TeLepHonic Instruments, 8. P. Thompson, 
Bristol.—3lst May, 1882. 

2605. ImpLeMENts for rae Lanp, G. P. Blake, 
— —2nd June, 1882. 

for H. Lindsay, London. 
June, 1882. 

2620. Parinc the Curis of Hat Bris, J. T. Grim- 
shaw, Stockport.—3rd June, 188: 

2629. INTENSIFYING &c., ELscrric 
Licutine, R. Kennedy, Glasgow.—5th June, 1882. 
2638. Paper Dampinc and Paintinc Macutines, J. J. 

Allen, Halifax.—5th June, 1882. 

2672. Loopep Fasrics, W. R. Lake, 0g com- 
munication from C. -—Tth June, 1882. 

2689. Marz Evevators, W. , London.—A com- 
munication from J. W. pain ae June, 1882. 

2736. Cookinc R. Clayton, Deepfields. —10th 
June, 1882. 

2841. Srzam Borvers, A. D. Barclay, Kilmarnock,— 
16th June, 1882. 

2891. Corsets, &c., 8S. Dixon, Whitehill.—19th June, 
1882. 


8085. Excavatinc Earts for Tousrne, W. E. 
ge, London.—A communication from C. H. 

Leach.—30th June, 1882. 

$177. HorsgesHors, W. R. Lake, London.—A commu- 
nication from F. A. Roe.—5th July, 1882. 

3199. CarpBoarD, &c., J. H. Johnson, London.—A 
communication from J. Miiller.—6th July, 1882. 

3323. Wrxe or ALCOHOLIC BEVERAGES, J. H. Loder, 
Leiden, Holland.—13th July, 1882. 

3810. Looms and for and J. H. 
Shorrock, August, 188: 

3864. MaLLEABLE IRoy, W. S. Sutherland, Birming- 
ham.—l4th August, 1882. 

3878. Wueets for Wacons, &c., H. J. Barrett, 
Kingston-upon-Hull.—1l4th August, 1882. 

3908. Propucinc, &c., ComBusTIBLE Gases, W. 
Sutherland, Birmingham.—16th August, 18$2. 

3928. STEPS | or Lappers, C. A. Jones, Gloucester.—16th 


ugust, 

4036. APPARATUS for Wrxpine Wire, W. B. 
Espeut, London.—23rd August, 188: 

4060. Macuine for Parntine, &c., H. R. Toye, 
London.—24th August, 1882. 

4064. Recenerative Furnaces, C. A. W. Schén, Ham- 
burg.—24th August, 1882. 

4084. Arc Execrric Lamps, P. R. Allen, London.— 
26th August, 1882. 

4088. Recutatinec, &c., the Firow of J. C. 
Stevenson, Liverpool.—26th August, 1882. 

4229. Ventitatinc Rattway, &c., VEHICLES, J. 
Leather, Liverpool.—6th September, 1882. 

4263. Spixnine, &c., Macutnery, W. 
Lancaster, Accrington, and E. Slater, Burnley.— 
Tth September, 1882. 

4351. Urinisinc Stream, &c., as Motive Powers, J. M. 
X. Terlinden, .—12th September, 1882. 

4633. Musica. H. J. dan, London.— 


Mack and J. B. Deeds.—2nd October, 1882. 
Last day for filing opposition, 31st October, 1882. 


2400. Preservinc Sauces, C. Bourdon, Paris,—22nd 
1882. 

. Steam Borers, &c., F. Brown, Luton.—5th 
1882. 

2636. Dynamo-ELEcTRIc, &c., Macuines, A. L. Fyfe, 
London, and J. Main, Brixton.—5th June, 1882. 

2637. HorsesHors, &c., T. H. Heard, Sheffield. —5th 
June, 1882. 

2640. or SHaprnc Meta SHeets, G. M. 
Edwards, London.—5th June, 1882. 

2642. Recisterinc the Work Given by an Exectric 
Crrcurt, W. E, Ayrton and J. Perry, London.- 5th 
June, 1882. 

2643. Seconpary Batreries, H. Woodward, Shep- 
herd’s-bush.—6th June, 1882. 

2650. Umpretias, J. Wetter, New Wandsworth.—A 
communication from H. Papke.—6th June, 1882. 

2653. Supportinec Trousers when Our of Ussz, W. G. 
Stone, Bath.—6th June, 1882. 

2655. ELevatinc Macurinery, J. V. Hope, Wednes- 
bnry.—6th June, 1882. 

2656. CarriaGe and other Wixpows, J. 
Harris, London.—6th June, 1882. 

2661. Propucinc Eectric Currents, J. Blyth, 
—-9 and D. B. Peebles, Bonnington.—7th June, 


2606. “Wicks, J. T. Reeve, London.—7th June, 1882. 

2669. AnTIsEPTIC PrREsERVaTIVE, &c., ComPouNDs, J. 
Jeyes, Plaistow.—7th June, 1882. 

2678. Ramway Rats, &c., F. C. Winby, London.—7th 
June, 1882. 

2692. Poriryinc Casks, &c., J. and B. Lamert, Lon- 
don.—Sth June, 1882. 

2693. Compressinc Apparatus, C. S. Smith, Leicester. 
—8th June, 1882. 

2696. Striis, F. Lennard, Shoreham.—8th June, 1882. 

2707. &c., Macuivery, R. Scaife, Colne.— 
9th June, 1882. 

2708. Treatrnc CeLesTine or of Srrontia, 
&c., F. J. Bolton, London.—9th June, 1882. 

2709. ‘TreaTiNG Gaszs, F. J. Bolton and J. A. Wanklyn, 
London.—9th June, 1882. 

71l. Rotts for J. Tinn, Bristol. — 
Com. from W. Harris and E. Evans.—9th June, 1882. 

2713. Gunpowper, W. R. Lake, London.—A commu- 
nication from N. Wiard.—9th June, 1882. 

2725. GRaNULATING or REDUCING ApPaRaTus, J. M. 
—— and H. J. Anderson, London.—9th June, 


2731. Revotvers, E. G. Brewer, London.—A commu- 
nication from J. E. Turbiaux.—1l0th June, 1882. 

2732. Movinc Tarcets, R. Morris, Blackheath.—10th 
June, 1882. 


_ 2741, Conpuctors, G. Zanni, London. 


—10th June, 1882. 

2781. ELecrric R. Lake, Lon- 
don.—Com. from C. F. de La Roche. —13th June, 1882. 

2802. Type Printinc Presses, J. Miller, Springburn. 
—14th June, 1882 

2816. Fitter Press, J. Simpson and E. W. Parnell, 
Liverpool.—15th June, 1882. 

2820. IRon and FURNACE Lisincs, J. Beasley, Hands- 
worth.—15th June, 1882. 

2834. WaTer-cLosets, &c., A. M. Clark, London.—A 
communication from J. J. B. Frey.—15th June, 1882. 

2844. Panews, Boarps, Bopsins, &c., J. H. Browne, 
Cleobury Mortimer.—1l6th June, 1882. 

2849. Presses for Expressinc Oits or Liquips from 
Seeps, &c., J. H. Johnson, London.—A communica- 
tien from P. D. and E. D. Brenot.—l6th June, 1882. 

2855. ApsusTinc CaRRIAGE Doors, 8. A. Say, Peck- 
ham.—16th June, 1882. 

2858. Sarery Sappie-Bars, R. 8S. Garden, London.— 
17th June, 1882. 

2871. DyNamo-ELECTRIC Macuines, J. E. H. Gordon, 
London.—17th June, 1882. 

2987. Steam Encines, R. Duncan, Glasgow.—23rd 
June, 1882. 

2989. ComposiTe CARTRIDGE CasEs, G. Kynoch, Witton. 
—28rd June, 1882. 

3033. Propuctnc Carpons, F. 8. Isaac, London.—A 
communication from Sir J. Vogel.—27th June, 1882. 
3063. Rerintnc, &c., Saccnarine and other Svus- 

STANCEs, D. MacEachran, Greenock.—29th June, 1882. 

3068. Frum Meters, T. R. and T. W. Harding, Leeds. 
—29th June, 1882. 

3204. GeweraTine, &c., ELecrric Currents, W. R. 
Lake, London.—A communication from E. Thom- 
son.—6th July, 1882. 

3368. FacrurratTine the Siicine of Breap, J. Erskine, 
Newton Stewart.—15th July, 1882. 


3527. CouPLIne E. J. Ster! Brookl, 
25th July, 1 


3626. Treatine TexTILe Freres with AnILing, W. J. 

8. a France.—3lst July, 1882. 
8688. Door-KNogs, W. Thomson, Crompton Fold.— 

2nd August, 1882. 

3690. Horsesyors, J. R. Thomson, Buckden.—2nd 
August, 1 

3712. Cores, ARMATURES, &c., of 8. 
Cc. C. Currie, London.—4th ‘August, 

3964. SeconDaRY or STORAGE T. Barnett, 
London.—18th August, 1882. 

3968. Kxitrinc Macurngs, W. Harrison, Manchester. 
—18th August, 1882. 

3969. or Frxinc Sueets of Grass, J. Chaffin, 
Charlcombe.—19th August, 1882. 

8975. Seconpary Bartrerigs, &c., J. E. T. Woods, 
Peckham-rye.—19th August, 1882. 

3992. Rorary Enornes, J. M. X. Terlinder, Brussels. 
—19th August, 1882. 

$996. Dynamo, &c., Macurines, T. J. Handford, Lon- 
don.—Com. from T. A. Edison.-—2lst August, 1882. 

4247. Uritisinc PNEUMATIC PRESSURE as MOTIVE 
Power, W. R. Lake, London.—A communication 
from G. V. Sheffield.—6th September, 1882. 

4271. AuromaTic Pressure and Vacuum Brakes, J. 

Peache, Crewe.—Sth cu 1882. 

4295. IRon and Sreex, W. W. Chipman, London.—9th 
September, 1882. 

4303. Etecrricat SToracE E. Frankland, 
Reigate-hill.—9th September, 1 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
6th October, 1882.) 
1679. CLeanine, &c., Rick and M. Church, 
W nm, U.S. 6th April, 1 
Row Locks, E. J. Robertson, April, 


1717. Gas Enornes, J. A. Drake and R. Muirhead, 
Maidstone.—1l1th April, 1882. 
1730. Ren and Susstances, J. 
Wetter, New Wandsworth.—12th April, 1882. 
SECTIONAL Wanrpine, &c., J. C. Sewell, 
and J. Bethel, Manchester. —12th April, 
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1741. and Borties, J. J. Varley, 
London.—12th April, 1882. 

1767. Disencacrye Boats from Su1ps’ Hon. F. 
G. Crofton, Ki 

1769. SeconpaRy Batreriss, J. Johnson, London. 
—13th April, 1882. 

1785, VENTILATING Apparatus, T. Rowan, London.— 
14th April, 1882. 

TREATING Macmas from Woo. Liquors, 

W. H. Beck, London.—14th April, 1 

1833. LIXIVIATING VEGETABLE and tonal MATERIALS, 

C. Heckmann and E. Hausbrand, Berlin.—18th 

April, 1882. 

1868. Stoppers for Borrss, J. Ballard, Nottingham. 
2lst April, 1882. 

1901. Vorraic Batreriss, A. R. Bennett, Glasgow.— 
2lst April, 1882. 

1967. Maximum and THermometers, H. J. 
Haddan, London.—26th April, 1882. 

1981. HAND-PRINTING with CoLour, 
A. M. Clark, London.—26th April, 1 

ay Mosaics, H. J. Haddan, London. —28th April, 


2018. Gear-cuTTiInc Macuinery, H. J. Haddan, Lon- 
don.—28th April, 1882. 

2057. Gas ENGINES, C. M. Sombart, Magdeburg.—1st 
May, 1882. 

2175. Vanderkerken and J. Mans, 
Brussels.—9th May, 1 

2269. Harrows, R., J., and H. Wilder, Wallingford.— 
15th May, 1882. 

2519. Arn ExnavusTinc Apparatus, W. H. Akester, 
Glasgow.—27th May, 1882. 

2734. Governine the Freep of Evecrric Arc Lamps, J. 
Mathieson, Stratford.—10th June, 1882. 

Sueets, G. F. Redfern, London.—20th 

une, 1 

3100. Sewinc Carpets or the like, W. R. Lake, Lon- 
don.—30th June, 1882. 

3178. Boxe Toorn Brush Hanpies and the like, W 
R. Lake, London.—5th July, 1882. 

3252. Botries, H. Codd, London, and D. Rylands, 
Barnsley.—8th July, 1882. 

$292. Steam BorLer Frre-soxes, W. R. Lake, London. 
—llth July, 1882. 

3330. Execrric Licutinec, &c., Systems, 8. Pitt, 
Sutton.—13th July, 1882. 

Sewrnc Macuines, W. R. Lake, London.—1l4th 

'y, 1882. 

3348. ArtiriciaL CrEaM, Burrer, and H. J. 
Haddan, London. —14th July, 1882. 

3434. ELecrric Merers, C. V. Boys, Wing.—19th July, 


1882. 

Power Meters, C. V. Boys, Wing.—19th 

1882. 

$446. Goveryors, H. J. Haddan, Lon- 
don.—20th July, 1882. 

3512. Buoyant or Lire-PRESERVING GARMENTS, F. W. 
Brewster, London.—25th July, 1882. 

8555. WaTcHMEN’s TELLTALEs, C. R. F. Schloesser, Man- 
chester.—27th July, 1882. 

3627. Wert STop-moTion for Looms, H. J. Haddan, 
London.—31st July, 1882 

3629. Werr Srop-motion for Looms, H. J. Haddan, 
London.—3lst July, 1882. 

3635. Frour or Meat Macuinery, H. H. Lake, Lon- 
don.—3lst July, 1882. 

3644. Inpicatinc Fire-pamp in Muwyes, I. Kitsee, 
Cincinnati, U.S.—lst August, 1882. 

Grates, W. P. Thompson, London.— 

2nd August, 1882. 
(List of Letters Patent which the Great Beal on 
the 10th October, 1882.) 

1709. Srzam and Hayp a Gear, T. Britton, 
New Hendon.—11th April 

Burners, W. Lightbody, London.—1lth 

1727. Automatic Current Director for ELEcTRIC 
Macuryes, W. Fisher, ham.—12th April, 1882. 

1735. Piston Packine Rives, A. A. Rickaby, Sunder- 
land.—12th April, 1882. 

1743. Moutpep or Compressep &c, I. Lilley 
and F. Morris, Swansea.—12th April, 1 

1744. Sew1ne A. Guillaume and A. Lam- 
bert, Fosses.—12th April, 1882. 

1751. Winpow-cLEANING CHAIRS or FIRE-ESCAPES, W. 
P. Thompson, London.—13th April, 1882. 

1755. ASCERTAINING oe of SURFACES, P. Jensen, 
‘London.—13th April, 1 

1757. Water Gavuogs, J. A. Sykes, Wake- 
field.—13th April, 1882. 

1758. Markino, &c., APPARATUS, P. 
Putney, and J. Winson, London.—13th April, 1882. 

1760. ELecrric CURRENT Macuings, J. B. 
Rogers, London.—13th April, 1 

Szeps, H. Holt, ‘Hull. Apri, 


A. W. L. Reddie, London.—14th 

1800. Braces, U. D. Abel, London.—15th April, 1882. 

1805. Locks, &c., for Baas, A. Budenberg and A 
Timpe, Manchester.—15th April, 1882. 

1807. PREPARING Fasrics for BLEACHING, &., 8. 
Fulda, Bow.—1l5th April, 1882. 

1812. TRICYCLES, &e., W. Morgan, Birmingham.—17th 


April, 1882. 
Lamps, A. 8. Church, London.—17th 
1854. Direct-actinc Ram Hypravuic Lirts, 8. 
Stevens and C. Major, Battersca.— 18h April, 
1867. ELectric Arc A. B. Brown, Edinburgh. 
—19th April, 1882. 


1875. Seconpary Batrerigs, D. G. Fitzgerald, Brixton, 
and C. H. W. Biggs and W. W. Beaumont, London. 
—19th April, 1882. 

&c., E. Hoskins, Birmingham.— 

1883. PRINTING MAcuinery, W. 
19th April, 1882. 

1888. Marine F. and M. Rankin, 
Greenock.—20th April, 1: 

1897. Pump, A. Browne, So —20th April, 1882. 

2055. Boots and Sxors, J. Keats, Frankfort-on-the- 
Maine.—lst May, 1882. 

2078. Caruerers, T. and W. J. Nicholls, London.— 
2nd May, 1882. 

2715. Recutus or Marre, E. A. Parnell, 
Swansea.—9th June, 1882. 

3089. Gatvanic Batrerigs, C. P. Nézeraux, Paris.— 
28th June, 1882. 

8189. Treatinc Biast Furnace Gasxs, W. Ferrie, 
—6th July, 1882. 

$271. Evecrricat Merers, T, J. Handford, London.— 
July, 1882. 

303. SzconpaRY VoLTAIC F. W. Durham, 
Barnet, and P. Ward, Fulham.—12th July, 1882. 

3855. Supptyrne Exvecrricitry for Licut, &c., T. J. 
Handford, London.—14th July, 

3367. CoLour PRINTING Macuuines, E. de Pass, Lon- 
don —15th July, 1882. 

3418. Evecrric Arc Lamps, 8. Z. de Ferranti and A. 
Thompson, London.—18th July, 1882. 

3489. TRANSFORMING TarFia and Rom into Branpy, 
H. A. Bonneville, London.—22nd July, 1882. 

3587. Heap Coverinos, J. F, Watson, —28th 
July, 1882. 

3685. DyNAMO-ELECTRIC MacHINEs, W. R. Lake, Lon- 
don.—2nd August, 1882. 

3707. Sream Enarngs, C. J. Galloway and 
J. H. Beckwith, Manchester.—4th 4 t, 1882. 

3717. Rarway, &e., Ax.es, W. R. 
4th August, 1882. 

8881. E:ecrric Lamps and Conpucrors, F. R. Welles, 
Antwerp.—15th August, 1882. 

3959. TRansom Apsusters and Locks, G. J. Dickson, 
Albany, U.S.—18th August, 1882. 


‘London.— 


List of 8: tions published during the 
wee: ending October 7th, 1863. 


83, 104.; 6d.; 10d.; 4: 
» 1006, 6d.; 1016, 1017, 
1022, 8d.; 


1030, 4d.; 1038, 6d.; 1084, 4d.; 1035, 6d.; 
ea: 1037, 6d.; 1038, 1039, 2d.; 1040, 1s. 4d.; 
104 o4 


1052, 2d.; 1053, 6d.; 1054, 4d.; 1055, 6d.; 1056, 8d.; 
1057, 4d.; 1058, 4d.; 1059, 6d.; 1060, ; 1061, 2d.; 
1062, 6d.; 1065, ; 1068, 2d.; 1069, 2d.; 1070, 4d.; 


; ; 
1458, 4d.; 1491, 64.5 1579, 8d.; 1620, 4d.; 1745, 


*,* Specifications will be forwarded by med from 
the Patent-office on receipt of the amount of price and 

tage. Sums exceeding 1s. must be remitted by 
Post-attice order, made at the Post-office, 5, 
High Holborn, to Mr. H. er her Majesty's 
Patent-office, § buildings, Ch y-lane, 


OF SPEOIFIOATIONS. 


Prepared by ves expressly for THE ENGINEER at the 
of Her Majesty's of Patents. 


5484. Lire-preservinc Martrresses, G. G. de L. 
December, 1881.—(Not proceeded with.) 


which can also be used to 
support persons in water. 


possible by steam and a strainer. The oil passes by a 

pipe to a distributor, consisting of an outer tube 

enclosing a a inner tube. The distributor 
delivers the oil to inclined channels leading to the 
bars, which are formed with els for the oil 

down and be consumed. ry distributors 
or deflectors are arranged between the bars, 

866. ImpRovEMENTs IN MACHINERY FOR THE Manvu- 
FACTURE OF CABLES, &., J. C. Mewburn, _—. 
—22nd February, 1882.—(A communication from 
Société et Oriol, Paris.)—(Not 


nina 
tes to machinery for facilitating the cover- 
ing of wire or cables with th iead. 


879. An ImpRovED or InpicaTor Drop 
FOR TELEPHONE Excuanoes, &c., M. Volk, Brighton. 
—23rd February, 1882. 6d. 

The inventor employs a frame provided with an 
electro-magnet, hav: poy | an armature on which rests 
the indicator drop, so arranged as to fall into a vertical 
or horizontal pos tien when the armature is attracted. 
On the back of the frame a pair of insulated studs are 
provided, to which the ends of the magnet wires are 
connected. By this construction the electrical con- 
nections are made by simply screwing the drop uj 
into place, whereby the insulated studs make contac 
with terminal studs provided in the back of F 
indicator case, no connecting wires pon | veges 
between the terminal wires and the coils the 
magnet. 

905. Improvements In SeconpaRy Batrerigs, J. W. 
Swan, Newcastle-upon-Tyne.—24th February, 1882. 


4d. 

This relates to the economical production of inty 

divided lead for use in secon batteries. 

inventor takes sulphide of lead in a finely aividos 
state and reduces it to metallic lead by means of 
hydrogen evolved in process of electro-chemical 

or by chemical action alone. This finely divided lead 

is then applied to the pole plates of secondary cells. 

The invention also consists in the employment of 

for the of non-corrodible plates 

‘or secondary batte: 

922. IN APPARATUS FOR TRANSMITTING 
AND RECEIVING AUDIBLE SIGNALS BY MEANS OF 
Evecrricity, A. F. St. George, London.—25th Feb- 

ruary, 1882. 8d. 

The inventor takes a soft iron bar circular—or other 
shape—in cross section, and upon its poles arranges a 
coil of insulated wire. Opposite the poles of this bar 
he adjusts a coil of insulated iron wire attached to a 
vibrating — of wood. Surround this 
latter coil, but preferably in contact with neither the 
coil nor the diaphragm, he a 
second outer coil 3) insulated wire, and through this 


he passes a constant local current from a battery. The 
figure shows one form of the inventor's penne. 
Another part of the ——— relates to the 'y- 
ment of hollow bars of carbon, the wheelies 4 of the 
columns of air in which causes currents of ry” 
Another part consists in embedding a wire in a 
material, Ty that the heat the wire by the 
passage of a current expands it, su —- 
ducing molecular vibrations in the solid material. anil 
963. IMPROVEMENTS IN APPARATUS FOR PREVENTION 
oF ACCIDENTS BY ns C. N. Leroy, Paris.—28th 
February, 1882. 

This relates to a outaaties of levers and electric 
apparatus placed at certain intervals along a line and 
on the engine, which, should a train break down at 
any spot, will warn the drivers of other trains by the 
ringing of a bell on their engines that the line in Front 
of them is blocked. It also relates to a 


95. Exvecrric Lamps, W. J. Mackenzie, Glasgow.— 
7th January, 1882. 6d. 

The new features are in the support of the carbons, 
and the feeding by the action of springs, the carbon 
points protruding through ring holders to an extent 
which remains practically constant. 

189. Ramway Apparatus, A. H. Perry, 

don, and B. J. Houghton, Peckham.—1l0th 
January, 1882. 6d. 

Arranges for an electrical current to cause a bell or 
gong to sound at the required points, when the signal- 
man acknowledges train on line. 

‘700. IMPROVEMENTS IN THE GENERATION, STORAGE, 
anp Utiisation or Evecrricity, &c., J. 
Williams, Riverton, New Jersey, U.S., and London, 
—13th February, 1882. 10d. 

This relates to improvements in thermo-electric 
batteries and apparatus for the transmission vf 
currents for lighting and other purposes, as well as 

their regulation,°&c. 

'766. IMPROVEMENTS IN THE GENERATION, STORAGE, 
Distrisution, &c., oF ELECTRICITY, 

Willams, Riverton, New Jersey, U.S., and London. 
—l6th February, 1882. 4d. 

This relates to improvements on the inventor's 
patent No. 700, 13th February, 1882, and consists 
mainly in the employment of reservoirs of electricity 
for purposes of regulation. 

‘774. ImpROVEMENTs IN Prorectinc WiREs oR CABLES, 
&c., J. C. Mewburn, London.—lith 
—(A communication M. J. Jeune, Paris. 

(Not proceeded with.) 

This invention consists + substituting a braided, 
plaited, or woven metallic covering for the 
covering put on after the wires have been covered wi 

insulating material. 

815. LupRoveMENTS IN AND CONNECTED WITH RIVET- 
TING AND ROLLING egg ry F. J. Rowan, 
Glasgow.—20th February, 

The object of the to “fiminish manual 
labour and to obtain increased a and ex) 
tion in rivetting iron plates, &c., used in bu’ ding 
ships. To this end the parts of the inventor's appa- 
ratus carrying the rivetting die are made with an 
electro-magnet having two poles, the ends of which 
are placed against the plate and on each side of the 
wad hole, and another electro- et with the resist- 
ing die or dolly attached to it is Pp with the ends 
of its poles against the other side of the plate. The 
parts on opposite sides of the plate are arranged so 
that the positive = of one Fn ‘is opposite to a 
negative pole of the other, and soon. A commutator 
is eovidied for manipulating the current. The 
rivetting may be done by electro-magnetic power or by 
levers. 

821. Improvements IN ELECTRIC C. 
N. Talbot, New York.—20th February, 1882. 6d. 

This relates to a series of signal-boxes located in 
various parts of a city, and furnished with a bell, 
electro-magnet, and circuit-breaking device, by which 

can be sent to acentral station for the —— 
of a messenger, and so that this messen, 
will ascertain on arriving at the box who it is 
requires him and what he is required for. 


864. Furnaces ror Burninc Heavy OILS AND OTHER 
LIkE ComsBustisies, J. H. Johnson, London.— 
February, 1882.—(A communication from La Société 
Nouvelle 4 Forges et Chantiers dela Mediterranée, 


a view to — eee sh boilers in 
lo boats. lied to a tubular boiler with 
heavy oil is conducted into a 
Seaervall under pressure and maintained as thin as 


ling which communicates electricall 

tender, and which, should any of the poor 

away, causes a to ring which alarms Fae 

Also toa | of es with which each ch carriage 

is provided, and which, should yw 

on an incline, are at once lowered an Aan th 
further movement. Also to a contrivance for warning 

the engine driver whether a in is at “all cone" 

otherwise, by a modification of the first-named - 

provement. 

9'79. Wasuina Coat, H. J. Allison, London.—28th 
February, 1882.—{A communication from B. Coppée, 
Belgium.) 1s. 

This consists, First, in a continuous automatic ated 
cess for treating coal from the time it is submit 

the sortin and washing until it is 

y, tho of the apparatus this 

pu ; Thirdly, ‘the automatic transport of the 
purpoes washed at different points by means 
of a current a water ; Fourthly, the employment of 
feldspar to serve as a bed to thi the cases for t pe 
fine coals ; Fifthly, the employment of Gams o! 
forated buckets and reservoirs to 
the water it contains ; Sixthly, the pA of 
towers and ho: ge for and storing washed 
coals ; Seventhi: y, the employment of pointed cases 
for the classification of Md small coals, and the con- 
centration of slimes; Eighthly, the employment of 
vibrating frames for draining coals ; and Ninthly, the 
production of a — product in the =a cases 
when necessary to treat coals containing schists. 

983. Scovrinc Wasuine Woo1s, &c., J. and W. 
McNaught, Rochdale.—1st March, 1882. 10d. 

This relates, First, to mechanism for puis 
wool | in and delivering it from the ones of wi 
and ts in combining excen- 
tric toctned wheels with the shafts rotating the cranks 
for actuating the propelling and ae, forks. 
prongs, or toothed frames, so that the shaf ta will 
rotate at a slow speed when the teeth move forward 
and operate on the wool, and at a quick speed when 
moving backwards ; Secondly, to a for pro- 
pelling wool in and oe ! it from the trough 
when She latter is arranged so that the wool is 
delivered from it at about the level of the liquor 
therein ; and Thirdly, to means for os the 
trough *of mud and sediment when the liquid is 
discharged. 


984. Hose Covptinas, J. C. Hudson, Blackfriars.—I1st 
March, 1882. 6d. 

The coupling is in two parts, each secured to one of 
the pipes to be coupled, and one having an internal 
circular recess containing catch plates fitted with 
springs. The other part has an external circular 
groove to receive the catch-plates, which can be dis- 
ong ed by means of a stud passing to the outside and 

with a knob. 
Gas Motor am, J. Fielden, Gloucester.—1st 
March, 1882. 10d. 
This relates to im: “yy on patent No. 582, > 


the acting stroke of the piston. A is the wor ing 


po e working piston C. To 
ton E of the charging pum; = 
driven from the crank The 


allow of the angular vibration of the connecting rod, 
and its outer surface is convexed, and over it works a 
sliding cover H, in the centre of ‘which is a socket to 
receive a spherical boss oc the stuffing-box K, through 
which connecting orks. ‘orts are form 
ugh the covers, and with reserv: 


3528. SECONDARY BATTERIES, C. = New Haven, 
U.S.—25th July, 1882. 
3623. Lamp Burners, H. W. Hayden, Waterbury, 
U.S.—81st July, 1882. 
102: 
103 
104 
1047, 2d.; 1048, 6d.; 1049, 2d.; 1050, 2d.; 1051, 6d.; 
922 
1071, 8d.; 1074, 6d.; 1081, 2d.; 1082, 2d.; 1086, 2d.; 922) , 
1087, 8d.; 1088, 6d.; 1093, 6d.; 1094, 6d.; 1095, 6d.; hie an 
1097, 2d.; 1101, 4d.; 1102, 2d.; 1105, 6d.; 1110, 2d.; Qoss=sS_ 
1111, 2d.; 1112, 6d.; 1115, 2d.; 1116, 2d.; 1121, 2d.; or — Z 
1122, 1132, 2d.; 1133, 6d.; 1139, 6d.; 1140, 2d.: Steg 
1147, 6d.; 1156, 2d.; 1157, 6d.; 1168, 6d.; 1186, 6d.; ZAN Za 
sd 
= 
| 
This relates to a tus for burning heavy oils with 
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O. Pisa rotating air valve, with passages in it com- 
‘municating with the external air, the reservoir, and 
the cylinder, Tis a gas supply valve, fitted with a 


| 


perforated pipe to ensure a perfect mixing of the 

charge, and V is a valve to allow the products of com- 

bustion to be discharged from the cylinder. 

1004. Snips’ Loos, F. Webster, City-road.—2nd 
March, 1882.—(A communication from W. Webster, 
Captain of 8.8, Albion.) 4d, 

The object is to provide means whereby a signal is 
given on board the vessel when the action of the 
revolving blades of the log is obstructed, and it con- 
sists in attaching the tow line to the axis of a detec- 
tor, to which an adjustable amount of resistance is 
applied, and which when caused to revolve works an 
index or sounds a gong. 

1005. Borer Tunes or Fives, &&., W. H. Wood, 
Cookley.—2nd March, 1882. 6d. 

The tubes or flues are made in lengths either con- 
cave or convex, and are joined together without 
flanges by making one large enough to overlap the 
other, or they may be joined by flanges at the ends 
rivetted or welded, or with a ring between them. 
Machinery is described consisting of rolls of suitable 
form to give the lengths the desired shape. 

1006. Draw-orr Cocks, 8. B. Goslin, London.—2nd 
March, 1882. 6d. 

The object is to form draw-off cocks suited amenty 
to domestic boilers and steam cylinders, for the pur- 
pose of preventing their exploding in consequence of 
the stoppage of the pipes, and it consists in construct- 
ing such cocks so that they at the same time form 
spring safety valves, which open automatically when 

© pressure in the boiler or cylinder is higher than it 
should be. 

1007. Damper Reoutator, S. P. Wilding, London. 
—2nd March, 1882.—(A communication from V. H. 
Hallock, Brooklyn, U.S.) 

The regulator is designed to regulate the action 
the dampers of boiler furnaces, and bein, trolled 


Thirdly, diazoamidoazobenzole, diazoamidoazotoluole 
midoazoxylole; and Fourthly, the mono and 
disulfo-acids of these diazo-compounds ; and in the use 
of the colouring matters so obtained for dyeing and 
printing. 
1088. Heatep Gass, F. Wright and M. W. 
W. Mackie, Gray's Inn-road.—8rd March, 1882. 6d. 
This relates to shaping glass heated by blow-pipe or 
otherwise to forms which are usually those of solids of 
revolution, the object being to hold the glass treated 
in suitable positions for the operations to which it is 
subjected, without depending on manipulation. For 
this purpose the tubes or rods of glass are passed 
through hollow mandrils fitted to a pair of headstocks 
capable of sliding on a lathe bed, and between which 
is a slide rest with one or more heating flames and 
tools to work the glass as it is caused to revolve. 
1084. Gatvanic Cuarns, C, D. Abel, London.—(A 
communication from A. L. A. Kraehmer, Dresden.— 
ne and copper plates are arran on oppos' 
— of cloth, the couples being connected o silk 
co) 


1085. Srorrerinc Botties, W. W. Macvay and R. 
Sykes, Castleford.—3rd March, 1882. 6d. 

This relates to improvements on patent No. 738, a.p. 
1878, in which a screw was formed inside the neck of 
the bottle to receive a cap or ferule, and it consists 
in cutting parts of the thread away from the neck and 
the - or ferule, so that the latter may be dropped 
into the neck and secured by a fie | turn, thus 
fastening the elastic washer inside the neck. 


1036. Manvuracture or Carbon, H. Liepmann and P. 8. 
Looker, London.—3rd March, 1882. 6d. 


material is submit 

carbonised any by heat and the action of acids 

or caustic alkali. 

1037. Rorary Arr, Gas, ok Vapour Pumps, R. Skene, 
Lambeth.—3rd March, 1882. 6d. 

At the end of the revolving cylinder B of the pump, 
and within the outer cylinder A, at either or each end 
is applied a pair of packing rings, which are pressed 

t the end of revolving cylinder, and work air- 
tight, pea pacer for wear. The construction of 
the —_ modified by the addition of a chamber 
K, in which is stored a liquid which is not mixable 
with the vapour, air, or gas, that the pump is exhaust- 


ni or compressing, and which at the same time is a 
Infreant The Stabe k leads from the bottom of 


by the steam pressure its action is uniform, thus 

ane regularity of power and economy of fuel, and 

adding to the safety of the boiler. A plunger, 
weighted according to the pressure required, con- 
trols the dampers by chains passing over an 
such plunger working in a cylinder an 
operated on by an adjoining water chamber conn 
directly to the steam pressure. 

1016. Measurinc J. Darling, Glasgow, 
—8rd March, 1882.—( Not proceeded with.) 2d. 

The apparatus is a for measuring cloths and 
other webs in the rolled or folded as well as in the open 
state, and it consists of a thin tube, which can be 
readily inserted between the folds and secured to the 
inner end of the web and wound round to the outer 
end, causing a graduated cord to be unwound from a 
suitable box. 

1017. InsuLatTING APPARATUS FOR OVERHEAD TELE- 
GRAPH Lines, J. » Birkenhead, — 8rd 
March, 1882. 6d. 

The top of the insulator is screw shaped, and the 
wire is fastened by means of a shackle. 


1018. Ve.ocirrpes, G. Singer and R. H. Lea, 
Coventry.—8rd March, 1882.—(Not proceeded with.) 


This relates to means for driving tricycles so that 
both driving wheels may be propelled either back- 
wards or forwards, and at the same time, and also in 
turning a corner each wheel will run independentl: 
of the other, and revolve at the required rate of apeok 
without any attention on the part of the rider. 

1019. Fire-resistinc Bricks aND J. 
Mountford, Birmingham.—8rd March, 1882.—( Void.) 


2d. 

The bricks are made by grinding and mixing in a 
mill asbestos and silicate of soda or potash with or 
without fire-clay, and then moulding the mixture 
into bricks which are burnt in ordinary kilns. 


1020. Apparatus FoR TRANSMITTING AND RECEIVING 
J. Rapieff, London.—8rd March, 1882. 


A number of contacts variously arranged in con- 
junction with coils are used. 
1021. Door Rops anp Sprinas, L. Lenzberg, Buston- 
road,—3rd March, 1882.—(Not proceeded with.) 2d. 
This relates to rods to carry curtains hung on doors 
to Bn draughts, and it ists in bining 
with such rods springs, which act on the door so as to 
cause it close automatically after having been 
opened, 
1022. Etevatina APPARATUS FOR DISCHARGING 
Grain From Suis, &c., W. Blythe, Liverpool.—3rd 
March, 1882. 8d. 
The object is to construct a portable elevator which 
may be arranged to act at the bottom of the bulk of 
n, so that the latter by its own weight will fall 
towards the elevator, and it ists in providing a 
tube to be placed in the ship and receive the elevator, 
such tube being either fixed or portable ; in the latter 
case it is fitted with an external thread and a pointed 
end so as to enable it to screw itself down to the 
bottom of the grain when caused to revolve. Within 
the tube a chain of buckets is inserted, and lifts the 
- from the vessel up the tube, discharging it out- 
side, 


1023. InpicaTING AND REGULATING THE CURRENT OF 
Evecrric Generators, 7. J. Hanford, London,— 
(A communication from T, A. Edison, Menlo Park, 
New Jersey, U.S.—8rd March, 1882. 8d. 

A bell or indicator is placed in a shunt circuit, 
which is to give notice of alteration in the current. A 
further claim is for a safety plug to prevent injury to 
the machine, when, by the addition of lights, it is 
asked to work above its capacity. 
1080. Cotovrina Matrers For DyEING AND Print- 

Inc, C. D. Abel, London.—8rd March, 1882.—(A 
communication from C. A. Martius, a 4d. 

This consists in the production of red and brown 
azo-colours by combining anthrole or anthro-sulfo- 
acid with any one of the following diazo-compounds : 
First, diazo-benzole, diazotoluole, diazo-xylole, diazo- 
cumole. A and B diazonaphthole, diazo-anisole ; 
Secondly, the sulfo-acids of these diazo-compounds ; 


ber to near the centre of the revolving 

cylinder. The pressure upon this liquid at the outlet 
will force it into, and cause it to fill, the inside of 

e revolving cylinder B. The exhaustion or suction 
of the inlet port a is utilised to draw out the air 
from the interior of the revolving cylinder B, by 
means of the tube L, with a stop cock 1, which is 
closed when the air has been completely withdrawn. 
1088. Pumps, H. Gardner, London.—8rd March, 1882. 

—(A communiation from H. Gillmore and J. Shaw, 
Canada.)—({Not proceeded with.) 2d. 

The object is to overcome the weight of a column of 
water in the discharge tube of a — by counter- 
balancing it with a like discharge tube, both tubes 
being hung to reciprocate perpendicularly, whereby 
water can be pumped with ease. 

1089. Sroves anp Grates, G. Gore, Balsall Heath, and 
W. Morris, Blackheath.—3rd March, 1882.—(Not 
proceeded with.) 2d. 

This consists in supplying fresh fuel to the bottom 
of the fire from a reservoir forming part of a hopper 
behind the back of the grate. 

1040. Sarery Vatves, &c., W. Brierley, Rochdale, and 
M. Mitchell, Bacup.—4th March, 1882. 1s. 4d. 

This relates, First, to safety valves weighted directly 
by —— or springs, and consists in forming the 
valve like acylinder with the open end downwards 
and ground to fit the seating. In the centre of the 
steam pire leading to the ve is a tube secured to 
arms fixed in the bore of the pipe, such tube extend- 
ing down into the boiler and up into the cylindrical 
valve, and it has a to it near the valve penne 
Secondly, to the bination and arrang t of a 
safety valve to be loaded by the pressure of a column 
of mercury, and consisting in securing the valve to a 
disc to which a diaphragm is attached, above which is 
a vessel covering the diap! and communicating 
by a column tube with a reservoir of mercury at 
its upper end, which presses —— the mercury in the 
vessel, the lower end of the column tube in the vessel 
coming into a cup attached to the diaphragm plate ; 
Thirdly, to means for lifting safety valves or their 
weighing levers when a given pressure is attained, and 


or fountain pens of drilled jewels mounted in a setting 
of gold or other incorrodible metal, and fixed to the 
holder by screwing or other suitable means, 


104'7. FasTenincs ror Winpow Sasues, S. A. Clark. 
Croydon.—4th March, 1882.—(Not proceeded with.) 


On the sides of the lower sash two vertical axes are 
mounted, one on either side, and have handles at 
their lower ends, which serve to turn the axes when 
arms on them enter recesses in the side frames, and 
lock the sashes in position, and also to lift and lower 
the sashes when required to open or close the window. 


1048. Fucter Presses, H. Johnson, F.C.S., Strat- 
March, 1882. 6d. 

The object is to construct filter presses so that they 
are more efficient and capable of standing higher 
ressures than at present, and it consists,, First, in 
orming the filtering diaphragms with projections on 
the filtering or drainage faces corresponding 
similar projections on the adjoining diaphragms 
throughout the series of cells, the last diaph at 


of silk, cotton, or other material, such stitches being 

afterwards caees and incorporated with the 

music sheets by hot pressing or rolling. 

1062. usep SHoorine From Traps, &c., A. 
M. Clark, London.—4th March, 1882.—(A communi- 
cation from P. J. and BE. A. Jarre, Paris.) x 

This consists in the use of balls of india-rubber 
inflated by a suitable gas, and weighted by the intro- 
duction of a solid substance in a pulverised or other 
condition, preferably of fey . Apparatus for 
inflating and weighting the is is described. 

1065. Buinps or ScrEENs ror Winpows, J. Wetherilt, 
Mayfair.—6th March, 1882. éd. 

The improvements are particularly applicable to 
blinds which screen the lower portion only of a 
window, the upper part being protected by roller or 
other blinds, and it consists in forming the blind 
or screen by a surrounding frame with bars, rods, 
tails, or laths, the upper and lower opposite sides 
being provided wii studs to pass into slotted 


each end of the series being similarly supported on 
the head and follower of the filter press when in 
operation. When the cells are screwed together with 
e cloths covering their surfaces, these projections 
bear against each other with the cloth between them, 
and form a continuous resisting stay to prevent the 
collapse of the plates; Secondly, when necessary to 
form the filtering faces in lead or tin, the diaphragms 
are formed of a core of iron or steel (with or without 
= ae described), on to which the lead or tin 
cast. 


1049. Stipes, A. C. Henderson, London.— 
4th March, 1882.(A communication from C. Grata- 
loup and J. Leymarie, Paris.)—(Not proceeded 


This relates to the slide to which the ends of the 
stretchers are secured, and it consists of a tubular 
slide with an upper rim having notches to receive the 
ends of the stretchers, which are secured by a wire as 
usual, Inside this slide is a second tube, having a 
cup, through apertures in which the stretchers pass. 
The tubes slide one on the other, so that free play is 
given to the stretchers, and when the umbrella is 
closed the inner tube is pushed upwards, and forces 
and secures the stretchers against the stick. 


1050. Pressure Repucina Vatves, W. Wesis- 
Zurich.—4th March, 1882.—(Not proceeded 


2d. 

The loading weight is placed directly over the valve 
which closes the steam passages, and is preferably in 
the form of a vertical cylinder enclosed in the valve 
— while the valve is of conical or other suitable 

pe. 
1051. Armour Puates, J. D. Ellis, Shefield.—4th 
March, 1882. 6d. 

This relates to improvements on patent No. 3629 
A.D. 1880, and consists in forming plates of iron an 
steel combined, by the employment of a frame or edge 
piece or pieces (which separate the wrought iron plate 
steel), having a web or webs project e 8) 
for the molten steel. 
1052. Ve.ocirepg or VEHICLE For LocoMmoTION BY 

Manvat Power, 7. H. Ward, Tipton.—4th March, 
1882.—(Void.) 2d. 

The velocipede for two riders consists of an axle 
carrying a wheel, and a horizontal framing extending on 
either side the wheel, and beyond the periphery thereof 
on either side, and capable of oscillating on the axle. 
The frame carries at each end the pore be arranged at 
such a height that the feet of the riders can be brought 
in a with the ground, and used to propel the 
vehicle. 


1058. Suprortixc anp Disencacine Sxrps’ Boats, 
M. B. T. Bilow, Hamburg.—4th March, 1882. 6d. 
To support the boat two stands made of parallel 
rails are ~— and arranged so as to allow of the 
motion of sliding chocks between them, the chocks 
being kept in position by wedges swinging on shafts 
and eperated by levers attached to the shafts. The 
lower ends of the boat lashings are attached to the 
ds, and the upper ends to a bar bent at the ex- 
tremities to form hooks for holding the lashing rings. 
When the bar is turned by a lever the rings slip off, 
and the lashings fall down, leaving the boat free. 


1054. Te.ernone Apparatus, N. K. Cherrill, Short- 
nds, — th March, 1882.—(Not proceeded 


Suggests the use of spirals of wire in connection 
with or without diaphragms. 

1055. Manuracture oF Sucar 1s Lumps, PrEeces, oR 
Buiocks, H. H. Lake, London.—4th March, 1882.— 
(A communication from Lebaudy Fréres, Paris.) 6d. 

The blocks or lumps are made in apparatus con- 
sisting of a pressure filter provided with tables having 
ribs and jections, such tables being placed one 
upon another, or side by side, in such a manner as to 
leave between two adjacent tables a series of spaces 
for the reception of the material to be moulded. 
1056. or Foipixa Boats, J. P. Wright, 

Redhill.—4th March, 1882. 8d. 

Each side of the boat is made in three pieces, with 
hinges uniting the two end pieces to the middle piece, 
the hinges being made of webbing, metal, or other 
suitable material. The bottom is made of waterproof 
flexible material connected to the lower edges of the 
sides, and at the bow and stern comes up and is 
secured inside between the same. The side pieces are 
kept apart by a central burden or bottom piece held 
in position by ribs at about the midships portion, and 
the bow and stern are similarly provided with burdens 
or bottom pieces. Seats are fitted to the inner sides, 
to which they serve as stiffeners. 

1057. Manuracrure or Suaar, C. Scheibler, Berlin.— 
4th March, 1882. 4d. 
(This consists, First, in the process o 


consisting of a piston actuated by steam and connected 
with the valve ; Fourthly, to opening safety valves 
when the water level in the boiler becomes dangerously 
low ; Fifthly, to means for relieving boilers for baths 
from excessive dangerous pressure ; Sixthly, in obtain- 
ing any required length of mercury in column with- 
out having it in one long column by connecting together 

a number of syphons with a cistern at the lower part, 

and a cup fit for the upper part of each. Other im- 

provements are described. 

1041. Covurtines, J. Westley, Chorley, Lancs.— 
4th March, 1882.—(Not proceeded with.) 2d. 

The two parts of the coupling are locked together by 
means of sliding bolts mounted in one part, and 
which when pushed inward project over a flange on 
the other part, the bolts being then locked to prevent 
them being pushed back by the pressure of the water 
or by other causes. 

1042. Woop Putr, M. Jordan, Manchester, and A. 
Egestorf{, Hanover.—4th March, 1882.—(Not pro- 
ceeded with.) 2d. 

The wood is sliced or cut into chips or shavings, and 
then reduced to pulp by treating it with steam in a 
suitable vessel in presence of sulphide or bi-sulphide 
of lime. 

1048. Suears, 7. Brown, Shefield.—4th March, 1882. 
—(Not proceeded with.) 2d. 

This relates to the — of a spring of V shape, 
and the two ends of which can be brought towards 
each other by means of a screw bolt to the bows of 
shears constructed as described in patent No. 2247, 
A.D. 1878, the object being to regulate the strength of 
the spring bow. 

1044. TreLernone Transmitters, R. and M. Theiler, 
Islington.—4th March, 1882. 6d. 

Instead ef the ordinary diaphragm, fibrous or cellular 
substances are used, and instead of carbon, tellurium, 
molybdenum, or manganese is employed for contacts, 
1045. SrvLocraruic or Fountain Pens, J. D. Carter, 

Finsbury-square.—4th March, 1882, 4d. 
is consists in forming the points of stylographic 


f separating 
» precipitated while hot, after it 
has cooled down by the systematic lixiviation with 
water, or cold saturated strontian solution in the 
ordinary lixiviating apparatus or centrifugal extractor. 
Secondly, the rendering of the strontian saccharate, 
while yet warm and plastic, into the shape of bricks 
or other forms for the purpose of the lixiviation named 
in the first claim. 
1058. Propuction or ALuminium, J. Morris, Udding- 
ston, N.B.—4th March, 1882. 4d. 
consists essenti in heating an intimate 
mixture of aluminia and carbon or carbonaceous 
matter to the temperature of ignition within a close 
vessel, and subjecting the mixture to the action of 
carbonic acid gas, whereby carbonic oxide is formed, 
and the alumina is reduced, in whole or in part, to 
metallic aluminium. 


1059. Krys orn Pecos or Vio.ins, Harps, &., J. 
Stuttaford, New Barnet.—4th March, 1882. 6d. 

The object is to facilitate the fixing of strings in the 
keys of violins, &c.; and it consists in boring a hole 
from the top button or wing down to the cross-hole 
through which the string is passed. The first hole 
has an internal thread, and receives a screw rod, the 
end of which nips the string in the cross-hole. 

1060. Testinc Burter, F. H. F. Engel, Hamburg.— 
4th March, 1882.—(A communication from W. Osten, 
Hamburg.—(Not proceeded with.) 2d. 

The apparatus consists of a cylindrical vessel with a 
cover ee upright cylindrical prolongation, the 
top of which is pressed into the opening of the pro- 
longated and forms a hopper. The vessel is 
heated, and the butter runs down into a glass vessel 
beneath, the sides of which are graduated, so that the 
— of fatty matter to water and other im- 
purities may be readily seen when cool. 

1061. Tune Banps or Music SHEETS FOR MECHANICAL 
Oroans, &c., A. J. Eli, London.—4th March,) 1882. 
—(Not proceeded with.) 2d. 

This consists in strengthening the tune bands or 
sheets of cartridge paper at the edges and _ between 
the holes and longitu slots ‘by means of stitches 


p gs. The lower part acts as a hinge for the 

extent, the upper suppor y arms, 
which fold into AM gates and are notched at their 
free ends to fit over the upper part. 

1068. PorrasLe Letrer-copyinc Press, W. J. 
Brewer and J. R. Meihé, London.—6th March, 
1882.—(Not proceeded with.) 

This relates to a light portable copying press in 
which mechanical pressure is employed, in combina- 
tion with an elastic air or water bag to equalise such 
— ; and further, in the construction of the dif- 

erent parts so that they may form a seat, cushion, or 

buoyant life preserver. 

1069. Fixinc Heets or Boors, &., J. Nief, Paris. 
—6th March, 1882.—(Not proceeded with.} 2d. 

The object is to avoid the necessity of taking out 
the last when fixing the heel, and it consists in inter- 
posing between the sole and the heel a plate of 
leather, wood, metal, or other suitable material, which 
ig ane forward to about the centre of the sole, and 

firmly secured to the heel. This plate is chamfered 
all round to form a groove between itself and the heel. 

10°70. Imrratinc NrzLLo on METALLIC &c., 
F. Wirth, Frankfort-on-the-Main.—6th March, 
leas communication from F. Beck, New York.) 


This consists in producing the desired design upon 
the panel or plate by means of photo-engraving or 
hoto-etching, then coating the engraved surface with 
apan or other soft enamel, and drying the same, 
removing the surplus of the enamel by grin 

or other means until the surface of the enamel is even 

with that of the metal, and finally plating the surface 

of the metal by electro deposition. 

1071. Fotprxc Cuarrs, C. D. Abel, London.—6th 
March, 1882.—(A communication from C. Timme, 
Germany.) 8d. 

This relates to a folding chair which when opened 
shall have the jointed parts rigidly secured together, 
while the back and legs are enabled to be made of any 
desired curvature instead of requiring to be straight 
and llel, as in such chairs of ordinary construc- 
tion in which the seat is made to slide up the back. 


March, 1882. 6d. 

In the drawing A is the steam boiler, in which B is 
the working water level, C the flues, D the ordinary 
feed valve placed at the front of the boiler, connecting 
by the pipe E to the back-pressure valve F, or it may 
be coupled to an ordinary feed valve in any other posi- 
tion, which is frequently found at the top of the 
boiler; in such a case the pipe E will be vertical 

of horizontal, as shown. The back-pressure 
valve F is placed inside the boiler, upon which is 
mounted the lever G on the fulerum H. The pipe I 
is connected to the outlet J on the feed or back-pres- 
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sure valve, and extends downwards into the water, to 
convey the feed water being supplied below the 
working water-line. The valve is loose from the 
spindle K, thus enabling it to perform its function as 
a back-pressure valve, only being lifted when forced 
by the action of the water, and closing again when 
the pressure is reduced below that in the boiler with- 
out affecting the lever G and float. 


1081. Warer VeLocirepes, A. Whitiall, Kidder- 
minster.—6th March, 1882.—(Not proceeded with.) 


2d. 

This relates to an aquatic velocipede, and consists in 

the combination of a pair of twin hulls braced 

together with a frame similar to that of a bicycle. 

1082. Horsgsnor, &., J. J. Norman, East Green- 
wich.—6th March, 1882.—(Not proceeded with.) 2d. 

The shoe is cast in a mould and is preferably of 
white metal, the lower surface having a recess running 
round it to receive a composition that will wear well 
and yet prevent the horse from slipping. 

1086. Furnaces or Stream Borers, A. Mellor, 
Nottingham.—7th March, 1882.—(Not proceeded 
with.) 2d. 

All the draught space below the furnace is abolished, 
and the furnace bars are replaced by a platform, above 
which piping is arranged so as to cover the seating of 
the fire space. These pipes supply coal gas and an 
inflammable liquid such as parahin, and they are 
covered with asbestos. A fan supplies air to the 
furnace. 

1087. anp Finisuine Hats, &., R. Wall- 
work, Manchester.—7th March, 1882. 8d. 

This relates, First, to apparatus for felting hats, and 
is also applicable for washing and churning machines, 
and it consists of a series of discs secured at any desired 
angle on an axis with spaces between them. The 
shaft is supported in hanging arms, and is pressed 
towards the bottom of a ribbed trough by means of 
an adjustable weighted arm; the Second part of the 
invention relates toa machine in which the hats are 
finished by being placed on a block and rapidly 
rotated while sand-paper is held on the surface, 
1088. STeaM-JACKETTED CorreRS OR Bortine Pans, 

G. Inskipp and J. Mackenzie, London.—7th March, 
1882. 6d. 

The object is to form the coppers or pans with the 
copper bottom of such form as to render it more 
capable of resisting the pressure of the steam in the 
jacket, and also to avoid the necessity of making more 
than one steam-tight joint between the copper or pan 
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and the jacket, and it consists in or | the copper 

bottom with the convex side ds and the 

side towards the jacket. The discharge opening is at 

one side beyond the steam jacket, so that the only 

joint required to be e is round the circumference 
of the jacket. 

1098. Marxinc ovt Lawn Tennis Courts, &c., R. 
W. Ralph, and W. & Underill, Newport, Salop.— 
7th March, 1882. 6d. 

The object is to form an 4) 
lawn tennis courts, in which dry marking material, 


and it consists of a frame, a double roller with cross- 
pins or li a canister for holding the marking 
material, and having a perforated trough along the 
bottom thereof, and a lifter arm projecting therefrom, 
and, lastly, a handle and chain. 


Hotpers ror Evecrric Lamps, B. Johnson, 
London.—Tth March, 1882. 6d. 

Describes forms of sockets having a centre butt con- 
tsvt and a peripheral contact. 

1095. Fitrer Presses, W. G. Strype, Wicklow.—7th 
March, 1882. 6d. 

This relates to simplifying the construction of filter 
presses and obviating the liability of the filter-plates 
to fracture owing to the existence of central or cross 
grooves or channels and outlet holes for the discharge 
of the filtered liquid. The grooves are carried through 
the bottom or other sides of the filter plates, which, 
with the filter cloth, form the joint between the plates, 
instead of terminating them as at present in cross 
grooves. 

1097. Jornts anp CovurLines FoR Tubes AND P1PEs, 
T. A. Bickley, Birmingham.—Tth March, 1882.— 
(Not proceeded with.) 2d. 

The ends of the tubes are brought together and a 
short piece of tube slipped over the joint, the covering 
tube being contained im a cover of barrel form, with a 
hole through which lead or cement is poured. 

1101. Metatiic Packine For Pistons, &., G. Hol- 
croft, Manchester, and J. Grundy, Ashton-under- 
Lyne.—7th March, 1882. 4d. 

The object is to make packing rings that will wear 
uniformly and press equally en all parts of their 
periphery, and it consists in making the rings excen- 
tric, the outer portion being concentric to the centre 
of the piston rod. The ring is cut or divided at the 
thinnest part so as to form a lap joint requiring no loose 
stop bits. 

1102. Looms, C. H. Clega and A. Hoyle, Littleborough. 
—Tth March, 1882.—( Not proceeded with.) 2d. 

This relates to improvements on patent No. 650, a.p. 
1874, and it consists in applying a pair of compress- 
ing rollers between the fell of the fabric and the 
cloth beam to act upon the fabric when woven, one or 
both of these rollers being driven at a greater or Jess 
speed than that at which the cloth travels, and a 
longitudinal motion imparted to them, so that fluff is 
prevented from adhering thereto. 

1105. Cuains, W. Penman, Gateshead-on-Tyne.—7th 
March, 1882. 6d. 

The chain is cast in a series of three or more moulds, 
one set of links being cast in moulds made up of three 
sections and then placed up in moulds made up of four 
sections in which they are supported vertically, while 
connecting links are cast on or around them in a hori- 
zontal position. 

1110. Reapincanp Mowrsc Macutnes, H. R. Allen, 
Indianapolis, U.S.—7th March, 1882.—(A commu- 
nication from M. Cochran, Indianapolis, U.S —(Not 
proceeded with.) ‘ 

On the main shaft is fixed conical gearing, covered 
by a case to which one end of an arm is attached, the 
other end, provided with a ball, being clasped in a 
socket on the shoe of the cutter bar. Connected to the 
shoe and passing up to the axle or gear case, is another 
arm to which a lever is attached for the purpose of 
raising or depressing the fingers of the cutter bar. 
The machine is set in motion or thrown out of gear by 
aclutch. The knife is driven by a crank and pitman 
enclosed in the ball-and-socket joint. 

1111. Rearmc anp Mowinc H.R. Allen, 
Indianapolis, U.S.—7th March, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to raising the cutter bar by the power of 
the horse instead of by hand, and it consists in the 
use of a small lever te throw a clutch in gear which is 
fitted with a pulley to wind up a chain connected to 
the cutter bar. 

1112. Prorecriox or Harsovrs anp Surppine, J. 
Shields, Perth.—8th March, 1882. 6d. . 

This relates to discharging oil on the surface of the 
sea, and relates partly to improvements on patent 
No. 3490, a.p. 1879, — | it consists, First, in the use 
of valves at the ends of the discharging tubes, and 
which are opened by providing a sufficient head of 
oil ; Secondly, in the use of hollow projectiles contain- 
ing oil and fired from a gun or rocket apparatus ; 
Thirdly, in filling buoys or beacons with oil and pro- 
viding valves which, when opened, discharge the 
same ; and, Fourthly, in the use of vessels curried on 
a wire and caused to discharge the oil they contain on 
to the water. 

1115. Urmuisatiox, as a Motive Power, or TrpaL 
CURRENTs IN Rivers, &., F. Pool, Charleston, 
U.S.—8th March, 1882.—(Not proceeded with.) 2d. 

Shoots or flumes are fitted along the sides of the 
river, or attached to pontoons, and rise and fall with 
them, where a good strong current can be obtained. 
Upon suitable floating pontoons water-wheel turbines 
or other motors are placed, and the water from the 
shoots is ducted ls ‘to such motors, and 
as the pontoon and motor rise and fall with the tide, 
power can be obtained as long as there is sufficient 
current to raise the water to the top of the wheel. 
1116. Cocks ror REGULATING THE FLow oF WarER, 

., A. Gutensohn, London.—8th March, 1882.— 
(Not proceeded with.) 2d. 

This consists of a screw spindle working through 
the outer end of a cylindrical case secured to the 
supply pipe, the inner end of which spindle acts on a 
rubber disc so as to close the supply pipe. 

1121. Errecrinc THE SEPARATION oF .SoLIps 
Liquips, H. J. Smith, Glasgow.—8th March, 1882.— 
(Not proceeded with.) 2d. 

A central vessel is fixed to a revolving shaft, and is 
fitted with a number of close vessels arranged radially 
round it and into which the mixed solids and liquids 
are led to be separated by centrifugal action, and from 
which the'solids are ejected by the same action, while 
the liquids are also drawn off without stopping the 
machine. 

1122. Porrery, &., R. Boote, Burslem.—8th March, 
1882.—(Not proceeded with.) 2d. 

A bed corresponding in shape to the article to be 
dressed is situate beneath a revolving spindle on which 
the article is mounted. Pieces of friable material are 
placed on the bed, and as the article revolves all irre- 
gularities are removed. 

1132. EarTrHenware Pires FOR THE CONVEYANCE OF 
Gas, Water, &., G. Smith, Bradford.—8th March, 
1882.—(Not proceeded with.) 2d. 

This consists essentially in embedding earthenware 
pipes completely in cement, mortar, or concrete. 
1133. Stoppers ror Borries, A. Clark, Soho.— 

8th March, 1882.—(A communication from G. D. 
Dows, Boston, U.8.) 6d. 

This relates to an external stopper fitted with a 
valve opening inwards, and formed so that a liquid 
under pressure can be introduced through it into the 
bottle when the —— is in place, and so that the 
pressure in the bottle will close the valve when the 
external pressure is removed ; also to an improved 
device to allow the contents of the bottle to be with- 
drawn by the valve without removing the stopper. 
1140. Wacons, W. Hornsby and R. Edwards, Grantham. 

—9%th March, 1882.—( Not proceeded with.) 2d. 
This consists in forming the hinged doors of wagons 


with corrugations, so as to stiffen them; and also in 

arranging the door fastening catch above the draw- 

bar, both being encircled by the same small brackets 
at each end. 

1189. Dynamo on MAGNETO-ELECTRIC MAcHINes, 7. 
J. Handford, London.—9th March, 1882.—(A com- 
munication from T, A, Edison, Menlo Park, Neu 
Jersey, U.8.) 6d. 

The Pacinotti bobbin is formed of cores of bars, the 


alll tat 


alternate bars th 

is a perspective view of the armatures. 

1147. Arracument oF WHEELS TO THEIR AXLES, &c., 
J. Mackay, Liverpool.—9%th March, 1882. 6d. 

This relates to the attachment of wheels to their 
axles, and the lubrication thereof, and it consists in 
forming a circumferential groove in the axle to receive 
a divided disc, which is held in position by a cap and 
screws, which attach it to the bush or axle-box. A 
recess is formed in the bush or axle-box, and receives 
a lubricant through a suitable passage. 

1156. Sopa anp Porasn, J. Mactear, Glasgow.—10th 
March, 1882.—(Not proceeded with.) 2d. 

The object is to improve some of the processes in the 
manufacture of soda and potash, so as to separate 
impurities ina more expeditious and less costly 
manner than heretofore, and it also comprises the 
utilisation of a bye-product, and it consists in heating 
the vat liquors formed by ‘the lixiviation of black ash 
in a boiler by steam at a pressure of from 70Ib. to 
150 1b. per square inch, the steam being injected into 
the liquor or passed through pipes in the boiler, 
1157. Sprswinc Macnrve Sprxpies, Thompson, 

Dundee.—10th March, 1882. 6 

The object is to increase the ness of spindles 
and permit them to be drivepg@éa higher speed, and 
in consequence of their 5 Weight and diminished 
tendency to vibrate, to allow r bobbins to be 
used ; and it consists in the use of a dead spindle A 


The figure 


on which the running spindle B revolves, the latter 

being tubular and supported at its bottom end instead 

of from the top of the dead spindle. The running 
spindle B has a ring C fixed to its lower end, and rests 
on a collar D attached to the dead spindle A, a small 

being provided to allow the lubricant to pass 

from the reservoir E to the interior of spindle B. 

1168. PorTaBLe on ENDLESS TRAVELLING RaILways, 
J. C. Mewburn, London.—10th March, 1882.—(A 
communication from G. Fender, Buenos a 6d. 

This relates to an arrangement of endless cables or 
chains which form a railway, to be continuously taken 
up and relaid in front of the wheels of road locomo- 
tives or other vehicles. 

1186. CompixaTion OF MATERIALS FOR THE MANv- 
FACTURE OF THE HEELs or Boots, &., W. 
Gedge, London.—11th March, 1882.—(A communica- 
tion from L. Dourdet, France.) 6d. 

This consists in a leather top piece with an incrus- 
tation or inlay of metal, the object being to render 
heels more durable, and prevent them treading over 
on one side. 

1204. ImprovEMENTs IN OR CONNECTED WITH THE Con- 
STRUCTION AND WORKING OF JUNCTION OR SwitcH 
APPARATUS, ESPECIALLY APPLICABLE FOR USE IN 
TELEGRAPH OR TELEPHONE Excuances, &c., W. B. 
Irish, Sunderland.—3rd March, 1882. 8d. 

This comprises an improved commutator consisting 
of a number of studs, each in connection with a 
different subscriber, arranged in an annular form, and 
a freely revolving arm pivotted in the centre of the 
ring of studs. By turning this arm to the stud corre- 
sponding to a certain subscriber's number, the 
attendant can place himself in communication with 
such subscriber. It also comprises an annunciator so 
constructed that the armature when attracted simply 
pushes the “drop” out of its normal position, thereby 
causing it to fall; and improved means of employing 
slippers, springs, and jacks for facilitating com- 
munication. 

1289. Prramputators, W. H. &t. Aubin, Bloxwich. 
—17th March, 1882. 

This relates to 2 ratus to prevent perambulators 
running down inclines when released, and it consists 
in the use of spring bolts so connected with the 
handle by which the vehicle is propelled that when 
the same is released the bolts will be shot forward 
and come into suitable position to lock the wheels of 
the vehicle. 

1297. Printep Faprics, J. Imray, London.—lith 
March, 1882.(A communication from T. Grison, 
Paris.) 2d. 

This relates to the use of substitution colours 
instead of mordants for printing on dyed fabrics, such 
colours being composed of salts or solutions having for 
base iron, copper, tin, zinc, chromium, lead, alumi- 
nium, and other metals, and soluble salts of manga- 
nese, chlorates of soda or potassa, and other oxidating 
salts, with glucose, sugar, molasses, or other vehicles. 
With these bases are mixed aniline colours, yellow, 
violet, green, red, blue, or others, made up with the 
mucilages ysually employed in printing, 


1249. ImpRoveMENTS IN ARMATURES FOR MAGNETO- 
Evecrric Macuinegs, &., C. L. Levey and B. Lum- 
ley, New York and London.—l5th March, 1882. 6d. 

relates to imp! ats on the G ring 
armature. The inventors form the body of the arma- 
ture of a number of sheet metal big alternating 
with plates of non-magnetic material, all the plates 
being in the shape of a wheel with central hubs. The 
shaft fits into central holes in these plates, and a key 
on it passes through a keyway formed in the central 
holes. Insulated wire is wound round the ring thus 
formed, each section or bobbin being separated by the 


Fic.! 


spokes. Figs. 1 and 2 show a transverse and a longi- 
tudinal section of the inventor's armature respec- 
tively. The invention also relates to an arc lamp, the 
lower carbon of which is stationary, the upper one 
being regulated by the differential action of two 
electro-magnets, one in the main, the other in a 
shunt circuit, 

1268. Furnaces, M. H. Watts and B. Swindells, 

Macclesfield.—16th March, 1882. 6d. 

This relates toan improved furnace bar for steam 
boiler and other furnaces, the object being to admit 
intensely heated air to the furnace at the top.f the 

, and mixing with the unconsum gases, 
increase the combustion and consume the smoke. 
The bars J are made hollow, and the ends nearest the 
bridge curve slowly upwards to an angle of 90 dey., 


i268] 


and to their ends are fitted loose finely perforated 
grids K. ted 


ese bars J are 
furnace, the fror.t part of the grate surface being fitted 
with ordinary bars L. In cases of slow firing, a self- 
closing damper is attached by rods to an automatic 
mercurial balance box B, consisting of two chambers 
in which mercury flows from one to the other, and by 
overcoming a nce weight, causes the box to turn 

over and so close the damper A. 

1842. Gass, C. A. W. Schin, Hamburg.—20th 
March, 1882.—(A communication from G. Leuffgen, 
Berlin.) 6d. 

This relates to the construction of melting furnaces 
for continuous or intermittent working, and its object 
is to produce glass quite free from clay or other impu- 
rities, and to “cassin” glass, and it con- 
sists, in the First ——_ in substituting for the ordi- 
nary clay plug in the melting vessel a hollow metal 
plug cooled by a stream of water ; Secondly, in form- 
ing the furnace with a central trough to receive the 
material, and one or two working troughs, the admis- 
sion to which is over ridges at the end of the central 
trough; Thirdly, to a special form of ‘‘dip bonnet” 
for blow- work, and consisting of a pipe descend- 
ing obliquely into the melting vessel from the arched 


top thereof, and having eee rm at top for observa-. 


tion, and a branch te ating in the working 
opening, through which the glass is out by 
the blow-pipe ; Fourthly, to a modification of above 
for pot work; and F thly, in the use of a hollow 
cooled turntable, which can be rai and low as 
required, and a set of moulds upon it, into which the 
fluid glass is deposited and acted upon by a press. 
1745. Sream Borters, R. H. Brandon, Paris.—12th 
April, 1882.(A communication from C. Gamper, 
Russia.)—(Complete. 
The invention ccnsists essentially in the combina- 


tion of two or more tubes A, carrying internally the 
concentric fire tubes E, which can be easily removed 


for the purpose of removing scale or incrustation ; 
with an upper boiler C, of any size and form, for the 
purposes of producing high-pressure steam, with a 
relatively large heating surface in proportion to tho 
volume and weight of the boiler. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ojice Oficial Gazette, 


264,478. Seepino Device, John L. Riter, Brownsville, 
Ind.—Filed June 2nd, 1882. 
Brief.—The rosette is cast upon the cylindrical 
smooth gate and rotates in an annular recess in one 
side of the cup. Parallel feeding prongs upon the 


264478] 


dise are projected through tho rosette over the cylin- 
drical gate - graduating the feed. Upper and lower 
cut offs are mounted upon the through shaft and 
move with it. 
264,571. OrciLLatinc Pump, Carl Schlund and Peter 
Petry, Newark, N.J.— filed July 11th, 1882. 
Claim.—The combination of a pump cylinder A, 
having an interior valved oscillating piston BI, 
auxiliary inclined valve seats D, and valves Dl, a 


| 


fixed transverse partition C, vertically below the 
ournal bearing of the piston shaft, and a removable 
ront head A®, having suction pipes E FE, one at cach 
side of the fixed partition, and a discharge pipe F, 
communicating with the space above the piston, 
substantially as set forth. 


SovutH KEensIncton MusevuM.—Visitors during 
the week ending Oct. 7th, 1882 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m, to 
10 p.m., Museum, 11,871; mercantile 5 
Indian section, and other collections, 4611. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 5 p.m., Museum, 1917; 
mercantile marine, Indian section, and other 
collections, 455, Total, 18,854. 

WATERPROOF PAINT.—Boil 7°5 kilos. linseed oil 
with 330 gr. resin, 330 gr. litharge, 50 gr. red 
lead, and 50 gr. umber, and 230 gr. zinc sul- 
phate. A solution of 350 gr. potassium hydroxide 
and 350 gr. alum in 15 kilos, water is added 
gradually. For the preparation of the printing 
colour 5 kilos. chalk and 1kilo. zine white are 
treated with 50 gr. alum dissolved in 3 kilos. water, 
and mixed with a decoction of 750gr. glue in 
2 kilos. water. This is added to 2 to 24 kilos, 
the above varnish, and the mixture diluted 
petroleum, 
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THE NATIONAL BAVARIAN EXHIBITION 
AT NUREMBERG. 
No, IL. 
In machinery a good display is made, both in first movers 
and tools, although there does not appear to be much of 
special interest in either department as regards novelty. 
As might be expected, the national beverage is duly 
honoured, machines for malt-crushing, mashing, steeping, 
and cooling, and yeast presses, being well represented, and 
many of them in action. By far the larger number of con- 
tributions in this section are made by three or four firms, 
ywrominent among them being the Niirn- 
rg Joint-Stock Engine Company, for- 
merly Klett and Co., whose works on 
the glacis of the old fortifications cover 
about 33 acres, and employ on an aver- 


short cylindrical water tube. The Dingler boiler is on 
MacNicol’s plan; the lower heating tube being connected 
with the main boiler by a system of parallel tubes of small 
diameter, like those of a Root boiler, placed immediately 
above the fire, which gives a very rapid circulation. In 
this an inclined step grate is used, and the furnace door is 
reduced to a mere slit like a letter-box, the firing being 
done with a rectan scoop holding but a small quantity 
of fuel, which in this case is small, wet, and dirty slack, 
such as under ordinary conditions of firing could scarcely 
be used at all. 

Much attention has been paid by the Bavarian engineers 


Figs. | and 2 


age about 2200 hands, with a producing 


capacity of 600 to 700 passenger car- 
riages and 3000 to 4000 goods wagons, 


the former being entirely completed, 
including the cabinet and upholstery 


work, on the spot. Flour-mill and 
brewery plant, pumping and factory 
engines, and station fittings, such as 
weigh-bridges, turn-tables, and traver- 
sers, are also largely produced. Another 


is of the eight-coupled type usual on the South German 
and Austrian mountain lines, with horizontal outside 
cylinders of 520 mm. diameter and 610 mm. stroke, the 
piston rods being carried through the forward cylinder 
covers, the excentrics and valve gear being all inside the 
frames ; the direct-heating surface is 95 square metres, that 
of the tubes 148°5 square metres, and the grate 2°15 square 
metres ; the working pressure is 10 atmospheres ; the effec- 
tive diameter of wheel tread is 11170 m., the length of 
wheel base 3°900 metres, the length over all 9°700 m., 
breadth 3°100 m., and height 4100 m.; the weight in 
running order is 54 tons. The outer shell of the boiler is 
1500 m. in diameter, and the copper 
fire-box being unusually broad could 
not be lifted into its place from below, 
but was pushed in from behind, for 
which purpose the hinder plate of the 
boiler, as will be seen in Fig. 2, was 
flanged outwards. Two of these en- 
gines take a train of twenty loaded 
wagons of 17 tons gross weight each, 
or 340 tons exclusive of the weight of 
engines and tenders, upon a rising 


gradient of 1 in 37-38, and curves of 
300 metres radius, at 15 or 16 kilometres 
per hour, under which conditions 


the work developed by each engine is 


speciality is the Werder testing machine, 
which indicate changes of forms in the 
test pieces by a micrometric apparatus 
of extreme delicacy, while capable of 
exerting a maximum strain of 100 tons. 


about 500 horse-power. In order to 
prevent slipping in foggy or frosty 
weather, water jets for washing the 
rails are placed in front of the leading 


This is exhibited in action by the De- 
partment of Public Works, and similar 
machines have been supplied to several 
of the reat technical schools in Europe, 
and to the Creusot works, besides being 
in general use by the exhibitors them- 
selves. ‘The steam engine exhibited by 
this —— is a compound horizontal 
one, with the ordinary tubular guide 
framing, the two cylinders working on 
the same fly-wheel shaft, with distri- 
bution by valves, which are governed 
by cam movements in a similar manner 
to the large winding engines that were 
exhibited in Paris in 1878. When 
working with 6 atmospheres initial 
pressure, 10-fold expansion in the two 
cylinders, and condensing, the effect 
developed is about 80-horse power. 
Engines of generally similar construc- 
tion are exhibited in motion by the 
Augsburg Engine Company, with cylin- 
ders 305 and 450 mm. diameter and 
700 mm, stroke, which, with the same 
initial pressure, develope 60-horse power 
at 80 revolutions. Some of the details 
of a large engine of the same kind now 
making for a spinning factory at Cologne 
are shown. is is from 500 to 700- 
horse power, with a driving fly-wheel of 
7 metres diameter, weighing 25 tons, 
having the rim grooved for sixteen 
driving ropes. Another similar hori- 


wheels, which are fed by a special pair 


of injectors taking their supply directly 
from the tender ; and under the driver's 
cab are fixed two air boxes with india- 


rubber mouthpieces, intended to supply 
the driver and fireman with respirable 
air when ing through the tunnels, 
the boxes being refilled by an aspirator 
when running in the open. In contrast 
with the preceding, the same maker 
has a four-wheeled tank engine for 
light branch traffic — Vicinal bahn 
betrieb—in the collection of the State 
Railway department. This, represented 
in Figs. 5 to 8, has four coupled wheels 
of 976 mm. diameter, and a wheel base 
of 2°285 m. The boiler, constructed 
for a working pressure of 12 atmo- 
spheres, is 850 mm. in external dia- 


meter, and 2 450m. long, with ninety- 
two tubes, giving 25°38 square metres 
heating surface, that of the fire-box 


being 3°12 sq. met, or together 
28°5 sq. met., which is 40°7 times the 
grate area of 0°7 sq. met. In the 
St. Gothard engine the ratio of grate to 
heating surface is as 1 : 73. Thecyliu- 
ders are 266 mm.—10in.—in diameter, 


and 508 mm.—19°6in.—stroke. The en- 


gine, whichis6’860m. long,3°600m. high, 
and 2°780 m. broad, when in running 


order, with 1°8 cubic metres of water 


zontal compound engine of 80 to 100- 
horse power, from Dingler’s Works at 


Zweibriicken, is priced at £780, including the fiy-wheel | to water power, and more especially to turbines. Outside 


pulley. An exception to the foregoing construction, which 
is very generally adopted, is seen in the 90-horse power 
engine by L. A. Riedinger, who adopts the original Woolf 
arrangement, the small cylinder being in front of the large 
one, while the admission valves are commanded by a com- 
bination of link and radial motions, the tail of the excen- 
tric being formed into a curved link, in which slides a 
block connected with the valve rod, the position of the 
block, and with it the length of the admission period, being 


Figs. 9 and 10 


varied by a weigh-shaft in connection with the governor. 
By this arrangement the valves are kept continuously 
under the pull of their rods, and the dash pots or other 
contrivances necessary when releasing catches are used are 
dispensed with. The lowest steam consumption hitherto 
attained, of 14°52 lb. per indicated horse-power per hour, 
is claimed for this engine. 

Thesteam by the engines in motion is supplied by 
boilers exhibited by the Niirnberg and Dingler’s Works, The 
former are of the reversed flame elephant pattern, the flame 
passing first under the main boiler and returning round 
the smaller heater below, with Tenbrinks furnace, in which 
the grate, inclined at about 50 deg., is enclosed in a third 


| 


of the machinery hall a fine specimen of a heavy com- 
plicated casting is shown by the Niirnberg Company in the 
shape of a Jonval turbine of 117in. diameter, with three 
concentric rings of buckets, intended to develope 275-horse 

wer with 225 cubic feet of water per minute, under a 
all of 13ft. F. Haag, of Niirnberg, has a novelty in the 
shape of turbines with ventilated guide rings, which allow 
the water to be cleared of air before entering the wheel. 


Fig. 


Spinning and Weaving Mills, on the Narowa River at 
Narva, in Russia, which, at the present time, contain 
239,632 spindles and 1674 looms, driven by two turbines 
of 450-horse power and three of 1200-horse power each ; 
a further addition of 100,000 spindles is now being made, 
and it is ultimately intended to build three other mills 
also with 100,000 spindles each. When these shall have 
been completed the driving power of the works will be 
9300-horse power. The large wheels of 1200-horse power, 
which are of simple construction, regulated by sliding 
sluices on the tail fall, are about 13ft. diameter, and utilise 
5700 cubic feet of water under a head of 28ft. per minute, 
the weight being about 140 tons. This is perhaps the largest 
water power establishment in Europe. 

In railway plant, the most prominent object is the goods 
engine for the St. Gothard line, by J. A. Maffei, of 
Munich, whose. name is well known in connection with the 
original Semmering engines, represented in Figs. 1—4. It 


in the tank, and 600 kilegs. of coal, 
weighs 17 tons. Another contribution 
from Maffei’s works is the road roller 
i shown in Figs. 9and 10. This hastwo 
coupled wheels of 1400 m. diameter, and the same breadth 
of face, which are adjustable radially to be able to travel on 
streets of 10 metres curvature. This adjustment is effected 
by the engine itself by means of toothed gearing, and 
right and left-handed set screws, on one side of the framing. 

hen the rollers have attained the extreme radial dis- 
placement, the gearing mechanism is automatically released, 
and the regulating lever is at the same time pushed back. 
The following are the principal dimensions :— 


Diameter of bearing rollers ... 1:400 m 
Breadth of bearing rollers 1400 m 

Diameter of steam cylinder ... . 240mm. 
Length of stroke of piston aa . 300mm. 

Ratio of change of gearing wheels... 1: 8°25 
Heating surface of fire-box ... ... 2°8 sq. metres. 
Heating surface of tubes ... . 147 sq. metres. 
Total heating surface . 175 sq. metres. 
0°63 sq. metres. 
Ratio of grate to heating surface ... 1:27 
Working steam pressure... ... ... ... 12 atmospheres. 
Water infamk «.. . 1000 litres. 
300 kilogs. 
Weight empty ... ... 14°9 tons. 
Weight in working order... ... 16 tons 
Pressure on either roller ... a 8 tons, 


Another Munich firm—Messrs. Krauss and Co.—con- 

Fig. 7 Fig. 8 tribute a tank engine for 
express service, having the 
water tank below the boiler. 
This has four-coupled driv- 
ing wheels of 1°500 m. 
diameter, and outside cy- 
linders of 400 mm. diameter 
and 600 mm. stroke; the 
water capacity is 6000 litres, 
and that for coal 2000 litres ; 
the running weight is 36 
tons. This engine is con- 
structed for the Werra line 
in Thuringen, where several 
of the same kind are already 
in use. They are found to 
save 24 per cent. of the 
fuel required when working trains of the same weight 
with tender engines. Fig. 11 is a tank engine by the 
same makers intended for works and mineral lines. It 
has four coupled wheels of 910 mm. diameter, cylinders of 
280 mm. diameter, and 500 mm. stroke, weighs 18} tons 
in working order, and with a steam pressure of 12 atmo- 
spheres, has an effective tractive power of 2850 kilogs., or 
will take a load of 150 tons in addition to its own weight 
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up a gradient cf 1 in 100 ata speed of 15 kilometres per 
hour, corresponding to a useful effect of 125-horse power. 
At the latter rate the heating surface per effective horse- 
power is 0°37 square metres. A more powerful engine of 
similar] construction, 150-horse power, is largely supplied 
by the makers for secondary lines in Germany and Austria, 
which under similar conditions to those given above will 
draw trains of 175 tons. The greatest novelty in locomo- 
tives exhibited by Krauss and Co. is a curious combination 
called a steam omnibus, intended for branch lines in very 
sparsely populated districts. It has a long two-storied 
body, in which a room is formed for 67 passengers in two 
classes, and which is supported at one end ona group of four 
low wheels, while a similar group at the other end sup- 
ports the engine. This has four coupled driving whee 
and a short boiler placed transversely to the direction of 
the line. The weight of this strange monster is 27 tons, 
of which 13 tons are contributed _ the engine. The 
carriage body is supported on three points, namely, by a 
central pin on the engine frame, and two lateral bearings 
on the carriage frame. The distance between the two 
bogey pins is 7660 mm., while the rigid wheel base of the 
engine is only 1700 mm., and that of the carriage 1500 mm. 
The proportions adopted are such as to allow of compara- 
tively high travelling speed. On the journey from Wurz- 
burg to Niirnberg, on rather a heavy line, a distance of 
103 kilometres was run in about two hours, or about 
32 miles an hour. We believe that this vehicle has not 
yet been adopted in practice by any of the German railways. 
The great objection to its use is obviously to be found in 
the necessity of having an engine for every carriage, 
while under ordinary conditions the latter can be kept 
running when the engine is laid off for repairs. The same 
makers have also contributed the engines that work the 
tramway trains between the railway station and the Exhi- 
bition, which draw three or four loaded cars up rather a 
steep line fora portion of the distance. They weigh 6 tons, 
and work at the high steam pressure of 15 atmospheres. 
Passenger carriages for the ordinary railway service are 
contributed by the State line, by Messrs. Rathgeber, of 
Munich ; and asleeping carriage for the International Com- 
pany, is shown by the Niirnberg Works. The latter 
have also a train for the East Coast of Spain, Taragona, 
Barcelona, and French frontier line, in which the American 
plan of a through communication is adopted, but without 
the short coupling, which is almost essential to the proper 
use of the method of construction. The most remarkable 
series of objects in this section, and perhaps in the whole 
exhibition, is the collection shown by the State Railway 
departments, in which it has been sought to illustrate 
every detail connected with the construction, working, and 
ement of a great railway. The State lines at the 
end of 1881 included about 2650 miles, with a rolling stock 
of 1013 locomotives, 7429 passenger carriages and post- 
office tenders, and 15,962 wagons of all kinds. The 
collection is so voluminous that the mere enumera- 
tion of the objects occupies ten closely - printed 
columns of small type in the catalogue. Commencing 
with laying out, the instruments used in surveying 
are shown, together with excavating or mining tools, a 
train of narrow gauge trucks and engine for earthworks, 
examples of difficult construction in mountainous regions, 
among which is particularly to be noticed a system of iron 
frames or centreing used in a tunnel through very loose 
ground in the Fichtelgebirge, plans of all the principal 
stations and repairing shops, &c. In the rolling stock 
department the details of engine and wagon construction 
are shown by individual examples in various states of 
completion, together with a very interesting series of 
objects worn out in service. Among these are some very 
primitive arrangements used in early times, such as axle 
boxes with wooden springs, and buffers packed with straw. 
A full-size locomotive boiler, built in 1852 and put out of use 
in 1879, is shown in complete longitudinal section, the 
cutting having been so carefully done that the scale on the 
tubes and fire-box surfaces is not disturbed ; the condi- 
tion of the boiler as it was when last at work being faith- 
fully represented. Outside the main building the method 
of laying iron permanent way is represented by a construc- 
tion train, consisting of traversing crane wagon, with 
winch for hauling the lengths of rail with their longi- 
tudinal bearers attached; a rail wagon, in which twenty 
lengths of rails are carried in racks, and a second wagon 
with cross sleepers, tie rods, bolts, and small stores. The 
crane is 182 metres long, with a lifting power of 
1650 kilogs., and by its use a gang of thirty to forty men 
are able to lay and finish about 1200 metres of single line 
daily. The system adopted is that of a continuous oy a 
tudinal bearing, the ends of the rails being separated by 
cross pieces of four-armed angle section, the fourth arm 
only projecting about 4in. from the slot between the rail 
ends. The gauge is kept by tying the rails together with 
a tension rod, connecting their stems in mid-length. The 
rails are steel headed, in 9 metre lengths, weighing 
25°7 kilos. per metre ; the longitudinal iron sleepers without 
a middle rib weigh 23 kilogs. per metre, and the transverse 
angle iron stops 144 kilogs. each. Up to the present 
time 57 kilometres have been laid, a further length of 
319 kilometres having been laid on Hilf’s system, with iron 
longitudinal and transverse bearers of equal section. 
Another system with transverse sleepers, by Roth and 
Schiiler, which is still in the experimental stage, is also 
shown. The same completeness of illustration is extended 
to the working details of every branch of the service, 
and the whole forms a telling picture of the requirements 
of a great railway system, which cannot fail to be of value 
to those who are unacquainted with the principle of railway 
management, as nine out of ten average spectators pro- 
bably are. The Department of Public Works also con- 
tributes an interesting series of illustrations of the manage- 
ment of the ordinary roads, navigable and other rivers, 
among which are to be noticed instruments for gauging 
the wear of the surface of macadamised roads, and for 
measuring the depths of navigable watercourses, both 
being selt-registering and plotting their sections auto- 
matically. 
It would be digressing too much for the purpose of the 


present notice to enter into detail of the smaller and fine™ 
metal work for which Niirnberg and Augsburg have 
been so long famous, as these objects owe their excellence 
as much to their artistic proportions as to their technical 
qualities. This is peak the case with the work of the 
Augsburg bell-founders, who are unequalled in the beauty 
of the surface ornament and finish of their wares. One 
special exhibit must, however, be noticed. Itis that of the 
Baden Aniline and Soda Works, whose principal establish- 
ment is actually in Bavaria, at Ludwigshafen, on the Rhine 
—Lake of Constance—although the headquarters of the 
business are at Stuttgart. ‘This is the largest chemical 
manufactory of its kind in the world, covering about 100 
acres, and employing nearly 2200 hands, whose weekly 
wages amount to £2000. The consumption of raw ma- 
terials amount to 125,000 tons, and of coal 75,000 tons 
yearly, from which about 15,000 tons of finished wares, 
the products of the heaviest branch of manufacture, soda, 
hydrochloric, nitric, and sulphuric acids, being almost 
entirely consumed in the further elaboration of the more 
valuable artificial colouring matters. The various products 
are exhibited ina special building, with views of the 
different works, and of the Rio Tinto mines and shipping 
at Huelva; and by way of quantitative illustration the 
products of a ton of pyrites are represented by full-sized 
examples. There are on an average in 1,000,000 parts, sul- 
ee 495,000, iron 435,000, copper 30,000, lead 10,000, 

ismuth 130, silver 26, and gold 0180. The manufacture 
of soda is carried on by the ordinary Leblanc process, but 
the hydrochloric acid is mainly used as such, or converted 
into zinc and aluminium chlorides, and not into bleaching 
powder. As specialities of the manufacture may be men- 
tioned that of anhydrous sulphuric acid, by exposing sul- 
phurous acid gas and oxygen to the action of ignited 
platinised asbestos, and of nitrite of soda, by acting on 
molten lead with nitrate of suda, which gives peroxide of 
lead as an accessory product. The main products, aniline 
and other coal tar colours, are illustrated with unexampled 
splendour, but the mere catalogue of these beautiful sub- 
stances reads almost like a treatise on organic chemistry, 
or rather the contents of one, the chief triumphsof the manu- 
facture, artificial alizarine and indigo, holding prominent 
places. Another branch of the manufacture is the pro- 
duction of chromium products, especially green oxide free 
from poisonous admixtures, by the use of boracic acid. 
That the largest establishment of the class should be suc- 
cessfully carried on in the heart of Switzerland, far away 
from supplies of the necessary raw materials, speaks 
volumes for the skill of the management. 


KRUPP’S MEPPEN EXPERIMENTS. 

THEsE remarkable trials, of which we have given parti- 
culars in our last two impressions, present so many interest- 
ing questions, that it is well to take the subject of experi- 
ment inorder. Apart from matters of detail, the followin 
appear to be the leading features of the experiments :—(1 
The employment of guns of great length—35 calibres. (2) A 
very light mortar for siege purposes. (3) Steel common 
shell with thin walls and large bursting charges, the prin- 
ciple being pushed to the extreme length in “torpedo 
shells.” (4) The regulation of percussion fuses to act 
specially quickly in some cases and with delayed action in 
others. (5) Steel vertical shrapnel. (6) The ball-and- 
socket shield gun, with improvements in detail. (7) Gun 
on fixed pivot, fired without recoil. (8) Gun on spring 
pivot mounting. 

The two long guns, that is, the 30°5 cm.—1l2in.—and 
the 15 cm.—5‘9in.— guns are remarkable pieces of 
ordnance, and have attained very great results, Krupp 
gives his reasons for the adoption of such length, and the 
reasons are sound. The question, however, is one of a 
balance of advantages offered by different proportions. 
We naturally compare our own new 43-ton 12in. breech- 
loading gun with the larger Krupp. The two guns are 
interesting as containing features which contrast most 
strongly with each other. All new type guns are long, 
and all new type guns have slightly enlarged powder 
chambers ; but the Gun-factory gun has the latter feature 
more strongly developed than any comparable piece ; 
while Krupp’s gun undoubtedly is unrivalled in length. 
Let us see how these guns stand as to weights of shot, and 
charge, and asto results. We happen to have the details 
of the best result yet obtained at Shoeburyness with the 
Gun-factory 43-ton gun, which are as follows:—Charge, 
400 1b. H, powder ; shell, 714]b.; velocity, 2170ft.; pres- 
sure, 18°9 tons ; stored up work, 23,320 foot-tons. Krupp’s 
30°5 cm. gun has the following :—charge, 324°1 lb. H, 
powder; shell, 1003°1lb.; velocity, 1725°8ft.; pressure, 
18°3 tons ; stored up work, 20,715 foot-tons. e have 
taken the best round fired by the gun of Colonel Mait- 
land’s department, and the round put forward by Krupp. 
At the same time we are not sure that we are doing quite 
justice to Krupp, because it appears to us that this round 
in the Gun-factory gun was more above the average than 
Krupp’s. We are inclined, therefore, to mention another 
round, which may be regarded as normal, perhaps, in which 
the velocity was 2050ft. and the stored up-work 20,810 foot- 
tons; we do not know the exact pressure. Comparing 
these it will be seen that Krupp gets rather less stored-up 
work, and his gun is 48 tons 18 cwt., against 43 tons. On 
the other hand, the pressure in Krupp’s bore is less. He 
certainly would obtain the advantage of a much less 
violent zone of gas pressure at the muzzle, which is to be 
considered in the case of firing over decks, &c., for his 
charge is much less and his gun very much longer. Of 
course the inconvenience of this last feature may 
be found too great a price to pay for the advan- 
tage claimed. The Gun-factory gun would have 
the flatter trajectory at shorter ranges. Krupp’s increased 
weight would reverse this at very long ranges. The 
feature, we think, Krupp might best urge in favour of his 
gun is decrease of strain. It may appear at first sight as 
if this was questionable. The pressures, 18°3 and 189 
tons, are not widely removed, and if the Gun-factory gun 
had not more stored-up work, the pressures might be the 
same or even slightly below that in Krupp’s gun, The 


point, however, to notice is the size of chamber. The Gun- 
factory chamber is 15°5 diameter, while Krupp’s is very 
little larger than the bore of his gun, Equal pressures, 
then, mean a considerably greater strain on the Gun-factory 
gun, whose breech, however, it should be observed, is 
made specially thick—vide Tuk Eneinerr, April Ist, 1881 
—and then comes the question, How is it that we have 
a gun consisting, in a great part, of wrought iron sub- 
jected to a greater strain than one made wholly of steel? 
Perhaps this is to be explained by the fact that great 
increase in length of cartridge involves irregular wave 
pressures of great magnitude. Thus, moderate as Krupp’s 
pressures now are, it might be unwise to increase the 
charge greatly, We may by the way observe that 
the enormous quantity of stored-up energy of 27,460 
foot-tons is calculated for a 438-ton steel riband gun 
at Elswick, vide ENGINEER, July 29th, 1881 ; but we have 
heard nothing more of this gun, and we do not know 
in what stage it may be. The other Armstrong 43-ton 
gun a good deal resembles the Gun-factory gun, but its 
chamber is less, 

The performances of the 15 cm.—5‘9in.—gun were 
very good indeed. Inits general character, of course, 
it resembles the larger gun. The results it obtained against 
plates were remarkable. It is almost startling to see a 
shot of 5°9in. diameter pass clean through din. of 
iron, and pass on up the range unbroken and appa- 
rently uninjured. Of course, as there is no magic 
in these matters they must admit of explanation. 
We calculate the projectile as having 2418 foot-tons 
work in it, its velocity being 1765ft., and its weight 
1124 lb. This, we find, would give a penetration of 
11°84in. of iron in a single unbacked plate. Now, two 
Tin. plates well put together ought, by Colonel Inglis’s rule, 
to have a resistance bearing a relation to that of a single 
l4in. plate of 96 to 100. This would give 13:4in., which 
is beyond the power of this shot. The explanation of its 
penetration, however, is, we believe, to be found in the thick- 
ness of the intermediate layer of wood. As we noticed in 
first recording this result, Krupp’s plate-upon-plate target 
in 1879 has been objected to for having too thin a layer of 
wood, namely 2in. It looks, therefore, as if we were deter- 
mined to find fault in objecting to this one as having 
the opposite defect. The matter, however, is very simple. 
As the shot penetrates the front plate it tears a star or cross- 
shaped hole, bending back the corners of metal in front of it. 
If these corners find room in the wood layer, the point of 
the shot gets clear of them, and so enters the next plate 
unhindered. If, however, they come in contact with the 
second plate while the shot’s point is still in front of them, 
the shot has a much greater difficulty in acting on the 
second plate through them, as it were. <A long series of 
experiments was made on this matter at Shoeburyness. 
In cases where the plates had sufliciently thin wood 
between them the corners or moulds of the front plate 
were found pressed and flattened against the hinder one. 
These experiments led to the adoption of 5in. as a good 
thickness. There ought to be some relation between the 
radius of the hole and this distance, so it might be sup- 
posed ; or perhaps, so long as there is sufficient wood to form 
a cushion, the distance between the plates should not be 
increased for any calibre. However this may be, the 10in. 
interval in this case allowed the front plate to suit its own 
convenience in getting out of the shot’s path. Hence it is 
a question how closely the work approaches the case of being 
simply double that of perforating a single Tin. plate. To 
perforate a single Tin. plate only about 1081ft. velocity 
would be needed by this projectile of 112°4 1b. weight, 
implying 908 foot-tons stored-up work. As the projectile 
had 2418 foot-tons, this would allow a margin of 602 foot- 
tons over the double of 908 foot-tons, This margin might 
cover the increased resistance due to backing and target 
and the continued flight of the shot. At all events, the 
shot was an excellent one. We wish cordially to admire 
its behaviour. What we are anxious to guard agaiust 
is the tendency either to underrate the resistance of 
properly-made plate-upon-plate targets or of endeavouring 
to account for a supposed extraordinary penetration by any 
wrong system of calculation, of which more presently. 

The oblique firing also was admirable. The shot broke, 
but got through 8in. at an angle of 55 deg. with the plate, 
35 deg. with the normal. We do not think any projectile 
has held together on impact at such an angle. The wrought 
iron plates were undoubtedly good, being English plates 
supplied from Sheffield to the German Navy. 

he question of calculation of penetration brings us to 
the tables of guns and armour given at the end of the 
30°5 cm. gun practice. There is something refreshing in 
seeing the 80-ton gun and Inflexible class of ships occupy- 
ing almost the zero ends of the scales of gunsand armour. It 
certainly argues progress, as Krupp points out, with refer- 
ence to other things. We do not calculate the penetrations, 
however, to be the same as Herr Krupp makes them. He 
takes the cross section of the shot, calculating the resistance 
of armour to shot in proportion to a certain vis viva per 
cm.? of section, a system which favours his long, heavy 
projectiles. Colonel Inglis, we admit, and our own sub- 
committee on plates and projectiles, take the cross section 
also, though he arrives at it another way, namely, by 
considering the resistance proportional to the volume of 
metal to :. removed—z.e., cross section into thickness of 
plate—but with this he systematically changes, in the pro- 
rtion of 100 to 281, a factor which we think ought to 
a constant, in a really good formula. This enormous 
change of factor is found necessary to give correct results 
showing how very wide of the mark a calculation based on 
the cross section has been found by the committee who 
concluded a series of experiments on perforation of plates 
of varying thickness which is unparalleled in its complete- 
ness. Now we do not presume to find fault with the 
calculated results obtained by the committee which 
accord with actual experiment. But while it would be 
fighting against facts to do this, it is equally a matter 
of fact that the formula has, as it were, ols “ cooked ” to 


the extent of a correction of 180 per cent. in extreme cases. 


Now, if the old formula be applied ¢ = Ve xe, 
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or, putting the constants into one factor K ; thus 


t= K, 


it will be found that the same results which our 
own committee obtain are got by a change of K to the 
extent of about 42 per cent. This appears to show 
that while either formula can be made to yield good 
results over known ground with an empirical correc- 
tion, the second one is much nearer the truth than 
the first ; and the former depends wholly on its corrections 
to give results even approaching the truth, and —— cer- 
tainly does not apply the same corrections. ‘akin 
Krupp’s velocities, &c., for the 80 and 100-ton guns an 
the 30°5 cm., we calculate a penetration respectively of 
25'4in., 28°6in., and 24 e observe Colonel Inglis 
obtains about 252in. and 28‘lin. for the first two guns 
maximum penetration, which is practically the same 
as our own calculation, We should culate the 
43-ton gun’s penetration as 24°7in. No doubt Colonel 
Inglis would have nearly the same, but probably 
not Herr Krupp, who no doubt prefers his own basis. 
At all events, we have fairly explained our objection, and 
in general terms how we should proceed on a system 
which is based on the very extensive series of experiments 
made in this country. One word more. Though actually 
taking the resultsof ourownvommittee, we have undoubtedly 
expressed ingore with them as to the mechanical 
conditions of the problem. We consider that their own 
corrections prove our case for us. Reason also, we think, 
goes with the conclusion to which we have been brought, 
namely, that in wrought iron the principal resistance is due 
to, and work is performed in, the tearing asunder of the 
armour by the sharp point and ogival wedge head. Every- 
thing supports this view; the sharper the point the better 
it gets to its work, commencing the tear at the back of the 

late before the full resistance is felt by the shot’s head.* 
With steel we admit the case is quite different, but there 
experience shows that the cracking up of the steel bears 
very little relation to the diameter of the shot. Where the 
shot does not bury its head in the armour but breaks it 
up, the diameter can only affect it in the act of breaking, 
and common sense seems to us to 8 that the inju 
is proportional to the stored-up work in the shot, which is 
in some shape impressed on the plate. In no case can we 
admit that either facts or theory supports the cross section 
system of calculation. A system which depends wholly 
on volume implies that the resistance is simply that of 
inertia ; that is, a resistance of the same nature as that of 
water. The old system implies only a resistance of 
cohesion. Neither is correct, but surely the latter is the 
nearer to the truth. 

It follows from what we have said that we reject the 
table of the series of armoured ships given by Krupp. 
But we object to other things than the column we have 
referred to. Herr Krupp, for example, does not explain 
on what principle he assigns a resistance of 6°4 to 17‘7in. 
of “ steel probably ” and only 5°5 to 18in. of compound 
armour. Asa matter of fact, we should absolutely prefer 
the latter shield to the former, except for a single blow. 
We are indebted, however, to him for calling attention to 
the fact that foreign armour is rapidly outgrowing our 
own, though such armour is applied only to limited parts 
of the ships. 

We now come to No. 2, the light 21cm. mortar. The 
work done with this is admirable. The accuracy is great, 
though we do not observe anything so striking as the 
practice at the Inflexible deck target in 1879. e re 
mortar fire as capable of forming a defence to a harbour 
which would make it suicidal for ships to anchor and 
engage as they did at Alexandria. e steel common 
shells are so obviously good that it appears to us to be a 
mere matter of time before they come in generally, including 
the “torpedo shell.” The regulation of percussion fuses 
deserves still more attention than we have given it in this 
country. It is difficult to make fuses act to a nicety on 
service. At Alexandria we would have compounded for 
our shell all exploding at all, without contending for the 
exact rate of the process. This is owing to the velocity 
being imparted more gradually to projectiles in new type 
guns, so that the fuse is not put in action. These fuses 
were made for old type guns, and require a little modifi- 
cation. In the Royal Laboratory, however, considerable 
attention has been given to the perfecting of delayed action 
fuses for firing at armoured structures, The subject is a 
difficult one. The vertical shrapnel was proposed in 
this country in 1870, but never got a fair trial till now. 
It has been recently tried at Lydd. We believe that 
it is also a mere matter of time when it is adopted. 
Let us hope that no stage of the process of instruction 
will consist in Krupp’s vertical shrapnel being fired 
at us when we have none ourselves, The idea of the 
strong steel envelope acting as a gun is an improved 
form of what General Boxer spoke of. The question is 
whether it does not need very great skill and accuracy, 
for its success for the steel envelope certainly causes 
the shrapnel bullets to carry close, and at high 
angles it appears to us there might be a 
deal of uncertainty as to the direction of the axis 
of the shell at the moment when it behaves like a 
gun, and discharges its bullets, At present we should 
think it a very uncertain thing onservice, andshould perhaps, 
prefer the shell to break up in vertical fire. ¢ ball 
and-socket muzzle pivotting gun we “believe in,” and have 
done so since we first saw it at Meppen. The speed, safety, 
and accuracy are so t that in many positions the gun 
would have answered its purpose long before any serious 
injury could be done to it, we think, and long before it 
” itself to The pivot guns—There 
is little to be remarked on the report on these guns. 
They are well worked out in detail, and as Krupp remarks, 
a thorough trial would be most interesting. 

Altogether the programme of experiments was most 
interesting, and one of which pp may well be 

* Of course the use of ¢? (¢ being the thickness) is quite em: 
though wrong tn armour which tia proportion te the 
diameter of the shot. : 


proud, The great flaw in it, in our opinion, was that no 
one from this country was on this occasion invited to 
witness it. We believe that Herr Krupp looks upon Sir 
John Adye as a self-willed man with kened views. 
We admit that he is not wholly enthusiastic about steel 
breech-loading guns, but we hope there are men in the 
country who would speak cordially as to anything that 
they saw was good, and Herr Krupp might safely have 
trusted them to report on such a programme as his 


HAULBOWLINE DOCKYARD EXTENSION 
WORKS, QUEENSTOWN, IRELAND. 


ConsIDERABLE interest has been taken both by the public and 
profession in the large extension works at Portsmouth and Chat- 
ham, and complete accounts have been published of them, but the 
works at Haulbowline have not been brought forward in any 
special manner up to the present time, and we therefore 
propose to give a description of them here which will be 
found interesting. The island of Haulbowline in Cork Har- 
bour is half a mile distant from and exactly opposite 
Queenstown. It contains 28 acres, and is divided into two 
portions, Ordnance and Admiralty—the former is a military 
store, and the latter a victualling establishment, naval hospital, 
stores, water storage tanks, and official residences, &c. 

The extension works are being constructed on the site of a 
large mud bank on the east side of the island, beneath which is 
the limestone rock of the carboniferous group. This lies at a 
considerable dip to the north, so that at one part of the works 
foundations are being carried down through the mud no less 
than 27ft. to reach the rock, and at the opposite end the rock 
almost rises to the surface. The works consist of a deep water 
basin 720ft. long by 560ft. wide, equal to nine acres in extent, 
and 39ft. to 43ft. deep at high water. Also adry dock in con- 
nection with this basin, and a large area of reclaimed land for 
workshops and other buildings common to naval yards. The 
whole is shown on the general plan, Fig. 1. 

Along the west side of basin the wall is completed, also the 
greater part of the south wall—including the dock entrance— 
and considerable is made with the basin entrance from 
the harbour ; it is a duplicate of the dock entrance, but being 
situated in a locality where the rock has dipped considerably, the 
masonry has to be carried down from 12ft. to 27ft. below the 
bottom of the basin—a work of an exceedingly difficult and 
tedious nature ; moreover the rock has a very steep inclination 
from W. to E., rendering it necessary to form benchings in it 
to ensure security against any tendency to slide. 

The foundations for a portion of the river entrance were made 
by means of brick cellular caissons devised by Mr. Charles 
Andrews, Mem. Inst. C.E., who was superintending engineer up to 
August, 1880, when he retired from that post and was succeeded 
by Mr. John Orme Andrews, Mem. Inst. C.E., and they are fully 
described in the Minutes of the Institution, vol. Ixiv. These 
caissons were built upon a timber curb placed on the ground, and 
the earth was excavated from the interior whilst the walls were 
being built and the sinking continued until the rock was reached, 
when the cells were filled with concrete and the permanent 
masonry commenced thereon. The invert is made of solid con- 
crete resting on the rock, and the invert face is finished in 
superior concrete, and presents a very good appearance without 
incurring the great cost of stone. 

The wing and north walls of the basin are now in progress, and 
present a fine example of deep foundation work ; the rock occurs 
at about 27ft. below the bottom of the basin, and the coping of the 
wall being 39ft. in height, it follows that the total height of this 
wall is no less than 66ft. It is shown in Figs. 3 and 4. It is designed 
with solid concrete piers placed at equal distances apart, and of 
a peculiar dovetail form or plan to prevent the backing from 
being forced through the spaces between the piers. This would 
probably happen if the piers were rectangular, as the soil is very 
treacherous ; but it is anticipated that with such an amount of 
contraction in the width, such a tendency will be checked. In 
executing this work it has been preferred to adopt sheet piling and 
open excavation rather than caissons. The sheeting is driven with 
a batter of 6in., in order to enlarge the base, and when completed 
the excavations are commenced, and as the removal of the 
interior progresses the shores and wales are fixed. Finally the 
rock is reached, and the entire space is filled with concrete, 1 of 
Portland cement to 8 of sand ; the ground between a pair of 
piers is then trimmed and punned to a curve to form an earth 
centreing, upon which a massive concrete arch is formed ; the 
— is continued upon this in concrete with limestone ashlar 
ace. 

The excavations of the basin are in a forward state ; the general 
depth is now about 25ft. below coping level, and there remains 
about 14ft. to 15ft. more to remove. In order to expedite this 
part of the work the system of skips and steam hoists has been 
superseded by an inclined plane and winding drum, by means of 
which a much greater quantity is removed and at a greatly 
reduced cost ; the labour of excavating and filling the wagons is 
done by convicts. 

The dock is of unusual dimensions, and when completed will 
be the finest and largest in the world. The length was in ended 
to be 410ft., but an increase has been made with a view of 
accommodating any specially long vessel upon a sudden emer- 
gency—such as the American liners which frequent this port—so 
that the present design gives a total length of 485ft. The breadth 
of floor is 68ft.; breadth between copings, 115ft.; width of 
entrance, 94ft.; depth of water over the invert, 32ft. 8in. at high 
water spring tides, at which level the water in the basin will be 
maintained. Fig. 2 shows a sectional elevation ; Fig. 5 a trans- 
verse section; and Fig. 6 an enlarged plan. It will be seen that 
an arcade of an ornamental and massive character extends along 
each side. This carries the middle braced altar, and also the 


good | iron track upon which a permanent gantry will work. The 


a the piers afford facilities for access to the ship’s 
side, whilst the subway or tunnel behind the piers affords a com- 
plete means of communication to any part of the dock clear of 
all shores and obstruction. 

The present state of the dock is well advanced. The entrance 
is completed ready for the floating iron caisson. The floor is 
laid for a distance of 340ft., and the sides for an equal length 
nearly up to level of middle broad altar. The excavation of the 
rock at the base is in a forward state, and the whole is making 
rapid progress. The arch stones of the arcade are of granite, 
but with that exception the whole of the stone used is from 
limestone quarries in the neighbourhood, being two, seven, and 
thirty-two miles distant. It is of a bluish tint, very hard, and 
quite unaffected by weather. The finest tool marks are not 
altered after an exposure of forty years ; but it is of a laminated 
structure, and requires careful selection. The cost of the dock 
limestone, and delivered alongside, is 3s. 3d. per cubic 
foot, and basin stone—coarser in ing—3s. 


The floor of the dock is not of the usual invert form ; it was 
considered that with such a great breadth the radiation of the 
joints would be too small to be of any use ; hence the floor con- 


sists of rectangular stones, laid on the solid rock, and perfectly 
attached to it with Portland cement mortar. It is upon this 
perfect contact and adhesion to the rock that reliance is placed 
against any uplifting of the stones by water pressure beneath. 
The progress of the dock has been much impeded by curious 
beds of gravel along the west side with springs of sea water. 
The occurrence of these beds of gravel in the midst of a lime- 
stone formation presents a geological paradox; it had been 
supposed that the limestone had undergone a gradual change, and 
samples were found in which an apparent conversion had taken 
lace from one material to the other ; however, the most 

ble thing is that large chasms existed in the limestone, which 
became filled with drifted gravel. It is not known to what 
depth this gravel extended, but excavations were made to 15ft. 
below the floor with a view of seeking a bottom free from springs, 
but no rock could be found. As this depth, if filled with solid 
concrete, is nearly sufficient to counteract the upward water 
pressure, it was considered unnecessary to sink deeper. 

In connection with the dock there is a low level suction cul- 
vert leading to the pumping engine, and a delivery culvert 
leading to the outfall in the harbour. The plan shows the 
pumping station and the several culverts. The penstocks can 
be manipulated in such a manner that water drawn from the 
dock can be ejected directly into the harbour, and in case of any 
leakage from the basin water can be pumped in either from the 
dock or the harbour. Again, if it should happen that the dock 
has to be emptied at the time of low-water in the harbour, there 
are means by which the water in dock can be drained through 
a special culvert to low-water level. 

It is not yet. decided whether the permanent pumps will be 
centrifugal or reciprocating ; the duty will be to empty the dock 
in about five hours. The total contents amount to nine millions 
of gallons, and deducting, say, 6000 tons for displacement of a 
ship, there would be 7? millions of gallons to be pumped, or 
35,000 tons. The first half of this quantity, by reason of the 
small lift, will be pumped out in two hours, and the water will 
then be sufficiently low to expose the broad altar, when the 
shoring and other work can be commenced ; the remainder of 
the water will be pumped out in three hours. The dock is pro- 
vided with a filling culvert at the entrance, in communication 
with the basin, and there is a similar culvert at the basin 
entrance in communication with the river or harbour. Space is 
reserved for a second dock should it be required at any future 
time. 

The works are carried on by a combination of hired and con- 
vict labour, the numbers being 380 and 230 respectively ; the 
hired staff consists of masons, 25; carpenters, 26 ; miners, 48 ; 
labourers, 225 ; boys, 14; sundry trades, 41; the average wages 
all round are 17s. 11d. per week. The convicts consist of exca- 
vators ; ston 60; stone-breakers, 24; sundry, 146, 
The works being situated on an island, it was necessary to e 
special arrangements for conveying such a large body of men to- 
and-fro from Queenstown and neighbouring villages. To carry 
on this daily communication the following craft are employed— 
four launches, 42ft. long, each carrying sixty men ; four 25ft. 
cutters, each twenty-four men ; and fifteen others, consisting of 
pinnaces, whale boats, and gigs. The plant consists of two 
steam and six hand travellers on gantries, two steam cranes, two 
geared locomotives, eight portable and one fixed engines, two 
chain and one centrifugal pumps, one winding drum, one 52in. 
— saw, another of smaller size, besides lathes and other 
too. 

The works were under the charge of Mr. Neville, C.E., from 
1871 until his death in 1874, when he was succeeded by Mr. 
Charles Andrews, C.E., who had previously constructed the 
Somerset Naval Dock at Malta. This gentleman retired from 
the service in 1880, and the Director of Works, General Lesley, 
R.E., C.B., selected Mr. John Orme Andrews, C.E., for many 
years connected with the Portland Breakwater, as the superin- 
tending civil engineer, under whose charge, assisted by Messrs. 
Pain and Macfarline, the Clerks of Works, and staff, the works 
are being successfully advanced. 


THROUGH THE ALPS BY LOCOMOTIVE. 


AN ENGINEER'S TRIP OVER THE 8T. GOTHARD. 

THE station-master had already blown his whistle, and the 
engine had responded with a shriek, as I hurried past first, 
second, and third-class carriages, and past a long row of covered 
goods’ wagons, to the head of the train due to start from Lucerne 
to Milan at 2 p.m on a certain afternoon in August last. By the 
time I reached the locomotive the station-master had given his 
final whistle of confirmation, and the wheels were already in 
motion. Just one moment to catch hold of the side-bars and 
pull myself up the steps to the foot-plate, just another to wave 
adieu to the friend to whose good offices I was indebted for the 
treat before me, and the train steams out of the station, whilst I 
turn to the somewhat astonished driver and hand him a green 
card, countersigned by an engineer of the railway, to explain 
why I, a totally unknown Englishman, claim a right to standing 
room on his engine as far as it will take me on my journey. 

This driver was himself a good specimen of his class, as met 
with on Alpine railways—less rough, but at the same time less 
tough and less wiry than his counterpart in England ; probably 
better educated, and ing a continental politeness of 
manner, and readiness to give explanations and point out matters 
of interest, which is certainly agreeable to a chance stranger 
such as myself. In working his engine, he is prompt, careful, 
and vigilant, and he evinces more anxiety than would be expected 
to get away from stations and keep up to his time. My present 
“guide, philosopher, and friend” had hardly got clear of the 
station before he lighted a cigar, and in a few minutes his fireman 
followed his example. This, at least, is not in accordance with 
English ideas, but I am bound to say his smoking did not seem 
in the least to interfere with the discharge of his duties. Of the 
quality of the tobacco—so-called—I will not venture to speak. 

Before describing the incidents of the journey, it will be 
proper to say a few words as to the route I am taking, For a 
general description of the St. Gothard Railway, as first projected 
and as actually constructed, I may refer to an article which 
appeared in THE ENGINEER of June 2nd. The name of the St. 
Gothard system is given to the whole of the line connecting 
Lucerne with Milan, but it is broken up for convenience into 
several divisions. Two of these—one at each end—are not yet 
completed. That at the Swiss end is the first portion of the 
line, which is intended to run from Lucerne along the northern 
shore of the Lake to Kiissnacht, and across a neck of land to 
Immensee on the Lake of Zug. In place of this the traveller is 
now taken out of Lucerne as if bound for Olten or Basle, but 
immediately diverges on to a line which leads him to the north 
end of the Lake of Zug, and then turning to the southwards 
along the western bank brings him to Immensee. The distance 
vy this line is not materially greater than that by the proposed 
new route, and though the latter would seem to offer no special 
difficulties of construction, and is laid down so as to avoid 
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the town of Lucerne, there seems very little reason why 
the expense of its construction should be incurred. of the 
From Immensee the line continues to the southern end 
Lake of Zug, and then rounding the Lowerzersee, reaches the 
shores of the Lake of Lucerne at Brunnen. From thence 
forward it has no choice but to follow first the shore of the lake 
and then the valley of the Reuss up to the great tunnel, and 
after traversing this to keep the valley of the Ticino down to 
Bellinzona. Here there is again a divergence. The Ticino falls 
eventually into the Lago Maggiore, and it is intended that the 
main line shall follow the course of the river, pass down the 
east shore of the lake by Pino, and unite itself with the network 
of Italian railways at Luino. This latter portion, however, is 
not completed, and the traffic at present takes advantage of a 
branch line which mounts from Bellinzona along the slopes of 
the Ticino Valley, passes under Monte Cenere, and then leads 
past the lakes of Lugano and Como to the terminus at Milan. 
Having thus a general idea of the journey before us, we may 
with satisfaction resign ourselves to the impressions of the 
moment. The locomotive on which I am standing is a tank 
engine, six wheels coupled, and of the ordinary Swiss construc- 
tion. What specially strikes an Englishman in these engines is 
their lightness of appearance compared with the work they have 
to do, and at the same time the care with which every pound of 
weight is utilised, if possible, for adhesion. For railways where 
economy, not speed, is the first consideration, this is probably the 
best principle to adopt. The pressures are high, the gauge before 
me registering from 8} to 94 atmospheres. The coal in the 
bunkers is, alas! that of Saarbriick, well, or rather, ill-known to 
all travellers in these regions for its dense volumes of dirty and 
sulphurous smoke. The engine is provided witha Hardy vacuum 
brake—reserved, however, for emergencies, and apparently little 
used—and also with a hand brake of peculiar construction. The 
bringing of the blocks up to and away from the wheels is effected 


by throwing a weighted lever into one or the ether position. .\n P 


ordinary screw brake-gear moves with this lever, and when the 
blocks have thus been brought up to the wheels, they are 
tightened upon them by turning the screw as usual. This 
enables the brakes to be put on or off with very great rapidity. 
The device does not seem widely adopted, however, as this was 
the only engine on which I saw it. 

Meanwhile the train, after following for about a mile the line 
towards Olten, which I had traversed in the opposite direction 
on the preceding day, bends to the right, and crosses the green 
and foaming Reuss by a bowstring girder bridge of five spans, 
each span being set at an angle to the preceding, so that the 
whole bridge is on a sharp curve. Passing through a short 
tunnel, I find that we have left the valley of the Reuss, and are 
running along the bank of a narrow and picturesque lake—the 
Rothsee—through a country of rich orchards, meadows, and 
cornfields, with noble pine forests hanging on the slopes of the 
hills above, and slate quarries visible amongst them here and 
there. Long may it be before their produce succeeds in displac- 
ing the picturesque brownish-red tiles, which form the covering 
of the houses around, and in giving to a Swiss village, when seen 
from above, the hideous uniformity of Wales. 

Passing two small stations, Ebikon and Gisikon—names which 
havea curiously Latin flavour about them—we reach the junction 
of Rothkreuz. Here we again look down upon the Reuss, but 
at some little distance below us ; the little dale of the Rothsee 
running nearly parallel to, and here opening out into, the main 
valley. Here a branch, rising up to us from the main line north- 
wards, brings on to the St. Gothard system all the goods traffic 
from Switzerland and Germany, and probably it would be diffi- 
cult to find a spot where wagons belonging to so many different 
nationalities are gathered together. During a few minutes’ halt, as 
the engine ran past the sidings to the water tank, I noticed 
trucks bearing the various symbols of Austria, Italy, Saxony, 
Alsace, the Empire of Germany, Baden, and Switzerland, and 
doubtless others might have been found by a more extensive 
search. This at least speaks well for the traffic on the new route ; 
and this impression is confirmed a little later, for as we are 
waiting some miles further on at the station of Schwyz, the 
“ schnellzug,” or afternoon express from Milan, comes thundering 
by on its downward road—two eight-coupled engines leading the 
van, and some twenty carriages, all of them well filled with 
tourists and travellers, swaying and plunging after them. The 
driver remarks with pride that the express trains both ways are 
always of this size ; and it may be said in a word that the traffic, 
since the line was opened, has exceeded all expectation, and, as 
my readers will be aware, has evoked! much hostile clamour and 
many covert attacks from those interested in the competing line 
through France. Of these the most amusing specimen is per- 
haps a letter to the Times, printed in large type and dated from 
Milan, the internal evidence of which proved conclusively, not 
only that the writer had no knowledge of the subject, but that 
he had not travelled along the real St. Gothard route, from 
Calais to Switzerland, at all. 

But I have here, so to speak, run ahead of my engine. I must 
return to the station at Rothkreuz, whence starting about 2.45, 
I almost immediately obtained my first look over the beautiful 
lake of Zug. We are, however, at too high an elevation to 
descend at once upon its shores; but turning sharply to the right 
in a cutting through old glacier detritus, or “ moraine,” we hold 
our course southwards, exactly as if we meant to tunnel through 
the mass of the Rigi, which towers directly in front, with its 
huge hotel watching us over the edge of the “kulm.” Bending, 
however, slightly to the left, we reach the station of Immensee, 
marking the spot where a mere neck of land divides the lake of 
Zug from that of the Four Cantons, and where the direct line to 
Lucerne, if ever completed, will branch off from our present 
route. From hence the line winds at some height above the 
lake, along the steep and lofty sides of the Rigi, among chesnut 
trees and birches, interspersed with huge boulders of conglome- 
rate that have fallen from the cliffs near its summit. Soon we 
find ourselves at the station of Arth, overlooking the house roofs 
of the town so named, which clusters at the southern end of the 
lake of Zug. Close by is another tiny station, the terminus of a 
somewhat remarkable railway, to which no parallel is to be found 
in the United Kingdom. From this station a single carriage, 
propelled from behind by a rack-locomotive, will shortly be 
climbing a railway, which, like a flexible ladder, winds round and 
up the formidable slopes of the Rigi, till it leads at last to the 
very summit. There are two such lines up the Rigi, and five or 
six more in different parts of Switzerland. But we have no time 
now to pursue this curious branch of railway engineering. The 
train has left the Arth station, and for a mile and a-half or so 
makes its way amongst a chaotic jumble of huge stones and 
blocks of conglomerate, wedged in sand and shingle, and spread 
in a vast sheet of ruin over the whole bottom of the valley. The 
surface is a confused mass of hillocks, here and there enclosing a 
pool of water, and supporting nothing except a few dry heaths 
and stunted pines. This is none other than the remains of the 
famous “ bergfall” or landslip of the Rossberg, which took 
place in September, 1806; and above us on the left towers the 
mass of the Rossberg itself, showing the enormous and still un- 
healed scar—looking as if a great ledge of the mountain had 


been blasted away by some giant race of quarrymen—whence, on 
that disastrous day, the mountain side slid with thunder and 
havoc into the valley. In the original trace of the line, provision 
was made for a tunnel through this mass of débris ; but more 
cautious, and probably wiser, counsels prevailed, and the line is 
now carried mainly in cuttings, the slopes being cut back at about 
1 to 1, at which they seem perfectly secure. It is curious, 
indeed, to notice the great quantity of fine sand and gravel 
which is everywhere mixed with the stones, and often encloses 
them completely. The rock itself, a compact conglomerate, no 
doubt lies on a of sandy clay, the lubrication of which—so 
to speak—by the infiltration of water brought about the catas- 
trophe ; but this sand would naturally be found rather at the 
bottom than near the surface of the débris, and one seems drawn 
to the conclusion that a large proportion of the conglomerate 
itself must have been reduced to its original constituents of sand 
and pebbles by the grinding and shattering of the descent. 
Leaving, however, all theories behind us, we wind round the 
shores of the Lowerzersee—a pretty sheet of water, which the 
Rossberg fall robbed of much of its original area—leave to our 
left the ancient town of Schwytz, nestling under the savage 
limestone peaks of the Mythen, and turning to the westward 
along a broad and fertile valley, reach at 3.50 the village of 
Brunnen on the lake of the Four Cantons, just at the angle where 
the magnificent bay of Uri unites with the main reach, which 
stretches past Gersau and Vitznau towards Lucerne. 
(To be continued.) 


THE EARTHQUAKES AT PANAMA, 


IN view of the construction of the Panama Canal, the frequency 
of earthquakes along its route is a subject not without interest. 
The Panama Star and Herald of September 14th gives details of 
several earthquake shocks which had visited the isthmus during the 
receding week, doing much damage, but, fortunately, only caus- 
ing two deaths. At3.20 a.m. on Thursday, the 7th, the inhabitants 
were aroused from their beds by one of the longest and most 
severe earthquake shocks ever experienced in the city. It was 
preceded by a hollow, rumbling noise. The motion was wavelike, 
and proceeded almost directly from north to south. The first and 
most severe shock must have lasted at least thirty seconds. The 
shock had hardly terminated when the streets were filled with 
people, many of whom sought the outskirts of the town in order 
to avoid danger from the fall of edifices. A second and milder 
shock occurred about half an hour after the first. The 
Municipal Building and Assembly Rooms, under which the 
Cascada is situate, were much damaged. The whole of the 
massive balcony fell bodily into the square, dragging with it 
the roof and adjacent timber. The cathedral also suffered 
severely. Almost the whole of the ornate pediment, com- 
posed of heavy blocks of masonry, fell through the roof or on to 
the steps leading to the aa entrance. Every arch in the 
nave was cracked and split, and large stones and pieces of cement 
fell from them. The side aisles were seriously damaged, and an 
expenditure of at least 50,000 dols. will be required to restore the 
building. Innumerable private houses were damaged. The walls 
of the Canal Office were cracked in several places, and an expendi- 
ture of several thousand dollars must be incurred to render the 
building as safe as it was before the shock. Outside the city a 
number of houses suffe: The tower of Malambo Church fell, 
and a piece several yards square of the roof of Santa Ana Church 
tumbled in. General Aizpuru’s house in the Calle Real suffered 
severely, as did also that of Don Manuel Hurtado, in front of the 
Government House, and many others, including the Grand Hotel. 
The Pacific Mail steamship Clyde, arrived from San Francisco, 
reported that the earthquake was severely felt on board. Passen- 
= declared that it appeared as if the vessel were lifted bodily 
rom the sea and allowed to fall back. The effects of the earth- 
quake along the railroad were most marked. The stone abut- 
ments of several of the bridges were cracked and split, and the 
earthworks sank in half a-dozen places. All along the railroad 
track the earthquake was severely felt. At Emperador, Gatun, 
Matachin, and all the canal stations, much alarm was created. In 
several places where the direct action of the shock appears to have 
made itself most strongly felt, the rails were curved as if they 
had been intentionally bent. The severe shock on the morning of 
the 7th was followed during the day by several others of less 
intensity, and at 11.30 p.m. a sharp shock alarmed the whole city 
and drove the people from their houses to the squares. Hundreds 
of ladies preferred to pass the night on mattresses, couches, 
and chairs in the public plazas to running the risk of 
being crushed to death in the houses. Another slighter 
shock occurred at about three in the morning; but, fortunately 
neither it nor its predecessor added further ruin to that already 
incurred in the city. All the shocks were felt on the 
islands in the bay, and some houses suffered at Taboga. La 
Chorrera was very unfortunate. The church and the cemetery are 
a mass of ruins, and a number of houses fell. A bakery took 
fire, and it and the mgs house were totally destroyed. 
Between Gavilan and Punta Mala a crevasse opened ten metres in 
width. On the morning of the 7th, at about 3.15, the residents 
of Colon were aroused by the earthqnake shock which had caused 
so much alarm and damage to the whole isthmus. The dura- 
tion of the shock was fully sixty seconds, and was so severe 
that the whole populace rushed into the streets as rapidly as 
their feet could carry them; the greatest alarm prevailed. About 
half an hour afterwards another shock was felt, but much lighter 
than the first. Several buildings were more or less damaged, in- 
cluding the French Consulate, the house of Mr. F. R. Cowan, the 
Panama railroad freight house and wharves, the International 
Hotel, &c. One small house was wrecked completely, and one un- 
fortunate occupant, a native, was killed, two others having each a 
leg broken in their haste to escape. A deep fissure was opened in 
the earth from the south end of the freight house for a distance of 
about 400ft. along the walk leading in the direction of the ice- 
houses. Many buildings were moved slightly from their founda- 
tions, but on the whole remarkably little damage was done. On 
board the vessels in the harbour the shock was also felt very 
severely. About 1 p.m. another much slighter shock was felt, and 
during the succeeding night two more slight disturbances were re- 
moos | It may be of meteorological interest to observe that the sea 
at the time remained calm, the atmosphere quite clear, and the stars 
and waning moon remarkably brilliant. Soon after, say, about four 
o’clock, a slight fog wafted from inland; no rain fell. All 
day an ominous calm prevailed without rain, with fluctuating 
barometer and excessive heat. Another slight shock occurred at 
Panama on the morning of the 9th, a little before five o’clock, but 
fortunately no damage was done. A number of families 
the night on board the vessels in the bay, and many in the public 
squares, and on Saturday a great many occupied the light cane 
houses on the outskirts of the city and at the Savannah. The 
same shock was lightly felt in Colon and along the railroad track. 
All day on Saturday no shock was felt, and the night passed quietly. 
At midday on Saturday there was a marked change in the atmo- 
sphere, and, with a refreshing shower which fell, the murky, sultry, 
air of the previous days entirely disappeared. The earthquake 
destroyed the little church at Cruces and damaged a few houses. 
The rumours of a volcanic eruption at Chagres are entirely without 
foundation. The earthquake was felt there, did some little damage, 
and opened a few cracks in the ground. The earthquake of the 
7th was felt at the Pearl Islands, in the bay. At San Miguel one 
of the walls of the church fell in, and the, inhabitants took the 
saints out and carried them in procession in the hope of preventing 
the repetition of the convulsion. They were panic stricken. At 
Donoso, Govea, and Rio Indio a number of shocks were felt, and 
the people were much frightened, At — *y la Borda, thirty-five 
miles from Colon in the direction of Bocas del Toro, the tide rose to 


an unusual height and flooded some of the houses, which are built on 
the beach almost on a level with the sea, The earth sunk in about 
a dozen places. The Governor of the district writes officially that 
several boiling springs suddenly appeared, some of which threw 
hot water to a considerable height. ‘he bronze statue of 
Christopher Columbus at Colon was shaken free from the stone 
pedes in which it stands, and moved about 4in. from its former 

ti The st Mediator, arrived at Colon, reports that 
a slight shock of earthquake was felt in Carthagena on the morning 
of the 7th. No damage was done. Letters from there, dated the 
9th, scarcely mention the occurrence, thus proving the little 
importance attached to it. Letters have been received from the 
towns of La Villa, Chitré, Macaracas, and Nata, all in the State, 
announcing that several shocks have been felt, but that the 
material of which the houses are built—bamboos and adobes— 
resisted the movements, and they suffered no damage. At La 
Villa the bells in the church rang several times. ‘wo or three 
slight tremblings were experienced in Panama during the night of 
the 12th, but - ote caused no alarm, and many people were return- 
ing to their houses. 


THE LARGEST ELECTRO-PLATING ESTABLISHMENT IN THE WORLD. 
—Prof. Silliman, of Yale College, pronounces the electro-plating 
establishment lately acquired by the Postal Telegraph Company, 
at Ansonia, Conn., Py mere in the world; yet its capacity is 
soon to be trebled. The works are employed in copper-plating the 
steel wire used in the company’s system of telegraphy, and now 
deposit two tons of pure copper a day. The steel core of the wire 
gives the required tensile strength, and the copper covering extra- 
ordinary conducting power, reducing the electrical resistance to 
such a degree, the company claims, that San Francisco may be 
brought, telegraphically, nearer New York than Chicago is now. 
When the plant is completed, three 300-horse power engines will 
drive dynamo machines to supply current for electro-plating thirty 
miles of wire a day, the wire carrying 5001b. of copper to the mile. 
In the process of coating the wire is drawn slowly over spiral coils 
through vats containing copper in solution, until the proper thick- 
ness of deposit is obtained. The first line of the Postal on a 
ring will run from New York to Chicago by way of Bingham- 
ton, Elmira, Corry, Pa., and Cleveland, Ohio; but there will be no 
way stations, the pany preferring to do what is called ‘ trunk 
line” service. The lines will be constructed with forty poles to 
the mile, and are to be pleted by D ber. A line is 
promised to Boston by the same date. 


PRESENTATION TO. Mr. A. M’DONNELL, C.E.—On Saturday 
evening a very interesting gathering took place at the Inchicore 
Reading-rooms of the Great Southern and Western Railway, for 
the purpose of making a presentation and address to Mr, A. 
M’Donnell, on the occasion of his resignation of the office of 
locomotive superintendent in connection with this railway. Mr. 
M’Donnell has filled this position since the commencement of the 
year 1864, and in 1877 the carriage and wagon departments were 
placed under his charge. He has now resigned for the purpose of 
undertaking the more important oflice of superintendent of the 
same departments of the North-Eastern Railway. During his 

riod of office on the Great Southern and Western Railway 

e spared no exertion in forwarding the interests of the company 
and employés alike, and as a consequence he bears with him to his 
new position the best wishes of all. Under his fostering care the 
process of home manufacture in the works of the company has 
made steady progress, and, thanks to his unremitting energy, all 
the rolling stock necessary for the different lines is now petnced 
in the works at Inchicore. It is but natural that the kindness and 
care so evinced by him to the men under his charge should have 
evoked a feeling of respect and friendship on their part. That 
this was so is fully evi d by the test ials of which they 
were the donors. The presentation took place in the dining-room 
of the Institute ; but previous to the ceremony, Mr. M’Donnell was 
entertained at dinner. The room had been very tastefully 
decorated for the occasion. At six o'clock over 360 sat 
down to dinner. Mr. J. ©. Colville, chairman of the Great 
Southern and Western Railway, presided, and amongst the guests 

resent were Col. G. Thompson, Messrs. Joshua J. Pim, Samuel 

. Close, and E. Pike, directors ; Drs. Haughton, Carte, Robert 
McDonnell, and Tweedy; Revs. Thomas Mills, M.A., and F. 
Skinner; Messrs. S. Symes, F. M. Scott, J.P., J. Fitzsimons, J. 
M. Burke, C. R. Riley, H. W. Croker, H. A. Watt, J. R. 
McCready, J. M. Ward, and many others. The presentation was 
made on behalf of the subscribers, accompanied by an address, 
which, after congratulating Mr. M’Donnell upon his new and more 
lucrative appointment, gave expression to their feelings of regret at 
his removal, and their appreciation of his constant efforts to pro- 
mote their welfare irrespective of creed or party; and having 
referred to the success which attended his efforts in the promotion 
of Irish manufacture in their works, concluded with a prayer for 
Mr. and Mrs, M’Donnell’s future welfare. The service of plate 
consists of three massive cups or bowls, the centre piece having the 
following inscription : ‘‘ Presented to A. McDonnell, Esq., by the 
employés of the Locomotive and —- Departments, Great 
Southern and Western Railway, Ireland, October, 1882.” In addi- 
tion to this service, a richly chased silver salver had been prepared 
and engraved by Messrs. Waterhouse and Co.; and, as a fittin 

resent to Mrs. M’Donnell, a pair of fine gold bracelets, of Iris 

esign and manufacture, obtained of Messrs. William Gibson and 
Co., of Belfast. The address was read and the presentation made 
by Mr. Patrick M’Donnell, one of the workmen ; and in respond- 
ing, Mr. A. M’Donnell said, the sole secret of the success of the 
Inchicore Works in the development of industry had been the 
confidence which had been shown and reciprocated alike by direc- 
tors, himself, and his employés, and he took advantage of his 
position as an Irishman to point out that the want of confidence 
which, unfortunately, existed in his country, prevented the con- 
tented and prosperous state of things which existed at Inchicore 
extending throughout the island generally. Of the ability of the 
Irish nation to compete sacentalh in the commercial race he 
never had any doubt, The issue of their country rested in their 
own hands, and only by simple, honest attention to their own 
business would brighter » Bn return for Ireland. He had striven 
to do his best for his directors on the one hand, whilst 
respecting the welfare, customs, and even the oe mg far as 
~ did not interfere with the legitimate relationship of master 
and servant—of his employés ; and he knew not of any position 
which to him could be more honourable, and of which he could feel 
more proud, than to stand between the chairman of his ome Ly 
and his workmen and hear from them their joint approval of his 
conduct. He had striven throughout to do his best, not only for 
those immediately connected with him on the Great Southern and 
Western Railway, but for his country, in whose welfare no one 
ed a deeper interest. The chairman proposed the health of 

. M’Donnell, and in a few graceful sentences touched upon his 
long connection with the company, their regret at losing his valu- 
able services, congratulating him upon his new appointment, and 
expressing the hope that success would continue to attend him 
in his future career. The toast was drunk with all honours, 
In proposing the health of his successor, Mr. J. A. H. Aspi 
Mr. M’Donnell referred to the great assistance which he receiv 
from that gentleman during the past eight years, at the same 
time paying a high tribute of praise and respect to Mr. J. C. 
Park, now locomotive superintendent of the North London Rail- 
way at Bow, under whose energetic management the reorganisa- 
tion and extension of the works here began, and which Mr, 
Aspinall had ably continued. He most thoroughly endorsed the 
sentiments of confidence in Mr. Aspinall which the chairman 
had expressed, and said no appointment would have given him 
so much pleasure, or, he believed, would have been so advan- 
tageous alike to the company and the workmen, as that of the 
assistant who had served him so well and controlled them so 
justly in the past, 


) 
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THE NEW BRIDGE AT PUTNEY. 

THERE are some structures that gradually assume a 
picturesque aspect just as they cease to be safely useful, 
and this is the case with the Putney Bridge, except that, 
perhaps, its period of doubtful safety has been greater than 
that of its picturesqueness. Fortunately the new bridge 
by which it is to be replaced, need not exactly occupy its 
site, and the old structure will serve the traffic during 
the construction of the new one, and the approaches will 
be improved. The unsightly aqueduct will disappear, and 
the water mains will be carried under the footpaths of the 
fine new granite structure which we have illustrated in our 
impressions of the 29th ult. and 6th inst. With this 
impression we give illustrations of the ae and their 
‘supports upon which the piers will be built. The contract 
for the construction of the new bridge and the extensive 
‘approach and improvement works connected therewith has 
‘been placed in the hands of Mr. John Waddell, of 4, 
‘Victoria-street. In description of the several drawings we 
ttake the following from the specification relating to the 
works to be carried out :— 


‘The works described herein have reference to the construction of 
a granite bridge across the river Thames, with convenient 
a hes to connect the shore ends of the bridge with some 
of the existing thoroughfares in the parish of Putney, county of 
Surrey, on the southern bank of the river, with other thorough- 
fares in the parish of Fulham, county of Middlesex, on the 
northern bank of the river Thames; also to the entire removal of 
an existing wooden bridge, known as Putney Old Bridge, from 
across the Thames ; likewise of a temporary aqueduct and pipes in 
connection therewith ; also to the removal of an existing aqueduct, 
formerly the property of the Chelsea Waterworks Company ; the 
construction of a draw dock connecting the Windsor-road and the 
towing-path with the southern foreshore of the river; alterations 
to St. Mary’s Churchyard ; building of embankment, parapet, and 
retaining walls; the laying of new water mains beneath the foot- 
ways of the new granite bridge and along its approaches to the 
existing mains ; construction of new sewers; besides other minor 
works in connection with those above enumerated, 

Levels.—The levels of the aforementioned approach roads to the 
new bridge will rise from points of junction with the existing tho- 
roughfares, in the manner more particularly defined upon the con- 
= drawings, to the summit levels of the roadway over the 

ridge. 

ids ns, &c.—The granite bridge shall consist of five arches, each 
with level springings 9in, above Trinity datum. The five arches 

- shall be proportioned thus :—Central arch: Span, 144ft.; versine, 
19ft. 3in.; central headway, 20ft. above Trinity datum ; radius of 
voussoir intrados, 144ft. The two arches adjoining the central 
:arch : Spans, 120ft.; versines, 16ft. 3in.; central headways above 
‘Trinity datum, 17ft.; intrados radii, 136ft. Gin. The abutment 
‘arches: Spans, 112ft.; versines, 13ft.; central headways above 
‘Trinity datum, 13ft. {in.; intrados radii, 127ft. The whole of 
‘these arches throughout the length of the bridge shall measure 
‘between their exterior faces, in the width of the ) Fm a uniform 
‘width of 47ft. 

Piers.—At their springings the thickness of the two central piers 
‘shall be 19ft., and of the two outer piers 18ft. The upper surface 
‘of the bridge shall, between the parapets, be divided into a 
-carriage-way 26ft. wide, and two footways each 9ft. wide. The 
‘summit level of the bridge roadway midway over the central arch 
‘shall, when completed, be 38ft. 6in. above Ordnance datum, from 
‘whence uniform gradients of 1 in 45 shall incline north and south 
ttojpaints upon the bridge, midway in the 112ft. spans. 

@ajn-strect, Putney, and Windsor-street Approaches Gradients.— 
The main Putney approach road to the bridge shall have a uniform 
gradient of 1 in 35 from the point midway in the Surrey arch 
aforesaid, terminating at a point in High-street, Putney, about 
204ft. distant from the river face of the Surrey abutment. 

General Construction of High-street, Putney, Approach described. 
—From the rear of the Surrey abutment extending southwards 
along High-street, Putney, the remaining portion of the 1 in 35 
gradient shall be continued upon seven brick arches in lias lime 
mortar 18in, thick, having 20ft. spans, 5ft. versines, and the span- 
drils solidly filled with lias lime concrete under the carriage-way 
and kerb to the underside of the concrete upon which the paving 
is to be bedded and under the footway to the level of 
the crown of the arch. These arches shall be supported upon 

. six brick piers intermediate between the bridge abutment and a 
. small concreteabutment at theirsouthern extremity 8ft. in thickness. 
The bricks piers shall be “_— on plan of varying thickness, 
increasing from 2ft. 3in. at the narrowest end, and built at right 

- angles to the direction of the central line of the approach road. These 
brick piers shall be built up, as shown, upon foundations of Port- 
land cement concrete, brought up from a foundation level 6ft. 
above Ordnance datum and 1ft. thicker than the piers which the 
-support. Beyond the southern termination of the seven approac 
arches above mentioned the main roadway is continued southwards 
at 1 in 40 gradient in solid formation for a further length of about 
160ft., terminating, at the existing roadway level + 20°5, at a 
point about 20ft. southward of Albert-row. On the west side the 
earth under the approach road shall be supported by a retaining 
wall of Portland cement concrete, but no retaining wall will be 

uired on the east side of the approach road. 

scription of General Construction of Windsor-strect A 
—The western extremity of the four brick arches adjoining the 
southern abutment of the bridge shall be bounded by a Portland 
cement concrete wall 8ft. thick, carried up to the same levels 
respectively as the concrete over the spandrils of the arches in 
High-street. From this wall shall spring the first of a series of 
six similarly constructed brick arches, under the whole intended 
width of the Windsor-street approach, and at right angles to its 
direction ; but in these arches the brick piers shall be parallel and 
uniformly 3ft. in thickness, and the concrete foundations for the 
same 4ft, in thickness, The aforesaid approach in Windsor- 
street shall be executed throughout with a uniform gradient of 1 
in 40, rae rg at a level of 20°76, adjoining the eastern 
extremity of the Terrace, Windsor-street, from whence, for a dis- 
tance of about 168ft. eastward, it shall be constructed in solid for- 
mation, supported on each side by a retaining wall of Portland 
cement concrete, that on the river side being faced with brickwork 
‘in lias lime mortar. 

Temporary and Permanent Fencing.—From the top of the river 
stairs to be built in connection with the bridge a parapet shall be 
built upon the arched substructure corresponding with the pet 
of the bridge, and shall extend as far as the charslanenl fence, 
against which it is to be stopped by a pier. The churchyard fence 
is described elsewhere in connection with the works to be executed 
in the churchyard. 

Method of Regulating Traffic during Construction.—After the 
entire construction of the new bridge and its northern approaches, 
and to prevent any interruption of the traffic across the river, the 
western and northern halves respectively of the approach arches 
under High-street and Windsor-street s be first constructed, 
traffic being meanwhile continued across the old bridge and along 
the eastern and southern halves of High-street and Windsor-street 
respectively. During the construction of the eastern and southern 

rtions of the aforesaid approaches, the traffic shall be con- 

inued over the new bridge and its northern approaches and 
upon the completed western and northern halves of High-street 
and Windsor-street approaches, 

Putney Churchyard Alterations.—The contractor shall very care- 
fully e up the shrubs, gravestones, fences, kerbs, &., now 

situate in that part of the churchyard which is situate to the west 


of a line drawn from north to south across the churchyard at the 
west end of the nave of the church, or so many of them as he may 


be required to take up, and shall stack them either in the church- 


ard or on ground adjacent thereto, in such a manner as he shall 
G directed, labelling them so that he may be able to replace them 
in the same positions as they now occupy. After the gravestones 
have been removed he shall raise the general level of that portion 
of the churchyard sloping from the finished level of the approach 
road towards the church in accordance with instructions to be given 
by the engineer. The filling for this purpose shall consist of such 
of the excavated material as may be approved by the engineer, but 
the top surface for a depth of 2ft. shalt consist of good vegetable 
soil, and the whole shall be consolidated in such manner as may be 
directed by the engineer, and when thoroughly consolidated to his 
satisfaction, the gravestones, fences, kerbs, &c., shall be carefully 
and properly replaced in the positions from which they were 
removed, The three existing footpaths leading from High-street 
to the west and southern entrances of the church, shall be raised 
and made to slope towards the church, and shall be paved with new 
3in. rubbed York landings, bedded and jointed in cement, and laid 
on a bed of lias lime concrete 6in. thick. These footways shall be 
flanked on each side by a York stone kerb 6in. in thickness and 
Yin. deep, rubbed and rounded on top, bedded and jointed in 
cement, and bedded on lias lime concrete Gin. in thickness. At the 
High-street end of the path leading from the west door of the 
church, the contractor shall form a flight of steps—as shown on 
plan—flanked with a railing and rounded York stone kerb 6in. in 
thickness. The steps, which are to be solid, and kerb to be of York 
stone rubbed on all — surfaces, bedded and jointed in cement, 
and laid upon a bed of lias lime concrete 6in. thick, both pathways 
to be properly drained and a gulley put and grating formed at the 
lower end next the church, connected by new drains with those 
already in existence. The pavement adjacent to the church to be 
made to slope away from the church towards the gully. After the 
gravestones are re-laid the graveyard shall be re-planted with the 
shrubs taken up or by new shrubs to correspond with those taken 
up, and the surface laid with good turf, which shall be left in good 
and growing condition. 

Fencing.—The contractor shall raise the existing wall on the 
north side of the churchyard, from High-street to the old toll- 
house, so as to be at least 3ft. above the level of the raised ground, 
and shall strengthen the same where requisite with counterforts on 
the outside, carried down to a level 2ft. below the surface of the 
present approach road to Putney Bridge. The raised portion of 
the wall and the counterferts are to correspond in material and 
form with the existing wall, and the wall is to be finished on top 
with a wrought iron open ornamental fence 3ft. in height. The 
graveyard is to be fenced off from High-street by a new stone 
dwarf wall to correspond in material with the now existing wall, 
and to be built upon the arches carrying the raised approach road 
as far as such arching extends, and beyond them to o built upon 
a foundation of lias lime concrete 12in. thick and 2ft. wide. The 
wall is to be capped with York stone, cap 9in. thick, rubbed, 
weathered, and throated, and to be 2ft. 6in. in height from paving 
to top of cap. This dwarf wall is to be surmounted with a wrought 
iron ornamental fence 3ft. 6in. in height leaded into cap. 

Gates.—Two openings are to be left in the wall at the ends of 
the pathways leading to the church, and these are to be fitted with 
gates hung to gate-posts and piers corresponding in every respect 
with the present ones. 

Southern Wall.—On the south side of the churchyard the con- 
tractor is to erect from the last-described wall a new wall extend- 
ing eastward to the east wall of the churchyard, into which it is to 
be bonded. This wall is to be of brickwork, 14in. thick with 
plinth, and with piers 18in. thick placed on centres of 18ft., and 
capped with moulded York stone capping 6in. in thickness ; it is to 
be carried down to 3in. below the intended surface of the ground. 
Below the surface of the ground the brick wall is to be carried on 
Portland cement concrete piers and arches 3ft. in thickness ; the 
piers to be 5ft. in length, and placed at 25ft. centres and carried 
down toa level of 13ft. above Ordnance datum. The arches to be 3ft. 
in thickness at the crown under the wall, to have a span of 
20ft. and a rise of 5ft. The top of the capping of the wall is to be 
carried up toa level of 30ft. above Ordnance datum. In the event of 
the contractor, in the course of his excavations in the neighbour- 
hood of the churchyard, having to remove any human remains, he 
shall take all steps to procure the necessary sanction for so doing, 
and shall abide by any directions he may receive from the parties 
having authority in such matters, and shall exercise due care in 
their removal and re-interment in such place or places as he may 
be directed. Allthe works to be executed in connection with this 
churchyard are to be done to the satisfaction of the vicar and 
churchwardens of the parish. 

Main Northern or Fulham Approach : Width and Gradients.— 
The main northern approach r shall throughout, between the 
parapets or fences, have a uniform width of 50ft., divided into a 
carriage-way 32ft. wide, and two footways, each 9ft. wide. It 
shall commence at a level of + 15°8 at the junction of Church-row 
with High-street, Fulham, from which point, for a distance of 
about 170ft. southwards, it shall be paved level, and beyond, for a 
further distance of about 348ft., it shall rise with a uniform inclina- 
tion of 1 in 40, continuing thence to a point midway in the 
northern 112ft. span of the bridge, at an inclination of 1 in 35. 

Retaining Vaults and Fencing.—On the east and west sides of 
this approach from the abutment to the intended arch spanning— 
Bishop’s-walk—the earth shall be retained by vaults with piers 
and covering arches of brickwork in lias lime mortar, and with 
vertical arches at the back formed of Portland cement concrete, 
mixed in the proportion of six measures of ballast to one of 
cement. These arches and the brick piers shall be carried on foun- 
dations of Portland cement concrete, mixed in the proportions of 
eight measures of ballast to one of cement, and carried down to 
the level of Ordnance datum. Upon these vaults shall be erected 
a parapet of brickwork in lias lime mortar, of white Suffolk bricks, 
with Portland stone capping, as shown. This parapet to be con- 
tinued over the bridge over Bishop’s-walk to a position marked. 

Retaining Walls, Parapets, Vicarage Gardens.—On the west 
side of the approach, from B to A on plan, the earth shall be 
retained by be of Portland cement concrete, faced with white 
Suffolk bricks, supporting a parapet 6ft. high above the footway of 
the approach phe also of white Suffolk bricks, capped with Port- 
land stone cap, and carried upon foundations of Portland cement. 

Steps.—At a distance of about 40ft. north of B on plan No. 1,a 
descent by steps shall be formed from the approach road down to 
the vicarage garden. The steps shall be solid, of York stone; the 
landings also of 6in. York stone, carried upon brick walls of white 
Suffolk bricks, built in Portland cement upon foundations in Port- 
land cement concrete. A single footway gate of wrought iron 
to be hung to gate-posts in the parapet wall, and the steps to be 

_- by a wrought iron fence, all as shown on drawing 

16, 

Temporary Fence.—Before commencing any works upon or inter- 
fering with the vicarage grounds, the contractor shall erect a 
temporary close-boarded fence, 9ft. in height, to the satisfaction of 
the engineer, extending from Church-row to the south end of the 

unds, and at a distance of not more than 5ft. from the roadside 
‘ace of the intended parapet, and shall maintain the same in good 
order until the completion of the approach road. 

Precautions.—The contractor shall take care that no damage is 
done by his agents or workmen to the vicarage garden within the 
fence or to the large trees between the temporary fence and the 
retaining wall, and shall take every precaution to protect such trees 
from injury. 

Retaining Wall and Fence on East Side.—On the east of the 
approach road, from N to near O on plan, the earth shall be 
retained by a wall of Portland cement concrete carried on 
Portland cement concrete foundations, as shown upon drawing 


No. 15. 
John’s-place A : Width and Gradients.—An 
40ft, wide, divided into a roadway 26ft. wide, and two footways, 


each 7ft. wide, shall rise from 2 level of + 15°5 in John’s-place, 

Fulham, with a uniform inclination of 1 in 24, so as to intersect 

cn main roadway approach at a level 22°29ft. above Ordnance 
atum. 

Station Approach : Gradients.—An approach of similar width 
shall rise from a level of + 15°24 in High-street, Fulham, with a 
unifortn gradient throughout of 1 in 36, so as to intersect with its 
central lines the main roadway approach at a level of 20°03 above 
datum, or at a point about 50ft. below the central line of John’s- 
place approach at its junction with the central line of the main 
approach road. 

Retaining Walls.—The earth filling on the John’s-place and 
Station approaches shall be retained by walls of Portland cement 
concrete, and the y ery shall be fenced with a temporary fence 
- be provided and fixed by the architect of the board as elsewhere 

esoribed, 

Paving of Roadways: Footways.—The whole of the footways 
shall be paved with 3in. York stone, sound and hard, and of a 
uniform and close texture, free from sand-holes and other defects, 
and to dry after rain of a light colour, as nearly as possible uniform 
throughout. The - to be of full thickness throughout, 
thoroughly tooled to a fair clean level and true surface, and the 
joints tooled square. The stones to be laid in lias mortar on a 
sufficient bed of fine sand, gravel, or other approved material, with 
close and neat joints and in uniform courses breaking bond; the 
courses of new paving to be at least 1ft. 10in., and not more than 
2ft. Gin. wide, no two adjacent courses to differ in width more than 
3in., and no stone to be of less area than 5ft., except for closers as 
may be allowed, the joints to be dressed down after laying where 
necessary to preserve a uniform surface throughout. ‘The paving 
to be laid with a slope towards the carriage-way as shown, or as 
may be directed. 

Kerb.—The whole of the kerbing for margin to the footway 
paving shall be of Aberdeen or Guernsey granite laid in cement 
mortar on a bed of lias lime concrete Yin. in thickness. The stones 
except over the bridge, where they are to be 6in. by 12in., placed 
on edge, to be 8in. deep and 12in. wide on bed, all to be worked 
fair and fine dressed on two faces. The heading joints to be neath; 
squared through for their entire depth, and the back joints with 
York paving to be squared for a depth of at least 3in. No stone to 
measure less than 3ft. in length. The footway paving to be 
specially rounded at curves, and the kerb-stones shaped to 
correspond, 

Channels.—The channels, 12in. in width, shall be formed of 
Guernsey granite stones 12in. wide and 7in. deep, no stone to 
be less than 2ft. 6in. in length, the stones to be worked fair on 
their upper surface with joints squared throughout the whole depth 
or thickness, closely laid, and well grouted with Portland cement, 
as the work proceeds, The auanelts be laid with a fall towards 
the gullies, as may be directed. 

Paved Carriage-ways.—The carriage-ways between the channels 
extending from the northern end of the Fulham abutment of the 
bridge, over the bridge, and to the southern end of arches 
carrying the roadway of High street, Putney, and to the western 
end of the arches carrying the roadway of Windsor-street, shall 
be formed of Aberdeen or Guernsey granite cubes or setts 7in. 
in depth and 4in. wide on bed, carefully dressed and free from 
protuberances on surface, laid on a bed of lias lime concrete 12in. 
in depth ; the surface of both concrete and granite to be formed to 
a curve as may be directed. After the concrete has set hard, the 
cubes or setts are to be bedded on a thin layer of Portland cement 
concrete, spread over the concrete foundation, laid in regular and 
straight courses, breaking bond and so close at joints that six 
courses when finished shall not measure more than 27in., —— 
only sufficient space for grouting to pass to the bottom ; to be we 
rammed and back-rammed, as directed by the engineer, to a uni- 
form surface, and well grouted with sharp sand and Portland 
cement in the proportion of 4 to 1, and coated with fine hoggin. 

Broken Granite, &c.—The remainder of the carriage-ways of the 
several approaches, as also of the draw dock, shall be of broken 
Guernsey granite 7in. in depth, laid to a uniform surface on a hard 
core of brick rubbish or suitable material, to be a — by the 
engineer, 12in. deep, the surface of both granite coll ard core being 
formed longitudinally to the levels ont qoutes shown on the 
longitudinal section, and transversely to a curved surface, as shown 
or as may be directed. 

Rolling, &c.—The granite shall be put on in two layers, the lower 
layer being rolled with approved rollers previous to the upper 3in. 
being laid. After the upper 3in. is put on, the entire surface of 
the carriage-way shall be spread with a layer of fine hoggin, and 
—— rollers shall be passed over every part of the surface as 
often as may be necessary, perfectly to consolidate the same. The 
broken granite to be approved of by the engineer, to be of angular 
form and of fairly uniform size, and to be of such dimensions 
as just to pass freely through a ring 2}in. in diameter in every 
direction. 

Intersections with Old Works.—Wherever the new works inter- 
sect with, or end in the existing streets or places, the old road and 
footway paving shall, without extra charge, be taken up and re- 
laid to such extent as the engineer may consider necessary, and the 
best of the old materials taken up in any part of the work are to 
be used therein. 

Area Gratings, d:c.—Where the levels of the existing footways 
are to be altered, the contractor will have, without extra charge, to 
alter the levels of the area gratings, railings, and kerbs, and the 
steps and landings giving access to the premises in such manner as 
may be directed. 

Gulleys for Roadway.—No. 15 gulleys, in addition to those on 
the bridge, to be formed in brickwork in t, and cted 
with the sewer by 6in. stoneware pipe anda syphon trap. The 
gulleys to be fitted with cast iron gratings, to be supplied and fixed 
by the contractor. 

Street Lamps.—The contractor shall provide and erect 45 new 
substantial cast iron street lamps in such situations on the works 
as the engineer may direct, either to same design and dimensions 
as those now in the locality, or to some other as shall be ordered, 
including copper lantern properly glazed, with copper door and 
ventilator to same, and ladder iron to each lamp. 

Gas Pipes.—The whole of the said street lamps are to be painted 
in four oils, finished, bronzed, and furnished—in manner to be 
approved—with gas pipes, burners, and fittings. The gas piping, to 
be provided and laid by the contractor, is to extend from the 
burners to the bottom of the street lamps and thence to the main, 
with which it is to be connected. The contractor will have to 
supply the necessary bends, unions, nipples, and tee-pieces, and to 
leave the lamps complete and ready for lighting. The whole of 
the work to be executed in the best style of finished workmanship. 

Sewers, d&c.: Old Sewers.—There are sewers in High-street and 
Windsor-street, Putney, with which the new gullies will have to 
be connected, and care must be taken in executing the works under 
this contract not to damage or interfere with them. Where the 
piers for carrying the arches forming the substructure of the 
new approach roads come over the sewers, discharging arches must 
be formed in the piers, and a portion of the piers for a length of 
3ft. on each side of the sewer carried down to below the invert of 


the sewer. 
(Zo be continued.) 


TENDERS. 


CARLTON, NEAR NOTTINGHAM. 


TENDERS for new roads at Carlton. Mr. Frederick Jackson, 
engineer, Nottingham. Quantities by the engineer. 


£84 
Geo. Morris, Carlton .. .. .. «. 807 2 6 
Thos. Smart, Nottingham .. .. .. 796 10 0 
Jas. Knight, Loughboroug =o 71414 7 
Wm. Cordon, N gh pted . 701 7 0 
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es THE NEW BRIDGE OVER THE THAMES AT PUTNEY. 
SIR JOSEPH BAZALGETTE, AND MR. E. BAZALGETTE, MM. INST, C.E., ENGINEERS. 
(For description see page 294.) 
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HAULBOWLINE DOCK EXTENSION WORKS. ae 
MR. J. 0. ANDREWS, ENGINEER, 
(For description see page 289.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible ‘' the opinions of our 
correspondents. 


CASTING PIPES. 

Sm,—I have read with surprise a letter on this subject in your 
journal of the 13th inst., signed “‘ Experience.” I must not doubt 
itis assertions that he is a practical man, and that he has experi- 
ence, but if he cannot advance better evidence of his being so in 
reference to this subject, he must have little experience in pipe 
casting. All engineers specify that the pipes be cast socket 
down, because they know from experience that pipes thus cast are 
strongest at the socket, where there is the greatest strain. When 
the pipes were cast socket wp, a large proportion of the top was 
spongy, therefore to a certain extent unsound ; and it is well 
known to the profession that the pipe failed there. To get over 
this serious defect the socket is east down, with a head of 12ft. at 
#he lbast. If your correspondent ever saw a pipe cast, he would 

noted the spigot so unsound that. about 12in. should be cut off 
before’ it could be accepted. 

It isnot #rue that the metal at the bottom does not “‘ set.” It is 
not true that “there is not enough metal im the body to feed the 
socket "—everyday results prove the contrary ; but it is true that 
your correspondent does not understand anything of the tiow of 
metals. Will he assert that he cannot fill a bottle by passing a 
fluid through the neck ? 

It is not more expensive to cast socket down than it is to cast it 
up, as by adopting the forrser process, less pipes are: rejected and 
a more reliable article is obtained, that will sustain a high pressure 
and not give way in the jointing. 

I must not class myself with yeur correspondent as an experienced 
man, having had only about 80,000 tons of pipes in charge. How- 
ever, this quantity has given me some information. PRIOR. 

Glasgow, October 17th. 


THE STEEL INGOT SOAKI¥® PROCESS. 

Srr,—It was with much interest I read mm your esteemed journal 
of the 29th ult. the report of the paper on the Steel Ingot Soaking 
Process, communicated to the members of the Iron and Steel 
Institute at- Vienna, which is another usefu] and neat little im- 
provement in the direct steel-making process. Whilst perusing the 
article, the following facts occurred to me, which, with your kind 
indulgence, I will relate in a few words, for what they are worth. 

Some years ago I was interested in one of the many little forges, 
driven by water power, which at that time abounded in the 
Rhenish Province — Siegerland. It consisted simply of two 

ing furnaces and a forge hammer. Part of the finished pro- 
duet consisted of bar iron 2in. by lin. to fin., and the iron was so 
good that these bars were forged out of the paddled blooms with- 
out their being reheated. There only being one hammer, the balls 
from the two furnaces—ten to twelve in number—obviously could 
only be hammered into blooms one after the ether, occupying in all 
about eighteen te twenty minutes. The blooms were about 20in. 
by 6in. by 4in. to 5in. Now it is clear that if some precaution had 
not been taken to keep the hammered blooms warm, there would 
have been no possibility of drawing them down into bars of the 
sizes named without reheating. e plan adopted was, to bury 
the last batch of blooms, say six or so, in the sieved and well 
washed breeze from the puddiing furnace grates. This proceeding 
kept them warm enough to persait the last of the six to seven 
blooms to be drawn down to size. 

It occurred to me, therefore, that if the steel ingots were simply 
buried in breeze in the same way a similar result would be attained 
as placing: them in pits or ovens. Not that the breeze plan would 
be so neat, but if on trial it answered, i¢ might, in some circum- 
stances, be convenient and even less costly, as there would be no 
outlay for soaking pits. F. Y. 

Rheinland, October 16th. 


A PROBLEM IN DYNAMICS. 


Sir,—Is the following theorem from Rankime’s ‘Applied 
anics” actually demonstrated (as it claims to be)? It 
appears to me that it is not, and that when he says, “Then the 
couple A is equivalent to mn ples of the % fl,” he is 
really taking credit for what is not demonstrated, and that the 
only conclusion that should be drawn is that the moment of the 
couple A is equal to mn times the moment of the couple /?, but 
not that they are equivalent. If I am correct, then Rankine, in 
his “ Applied Mechanics,” does not give any proof that couples of 
equal moment are equivalent or may be substituted for one 
another. 

The following is the theorem as stated in Rankine :—“‘ Article 31. 
Equivalent couples of equal moment.—Theorem : If the moments 
of two couples acting in the same direction and with the same 
axis are equal the couples are equivalent. Let one of the couples 
be called A and let its force, arm, and moment be respectively 
F,, La, and F. La; let the other couple be called B, and let its 
force, arm, and moment be respectively Fs, Le, Fale. The 
equality of the moments of these couples is expressed by the quota- 
tion FaL,=FsLex. Hf the forces and arms of the two couples be 
eommensurate So that F,: Fs :: Li: m:n (m and n being the 


whole numbers), 


m n 

Then the evaple A is equivalent to m » of the t fl; 

and so also is the couple B; therefore the couples A and B are 

equivalent to each other.” — STUDENT. 
Johnstone, nea Glasgow, Oct. 17th. 


TATE'S PAVENT VALVE-CLOSING APPARATUS, 


Sm,—In your issue of the 13th inst., you conclude your notice 
of the above as follows :—~ It would apparently be easy to make a 
small addition, by which, im the ease of a governor strap breaking, 
steam could be immediately shut-off, and so running away would 
be prevented.’ The apparatus is always sent out complete in this 
respect, and thg sketch of a common governor shows clearly the 


method of attachment. If the engine exceeds its ordinary speed 
the governor balls fly outward, and the finger A presses on the 
plate B. On the other Jiand, if the belt or gearing used to drive 
the governor gives way}“the balls at once fall, and the finger ie) 
presses’ on the plate B. In ether case the circuit of the electrig 
current is closed, and the stop valve on the engine screwed down: 


| The apparatus: is: appiixable to sluice and other valves for water- 

works as well as:steam: valves, in which case the piston in the small 

eylinder is actuated: by water pressure. Duncan BROTHERS. 
32, Queen Victoria-street, London, Oct. 17th. 


BUCKET DREDGERS AND EXCAVATORS, 

Smj—In your issue of the 29th ult. we notice a letter headed 
“*Busket Dredgers and Excavators,” and signed ‘ Priestman 
Brothers.” You were kind enough to illustrate and give a letter- 
press netive of our dredging machine in your issue dated 22nd ult., 
and Mess. Priestman Bros., it seems, “think it needful to say” 
in reference to your notice “‘ first, that in the practical working of 
our excavators, and elevators, the counterweight for 
bringing baek the opening chain does not, as implied, act against 
the falling of the bucket or grab, but the whole energy of the grab 
or bucket in its descent is made available upon the material to be 
excavated equally the same as in the other arraagement therein 
referred to.” We have written to Messrs. Priestmam Bros, desiring 
them to give am explanation of their letter and informing them 
that we consider it inaccurate, and have not been favoured with a 
satisfactory reply, hence the necessity for troubling yew with this 
letter. 

In order to put Wurselves right with you and the public, and to 

rove that Messrs. Priestman Bros. are wrong, we submit the 
ollowing explanatior :—In the fall of the grab or bucket in the 
machine made by us: both chains are attached to loose barrels 
which offer no resistance to the — or buckets in their descent, 
arid thus permit them to strike the ground with a force equal to 
their weight, plus the momentum given by an unretarded fall of 
say 16ft. to 30ft., whilst in Messrs. Priestman’s machine the fall of 
the grab or bucket is made to raise a counterpoise or balance-weight 
of from 15 ewt. to 20 cwt., which is used in opening the grab. To 
do this some portion of the energy of the fall must be absorbed 
before the sab wunihen its work. To those who compared the 
working of our machine at Tynemouth with the machine made by 
Messrs. Priestman Bres., it would be apparent that our grabs were 
filleé much fuller tlian theirs, even when filled from a stationary 
positien on the ground, and this advantage was evidently due to 
the difference in truction. pointed out in your article. 

Old Foundry, Hull, Rosgz, Downs, AND THOMPSON, 

October 17th. 


PRECTRICAL STANDARDS OF MEASUREMENT. 


Srr,—Like many others, being in a difficulty, I venture to 
make that difficulty known, in the hope that some of the 
readers of Tx ENGINERR will help me. My difficulty is 
that I can ges hold of no definite ideas on the subject 
of electrical mewurements that do not appear to clash with 
other ideas. Ner can I find any close agreement among 
electricians conceraing the figures they give on the statements 
they make. The greatest difficulty I find is the want of clear 
definition. Either f am very obtuse or writers use words to con- 
ceal their thoughts. I find in a recently published and expensive 
standard work on electric lighting the following passage:—“ In 
obtaining a view of the phenomena attending the propagation of 
an electric current, it is nece’ y to be familiar with certain 
primary ideas, unfortunately the definitions of these are somewhat 
unsatisfactory owing toour very imperfect knowledge of the nature of 
the electric current itself.” Now, it seems to me that if the ideas 
are clear, there need be no -‘difficulty in defining them. If the ideas 
are not clear, then obscurity must exist all round. 

The writer next proceeds to say :—These ideas are : ‘‘(1) Potential, 
or the condition of a body with respect to electricity.” I have 
not the most distant idea what this means; “‘(2) Electro-motive 
Force, or that mysterious power which tends to produce a transfer 
of electricity from one point to another of a conductor ; (3) Con- 
ductivity, or the facility which a body offers to the flow of elec- 
tricity ; (4) Resistance, or the degree of difficulty experienced by a 
current in its e through a body; (5) Jntensity, or strength of 
a current, which must be directly proportional to the electro- 
motive force and inversely to the resistance ; (6) Quantity, which 
is plainly the product of the current strength by the time that it 
lasts ; (7) Capacity, or the quantity of electricity necessary to raise 
the potential of a luctor from zero to unity.” 

Now these read fairly enough, but they will not bear close 
examination. One or two of them are clear enough, but the rest 
are to mesimplyjargen. Take, for example, “intensity.” What 
this is we are not told, save that it is the same thing as “ strength of 
current ;” but what is meant by strength of current we are not told, 
This intensity, however, must be proportional directly to the 
electro-motive force, and mversely to the resistance—that is, the 
greater the electro-motive ferce the greater the intensity, and the 
greater the resistance the less the intensity, This may be 
all quite true, but I azm still quite in the dark as to 
the meaning of the word, as used in this passage. Next 
we have “quantity,” which is the product of the current 
strength by the time it lasts; but current strength is the same 
as intensity—therefore quantity of electricity is found by multi- 
plying intensity by time. This seems to me to be much the 
same thing as ascertaining the quantity of steam passing through 
a pipe by multiplying its pressure in pounds per square inch by the 
time during which it is flowing, without paying any regard what- 
ever to the size of the pipe. Surely if Thee two dynamos at 
work, the quantity of electricity they can send into a given line 
wire will be greater than that sent by one dynamo ; but how much 
more cannot be ascertained by multiplying the time during which 
the dynamos are at work by the intensity of the current. Each of 
the dynamos alone can give a current of a certain strength. There 
need be no extra strength, so far as I am aware, when the two 
dynamos work together, although unquestionably the quantity will 
be nearly or quitedoubled. Again, we are told that “‘capacity ” is the 

uantity of eleesricity necessary to raise the potential of a con- 
Toone from zere to unity. np ary d is used here in quite an 
abnormal sense. We do not say that the capacity of a jug is the 
beer necessary to fi®it, nor that it is the quantity of beer neces- 
sary to fill it. Capasity means the power of containing. But if 
we read this definitiow with the first, we have, ‘‘ Capacity is the 
quantity of electricity agg to raise the condition of a body 
with respect to electricity.” is reads to me like nonsense, I 
have honestly striven to understand what the author means by the 
seven definitions I have reproduced, and I have failed. Perhaps 
some of your readers will help me. 

Now I will turn to another point on which I am equally at sea. 


Ohm’s law is C =F That is tosay, the current C is proportional 


to the electro-motive force E, divided by the resistance R. But here 
this difficulty occurs to me. The electro-motive force can under no 

ible circumstances exceed the resistance. In fact itis measured 
and defined by the resistance, as is practically proved to everyone 
who has had to do with electric lamps. But if this is the case, we 


have O=for zero. I suppose that in this case some definite 


meaning is attached to the word ‘‘current ” which I have failed to 
catch. In some books “‘C” is replaced by I, standing for “ inten- 
sity.” Perhaps the confusion in 1 4 mind results from the 
want of a proper definition of ‘“‘E,” which is stated in 
various text books to be analogous to a head of water. 
Now if R be the piston say of a water pressure engine, 
the resistance to the motion of that piston must be equivalent to 
the head, or else the piston will be accelerated, and the head will 
fail, It isin this way that I say R must equal E. If, however, 
Ohm's law, as it is called, is not in the true sense a law, but simply 
gn equation, I can understand it. Thus, for example, let, in the 
case bf a given conductor, &c., E = 100 Volts, and R = 10 Ohms. 


Then C m = 10; but ten what? The formula cannot be used 
| solely for means of pomparison, because if I had 10 Volts = E and 


1 Ohm = R, the result would be just the same. ©h this point If 
have consulted electricians, but their answers do not agree. Ona: 
tells me that ten somethings alone is “‘ current ;” another that it is; 
“intensity of current ;” another that it is ‘‘ quantity of electricity, 
passing thro h the wire in a given time;” another that it is; 
* Ampéres,” but to all this can attach no definite mean-. 
ing, and J begin to ask myself, Are electricians agreed| 
among themselves as to what they mean? For myself, I may, 
a that I am an engineer, and that I expect to be. 
ed upon at any moment to report on various electric lighting. 

systems by a corporation which employs me. I have read a. 
great deal about _——- I have most of the formule given . 
in text-books, and I can electrical ‘‘ shop” as well as any one, 
But I want to do more than this; I want to know what formule . 
mean, what they are got from, and above all, some clear ideas on 
the subjects which I have touched on. I fear that electricians who 
may read this letter will pooh-pooh it, and yet a few words from 
any one of them may help me at once out of my difficulties. Can 
they refer me to some book which is lucid? I have read many 
but, as I said before, they leave my mind in a fog on a host of 
points, principally definitions. 

Evershed, October 16th. J.B. W. 

[We shall probably deal with this subject in an early impression, 
Undoubtedly a great deal of confusion exists in the minds of many 
engineers concerning it. Whether writers on electricity are or are 
not to blame for this we are content to leave an open question, 
Meanwhile, other correspondents may have difficulties to state, 
comments to make, or explanations to offer.—Ep. E.] 


HOLE CUTTING MACHINES, 
Srr,—When at Malta in the year 1865 I was invited over to the 


dockyard to inspect a machine for cutting scuttles in the armour 
pois of ironclads, which I was informed had just been invented 
y one of the dockyard hands. I went and saw it at work, cutting 


circular holes, some Sin. in diameter, in the armour plating of’ 
H.M.S. Enterprise. I was much interested in the machine, as it. 
did its work so quickly and well. I have often since wondered 
what had become of it ; therefore was not a little surprised to see 
in your last issue a drawing of what appears to me to be the 
identical machine, now brought out by Messrs, Scriven, of Leeds, 
and designated by them as “new.” Of course, in the lapse of 
seventeen years it is difficult to remember mechanical details, and 
there may be some slight difference which makes the machine you 
illustrate virtually a new invention. But it would be interestin; 
if any of your correspondents could furnish the name of the cnliinat 
inventor in Malta Dockyard, my only object in now addressing you 
being to elicit such information, so that we may render honour to. 
whom honour is due, which, alas! is not always done in the case of; 
inventors, 
October 18th. 


THE IMPROVEMENT OF PERMANENT WAY. 


S1r,—As I wrote mostly on the lines of your own leading article. 
at the time, your correspondent ‘‘ Wooden Sleeper” will see he is 
already replied to somewhat in your second leader on this subject ;. 
and, indeed, with one exception he might as well have substituted 
“* your article” for ‘‘ Mr. Vincent,” in his many raphs, In that 
one exception your correspondent ignores what I italicised, and only 
repeats what I mentioned incidentally. I alluded to a reported home 
supply of Wood’s system, He further doubts my ability to make 
statements on the subject, and will listen if I will supply ielenmabiens 
but I had myself been humbly awaiting ts and information 
for three weeks, and finding none, thought to keep the ball rolling by 
quoting few article and asking questions. For the question he has 
answered thanks are due to him, since it has, on your becoming 
aware thereof, drawn forth your second article on the subject, 
the text of which would appear to be “‘in Germany they have a 
Railway Union.” 

I am not aware that either you in your first article, nor I in my 
letter, maintained that there was any iron way laid to sustain home 
main line traffic—our object being to ask why isthere not? Appa- 
rently we are answered from Doncaster ; so Lord John Russell is 

roved right as to finality in this case at least. Being absent from 
ome, I did not receive your issue for 6th ult. till this week. 

October 17th. C, W. VINCENT. 


+a t, 


A PROBLEM IN DIVING. 


_Srr,—In your issue of last week I notice a letter on diving, and 
like your correspondent, cannot understand how the diver referred 
to arrives at the conclusion that he can descend and do actual work. 
in 100ft. more water through being in a well than if diving in the 
open. From my experience as a diver of more than sixteen years 
in all branches—wrecking, bridge, and breakwater building, or im 
wells and flooded mines, &c.—I find the pressure the same at corre-~ 
sponding depths, and I think this will be found to be the opinion 
of all divers who know their business. Perhaps your correspondent. 
can inform me where his diver is to be found, as I should like to. 
make the acquaintance of a brother professional who can stand 
neasly 80 Ib. pressure so well. A DIvEr. 

3, Stirling-terrace, West Brighton, October 18th. 


COMPOUND YACHT ENGINES AT THE TYNEMOUTH 
EXHIBITION, 

Sik,—It is with much interest that I read a description given in 
THE ENGINEER of last week of a patent compound yacht engine 
exhibited by Messrs. Ross and Duncan, of Glasgow, in the Tyne- 
mouth Exhibition, for which the manufacturers were awarded a 
diploma of merit. Whatever are the qualifications or drawbacks of 
the principle, it is not new; it was patented by me in Den- 


mark in 1876, as a compound yacht engine, and it is ible that 
it has been proposed by English engineers, if not actually tried even 
before this. JENS JENSEN. 


Fairfield-road, Birkenhead, October 18th. 


‘STEAM AND VACUUM BRAKES 
Sir,—For seven years” I have travelled near] 
miles weekly on the Midland system, and b their different 
routes at one time or another. During that period I never 
remember having been placed in a dangerous position, and hardly 
once made uncomfortable by the undue action or the failing to act 
of their steam or vacuum brakes. 


one thousand 


Therefore, the exgerience of your previous mdents I am 
glad to say has not been mine, Rost, A, HALL. 
ne, Nottingham, October 16th, 


PUMPING CONDENSING WATER. 

Str,—I have seen several condensing engines at work here in 
which the vacuum draws the condensing water direct into the con- 
denser at different heights from 6ft. up to 21ft. Is it considered 
that this is a gain, or would there be equal economy if the water 
was pumped to the levelof thecondenser? At a seems to be 
clear gain ; but still the work of raising the water to be done, 
In one instance I have been told of by the engineer in charge 
the engine was arranged to draw water either direct by vacuum or 
by pump 21ft. lift ; they found that when drawn by vacuum the 
vacuum in condenser was 3in. or 4in, less than when the water was 


drawn by pump. DuNtop. 
Fabric Bellin 0, Fenderick, Odessa, 
October 13th. 


NAVAL ENGINEER APPOINTMENTS.—The following appointment 
has beeu made at the Admiralty :—George Wright, engineer, ta 
the Duncan, additional, for the Hydra, vice Richard Irwin, 


i 
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RAILWAY MATTERS. 


In New Brunswick the first sod of the Harvey Branch Railway 
has been turned. 

THE London, Chatham, and Dover Railway Com is repairi 
the roof of Ludgate-hill Station, The are Ay 
There are now only five places on the two platforms where it is 
necessary to put up an umbrella on a wet day. 

THE south-westerly branch of the Canada Pacific Railway has 
now been extended to a point ninety miles west of Regina, the new 
capital of the North-West, and the first sod of the Emerson and 
North-Western Railway was turned a fortnight ago. 

In the mention made in our last impression of the engines in 
course of construction by Messrs. Nasmyth, Wilson, and Co., for 
the San Paulo Railway, the engines were described as four- 
wheel coupled, This should have been six-wheel coupled. 

Messrs. HAWKS, CRAWSHAY, AND Sons, of Gateshead-on-Tyne, 
have just contracted for a wo iron bridge for the Canadian 
Pacific Railway Company. The bridge is to cross the river Frazer 
and will be 525ft. long over all, with a clear span of 315ft. It wi 
be completed in about a year from the present time. 

THE Channel tunnel has been discussed by the members of the 
North of England Institute of Mining and Mechanical Engineers 
at Newcastle, and arrangements are in progress for a similar dis- 
cussion to take place at the Cleveland Institute of Engineers at 
Middlesbrough. It is understood that both these bodies of north- 
country engineers are anxious that the tunnel should be made, and 
that so important a national enterprise ‘‘should not be allowed to 
be disposed of according to the ideas of officials who can only see 
from a military point of view.” 

TuHE St. Louis Tunnel, 4900 Pg long, is ventilated by means 
of a fan 15ft. in diameter and 9ft. wide and 13ft. inlength. It is 
worked by a Herreshoff engine, capable of developing 190 horse- 

wer at 110 revolutions minute, and with fifty-six horse-power 

he tunnel is ey reed of smoke in four and a-half minutes, 
or in three and a-half minutes when the train is moving away 
from the fan. It is calculated that the passage of one train 
represents the extraction of 2,652,650 cubic feet of air, and 272 
trains pass through the tunnel per day. 


On Tuesday afternoon a train from Guildford to Farnham, on 


the London and South-Western Railway, ran off the rails near | 30th 


Farnham Station for a couple of hundred yards and finally into a 
siding. The train pel we. of an engine and tender and hen car- 
riages, and these were all embedded in the chalk cutting. No one 
was seriously injured, but many of the passengers were much 
shaken, It was not untila very late hour that traffic could be 
resumed, and the line being a single one, and it being market day 
at Guildford, considerable inconvenience was occasioned. 

From the report of the Board of Land and Works on the Vic- 
torian Railways during the year 1881, it a pears that the North- 
Eastern system is the best paying of all the Victorian railways, this 
system having realised 8°5 per cent. on its capital cost. On the other 
hand, in speaking of the Melbourne and Hobson’s Bay lines, the 
report shows what accidents may cost, for it says: ‘“‘ The balance 
of profit on working being. . . equal to only 1°39 per cent. on the 
capital cost,” while, ‘‘ eliminating the cost of the Jolimont accident, 
. . . the profit on working would be equal to 4°6 per cent. on the 
cost of the lines.” 

PLANS bave been Ls gpa for a proposed new railway to com- 
mence at Middlesbrough and pass x the foot of the Hambleton 
Hills, by way of Easingwold to Leeds. The line, it is con- 
templated, will oe through some of the richest and most 
important agricultural districts in England, and supply direct 
communication between two very large centres of po ~ lg A 
ap re of ironstone is said to exist in the Hambleton range 
of hills. The Leeds Mercury says if this project be carried 
out, Easingwold will soon become a rising town, and it would be a 
greater advantage to the district than any scheme of a more local 
and limited character. 

THE absurdly high fares by which the four railway companies 
owning the 32 miles of railway in the Isle of Wight do their best 
to make visitors and residents travel by water, or road, or walk, 
instead of going by rail, are, with the irregularity of the train 
service, the subject of much complaint in the Times. No one who 
has once had experience of the shamefully high fares charged by 
these companies, enters a train in the Isle ot Wight if it can be 
helped. The first-class fare from north to south of this island is 
4s. 6d., and other fares are equally high. The railway companies 
are certainly the worst offenders in the matter of unwarranted 
charges, —— tourists will not find anything at reasonable prices 
in hotels or lodgings. The high prices on the railways and else- 
where are having their effects, as shown by the fact that half the 
houses in Shanklin, Sandown, Ventnor, and other places are to be 
sold or to be let, or are hungrily displaying obtrusive ‘‘ Apartments 
to let” boards, 

East Sussex is an object of considergble competition by several 
railway promoters, the terminus on Re coast being the rapidly 
growing town of Eastbourne. In addition to the proposed direct 
ine from Eastbourne to Bromley, which route is said to be favoured 
by the Midland Company, another scheme is on foot to connect it 
with Charing-cross. The new railway will run by Langney Bridge, 
Pevensey, Boreham-street, Bodle-street-green, Dallington, and 
Burwash, joining the present South-Eastern line to Hastings at 
Ticehurst-road. The length is 184 miles, and a rich agricultural 
district, at present entirely unprovided with railways, will be 
opened ~ It is about one-third the length of the proposed 
Bromley line, and by it Eastbourne would be brought within 
eighty minutes of Cannon-street. The greater portion of the line, 
being on level marsh land, will be of very cheap construction, and 
there will be only one tunnel, at Dallington. The landowners 
along the projected line are said to be favourable to the project. 

THE Times Geneva correspondent, in writing on the St. Gothard 
Railway and international traffic, says, ‘‘ The opening of the St. 
Gothard Railway has already led to a considerable augmentation 
of traffic between Germany, Italy, and Switzerland, and bids fair 
to bring about some important and probably unlooked-for 
commercial developments, In the first two months after the 
opening of the new line the exports of German coal to Italy, which 
had ——- been nil, amounted to 40,000 tons ; of unmanufac- 
tured iron and hardware the exports increased from 79 to 107 tons ; 
of machinery, from 12,300 to 14,000 tons ; and of copper, from 255 
to 693 tons, In the same time—as compared with the previous two 
months—the exports of spirits rose from 107 to 17,409 tuns; of 
pew and paper-made articles from 415 to 1446 tons; and 76 

rman railway wagons, the exportation of which was previously 
impossible, were sent through the big tunnel for the use of Italian 
railway companies. Italy, on the other hand, is finding north of the 
Alps a new outlet for all sorts of fruits and agricultural products, 
such as vegetables, breadstuffs, and grapes, as well as for wine and 
fat oxen. Before the opening of the line it was a moot point whether 
or not German coal would be able to compete with English coal in 
the markets of Northern Italy. As the Germans are now sendin 
coal into Italy at the rate of 20,000 tons a month, it would 
seem that this question is receiving a practical answer in the 
affirmative. In any case the competition cannot fail to affect 
the price of coal at Genoa, which has hitherto been supplied 
exclusively from ——. The Germans, as they themselves 
would say, are ‘unfolding’ great energy in this matter. They 
propose to establish coal depdts at Locarno and Luino, and other 
places about the Italian lakes. As Milan is connected by a canal 
system with Lake Maggiore, a considerable saving—as much, it 
is said, as three lire a ton—will be effected by discharging the 
coal at Locarno, and forwarding it to its destination by water. 
Of all the ee likely to be produced by the St. Gothard 
Railway, none will be more portentous, or less pleasing to-trayellers 
than the conversion of Locarno and Luino into coal markets, and 
the sight of fleets of colliers on Maggiore and Lugano.” 


NOTES AND MEMORANDA. 


Tue “ Wreck Register ” just issued gives the number of vessels 
lost on or near the coasts of the United Kingdom in the year 
1880-1 as 705, or néarly 21 per day, 

AccorDING to Ryland’s ‘Iron Trade Circular ” the alteration in 
the kind of pig iron being produced during the year ending 30th 
aye has been—hematite, increase 4; cold blast, decrease 3; 
ordinary, decrease 3, 

For bleaching straw it is soaked in a solution of soda, and moved 
about in a bath containing two ounces permanganate of potassa to 
one gallon of water. When the straw has acquired a light brown 
—- is washed first in water and then in a solution of bisul- 
phite o 

To the uninitiated it may be asked why sole leather need be 
dyed, but the following is given as the dye which Mr. C. Larrabec 
employs for that purpose :—750 grms. Paris yellow, 150 grms. 
chrome yellow, gris. pipe clay, 1000 grms. quercitron, 1000 
grms. alum, 750 grms. sulphuric acid, and 4 litres tragacanth 
solution. These are boiled together with 16 litres water, and the 
mixture, when cold, suitably applied. 


Rops of iron, steel, and cobalt, egies when magnetised by an 
electric current, but as they remain the same in volume they must 
be reduced in section at the same time. The lengthening is very 
minute. In iron it is from 0°00000384 to 0000005 of its length, or 
taking the latter figure, about the same as its co-efficient of 
expansion by heat at temperatures somewhat above the boiling 

int. The extension of cobalt is about half the above, or 

00000232. Nickel, though much like cobalt and iron in magnetic 
properties, shortens when magnetised. 

THE or eaten | figures from Ryland’s “ Iron Trade Circular” give 
the number of blast furnaces at work at different parts of the past 
four years in Great Britain :—November 13th, 1879, furnaces in 
blast, 457; March 31st, 1880, furnaces in blast, 597; June 30th, 
1880, furnaces in blast, 559; September 30th, 1880, furnaces in 
blast, 555; December 31st, 1880, furnaces in blast, 590; March 
31st, 1881, furnaces in blast, 575; June 30th, 1881, furnaces in 
blast, 542; September 30th, 1881, furnaces in blast, 548; Decem- 
ber 31st, 1881, furnaces in blast, 552; March 31st, 1882, furnaces 
in blast, 572; June 30th, 1882, furnaces in blast, 570; September 
, 1882, furnaces in blast, 568. 

OnE of the chief, or the greatest difficulty met with in plating 
iron and steel with other metals has been that, in the absence of a 
flux, the oxidation of the metals during the preliminary process of 
heating prevented a perfect weld. But it is stated that by the 
use of a metallic chloride vaporisable at a red heat, such as 
chloride of zinc or muriate of ammonia, a perfect union may be 
obtained, and this is better assured if a coat of tin-foil be placed 
between them asa welding medium. A fiat bar of iron or steel 
treated in this manner and envelopod in the plating metal is 
brought to a red heat and drawn to any required dimension 
between cold rolls, and is said to be in use in ia. 


THE Nautical Gazette says that during the year 1881 the vessels 
lost at sea averaged about one every four hours. A large ay el 
tion of these losses occurred from carelessness, and mostly in fogs 
and other darkness, There were 400 ocean steamer collisions in 
1879 and 1880 in the North Atlantic Ocean alone. Each of 
these might have been avoided if the master of one colliding vessel 
had been informed in proper time of the course pursued by the 
p= arog | one. These losses gave an average of over one 
steamer a day in which human life was sacrificed and valuable 
oy destroyed. The Gazette believes that if a system of fog 
signals had been in use, such as the Barker code, nearly all of 
these disasters would have been prevented or avoided. 


THE following is the number of blast furnaces at work in different 
see of Great Britain at the present time:—Cumberland, 42; 

erbyshire, 41; Durham, 26; Gloucestershire, 2; Hampshire, 0; 
Leicestershire, 2; Lincolnshire, 15; Lancashire, 34; Northampton- 
shire, 15; Nottinghamshire, 2; Northumberland, 4; North 
Staffordshire, 27; South Staffordshire, 48; Somersetshire, 1; 
Shropshire, 9; Wiltshire, 3; Yorkshire, West Riding, 29; York- 
shire, North Riding, 90 ; North Wales, 6; South Wales, 65; Scot- 
land, 107 ; total, 568. The total number of furnaces built Septem- 
ber 30th, 1882, 940; total number of furnaces in blast September 
30th, 1882, 568; increase in the number of furnaces built since 
June 30th, 1882, 4; decrease in the number of furnaces in blast since 
June 30th, 1882, 2; furnaces blown out since June 30th; 1882, 19. 


F. Foutr, in the Bulletin de Academie de Bely, proposes an 
astronomical criterion for settling the question whether any por- 
tion of the interior of the globe is fluid. He finds that Lap 
and Poisson have entirely neglected in their integrations certain 
terms which have a period of a day or of a fraction of a day. 
These terms wovld lead to a diurnal nutation, which could be 
approximately calculated if there is any considerable portion of 
melted matter about the centre of the earth. Supposing that 
hypothesis to be true, the determination of the right ascension of 
stars which are situated as near as possible to the poles should give 
different values at different hours of the day, especially at epochs 
when the longitude of the sun and moon is 90deg, Folie invites 
the attention of astronomers to this subject, especially of those 
who have a good altazimuth, which will enable them to follow the 
movement of a star and to make precise determination of its 
position at every quarter of an hour in its diurnal revolution. 


AN inquiry has been recently made by a German industrial 
society into the use of goggles—Brillen—and protective masks— 
Schutzschirmen—on the part of workmen in ironworks and machine 
works of Germany. Of 120 works that furnished information, 83 
had introduced goggles, and 37 had not; 34 had introduced protec- 
tive masks, and had not. Of the 37 which did not use 
goggles, five had formerly used them, but gave them up because 
of disadvantages. As to these disadvantages of goggles and protec- 
tive masks, 40 works on the other hand reported that they had found 
none. The remaining 80, including those that otherwise approved 
the devices, complained that all goggles more or less hinder the 
circulation of air, heat the eyes, and cause much perspiration ; they 
soon become moist, and through easy adhesion of soot and dust 
prevent sure vision by the workmen, and often ultimately injure 
the eyesight. In several works the efficiency of the work- 
men was reported to have been diminished since the introduction 
of goggles, and accidents had happened through the uncertain 
vision. But the final question as to whether the disadvantages 
S nderated was answered by 52 works in the affirmative, and 51 
n the negative. 


A CORRESPONDENT writes :—The Electrical Power and Storage 
Company has fitted its offices at 4, Great Winchester-street Build- 
ings, Old Broad-street, London, with incandescent electric lights, 
and has mounted its lamps for office use in an elegant yet 
substantial manner. The primary local source of energy is a 
l-horse power Otto gas engine in the basement of the building, 
which drives a Siemens’ dynamo machine constructed for use with 
that amount of power. The current thus produced is made to 
charge a Sellon-Volckmar’s storage battery, of twenty-five cells. 
Each cell is about a foot square, and 5in, thick, and contains two 
compound leaden plates—one positive and one negative—with thin 
sheets of wood so disposed as to prevent contact between the two 
plates. The plates are perforated with holes about jin. diameter 
and jin. apart. These holes are plugged with a paste made of red 
oxide of lead. No felt; as in the Faure batteries, is used. The 
cells are charged with diluted sulphuric acid. The ammeter of 
Ayrton and Perry indicates the strength of the current in the 
engine-room, and an incandescent lamp there furnishes a clue to 
the manner in which the others in the series, but upstairs, are 
acting. We are informed that when fully charged—we do not 
know how much time is spent in charging—the battery will supply 
thirty > for ten hours, Swan’s incandescent lamps are 
employed. 


MISCELLANEA. 


Mr. Lioyp WIsE announces the removal of his offices to 46, 
Lincoln’s-inn-fields, W.C. 

PRosPECTING for coal in Colchester county, Nova Scotia, which 
has been going on for some time, has resulted satisfactorily ; a 
seam 12ft. in thickness of excellent coal having been discovered, 
and further important finds are expected. 

Messrs. Wa. CrIicHTON AND Co., of Aktiebolag, Abo, have 
been awarded the highest prize—the golden eagle—at the Moscow 
Exhibition just closed, for their 3-horse power steel steam launch, 
6-horse power steam launch engine and boiler, and steam pumps. 


CERTAIN members of the Wednesbury, Darlaston, and Tipton 
Local Boards have this week met in conference and resolved to ask 
the three Boards to authorise the e' ement of an engineer to 
draw up a report and prepare plans, with a view to the drainage of 
the three districts in one scheme. 

Ir is proposed to erect an iron bridge over the Thames at 
Teddington, subject to the approval of the authorities. The 
members of the Teddington Local Board, —— with the great 
majority of the ratepayers, are said to be in favour of the project, 
oa a special meeting of the Board is about to be held to consider 
the matter. 

At the recent open competition for the appointment of county 
surveyor, Ireland, which was lately advertised in our columns, 
Mr. Chris. Mulvany, M.A., B.E. (late of the Engineers’ Depart- 
ment, Metropolitan Board of Works) succeeded in obtaining the 
first place, and has been appointed to the county Roscommon. 
The post is an important one, including among other duties the 
supervision of about 1000 miles of roads, 

THE American Manufacturer is informed that a joint stock 
company has been formed in Council Bluffs for the purpose of 
manufacturing iron sporting shot, and are nearly ready to put it 
upon the market. The company claims that thorough tests which 
have been made have proven the shot to be fully equal, and in 
some respects superior to lead shot, and it can be sold at a much 
lower price. No tower is required, as the shot is made by this 
process with less than 3ft. drop. With a view to extraction, it 
might be well to make bullets of iron. 


AN experiment in the transmission of power by means of air 
under pressure is now being made in the Voltaire Boulevard, 
Paris. The distance from the central station is about 600 metres, 
and though the pipes are only 0'0vin. in diameter, under 2hin., it is 
held that the loss of pressure due to friction will be only 3 per 
cent. Cast iron pipes are to be used for the mains, wrought pipes 
for the branches, and lead for the service pipes into houses and 
other buildings. A small oscillating cylinder motor, invented by 
M. Tatin, is to be employed in connection with the system, Its 
velocity of rotation is fixed, and it will thus be made to act as the 
meter by which the charge for power will be made. 


Tue electric light is making steady progress in Ireland. Messrs, 
Harland and Wolff, the well-known shipbuilders of Belfast, have 
adopted the Crompton are light and Burgin machine. .. o 
Walker, of Newry, has had his new flour mills and offices lighted 
up with Swan’s incandescent lights, the current being supplied 
Crompton’s shunt Burgin dynamo. The light has been so mu 
appreciated that it is to be extended to his other mills. Mr. 
J. H. Greenhill, of Belfast, who represents these combined 
systems in Ireland, supplied and erected the above installations, 
and he has been entrusted by Messrs. Guinness and Co., Dublin, 
with the erection of the electric light in their new premises. 


THE Ministers of Public Works of France and of War have 
determined to ask for the necessary vote to 7 on the general 
trigonometrical survey of France. It is admitted that the work 
completed by M. Bourdaloue in the years 1857-64 is of very valu- 
able assistance in determining the routes of the proposed new 
roads, railways, and canals, and for strategic uirements, but 
those surveys need oe It is proposed that in the first 
place the operations shall consist in triangulation and levelling 
with a base ions a development of 40,000 kilos.; and, secondly, 
levelling to cover 800,000 kilos. of ways and communication by 
road, rail, and water, and having a base of 27 kilos. The total 
estimated cost of all the proposed surveys and maps is £700,000, 
but it is not expected that it will be voted. 


THE Manchester Corporation is just completing an important 
bridge improvement in one of the main thoroughfares by the 
reconstruction of the Ancoats Bridge, from the designs of Mr. 
Allison, the city surveyor. The alteration will give a roadway 
60ft. wide, and cut off a previous awkward crooked bend. Some 
difficulty has been experienced in carrying out the work by the 
necessity of avoiding an encroachment upon the towing path of the 
canal over which the bridge passes, or an interference with the 
lock gates closely adjoining, and another special feature has | 
the method adopted for carrying the water main with the bridge. 
This was previously carried on a parapet outside the bridge, but 
the adoption of a special casting ot oblong section for the water 
main has enabled it to be carried out of sight underneath the bridge 
between the two main girders. 


It is made known that the direct gas smokeless furnace known 
as the Casson-Bicheroux system, which is in operation at Lord 
Dudley’s Round Oak Ironworks, is gradually finding its way into 
some of the principal ironworks of the district and elsewhere. In 
one case, at a recent trial of the system at a certain ironworks, the 

roprietors decided on altering their mills and forges to the Casson- 
Picberemx system forthwith, the last of the mill furnaces having 
been very lately put toa successful test. By this system the waste 
heat is utilised, as usual, for generating steam, and the producers 
can be connected without in the least disturbing the old furnace 
plates. Asan instance of the producing capacity of this system, 
we may mention that three of these furnaces produced in three 
single turns recently 87 tons of merchant bars, a result which has 
not, we believe, been before attained in South Staffordshire and 
East Worcestershire, 


Ar a mass meeting of miners held a few days ago at Hamilton it 
was resolved to adopt eight hours as the working day, with a 
restriction in the output to 24 tons in the fast places and 34 tonsin 
the stoops. In some places in Ayrshire the colliers have resolved 
to hold idle days in order to reduce the output. The miners of 
Fife and Clackmannan have also by a large majority declared in 
favour of restriction, and the secretary has been instructed to noti 
to the employers that fourteen days from the 16th—last Monday—~ 
they will reduce their working time to four days per week, should 
an advance of wages to the extent of 15 per cent. not have been 
conceded by that time. The miners of Mid and East Lothian have 
also determined to urge their claim for an advance of 15 per cent. 
The general impression at present is that the employers will in a 
few weeks make a concession to the men, if the prices of 
coal can be slightly improved and maintained in the meantime. 


On Saturday afternoon Messrs, Robert Thompson and Sons, of 
Southwick, launched from their shipbuilding yard an iron screw 
steamer, which has been built under Lloyd’s special survey to class 
100 Al, and Board of Trade for the spar deck rule. The dimen- 
sions are:—Length over all, 345ft.; breadth, 40ft.; and depth, 
29ft. Tin. The vessel has a large deckhouse aft, fitted up for 
captain and passengers, cape over stern to protect houses, a long 
bridge amidships, with accommodation for officers and engineers, 
and accommodation for crew and firemen in forecastle. She has 
cutwater stem, iron chart and wheel house, six bulkheads, water 
ballast aft divided into two compartments, and in main hold and 
forepeak, three-masted schooner rig,four large hatches, five boats, 
four steam winches and horizontal donkey boiler by Messrs, 
R. Roger and Co., and has patent steam steering gear amidships, 
screw gear aft, and Harfield’s patent windlass, She will be fitted 
with engines of 1600-indicated horse power, with two large double- 
ended boilers, by Mr, J. Dickinson, Palmer’s Hill Engine Works. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Taz Witimer and Roczrs News Company, 
81, Beckman-street. 


TO OORRESPONDENTS. 


{ be taken of communications which 
with these instructions. | 


P. M. (Lyons).— You appear to have got the only numbers of Tuk ENGINEER 
in print containing any information likely to be of use to you concerning 

7. If the specifi ublished find th 
. M. W. (Pon — ification is p you can e 

price and pe on by referring to half-yearly Indexes of Tue ENGINEER, 
which no doubt you have. 

Sunscriser.—Mr, Kircaldy's book is a standard work, and may be obtained 
through most booksellers. If you have any dificulty in getting it, write to 
Mr. Kircaldy, Testing Works, 99, Southwark-street, B.C. 

J. B.—You can reverse your engine by making your excentric loose on the 
shaft, and fitting the shaft with a stop which will drive the excentric for 
cy ahead or astern, but you will then have to turn the engine round 


WHO INVENTED THE STUFFING-BOX? 
(To the Bditor of The Bngineer.) 


Sir,—Can any of your readers say who invented the ordinary hem 
packed stuffing box? Was it James Watt? INQUISITIVE Sax. 
London, October 11th. 


EVAPORATING WATER OR BRINE. 
(To the Editor of The Engineer.) 


questions 

correspondence column of your paper? (1) In ane a 

method 

keeping the liquid at a te’ ture below boili: 
, kee! ¢ liquid at a temperature below ing and evapora‘ 

method be the most = 

e salt, what would be the a consumption of 

produced 25 per cent. ? J.P. 


mak’ 
meth: 


Tae 
at the various railway t 
office on the following terms (paid in advance) -— 
Half-yearly (including double numbers).. .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
Tus & registered fr 


Foreign Subscriptions fo notice, be 

received at the rates given below :—Fi paying in advance 
ished rates will receive Tok ENGINEER weekly and post-free. 
Subscriptions sent by Posi order must be accompanied by letter of 
advice to the Publisher. Paper Copies may be had, if preferred, at 


Guiana, Canada, Ca; 
Germany, Gibraltar, Italy, Mal 
ew wick, Newfoundland, New 


Bill _- Buenos and Algeria, 


ment measures an or more the 
advertisements from the country must be accompanied by a post-office 
canno ran in an case, 
encapt weakly adversiooments are taben subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
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THE CHANNEL TUNNEL. 

A LARGE Blue-book concerning the Channel Tunnel has 
just been issued. It contains little or nothing instructive 
to engineers, but a good deal of matter which SSeS 
even a national interest. The contents of the bekias 
very varied. They principally consist of correspondence 
between a host of individuals, Government officials, rail- 
way companies, heads of departments, and others; the 
evidence given by witnesses before a Parliamentary 
Committee; the report of the Military Committee 
appointed to consider the nature of the risks in which the 
tunnel might involve us and the means to be adopted to 
avoid them; and memoranda from various eminent 
military authorities on the entire subject. One of the most 
prominent points about the whole affair is the remark- 
able diversity of opinion expressed. It seems to have been 
quite impossible to get more than two or three individuals 
to agree on any one of the host of questions that 
be raised about the tunnel. Thus, for example, 
while we find Sir Garnet Wolseley condemning 
the scheme and telling the world that the construc- 
tion of the tunnel would be fatal to England’s 
greatness, we learn that Sir John Adye does not 


consider that any risk would be incurred. “ Nothing, 
indeed,” writes Sir John, “is more obvious than the 
facility with which the tunnel can be denied to an 
enemy by means which no vigilance on his part would 
prevent or remove.” Sir Andrew Clarke almost ridicules 
the idea that a tunnel would be a source of danger. 
Assuming that the tunnel was captured by the French, “a 
force which could only issue from the end of a caterpillar- 
like structure in driblets would find itself soon dissemi- 
nated.” Seeing that Sir Andrew does not attach much 
value to railways in war, it may, perhaps, be said that his 
views are just a little peculiar. Again, the report of the 
Channel Tunnel Defence Committee contains a statement to 
the effect that the end of the tunnel should come to the 


. | surface out of the range of*the guns of ships of war, and 


the committee give their reasons for saying this. (1) It 
would be removed from possibility of naval rise or 
attack ; (2) there would be no necessity to concentrate any 
portion of our my? | near the mouth of the tunnel for its 
protection—the Channel fleet would consequently not be 
weakened, and would be free to move to any point where 
it might be required ; (3) in the event of a war with any 
country or countries other than France, the possession of 
a secure line of communication for the conveyance of su 
plies would be of great importance. Such a line wo 
render the nation not wholly dependent for food supplies 
on the mercantile navy. If the entrance to the tunnel 
were within the range of effective fire from the sea, this 
secure line of communication could not be obtained. From 
all this Colonel Sir John Stokes, a member of the Com- 
mittee, dissents, holding that the tunnel mouth ought to be 


by | brought under the fire of the fleet,so that even if by a 


temporary command of the Channel, an enemy gained 
ion of Dover and the tunnel, our fleet, on regaining 
the command of the sea, could make it impossible for the 
enemy to enjoy the undisturbed line of communication, 
which is the real danger. There is nothing remarkable in 
this diversity of opinion, which arises from the fact that 
everything connected with the tunnel is at present matter 
for conjecture, nothing whatever being certainly known. 
The result is of course that no one can say without fear of 
contradiction that another is absolutely wrong. 

Those who desire to learn the somewhat complex history 
of the tunnel, and the nature of the various negotiations 
that have been carried on between the various companies, 
individuals, and Governments concerned, we must refer to 
the Blue-book. Its es will hardly be found either 
instructive or amusing. e most important part of the 
whole volume is no doubt the report of the Military 
Committee, to which we have just referred. If that report 
is to carry due weight, then it is mere waste of time to 
speculate about the future of the Channel tunnel, for its 
construction can never be sanctioned by any English 
Government. In the first place, the necessary fortifications 
~~ to defend the work would probably cost about three 
millions, and an enormous ison would have to be main- 
tained within them. The Sccamaittes find that neither the 
Fanhole tunnel of Sir John Hawkshaw, nor the South- 
Eastern Railway tunnel of Sir Edward Watkin, comply with 
the n efence conditions, and they cannot recom- 
mend that eitherone tunnel ortheothershould besanctioned. 
The Committee state in much detail the means that should 
be provided for the defence of the English end of the 
tunnel, but they sum up in the followin 
In conclusion, your Committee have now only to record 
their answer to the question :—How far will these pro- 
posals, “beyond any reasonable doubt,” secure “the use 
of the tunnel in every imaginable rng ange ll being 
“denied to an enemy?” In their opinion the application 
of the principles and measures adopted by them should, 
with that amount of intelligence, fidelity, and vigilance 
which the State has a right to expect from its servants, 
effect this ; but it must always be borne in mind that, in 
dealing with physical agencies, an amount of uncertain’ 
exists which can never be wholly eliminated, and that it is 
equally impossible to eliminate human fallibility. It is 
only by the multiplication of means, which can be placed 
under the control of independent authorities acting from 
different localities, that this element of uncertainty can be 
to the greatest extent minimised, and these considerations 


ail | your Committee have steadily kept in view in the recom- 


mendations which they have made. But they cannot dis- 
regard the possibility that a long period of and 
uninterrupted tranquillity might engender carelessness in 
—— in good working condition the arrangements 
applied to t' vad rome or complete destruction of the tunnel, 
and might lead to fortifications being left so inefficiently 
armed or insufficiently manned as not to be secure against 
surprise. They therefore desire to record their opinion 
that it would be presumptuous to place absolute reliance 
upon even the most comprehensive and complete arrange- 
ments which can be devised, with a view of rendering the 
tunnel “absolutely useless to an enemy” “in every 
imaginable contingency.” 

After every allowance has been made for exaggerated ideas 
concerning the risks to which a Channel tunnel would 
expose England, the broad fact remains that in the opinion 
of the most competent judges at home and abroad, enormous 
pie must be made to prevent the tunnel from 

ing used by an enemy. No matter how much the state- 
ments of Sir Garnet Wolseley and others may be minimised, 
it is still clear that Great Britain would be exposed to a 
new and serious danger the moment the tunnel was com- 
pleted. We are the last to urge that this danger should 
not be incurred provided an adequate return was obtained ; 
but this is a point on which there is no evidence forth- 
coming. In plain English, the construction of the Channel 
tunnel has been pongo’ purely as a speculation, a some- 
thing out of which money is to be made, not necessarily by 
the ultimate owners of the tunnel, but by those who may 
construct it. To such speculators the question of national 
risk is one of no importance whatever, and, to tell the 
truth, they do not pretend that it is. Mr. Forbes, 
of the London, Chatham, and Dover Railway, in his evi- 
dence was extremely frank; after recounting the 
progress of th tiations between the railway com- 
and others, said, “the sort 


e ni 
panies, the Rothschilds, 


words :— | i 


of steps with which we approached this question are these : 
“Ts it worth doing at a great price? For the railway 
companies to incur the risk, very doubtful indeed; because 
any traffic estimates that I have ever been able to produce 
fall far short of the interest of 5 per cent. upon £10,000,000 
of money. Then we thought it possible that, looking at 
the matter as one of international importance, there were 
several interests which were really beyond the a 
to which eventually we might appeal for support. 
railways would come in 6 et as having a certain 
amount of interest, but that amount of interest can be 
pretty well measured. Beyond that there would be the 
Chambers of Commerce and large mercantile corporations, 
who might be inclined, on the consideration of indirect 
advantages, to go intoit. And behind them again, of 
course, there is the great milch cow—the State, or rather 
the two States of France and England, because the effects 
of intercommunication between the two countries are not 
limited entirely to the people who merely carry passengers 
and goods.” Nothing can be more straightforward t 
this. As a speculation pure and simple it is very doubt- 
ful indeed if the tunnel will pay. is is admitted by 
one of the most eminent authorities on railway administra- 
tion. He cannot see his way to anything like 5 ne cent. 
per annum on £10,000,000, but then there is the great 
milch cow, or rather the two milch cows, the French and 
English nations, We are thus told without a blush 
that the tunnel is either so little wanted, or so likely to 
prove incompetent to the conduct of a large traffic, 
that 5 per cent., or anything like 5 per cent., cannot 
be earned with it, and yet it is to be made in 
order that the French and English nations may 
be milked. To gentlemen who speculate in this way 
national interests in the best sense can be of but secondary 
importance. Nor is it to be supposed that the promoters 
of the scheme have any interest in the comfort of passen- 
gers or the good which the tunnel might do to importers 
or exporters. They have had but one consideration in view, 
namely, to make money. On this point we _ again 
quote Mr. Forbes with advantage. “ When I: tell you,” 
he said to the Committee, “that the mere cost of unload- 
ing goods at Dover or Folkstone, shipping them there and 
unshipping {them at Calais or Boulogne, and reloading 
them, amounts to something like 5s. a ton in hard cash, 
irrespective of the damage to the goods and the delay in 
transmission, you will see how very important intercom- 
munication is.” The tunnel completed, “a truck will be 
loaded at Bradford or Leeds, or any other of the great 
centres in England, and it will go direct to any of the great 
centres abroad. When once loaded, whether it travels 
200 miles or 2000 miles does not matter. We should have 
all that intermediate delay and all that enormous outlay 
in transshipment saved by means of the tunnel. Itis to that 
we are odin to repay us for the interest we should take 
in this project, and the money we should find for it.” 
Mr. Forbes, it will be seen, forgot to state that the goods 
on which 5s. a ton are thus expended are of such value that 
the charge bears but a small proportion to the cost, and 
that the quantity so conveyed is really insignificant, all 
heavy goods and merchandise coming and going by 
steamer direct. In other words, if the national importance 
of a tunnel in a commercial sense is to be estimated on 
the figures given by Mr. Forbes, it will be very small 
indeods but 5s. a ton would pay the railway companies 
a very nice little sum each year. But it must not 
be supposed that the exporter from France or from Eng- 
land would reap any benefit. That would be to suppose 
that the goods could be carried for nothing through the tun- 
nel. Wehaveat 56 of the Blue Book a copy of the pro- 
posed tariffs. The length of the tunnel may be taken at 
about 35 kiloms. If we take such as flour, corn, wine, 
timber,andsuch like, we find that thecharge would be70cen- 
times per ton per kilom., or 24°5f., or in round numbers, £1 
sterling per ton. If this be contrasted with the cost of 
ordinary steamship freights to Calais from London or the 
northern ports, it will be seen that the charge is so enor- 
mous as to be simply prohibitive. The only goods which 
would be likely to pay for transport are those put in 
the first of four classes, and including brandy, oil, dye 
woods, eggs, sugar, coffee, and such like, the charge for 
which would be 80 centimes per kilom., or 28f. per ton for 
the trip. Bearing these things in mind, it is easy to see 
that the 5s, per ton for transport saved would be of 
small benefit to the trading community. 

Under the circumstances it appears that there is but one 
course open. The report of the Parliamentary Committee 
cannot be disregarded, and the Government should at the 
first suitable moment forbid the construction of the tunnel. 
No good case has been made out by the promoters of the 
scheme ; those most in favour of it cannot show that they 
have any higher object in view than making money. To 
this we have no sort of objection, it is a perfectly legiti- 
mate enterprise; but the Government, representing the 
nation at large, may reasonably object to it any com- 
pany to make money out of a project which would entail 
a serious risk on the country at large. Sir Edward Watkin 
and his collaborateurs are very much in the position of fire- 
work makers who proposed to build a manufactory in the 
heart of London, and trusted to the Metropolitan Board 
of Works to aid them with funds. Under the circum- 
stances the speculation might prove very remunerative to 
the firework makers. Parliament will ly be brought 
to see that the aggrandisement of Sir Edward Watkin and 
his co-speculators, important as it may be, is oe 
important to compensate for the permanent national ri 
which, according to the best authorities it is possible to 
consult, would undoubtedly be incurred were a Channel 
tunnel to be made. 


THE COLLAPSE OF BOILER FLUES. 

Aut Cornish and Lancashire boilers are liable to have 
their flues collapsed. The liability is so great that 
stationary boilers, at all events, suffer more frequently 
from this failure than from any other. Notwithstanding 
this, more mistakes are made about collapsed flues than 
about any other failure which can happen to a boiler. 
It is almost impossible, indeed, to get correct notions on 
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the subject into the head of the average steam user ; the 
majority of boilermakers are equally dense ; and the 
number of those who can be got to understand that every 
case of collapse is attended by special conditions worth 
investigating, is, we fear, very few. The popular idea is 
that when a flue “comes down” the boiler has been short 
of water. This isa sound deduction in many cases; but 
boiler flues have collapsed and furnace crowns have come 
down, and do come down, while there is plenty of water in 
the boiler and the furnaces have not been unduly pressed. 
We are not dealing just now with those collapses of flues 
which end in the total destruction of the boiler concerned 
and the killing and maiming of men, women, and children. 
We refer now to that greater or less flattening of the 
crowns of flues and furnaces with which the engineers of 
boiler insurance companies are only too familiar, and about 
which the world at large hears nothing at all. The sums 
paid in compensation for failures of this kind by most of 

‘ the insurance companies are enormous. They are so great, 
indeed, that they absorb by far the larger portion of the 
receipts of the companies. With due care the annual 
outlay for compensation in cases of actual explosion may 
be kept comparatively small, but this is never the fact as 
regards collapses ; indeed, these result from causes over 
which the insurance companies have little or no control. 
It may be useful to explain here for the benefit of the 
steam user the nature of the evil influences at work. 

The first and most important of these is, of course, 
shortness of water. The crown of the fiue is allowed to 
become dry ; then it gets nearly red hot, and yields under 
the pressure of the steam. If the metal be good no rend- 
ing or tearing takes place and there is no explosion. If it 
be brittle from old age, or because of what it has suffered 
at the hands of boiler repairers, there will be an explosion. 
There are two prominent causes which lead up to shortness 
of water. The first is Beer ; the second is to be found in 
defects in the feed apparatus. Over the first the steam 
user has no control worth mentioning ; for the latter he is 
wholly responsible. We do not hesitate to say that if an 
examination could be made of all the boiler-feeding 
apparatus in the kingdom, it would be found that more 
than 60 per cent. of it was out of order. We do not 
speak, of course, of locomotives or marine engines. The 
boilers of most stationary engines are fed by an engine 
pump, and one or more donkeys, or else some form of 
injector. Asa rule, either the pump or the donkey is out 
of order, usually both. We do not mean to say that 
neither will force water into the boilers; on the contrary, 
both will do it, but more or less badly, with leaking and 
thumping, and cobbling up on Saturday nights, and coax- 
ing and petting, and slackening a gland here, and tightening 
a nut there, and soon. Enginemen go to bed and “leave 
word with the subordinate who takes night duty that if 
the feed pumps won’t work he is to be called.” When 
someone who has a talent for managing feed pumps is 
away no water can be got into the boilers. When he 
comes the glasses can be run up at speed. Scores of our 
readers will be able to amplify this sketch, and will admit 
that we have overstated nothing. May we venture to hint 
that boiler insurance companies’ engineers would do well in 
all cases to satisfy themselves, not only that the boilers on 
their books are in good condition, but that the feeding appa- 
ratus is really efficient. Only too often the word of the 
stoker or engineer is taken on this point, no adequate 
examination being made of check valves, blow-off cocks, 
feed pumps, injectors, or donkey pumps. This is not quite 
as it should be. 

We have already stated that it would be a mistake to 
suppose that flues always collapse only because the boiler 
is allowed to become short of water. Nothing can be 
further from the truth. Flues may collapse either because 
of congenital defects, or because something takes place to 
overheat them. One of the commonest defects in a flue is 
want of accuracy of shape. Instead of being quite round 
it hasa flat place in it. This is a weak place, and in 
process of time the weakness is sure to manifest itself in a 
very vexatious way. The boiler may have worked for 
four or five years, during which time it was kept clean ; 
at last it happens that from some cause, such as a second 
boiler being laid off for repairs, the boiler with a flat 
place in the flue is worked harder than usual, and it goes 
longer without being cleaned. Then the fiat place extends 
in dimensions, next it ceases to be flat, a “pocket” of greater 
or less dimensions being formed in the furnace, and then 
repairs of no small importance have to be made. If there 
had not been a flat place in the flue to begin with none of 
the other things would have happened ; that is to say, 
there would not have been a pocket made, nor would the 
furnace have needed a new crown. In welded flues it is 
expressly necessary to look out for fiat places, and the weld 
ought. always to be put below the level of the fire-bars. A 
flue truly cylindrical of a given diameter is in theory twice 
as strong as a shell of the same diameter and thicliness. 
Hence came the old and well-known rule—make the flue of 
a Cornish boiler half the diameter and half the thickness 
of the shell. Thus a boiler 6ft. in diameter and }in. 
thick, would have a flue tin. thick and 3ft. in diameter. 
Such a flue ought to require twice as great a pressure to 
collapse it as would suffice to burst the shell, and this 
supposed extra strength was introduced to compensate for 
want of accurate roundness of the flue. But in practice 
it was found that the rule wasall wrong. It was not even 
certain that it was theoretically right; and so gin. flues 
go with 6ft. and 7ft. shells of din. or -7,in. plates, and 
strengthening hoops are put on the flues, or Galloway 
tubes put into them, which things are needed as far as 
strength is concerned exclusively, tec the flues are not 
round to begin with. It is not to be supposed that they 
ever will be made round, unless they are rolled in lengths 
without a weld, which may yet be done on a large scale. 
When they are rivetted there is sure to be a flat strip, 
because three rolls cannot bend the edges of a plate. 
Dangerous collapses may be almost entirely prevented by 
the use of strengthening rings ; but these rings will not 
prevent the formation of pockets, nor the coming down 
of furnace crowns, These things are independent of 
strengthening rings. 


Another and fruitful cause of collapse is the over- 
heating of the plates while there is plenty of water in 
the boiler. This result is brought about by the presence 
in the boiler of something which will drive away the water 
from the plates. As an example, we may say that 
a few months since a species of epidemic broke out in 
certain steamers trading from the Tyne. They had 
scarcely got to sea when the furnace crowns came down. 
Engineer after engineer was discharged ; but this made no 
difference. At last matters became so serious that the 
circumstances were investigated by Mr. Parker, chief 
engineer to Lloyd’s, and he discovered on the furnace 
crowns a thin slimy coating, Further investigations 

roved that this, when scraped off and painted over the 

ttom of an iron bucket, was so perfect a non-conductor, 
that the bucket, being half full of water, its bottom could 
be made red-hot over a smith’s fire, and the water would 
not boil. The formation of this tarry deposit was traced 
to the use of a special mineral oil in the cylinders. The 
use of this oil was given up, and no more furnaces were 
collapsed. Nor is it to be supposed that land boilers are safe 
from similar influences. On the contrary, it is well known 
that soft water containing organic matter—such water, for 
example, as is supplied from rivers and canals in country 
districts—while incapable of forming incrustation, will 
throw down a light brown floury deposit in small quantity. 
If this can settle on a plate over a fire, that ua will 
become red-hot, and the flue may either collapse or 
“pocket.” Why these two forms of deposit should act 
as they do is a matter concerning which no or 
exists, while various theories have been formed with whic 
it is not necessary to concern ourselves, Our purpose will 
have been served if we can induce steam users to 
believe that by the exercise of vigilance and forethought 
they can do’ much to prevent the occurrence of very 
troublesome and dangerous accidents, A flue cannot 
collapse even partially without placing a goud many people 
in peril of their lives. Shortness of water, we repeat, is 
not essential to the bringing down of a furnace crown ; 
but there is no reason to doubt that it is a principal cause 
of such accidents. Jt can be best avoided by employing 
in the boiler-house none but sober men, and by taking 
care that the boiler feeding apparatus, whatever it may be, 
is invariably in a high state of efficiency. As regards the 
coming down of flues from deposit, this is best avoided either 
by selecting a suitable water where there is an alternative, or 
by so heating the water beforehand that the deposit may be 
thrown down in the heater and not in the boiler. It is 
impossible to lay down any rule which will meet every 
case. We may in conclusion add a word of warning about 
boiler incrustation nostrums, of which there are dozens in 
the market. Some of these are good, some of them bad, 
a great many neither bad nor good, but useless, A moderate 
fee paid to a competent chemist for testing the feed water, 
will, as arule, be well laid out. If a water is acid, alkalies 
may be used with advantaye to neutralise the acid. If 
charged with lime, glutinous matters may be employed with 
benetit to keep the lime in suspension. A boiler com- 
position which is good in one district may be worse than 
useless in another It does not follow that the maker of 
the composition will admit thisoreven know it. But com- 

ition or no composition, nothing will compensate for 
neglect in blowing off and cleaning outa boiler as fre- 
quently as possible. Dirt and collapse are very prone to 
go together. 


THE PREVENTION OF FIRES, 


Aw agitation is being set on foot in the metropolis for the 
purpose of bringing about the establishment of “fire 
inquests” both in London and the country. A meeting 
has been held on this subject, and a memorial is to be 
presented to the Government, to be followed by the holding 
of another meeting. The number of fires occurring in 
London, concerning which the cause is reported by Captain 
Shaw as “ unknown,” is considered an alarming and dis- 
graceful symptom ; and it is argued that if an official 
inquiry were held in the case of every outbreak, incendiarism 
would be checked, and the number of these unknown fires 
would be reduced. Certainly the statistics of fires tell an 
awkward story. For the last two years the fires in London, 
of which the cause has not been determined, have occurred 
at the rate of one in every nineteen hours. These 
mysterious tires have amounted in the last two years to 
more than 900, or about one-fourth the total number of 
fires for that period. That one-fourth the fires in the 
metropolis should go undetected as to their cause is 
assuredly a most unsatisfactory state of things. The cases 
of incendiarism discovered during these two years have only 
been ten, whereas we have no assurance but what the true 
number is very much higher. The metropolitan fires of 
uncertain origin have shown a tendency to creep up of late 
years. In 1872 the number was 268, in 1874 they were 
nearly 300, in 1879 they were quite 400, and in 1880 they 
verged on 500, Last year they dropped a trifle, being 462. 
Between 1872 and 1880, fires increased in general a trifle 
more than a fifth, while the unknown class were nearly 
doubled. Consolation may be derived from the fact that 
matters were much worse in 1865 and 1866 than they are 
now. In the latter of these years the unknown element 
presented itself in the case of 589 fires, while in 1865 the 
number exceeded 600. The ratio of the “unknown” was 
very high. In 1866 it was as much as 44 per cent of the 
total ; yet in that year only four cases of incendiarism were 
detected. 

The Select Committee of the House of Commons which 
in 1867 investigated the question as to the origin of fires 
and the best means of preventing them, collected a large 
amount of evidence, and made some important recommen- 
dations. Mr. Peter M‘Lagan was the Chairman of the 
Committee, and the inquiry comprehended the whole of the 
United Kingdom. The evidence showed that the same 
unsatisfactory feature which prevailed in ondon was to be 
found elsewhere. Mr. F. G. Smith, secretary of the Scottish 
Union Insurance Company, expressed his conviction that 
matters had become much worse of late years. Speaking 
of the experience of his own office, he said :—“ Forty years 
ago it was seldom a case occurred but what we could 


ascertain the cause of the fire, but now it is a most difficult 
thing to do so.” Notwithstanding the suspicions enter- 
tained by his directors, the company had never prosecuted 
anybody for arson, It is well known that fire offices have 
an unwillingness to prosecute, because of the unpopularity 
to which they may be subjected, and partly because of the 
difficulty of bringing positive proof. The practice of fire 
insurance thus offers a two-fold inducement to the perpe- 
tration of fraudulent fire-raising ; first, because of the 
pecuniary gain which may be uired; and secondly, 

use the fire office, however suspicious, is not likely to 
take active steps to detect the crime. With the evidence 
which they received on this subject, it is no great wonder 
that the Committee of 1867 recommended that an inquiry 
should take place into “ every fire.” In a large number of 
cases this inquiry would be very brief and simple. The 
process, as proposed, was divided into three stages. The 
first, or initiatory stage, was to be entrusted to the police 
or the Fire Brigade, and if these parties discovered 
anything of a suspicious nature they were to report it to 
an authority who would enter on the second stage of the 
investigation. This authority, the Committee thought, 
should be the coroner, who would inquire into the origin 
of a fire as he would into the cause of a death, If strong 
grounds of suspicion were then discovered, so as to impli- 
cate any particular person or persons, the third stage 
would consist of a prosecution before the ordinary criminal 
courts. The Committee recommended that the remunera- 
tion of the coroner for conducting these inquiries should 
be partly by fees and partly by salary out of the rates, 
They did not think that the insurance companies should 
be called upon to pay any part of the expense, as it is not 
the duty of any private commercial company to prosecute 
for a public crime. Besides, the fire might take place on 
property not insured. In regard to Scotland and Ireland 
there was some modification as to the method, so as to suit 
the existing institutions. 

Apart from the question of fraudulent fires, it is obvious 
that a very useful check on culpable carelessness might be 
exercised by means of a system, such as the Committee of 
1867 recommended. But the ruling idea which gave rise 
to the proposal was that fires are made matters of profit to 
unscrupulous persons, who profess to have goods on the 
premises at the time of the fire which were either not 
there at all, or which, if there, were of much less value 
than represented. Where a fire is the work of a malicious 
incendiary, or where it is intended to conceal the perpetra- 
tion of a robbery, the sufferer has little or no interest 
in concealing the fact. But an insurance ee on the 
other hand, gain nothing directly by proving that a fire 
is occasioned by an outside incendiary or a thief. If they 
can prove that the party making a claim against them 
really caused the fire himself by a felonious act, they at 
once escape all payment under the policy. But, as we 
have remarked, they have no great love for this sort 
of enterprise, unless they can prove that they are 
prosecuting a gang of professional fire-raisers, ti- 
cally the whole matter ap to rest with the police. 
The result is that, out of the large number of fires 
which are undetermined as to their cause, there is an 
apprehension that aconsiderable proportion are intention- 
ally produced. Perhaps the comparative apathy which 
exists on this subject is due to the fact that honest people 
know they are not going to set their own premises on fire, 
unless it be by sheer accident, and they trust that nobody 
will be so evil-dis as to make them the victims of 
incendiarism. The perfection of the Fire Brigade, in the 
case of the metropolis, encourages the idea that if some 
rogue sets a shop or warehouse on fire, the flames will be 
confined to the structure where they began, so that no very 
wide-sweeping conflagration need beapprehended. No doubt 
these considerations prevail to some extent, and the answer 
to the entire question seems to be, that it is nobody’s 
particular business to see how it is that a fire breaks out. 
It is the business of the Brigade to see that the fire does 
not spread, and this being accomplished, Captain Shaw 
may report the cause of the fire as “ unknown” if he likes, 
The property is “insured,” and nobody grieves. The 
company are rich, and are able to pay; the ostensible 
sufferer is poor, and is glad of the money. 

This is an easy way of doing things; but it cannot be 
called aright way. It may be that fraudulent fires are not 
so numerous as we fear. But there are statements made 
which, if correct, seem to show that there is something 
wrong. Mr. Serjeant Payne, the coroner for the City of 
London, gave evidence before the Committee of 1867, that 
there was “ unquestionably ” a reduction in the number of 
fires in the City and in Southwark, as the result of the fire 
inquests which he held between the years 1845 to 1850. Mr. 
Braidwood told him, “ If you had originated these inquiries 
a few years ago, a great many people who are now in this 
country would be abroad.” Sir John Humphreys stated 
that the reduction in the number of fires was as much as 
one-fourth. But although the entire cost to the Corpora- 
tion was only a little over £50 a year, objection was taken 
to the legality of the outlay, and the inquests were given 
up. There is similar evidence on record from the pro- 
vinces as to the salu effect of fire inquests, But the 
Court of Queen’s Bench decided in 1860 that coroners 
have no authority to hold these inquiries. Hence, 
an Act of Parliament is required to confer the 
necessary power. ‘The experience of Sir John Hum- 
phreys, as given before the Select Committee was ve 
similar to that of Mr. Serjeant Payne. Sir John sta 
that for one year prior to the adverse decision of the Court 
of Queen’s Bench, he conducted fire inquests in his district 
with highly satisfactory results, About that time it was 
the custom, as we may term it, for a fire to take place in 
Tottenham every Saturday night. The circumstance 
attracted the attention of the overseers and churchwardens, 
and “they determined to do something.” What they 
would do now we cannot tell; but at that date they were 
able to ask Sir John Humphreys to hold a fire inquest. 
Action was taken, and the fires ceased, though it happened 
that nobody was prosecuted. In the next seven years 
there were scarcely half-a-dozen fires in the entire parish. 
In 1848 the directors of the West of England Fire Office 
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were so satisfied of the public good arising from the hold- 
ing of inquests upon fires, that they united with other 
insurance companies in sending a requisition to the town 
clerk of Manchester, asking the Corporation to authorise 
their coroner to hold such inquiries, It may also be taken 
as a fact possessing some significance, that of 589 fires 
occurring in the metropolis during the year 1866, whose 
causes could not be satisfactorily accounted for,as many as 
480, or nearly five-sixths, happened on insured property. 

The recommendation of the Select Committee of 1867 
with regard to fire inquests has been entirely disregarded. 
It is a singular fact that the Select Committee of 1877, 
appointed to inquire into matters connected with metro- 
politan fires, made no recommendation with regard to 
inquests. We might acknowledge that the fires of un- 
known origin were mainly due to innocent causes, were it 
not for the startling results which have followed the 
exercise of the coroner's functions in this direction, The 
facts seem to prove the case so completely, that it is 
difficult to understand how a nation of “ practical” people 
can allow the matter to rest where it is, As against 
incendiarism, the certainty of an official inquiry is found 
to be a great protection. Statistics have been given in our 
columns, showing how the metropolitan fires have risen 
from time to time during the last half century in a ratio 
more rapid than the increase of the population, Much 
may be said as to the increased risk of fire, owing to the 
inflammable materials which modern science has produced. 
Spontaneous combustion may answer for something, and 
the increasing quantity of merchandise stored in a given 
area may augment the general risk. How far the pecuniary 
aid afforded ~ fire insurance tends to make people careless 
is another thing. But fire is a serious col, aipasialiy in 
the heart of a great city, and it cannot be safe for men to 
play with it. No reasonable guarantee against its attacks 
ought to be omitted, and while science is brought to bear 
for the purpose of extinguishing fires, it would be no less 
wise to take such steps as may limit their occurrence. 


SHIPBUILDING IN THE NORTH, 


Ir is stated on reliable authority that there are now about 150 
vessels in course of construction in the North of England—at 
the ports of the Tyne, Wear, West Hartlepool, and the Tees, with 
the ve and smaller ports of Blyth on the North and 
Whitby on the South. No particulars are obtainable as to the 
approximate number or tonnage of the vessels built in the 
present year, but there are grounds for the belief that with two 
months more of moderately fine weather the tonnage—if not the 
number—of the vessels built on the north-east coast will be the 
largest that has yet been built in any one year at these ports ; 
and it is remarkable that there are in several instances prepara- 
tions for extending the facilities of production, for new ship- 
building yards are spoken of as probable on the Tyne and at 
West Hartlepool. Concurrently with this there is a very marked 
reduction in the rate of freights, that to Cronstadt, having been 
registered as low as 3s. 6d. per ton for coals from the Tyne, which 
is the smallest rate that has ever been recorded. It is evident, 
then, that the vessels that are being built cannot be built with an 
expectation that the present rate of freights will con- 
tinue, or that there must be an expectation that there 
will be a speedy increase in the cost of vessels, And, 
indeed, the latter seems probable, for the action of the 
miners seems materially driving up the price of coals, and 
with that movement upwards the price of metals must naturally 
increase. Whether there will be an increase that will be sus- 
tained enough to justify the expectations of those who are 
investing in iron vessels now, cannot be decided ; but it is pro- 
bable that if the rate of freights does not show a speedy upward 
movement there will be a material check to the increase of the 
tonnage of new steamers, In the North of England the greater 

of the vessels built are cargo-carrying steamers; and 
it is that class that soonest finds the benefit of any increase 
in the general trade of the world. Such an increase seems now 
to have set in, and it may give some slight stimulus to the trade, 
but the ultimate test of the shipbuilding trade’s prospects must 
in an ordinary way be that of the freight market. There is, 
with the approach of winter, some slight show of revival from 
the extreme dulness that we have hinted at, especially in the 
Indian trades ; but it is slight, and generally it may be said that, 
looked at from the standpoint of the freight rates, the shipbuild- 
ing prospects are not so bright as they were. 


THE NEW HULL AND CHESTERFIELD RAILWAY. 

Great interest is just now being taken by those interested in 
the minerals and ironstone trade of North Lincolnshire in the 
6 cn new Hull and Chesterfield line, as well as by Derbyshire 
owners. The new line would undoubtedly provide a grand 
outlet for the minerals of the two districts named. At the 
present time very few of the Derbyshire coalowners send any 
coal to Hull, owing to the tonnage rates being 8d. per ton more 
than they are to Grimsby. The Staveley and other collieries, 
although on the list issued from Hull, have for some time 
sent very little, if any, coal to the port. In the event of the 
line being constructed, the Derbyshire coalowners would un- 
doubtedly enter the market as competitors for coal, &c., for 
smelting purposes in North Lincolnshire, which is now largely 
supplied from South Yorkshire. The proposed new line is 
intended to cross the Humber, near Hessle, by a tunnel, and 
traverse about ten miles of the rich ironstone districts of North 
Lincolnshire by Frodingham to Gainsborough, and thence to 
Retford, Worksop, Shireoaks, to Chesterfield. It will thus be 
seen that, viewed in connection with the iron and coal interests, 
the undertaking is a highly important one. At the present time 
the North Lincolnshire district—one of the most modern of our 
iron-producing localities—is for the most part dependent on the 
Manchester, Sheffield, and Lincolnshire Railway Company for 
its railway connection to the north, whilst its connection with 
the South and West Riding is secured by a branch of the 
Trent and Ancholme line. Its importance may be gathered 
from the fact that in 1867 only 86,587 tons of iron- 
stone were carried, but ten years later this had increased to 
293,437 tons, In 1880 it had become still further increased, for 
the Manchester, Sheffield, and Lincolnshire Company had no less 
than 358,244 tons placed on its lines for distribution to various 
parts of the country. In 1881 the latest official return showed 
that 240,624 tons were forwarded from Frodingham, 8557 tons 
from Bolton-le-Moor, and 78,080 tons from Lincolnshire, making 
a total of 257,261 tons sent by rail, and 694,245 tons used at the 
ironworks in the district. In addition to the tonnage of iron- 
stone a large traffic is derived from the carriage of pig iron and 
coke for smelting purposes. In 1870 only 31,690 tons of iron 
were made, but in 1880 this had increased to 207,704 tons, whilst 


in the latter year no less than 481,807 tons of coal and coke 
were used at the furnaces, all of which had to be sent by rail 
from South Yorkshire and the North of England, 


IRONWORKERS AND THEIR WAGES, 

Our correspondents from Cleveland and from Staffordshire 
alike speak of a healthy disposition shown by the ironworkers to 
avoida conflict with their employers, Thisis hardly the spirit which 
was recently displayed in each of those districts ; and together 
the organisations there represent all the ironworkers this side of 
Monmouth and south of the Tweed. While in Staffordshire 
there was an actual disregard of the rules of the Wages Board, 
and a consequent suspension by the employers of the customary 
examination of the books to test the prices obtained quarter by 
quarter, there was in Cleveland an open rupture, and a decided 
though informal expression of dislike to the Wages Board in that 
district, and a threat to wholly throw over arbitration. Deter- 
mining to be befooled no longer, the ironmasters of the North 
formed themselves into an organisation to take care of them- 
selves, and the steelmasters have followed suit. Reminded of 
this by their own seeretary, and warned of their impotence if 
these organisations should put forth their strength, the northern 
ironworkers have now pronounced in favour of the continuance 
of the arbitration principle, and have declared their allegiance to 
the Board, and the operatives’ section of the Staffordshire Board 
have of their own accord appealed to the present Mayor of 
Birmingham to become the president of their Board, through 
which they are now preferring a claim to a rise in their wages. 


LITERATURE, 


Coal ; Spontaneous Combustion and Explosions Occurring in Coal 
Cargoes. By Tuomas Rowan. London : E, and F, N. Spon. 
1882. 

In this book Mr. Rowan examines the existing evidence on 
the spontaneous combustion of ditferent kinds of coal, and 
seeks to prove that sulphur in combination with iron in 
the form of iron pyrites, though not the only cause of this 
combustion is almost always the original cause. He com- 
bats the hypothesis that carbonaceous oxidation resulting 
from the absorption and condensation of atmospheric 
oxygen by the carbon pores of coal is the more fruitful 
cause. The proof of this has been based to a great 
extent on some writings of Dr. Percy,and on the investi- 
gations of Herr Richters, which show that the absorption 
of oxygen by coal commences soon after coal is exposed to 
the air, and that it progresses with proportionate rapidity 
and is accelerated by heat. Richter’s experiment showed 
that those coals which will absorb the greater quantity of 
moisture will absorb oxygen the more rapidly, and that 
this power of absorption is not dependent on structure 
merely, as some dense coals will absorb much more than 
some of the softer kinds. He has also shown that some 
coal containing a large quantity of iron pyrites is not so 
liable to spontaneous combustion as some that have a 
small quantity. The advocates of the carbonaceous oxida- 
tion theory of spontaneous combustion thus only show that 
some coals are liable to it, but Mr. Rowan quotes the 
report of the Royal Commissioners appointed in 1875 to 
inquire into the cause of spontaneous combustion of coal in 
ships, to show that all the various kinds of coal which have 
been exported are liable to it, which would not be the case 
on the carbonaceous oxidation theory. He also quotes 
statistics of combustion of cargoes of coal which show that 
the larger the cargoes the larger the percentages of 
spontaneous combustion, which he also argues would not 
be the case on the carbonaceous oxidation theory, because 
this would cause the heating of comparatively small bulks 
of coal as well as large bulks, while on the other hand the 
larger the quantity of coal the greater the possible contents 
of pyrites in a position to be acted upon by moisture so as 
to originate combustion. 

Having to his satisfaction proved that iron pyrites are 
the chief cause of spontaneous combustion, Mr. Rowan 
enters into a consideration of the requirements for its 
prevention, or the prevention of the explosions due to the 
generation and wl ae er of marsh gas, He shows that 
the surface ventilation as recommended by the Royal 
Commission has not been attended by a reduction of the 
cases of explosion arising from spontaneous combustion, 
but that there has actually been an increase, and he pro- 

that coal, classed as “intrinsically dangerous,” should 

fore shipment be subjected to the action of air heated to, 

say, 150 deg. Fah., for from twenty-four hours to several 
days, and that the holds of coal-carrying vessels should be 
fitted with a series of “abstractors” and “supplies,” by 
means of which air may be supplied at proper times to all 
parts of the mass of coal in a hold, and by which the 
gaseous exhalations may be removed, not only from the 
surface, but from all parts of the mass, so as to prevent the 
lodgment of the gases in different spots, helped as this may 
be a existence in some parts of greater quantities 
than in others of small and dusty coal. Mr, Rowan gives 
in several appendices a large quantity of statistics bearing 
on his subject, and which strongly supports the view he 
takes. The abstractors which he proposes to employ are 
simple in construction, and are made on the principle of 
the ejector. It is useless to attempt ventilation and 
abstraction of impure air or gases by means of one or more 
ventilating Polen. for these take air or gases from but a 
small area round their inlets. He therefore places these 
abstractors suificiently close together for their areas of 
action to meet. Mr. Rowan’s subject is one of national 
importance, and the Doterel explosion lends considerable 
support to those advocating, as Mr. Rowan does, a per- 
fect arrangement of forced ventilation. 


THE BREWING EXHIBITION. 


THE fourth annual exhibition of machinery, apparatus, and 
other plant used by brewers, distillers, and others, opened in the 
Agricultural Hall, Islington, on Monday, and closes to-morrow. 
By far the larger quantity of articles exhibited consists of fittings 
and fixtures, aérated water machinery, and hotel and public 
house requirements, but there is a large display of brewers’ 
machinery and plant, and there is a smaller quantity of irrelevant 
exhibits than in the previous exhibitions, The frequent recur- 
rence of trade and special exhibitions seems to be a good thing 
for the Agricultural Hall proprietors, for they find it necessary 
to extend it by covering in the arcade entrance in Upper-street, 


Islington, with a double storied structure, but those who fre- 
quently have to visit this hall will wish that there had not been 
this room for extension, in the hope that the money that is to 
spare might be made use of in the repair of the ground floor of 
the main hall, which is in a most deplorable state. 

Amongst the more attractive exhibits are those relating to the 
employment of raw grain instead of malt. In our impressions 
of the 11th February and 21st October, 1881, we described the 
methods of brewing from raw grain devised by Mr. S. H. 
Johnson, F.C.S., and made by Messrs. Johnson and Co., Strat- 
ford, and by M. A. Manbré, whose apparatus is constructed by 
Messrs. H. Pontifex and Sons, of King’s Cross. Of these pro- 
cesses or the apparatus used therein, that of M. Manbré is per- 
haps, the more simple, but in either case a small quantity of 
dilute acid is employed in the mash tun to facilitate the 
formation and hasten development of the saccharine sub- 
stances in the raw grain. After treatment in a mash tun, the 
mash is passed into a vessel called a converter, and there sub- 
jected to the action of steam under pressure, so as to convert the 
starch in the grain into dextrine and fermentable saccharine. 
From thence the mass was delivered into neutralising and 
purifying vats, and thence to the wort copper. In the 
present exhibition Messrs. Lewellyn and James, of Bristol, 
who are large exhibitors, show a set of apparatus by 
which the employment of raw grain is accomplished without 
the use of acid, and with but a comparatively small addition to 
the ordinary plant at present in use in breweries where malt is 
used. Messrs. Wilson and Co., of Frome, Somerset, are also 
exhibitors of a set of plant for treating raw grain for wort making 
without the use of acid. Both these sets of plant, and the results 
of their use, show that the employment of raw grain of various 
sorts instead of malt will rapidly grow, for while maize, rice, 
and other grain costs much less than malt, and their 
manipulation in the brewery costs little or no more 
than that of malt, the beer and stout made with worts from 
them is at least equal in quality and taste to those liquors made 
in the ordinary way. Another advantage which attends the new 
development of the raw grain process is that the ordinary expe- 
rience of the brewer guides him in its use, and he can see and 
modify the progress of the mash in the different stages of its 
conversion. By the arrangement adopted by Messrs. Llewellyn 
and James a mash occupies about half an hour to three-quarters 
of an hour longer than the mash of malt, but it at the same 
time possesses the advantage that no extra tuns or vats are 
required. We shall, however, further describe it in another 
impression with the aid of illustrations. In Messrs. Wilson 
and Co.’s process two tuns or vats are employed, one 
being at such an elevation that the mash will run from 
it into the other. In the first mashing tun is placed a 
revolving rouser, consisting of a vertical hollow spindle to 
which is attached a number of horizontal pipes with closed 
ends, Steam is into the vertical spindle, and thereby 
into the horizontal pipes, and the mash is thus raised and main- 
tained at any temperature found necessary, according to the 
character of the grain employed. The grain is always kibbled 
or reduced to a coarse meal, and in this state is put into the first 
mash tun, and its starch is afterwards converted into a saccharine 
extract by the diastatic power of a small proportion, about 5 per 
cent., of malt. The temperature of this first mash is gradually 
raised and usually kept at from 180 to 200 deg. Fah. This is 
easily done as the steam in the pipes forming the revolving 
rouser is under the control of the brewer. When the mash is 
thus treated and converted it passes through a full-way cock 
at the bottom of the tun into a Steel’s mashing machine at 
the top of the lower or second mash tun, where it meets and 
mixes with the other liquor in the usual way, and at the same 
time receives the addition of the proportion of malt whatever 
the brewer may determine that shall be. The system is now so 
simple that it will be found to possess many advantages, amongst 
which is the facility it affords for the utilisation of imperfectly 
malted barleys. To some other parts of the Exhibition we shall 
refer in another impression, 


CLOWES v. THE ATLANTIC PATENT FuEL CompANy.—At Swan- 
sea on Friday, before Mr. B. T. Williams, Q.C., Judge, an im- 
portant case under the Employers’ Liability Act was held. This 
was an action to recover the sum of £163 16s, from the 
defendants, as compensation for injuries caused to plaintiff by 
negligence on the part of one of the defendant’s servants, whereby 
he lost his arm. The issue was brought under the 5th sub-section 
of section 1 of the Act that refers to the use of locomotives on 
railways. Mr. David Lewis, barrister—-instructed by Mr. H. D. 
Woodwood—aj ed for the plaintiff, and Mr. D. Howells, 
solicitor, Llanelly, appeared on behalf of thecompany. The facts are 
as follows :—The plaintiff, before the accident occurred, had been in 
defendant’s employ as ‘‘ handy” man, whose duty it was to 
out whatever he was instructed to do by the foreman. At 9 o’clock 
on the morning of the 16th of May last, he was ordered to go on 
the engine and act under the orders of the driver Rogers in fetch- 
ing trucks from the Prince of Wales Dock. When they got on the 
low level line they found it nec: to reverse the engine to move 
ten trucks further up towards the Botte Bridge. They were so 
near the crossing that they were prevented from bringing up above 
the crossing two trucks that were down the other side of the 
crossing towards the New Cut Bridge. In applying the engine to 
move these ten trucks it was found that she was not heavy enough, 
for the wheels would not bite the rails, and they turned round 
without moving the engine. Kogers moved the engine a yard 
back, and brought her to a standstill; then ordered the plaintiff 
to get down and sand the rails in front of the wheels, so that the 
engine might have a start, and gain momentum force on the ten 
trucker. The engine had only one sand-box in the front, and the 
plaintiff went round to the sand-box, filled his two hands with 
sand, and proceeded to sand the rails in front of the wheels. 
Whilst there he was sanding with his right arm between two 
buffers, when without any signal by way of whistle or by the usual 
cry of ‘‘ All right,” the engine was suddenly s , and hence 
the injury was caused which was now complained of. The plaintiff 
proved the above facts, as opened by Mr. Lewis, and further said 
it was the practice on such occasions for the engine-driver 
to wait until the handy man had called out “‘ All right,” and also 
whistled, neither of which was done by Rogers on the occasion in 
question. Mr. Howell, on the part of the defendant, contended 
that the plaintiff might have sanded the yee | throwing sand 
from one side of the rails, and that plaintiff had necessarily put 
himself in danger by sanding the rails while he was between the 
buffers in the way he did. fn the course of further remarks the 
learned advocate said that Nelson won all his battles after he had 
lost hisarm. (A laugh.) Mr. Lewis, amidst some laughter, said 
that Mr. Howells might make a good general in case of war break- 
ing out, for history told them that hitherto lawyers had shone in 
war rather on land than on sea. His Honour gave judgment for 
plaintiff for £140 and costs of counsel, solicitors, and witnesses on 
the higher scale. It may be mentioned that Rogers was dis- 
charged by the company a week after the accident, and as he was 
not produced in court, it was alleged by the company that he was 
at the Cape of Good its The plaintiff had been five weeks in 
the infirmary, and had his right arm amputated above the 


shoulder. When he came out, £5, which was afterwards increased 
to £10, was offered to him by the Employers’ Liability Assurance 
Corporation, with whom the defendants were insured, and subse- 
quently the present proceedings were taken. 
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MANTLE’S THRASHING MACHINES. 
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By the accompanying engravings we illustrate a double-blast 
ishi ing machine, designed by Mr. A. W. Mantle, of 
Eckernfoerde, Germany, and patented in this country and else- 
where. From these sections it will be seen that the arrange- 
ment of the machine differs very much from the usual English 
i The shakers are differently arranged and are adjust- 


., able at the outer ends on joints at the inner end, so as to give a 


t inclination to them for different materials. For instance, 
it must be raised when thrashing barley or oats or short straw 
grain, or the straw passes off too quickly, while for the long 
straw of wheat, rye, &c., it must be lowered to help the straw 
off. No rotary dressing screen is employed, but a screen having 
a number of sieves of different meshes is used instead, and is 
attached to and driven by, and may be said to be an extension of 
the second dressing shoe. 

The two riddles are so mounted as to balance each other, and 
run so lightly that on a 54in. machine only a 2in. strap is 
employed ; a fly-wheel is placed on the crank shaft. In the 
whole machine there are only twelve bearings or frictional parts. 
Three small straps are used, and two fans ; the second blast fan is 
not very clearly shown in the engraving, as its length is that 
of the machine frame width, and its lines are coincident. A 
blast elevator is employed, in which provision is made to prevent 
the breaking of the corn by bruising against the fan case sides. 


Mr. Mantle has had machines made in this way at work for several 
months with much success in Germany, and much importance 
is attached to the simplifications he has made, the value of which 
will be understood, by agricultural engineers without further 
explanation. 

It will be seen that the machine is fitted with a fan blast 
elevator, and this is more fully illustrated in the accompanying 
detail engravings. In these A is the shaft, B the elevator blades, 
C slots for adjusting these, d the perforated plates on outside, 
E the hopper into which the corn is delivered, f and f1 the casing 
plates of elevator, g and g' sheet iron plates to prevent the corn 
coming in contact with elevator sides ; E' is a box cast on inside 
plate in which the hopper runs. The blades are made and fixed 
in a casing, but are parallel-edged instead of pointed. By this 
means Mr. Mantle says the corn is prevented from severe contact 
with the sides of the elevator, which is the place where it gets 
broken up. Of these fans Mr. Mantle has made one for trial, 
which he drove at 1800. revolutions per minute without, he 
informs us, breaking up any corn whatever. 


RAINBOW’S SLEEPERS. 

THE accompanying engravings show a system of iron perma- 
nent way, patented by Mr. W. Rainbow, of 10, Essex- 
Strand. Fig. 1 is a transverse section through one of the 
pot-sleepers. Fig. 2 is a plan of the same. Fig. 3 is a plan of a 
modification. A is an ordinary cast iron pot sleeper, and B is a 
jaw or half chair cast upon the top table of the sleeper, and of 
a form to correspond to the profile of the rail, as shown. i 
jaw B answers both the purpose of a chair and of a fish-plate 
for fish jointing the ends of the rails. It is of the same length 
as an ordinary fish-plate, and is cast with recesses on the back 
of it and holes through it for the heads and shanks of the fish- 
bolts C, which pass through the same, through the web of the 
rails, and through an ordinary fish-plate D, on the opposite 
side, and are secured by nuts as usual. The holes in both B and 
D are slightly oblong to allow for expansion and contraction of 
the rails, and the square heads of the bolts fit loosely in the 
recesses for the same purpose, but yet so as to prevent the bolts 
turning when tightened up. 
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In Fig. 3 B is an intermediate chair. It is shorter and has | sleeper A is strengthened at this part by two transverse parallel 
no bolts through it, but is otherwise similar to Figs. 1 and 2. E | ribs aon the under side, between which the cross-tie passes, 


is a cross-tie to maintain the gauge of the line. This cross-tie | 
is of peculiar construction, and serves not only the purpose of a 
cross-tie, but also that of a clip, which, in combination with the | 


The cross-tie is thus immovably attached to the sleeper on the 
one side by the key E and on the other by the lug or clip e, so 
as to maintain the gauge of the line accurate, and at the same 


jaw B at the opposite side of the rail, serves to hold the rail | time, in combination with jaw B, clamp the rail securely to the 
securely down upon the pot sleeper. For this purpose it is | sleeper. The latter purpose is served more particularly at the 


cranked at e, and provided at ¢ with a lug or projection which | 
rises above and fits upon the foot of the rail, as shown, and | 
holds the same firmly down upon the sleeper. This cranked | 
part of the cross-tie through a transverse slot made partly | 
in the top table and partly in the sides of the pot sleeper A, and | 
its straight extremity close under the top table of the 

sleeper, and is secured at the opposite side by a key E. The 


intermediate chairs, Fig. 3, where the rail is not otherwise secured. 

To enable the one rail to be removed without loosening the 
other from its chair, the cross-tie E is in two parts, united at the 
middle of the track by a joint H, consisting of a wrought iron 
clip h, embracing the overlapping ends of the two parts of the 
cross-tie, so as to make a rigid joint with a bolt i passing through 
the whole, and secured by a nut, as shown. 


THIs pump, exhibited at Tynemouth, is suitable for short 
lifts, and is more particularly intended for ships, boats, fishing 
smacks, &c. It is simple in construction, and little liable to 
derangement. The pump is double-acting, with separate suction 
and delivery valves on each side. In the centre of pump is a 
sheet of soft flexible india-rubber, dividing it into two parts. 
On each side of this rubber are iron shields secured to a rod 
guided at both ends; one end of the rod is attached to a handle 
in the usual way. The suction and discharge of water is caused 


Y 


alternately raising or depressing the india-rubber diaphragm. 
Ths general mange can be understood from the engraving. 


Kine’s ENGINEERING SocrrTy.—At an ordinary meet- 
ing of this Society held on the 12th current, the president, Mr. N. 
Douglass, S.I.C.E., delivered the opening address, A discussion 
was also announced for the 26th October, “Gas v. Electricity for 
Lighting Pu .” There was a large attendance of students of 
the Applied Science Department, 
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On Friday, the 13th inst.,a number of gentlemen, am 
whom were Professor Frankland, F.R.S., Surgeon-Gen 
Mackinnon, C.B.D., Dr. John Hopkinson, F.R.S., Mr. Geo. Baird, 
and Dr. Vieth, F.C.S., assembled by invitation to witness the 
working of a new patent vacuum pump, igerator, and ice 
machine, now erected on the premises of the Aylesbury Dairy 
Company, Limited, at Bayswater. This apparatus, which is the 
invention of Mr. Franz Windhausen, of Berlin, an engineer 
whose name is well known in connection with refrigerating appli- 
ances, is the first of the kind put to work in this country, and as 
it is claimed that by its means ice can be commercially manufac- 
tured of a better and more durable quality than that produced 
by the ing machines at present in use, and at from one-third 
to one-half the cost, a short description of the process and 
plant will probably be interesting to many of our readers. 

It has long been known that extreme cold can be produced by 
the rapid evaporation of water in a comparatively perfect vacuum, 
the ,heat required for vaporisation being abstracted from the 
remaining water, which consequently becomes reduced in 
temperature, and if the process be sufficiently prolonged, actually 
converted into ice, Machines to carry out this principle have 
been constructed by Leslie, Carré, and others, but in all these 
cases the air pump served only for the rarefaction of the air in 
the refrigerating compartment, and not for the removal and con- 
densation of the vapour, which had to be entirely absorbed by 
sulphuric acid, requiring renewal after each operation. Owing 
to this defect continuity of action could not be obtained, while 
the removal and replacement of the acid was not only an expen- 
sive operation, but was open to obvious objections from the 
danger and difficulty of dealing with such a highly corrosive 
material as oil of vitriol. For these reasons the introduction of 
vacuum machines has never been general, and in point of fact 
they were little known or used, except for producing very small 
quantities of ice for household purposes and for laboratory 
—s in both of which cases the air pump was worked by 


In Windhausen’s machine is introduced a combined air and 
vapour pump, which serves for maintaining the extreme vacuum 
of about four millimetres absolute pressure in the refrigerator, 
and at the same time to remove and condense the steam, while 
the renewal of the sulphuric acid is avoided by a cooling and 
concentrating arrangement, by which the absorbed water is 
abstracted and the acid rendered available for use over and over 


again. 

Our illustration above gives a general view of a complete 
vacuum ice machine, arranged as it actually is in practice. The 
pump A shown in the present instance as driven by an inde- 

ndent engine, maintains an almost perfect vacuum in the 

reezing cylinders C C, with which it is connected by the 
suction pipe c, through the absorber B containing concentrated 
sulphuric acid continually agitated by revolving arms. Pure 
water is delivered by pipes f f into cisterns D D, from which it 
is ually admitted to the cylinders C C by pipes with adjust- 
able valves, projecting somewhat into the interior, and water- 
jacketted to Ye obstruction from the formation of ice. The 
vacuum within the freezing cylinders at once causes rapid 
evaporation, and the vapour, together with a certain amount of 
air given up by the water, is drawn towards the pumps through 
connecting pipes ¢e¢ and d over the surface of the sulphuric acid 
in B, which absorbs the greater part of the vapour. 

Each pound of vapour formed in the cylinders, requiring a 
supply of some 1100 thermal units, has no other source of heat 
to draw from but the water itself, and as about 200 units are 
given off in the formation of one pound of ice, it will be seen 
that by properly arranging the supply nearly six pounds of water 
might be converted into ice for every pound evaporated. Actu- 
ally about five pounds of ice are obtained, the balance of the heat 

drawn from the iron casings by conduction from the out- 
side. When the process is sufficiently advanced, that is when 
the freezing cylinders are filled, which takes place in about an 
hour—more or less depending on their size—the doors h at the 
bottom are swung open and the blocks of ice permitted to fall by 
their own weight into receptacles of any convenient description. 
The freezing vessels are placed in two rows, one on each side of 
the absorber with which they communicate by separate pipes with 
shut-off valves, so that if desired each cylinder can be worked and 
discharged independently of the other. 

The absorber B, containing the sulphuric acid, is a horizontal 
cylinder within which a shaft provided with arms rotates. These 
arms stir the acid and mix the surface portion, which is diluted 
from absorbed moisture with the more concentrated portion at 
the bottom, and being made spoon-shaped, carry up acid with 
them, so promoting absorption. A cold water jacket surrounds 
the cylinder and cools the acid, which would otherwise become 
heated. From the absorber the dilute acid is conveyed by a pipe 


to the bottom of the heat exchanger G, and, ascending through 
tubes, is heated by hot concentrated acid outside, travelling in 
the contrary direction on its e tothe reservoir H. From 
the exchanger the dilute acid, now somewhat raised in tempera- 
ture, enters the concentrator F by a pipe at the top, and is 
further heated by a steam coil in order to evaporate off the water, 
the vapour being removed by the small supplementary pump L. 
The hot concentrated acid then passes from the bottom of the 
concentrator round the outside of the tubes in heat exchanger, 
where it is cooled, into H ; from which the pipe p conveys it for 
re-use in the absorber. 

In a report by Dr. John Hopkinson, F.R.S., who has personall 
—_ one of the vacuum machines erected in Berlin in 1880, 
and in use since that date, it is stated that no undue depre- 
ciation or corrosion was apparent in any part of the apparatus, 
and that after most careful examination no trace of acid could 
be found either in the condensed vapour from the large air 
pump or in that from the small concentrator pump. With 
regard to cost, the report states that the writer found from 
experiment that 1 ton of coal would produce 124 tons of ice, 
the average net horse-power to work a machine making 12 tons 
in twenty-four hours not exceeding three, and that he is of 
opinion that after allowing interest on capital, depreciation at 
10 per cent., and estimating other expenses on a liberal scale, 
solid block ice can be produced by the vacuum process for from 
8s. 4d. to 5s. per ton, depending upon the magnitude of the 
plant and whether it was continuously worked up to its full power 
or otherwise. Even in this country the manufacture of ice and 
the refrigeration of water and other liquids have become such 
necessities that it is quite certain the advantage of a cheaper 
method of producing cold than those now in use will be readily 
appreciated ; while in hot climates, where, from the difficulties 
resulting from the high pressures required in ice machines in which 
cold is produced by the evaporation of ammonia or other volatile 
liquids, the use of cooling apparatus has hitherto been attended with 
considerable difficulties and expense, the new vacuum plant should 
be worked as effectually and economically as in this country. 
The ice produced is not transparent, but opaque, this appear- 
ance being caused by vacuoles due to its formation in a vacuum, 
and which so soon as the doors of the freezing cylinders are 
opened become filled with air. On this account it is claimed that 
the ice is more durable than if transparent. The experimental 
trial last Friday was a complete success in every respect, and we 
shall look forward with interest to the further development of 
the invention and its actual application to commercial purposes. 


RHEOSTAT FOR ELECTRIC LAMPS. 

A sMALL rheostat, consisting of a spiral coil connected in an 
electric circuit and fitted with an adjusting device, by which a 
greater or less number of the wires of the coil may be brought 
into contact so as to vary the resistance, is thus described in the 
Scientific American. In the 
annexed engraving A is a coil 
formed of fine wire, preferably 
German silver. A support is 
provided, consisting of a short 
rodof non-conducting material 
having a fixed and a loose 
collar ; upon this rod the fine 
wire is wound in a loose spiral, 
and it has its ends connected 
to the fixed and loose collars. 
The loose collar is fitted with 
a set screw for securing it in 
any position in the length of 
therod. By moving the loose 
collar out on the rod the coil 
is stretched and opened, or by 
a reverse movement the coil is 
closed, so that there is contact 
between the coils. The circuit wires connect to the ends of the 
coil at the fixed and sliding collars. The resistance offered by 
the coil depends upon the length of the coiled portion opened by 
adjustment of the slide. The closed portion is short circuited, 
and allows the current to pass freely. This regulator may be 
used for electrie currents generally, and is specially adapted for 
electric lamps. It is the invention of Mr. Patrick H. Fox, of 
New York city. 


THE CHANNEL TUNNEL.—It is stated that, despite the adverse | Ald 


report of the Military Committee, the two rival Bills to authorise 
the construction of a Channel tunnel will probably be — 
brought forward next session, together with plans modified in 
order to meet, as far as possible, the ctenaanel 


requirements of 
the War-office Committee, 


Y |iron are:—Boiler plates, £9 10s.; sheets, £9; bars, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
Now that the miners have obtained a rise of 10 per cent. in their 
wages, and the blast furnacemen a rise of 5 per cent., the iron- 
workers who were the operatives’ section of the Wages Board have 
instructed their secretary to give the requisite notice calling that 
Board together, ‘‘to reconsider the rate of wages fixed by the 
Board in February last.” The giving of this notice constituted an 
element of strength in the otherwise not conspicuously strong 
markets yesterday in Wolverhampton, and to-day—Thursday—in 
Birmingham. In addition to Messrs. P. Williams and Sons, who 
have notified their resolve to make no advance in their quotations, 
a second firm was named on Wolverhampton Exchange as having 
taken a similar course; but as I have not yet received from the 
firm cited authoritative information upon the point, I decline the 
responsibility of naming them, though I have little doubt that the 
course alleged has been taken. Yet the firms who had quoted the 


10s. rise on finished iron were strong in their dei for full 
rates, 
The Earl of Dudley’s new prices are: Bars (flats, rounds, and 


squares), common quality, £8 12s. 6d.; ~—_ best, £10; double 
best, £11 10s.; and treble best, £13 10s. Rivet and T-iron—the 
latter not exceeding eight united inches—single best, £11; double 
best, £12 10s.; and treble best, £14 10s. T-iron, ee 
£9 12s. 6d. Angles, not exceeding 8in., common, £9 2s. $ 
single best, £10 10s.; double best, £12; and treble best, £14. 
Strips and hoops, from 14 to 19 w.g., ordinary quality, £9 2s. 6d.; 
single best, £10 10s.; double best, £12; and treble best, £14. 
Strips and hoops, gin.—not thinner than 20 w.g.—common, 
bast, £155 dito fin, ordinary, 2s 6 "ingle best, £12 10s 

t, £15; ditto #in., ordi 3 si 3 
double best, £14; and treble best, £16. 

The new list of Messrs, William Barrows and Sons is as here :— 
Common bars, £8; best; £9 10s.; and double best, £10 10s.; chain 
bars, £9 10s. to £10 10s.; double best charcoal bars, £16; plati 
bars, £8 10s. to £10; scrap bars, £9 10s. to £10 10s.; angles, £1 
to £11; T and rivet iron, £10; double best swarf rivet iron, £11 ; 
boiler plates, £9 10s., £10 10s., £11 10s., and £12 10s., according to 

uality ; extra treble best plates, £15 10s.; and best charcoal ditto, 

19 15s.; sheets to 20 w.g., £9 10s.; 21 to 24 w.g., £11; and 25 to 
27 w.g., £12 10s.; best charcoal sheets, £10 5s. extra; hoops of 
four widths of from 14 to 18 w.g., £8 10s.; best hoops, 30s. extra ; 
best matched slit rods, £10; second best, £9 5s.; double best char- 
coal ditto, £17 ; and ditto rolled, £18 10s. 

Messrs. Noah Hingley and Sons, who warrant their iron equal 
to any other Staffordshire brand, state that their advanced prices 
are :—‘‘ Netherton” crown best bars and crown best horseshoe bars, 
£8 at works; best rivet iron, £8 10s.; double best plating iron, 
£9 10s.; ‘‘ Netherton” crown double best bars, £9; and treble best, 
£10. These prices apply to rounds and squares }in. to 3in., not 
exceeding 27ft. long, and to flat bars lin. to bin. wide, not 
exceeding 25ft. Angles and tees up to 8in., and not exceeding 
25ft. are :—Angles, 10s. per ton extra ; and tees, 20s. per ton extra. 

Messrs. E. T, Wright and Son’s new prices for their ‘‘Monmoor’ | 
£7 15s.; and 
hoops, £8 5s, The “‘ Wright” qualities of this firm are 10s. per 
ton less, as us' 

Messrs. William Millington and Co., of the Summer Hill Iron- 
works, 

ists, but that they will supply quotations on receiving 


£6 17s. 6d., and £7 12s. 6d., according to width ; nail strip, three 


and upwards, and ‘‘ Eureka” hoops and sstri £8 6d.; 
“E ” sheets, to 20 w.g., £11; charcoal Pg to 20 w.g., 
£15 10s.; charcoal rods, £13 12s. 6d.; and steel rails, as “‘ per 
section sheet,” £8, 

Messrs. E. P. and W. Baldwin (best), thin sheet makers, advise 
me that their present rates stand at :—‘‘ Severn ” singles at works, 
£12; Baldwin Wilden B., £13; ditto B.B., £14; 5 

charcoal, £20 10s.; ditto 


£15; ditto charcoal, £17s. 10s.; ditto best 
extra best charcoal, £22 10s. 

Merchants pointedly declined, both in Wolverhampton and 
Birmingham, to give makers’ quotations, and though the latter 
mostly maintained a resolute front, yet a few consented to book 
orders for small lots at only a little advance upon previous rates, 
when the commodities required did not come under the denomina- 
tion of market bars or plates. 

The agg ooo were less anxious to buy than for six weeks 
past; for there has been no week in that time in which the 
orders received have been less satisfactory. This had its effect 
upon galvanised gheets, which are subject to severe competition, 
notwithstanding the rise of 10s. declared last week. 

Prices of stainping sheets, both in iron and steel, were likewise 
irregular, though most of the firms are well engaged. Competition 
came chiefly from the houses who are not largely occupied upon 
export, and do mainly a home business. The foregoing quotations 
of such commodities were difficult to realise. 

The plates also were variable. While in one case 18s, 6d. to 
19s, was asked for coke sorts, and 20s. to 21s. for charcoals, in 
another the quotations were 21s. for coke, and 23s. for charcoal ; 
and in a third charcoals were priced up to 25s. per box. 
ne ne the galvanisers quoted at £15, f.0.b., London and 

Vverpoo. 

Pigs did not sell either to-day or yesterday in lots calling for 
record ; but recent te ro have been heavy. Ulverstone 
hematites have been sold forward to the end of the year. The 
present quotation is 67s. 6d. Barrow forge pigs were named at 
72s. 6d., and Tredegar 70s. Native all-mine pigs were 65s. to 70s. 
Derbyshire were quoted 52s. 6d.; Millfield’s ‘‘part-mine” were 
52s. 6d., and the “* mine” brand of the same firm 57s. 6d.—both a 
rise of 5s. per ton. 

Coal is less active at the moment, but when orders will be 
accepted at within the last rise there is a disposition to buy forward, 
for even at the rise the rates are generally below the average in a 
series of years, and mineowners’ profits very trifling. 

The ironworkers are not only seeking an advance in their wages 
all round, but also a special rise in the remuneration given at some 
forges for working “‘ best” and ‘‘best best” iron. They desire to 
get their terms ae interposition of the Wages Board, 
though they virtually abandoned it when lately against the terms 
of the agreement they enforced a rise. Before, however, they 
could make any progress they had to get a president, for Mr. R. 
Chamberlain, the late mayor of Birmingham, had declined to con- 
tinue in the office. They fixed upon the present mayor, Alderman 
Avery, and they resolved to send a deputation to invite him to 
take Mr. Chamberlain’s place. The ironmasters have no wish to 
impose any obstacle in the way of an amicable settlement of the 
men’s wages demand, and —_— that they may perhaps hereafter 
show less disloyalty to the ’s decision, have consented to join 
in a request to Alderman Avery to accept the office of president, 

This (Thursday) afternoon a deputation representing the Masters’ 
and the Operatives’ Section of the Wages Board waited upon 
erman Avery at the Counéfl House, Birmingham, to ask his 
acceptance of the Ayer of the Board. The deputation was 
favourably received, and Mr. Avery said he would send them his 
reply at the beginnin; i of next week. The Board is to be 
summoned together for the 30th inst. to consider the mens’ notice 
for an advance. 


it D 
| 
| < 
| 
| 
specifications from buyers. | 
The fresh quotations of the Pelsall Coal and Iron Co., Limited, 
are:—Bars, £6 12s, 6d. to £7 2s. 6d.; hoops and strips, £7 to 
£7 10s.; horseshoe bars, £7 2s. 6d.; sheets, singles, tank 5 Fey and 
tack sheets, all £8 10s.; large strip, £8; gas strip, £6 12s. 6d., 
£8 10s.; sash iron, £8 10s.; steel hoops and strips, lin. by 18 w.g. 
| 
| 
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A rise of 10s. per ton in cut nails of all descriptions has been 
declared by Mr. John J. Parkes, of the Eagle Works, Smethwick, 
which makes his price 9s. 3d. per cwt. Most of the firms in this 
district are, however, selling at 9s. per cwt. 

Ironwork for railway carriages is in request. The subsisting 
activity is likely to be augmented from India. This week manu- 
facturers are sending up tenders to supply the Indian Railway 
Company with iron underframes, and wm and underframe iron- 
work and fittings for third-class carriages, together with wheels 
and axles, spring bearings, and the like. 

At a meeting of the Stourbridge Firebrick and Clay Masters’ 
Association, which has just been held at the Talbot Hotel, Stour- 
bridge, prices were advanced as follows :—Firebricks, 5s, per 
thousand ; fireclay, 1s. per ton ; retorts, 6d. per foot. 

The gun-lock filers of Darlaston have this week secured an 
advance in wages of i4d. per lock, which brings the present rate of 
payment up to 9d. per lock. The concession was preceded by a 
strike of a few days’ duration. 

The Wolverhampton Chamber of Commerce on Friday last 
received from the Foreign-office copies of the new Spanish tariff, 
and circulars as to the present position of the commercial nego- 
tiations between this country _ Spain. It was stated that the 
Spanish Government had placed England in a most unfair position 
in relation to import duties, and that the Foreign-office, ably 
supported by Mr. Morrier, the British Ambassador in Spain, had up 
to the present done everything that appeared possible, consistently 
with the maintenance of self-respect, to bring about a better 
understanding. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

' Manchester.—As I anticipated in my last week’s “‘ Notes,” the 
quarterly meetings have been followed by an advance in the price 
of iron in this district; but this has in some cases been larger than 
was expected, and the upward movement is not at a being 
followed at all readily by buyers. There is naturally an uneasy 
feeling in the market owing to the disturbed state of the coal trade, 
but no general apprehension of a protracted strike seems to 
entertained, nor is it believed that the result of the miners’ agita- 
tion will in itself very materially add to the cost of iron, while the 
production is regarded as sufficiently large to meet any possible 
requirements. 

There was only a quiet market at Manchester on Tuesday, and 
so far as pig iron was concerned, the advance in prices seemed to 
check business completely. Most of the large consumers are now 
tolerably well bought, and although makers as a rule have suffi- 
cient orders on their books to relieve them of any anxiety with 
regard to further sales at present, they have extremely little 
business offering at the prices they are now asking. Lancashire 
makers have put up their prices between 4s. and 5s. per ton, and 
for delivery equal to Manchester are now quoting 50s. for forge, 
and 50s. 6d. for foundry, less 24. At these figures they are doing 
no business, but a fair quantity of iron could have been booked 
during the week at about 2s. above old rates. For Lincolnshire 
and Derbyshire irons delivered here the prices quoted range from 
50s. to 51s. and 52s. per ton, less 24, but in these also the top 

cause buyers to hold off. ; 

In the finished iron trade there has been an advance of from 5s. 
to 7s. 6d. per ton in some cases, but although there is a tolerably 
large business on foot, and the local forges are all full of work, 
this does not represent much actually done at the advanced prices. 
For delivery into the Manchester district £7 per ton for bars is 
quoted in exceptional cases, but good local makes from the 
Warrington district can be bought at £6 15s., and Wigan bars at 
£6 10s. per ton ; hoops, in which a good businass is being done, are 

uoted at £7 5s. to £7 10s., and sheets, which are also going awa, 
reely for shipment, at £8 12s. 6d. to £8 15s., with good Stafford- 
shire qualities at £9 2s. 6d. per ton. 

The engineering trades’ generally continue well employed, with 
rd none that machinists are reported to have = work in 


Messrs. Wm. Muir and Co., of the Britannia Works, Manchester, 
have this week completed for Sir Wm. G. Armstrong and Co., of 
Newcastle, an exceptionally powerful combined boring, facing, 
drilling, tapping, and studding machine, weighing altogether about 
60 tons. This machine, although specially designed for machining 
at one setting, has the hydraulic jib cranes so constructed that it 
is adaptable also to general engine work ; and briefly described, it 
consists of a double machine, having an upright carrying head- 
stock at each end. These headstocks, which are driven indepen- 
dently, have a cross traverse of about 10ft., and also a vertical 
movement of 10ft. Each headstock is fitted with two spindles, 
one of 4in. and the other of 2hin. diameter, both arranged for the 
several purposes above named. The cross-bed for the right-hand 
headstock hasaself-acting longitudinal movement of about 15ft., and 
the several motions for bringing the headstocks into the required 

ition for their work are under the control of the workmen 

m the platform fixed to the headstock. In addition to the 
several operations for which the machine has been specially 
designed, an adjustable movable headstock is arranged, so that 
after work has been bored, faced, drilled, tapped, and studded, it 
can then be chucked, and part of the machine used as an ordina 
lathe, for which there is provided a compound rest on a stand whic 
is adjustable on the base-plate. Amongst other heavy work which 
the firm have in hand I noticed a very massive lathe in course of 
construction. This lathe will admit of turning 10ft. diameter clear 
of the saddle, which has also duplex rests, and is self-acting in all 
motions. 

The quantities for the superstructure for the new Victoria 
station which is being built by the London and North-Western 
Railway are now out, and an idea of the extent of roofing may be 
gathered from the fact that it will require about 100,000ft. of 
rough cast plate glass and 60,000ft. of zinc. 

The project for the ship canal to Manchester is very warmly 
taken up by the trades councils and trades unions throughout this 
immediate district. Already resolutions in favour of the scheme 
have been passed at several meetings, and arrangements are now 
being made for a large representative meeting to be held in Man- 
chester in furtherance of the proposal. 

The miners’ agitation for an advance of wages is naturally tend- 
ing to keep up an extra demand for coal, whilst the restriction of 
the output, which is being very generally enforced, is causing a 
scarcity of — slack being the only class of fuel in the market 
which is at all in excess of requirements. Prices are very firm at 
full rates, with a slight upward tendency in some of the best 
os. At the pit mouth prices are about as under :—Best coal, 

Os.; second, 8s.; common house coals, 6s. 6d. to 7s.; steam and 
forge coals, 6s. to 6s. 6d.; burgy, 4s. 9d. to Ss, 3d.; and good ordi- 
nary slack, 3s. 6d. to 4s. 

The demand for shipment has somewhat fallen off, and although 
there are no large supplies offering at either Garston or Liverpool, 
the recent advance in prices is with difficulty maintained ; delivered 
at the high-level, Liverpool, or at Garston docks, steam coal aver- 
ages 7s, 6d. to 8s. per ton. 

The wages agitation is being steadily pursued by the men; this 
week the notices for an advance of 15 per cent. will be renewed, 
and there seems to be a strong determination to insist upon the 
advance or stop work. Many of the colliery proprietors are still 
strongly averse to conceding any advance; but not a few of them 
would be willing to give way if present prices could be maintained, 
and it is not improbable that some compromise may be arrived at. 

Barrow.—I have nothing new to report this week in connection 
with the hematite iron trade of this district, — a strike among 
the hammermen and coggers at the Barrow Steel Works, but there 
is every probability that the difficulty will be settled. The masters 
are submitting a proposal of a reduction of 5 per cent. in the 
rate of wages, and the men are resisting it. The demand for all 
classes of pig iron is very well maintained. Both Bessemer and 
forge samples have changed hands in large parcels, and prices show 


no variation from previous quotations, No. 1 Bessemer being still 
quoted at 58s. 6d. net per ton at works, and No. 3 forge at 56s, 6d. 
Stocks are not extensive, as large deliveries have recently been 
made, and others have to be made during the course of this month. 
There is, however, no immediate prospect of furnaces being blown 
in to increase the output of metal. The steel trade is very briskly 
employed, and orders are offering. Prices maintain the advance 
noted last week. Iron ore is firm at from 13s, 6d. to 15s, per ton 
at mines. The value of coal has again increased. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

BUSINESS was somewhat slack at the Cleveland iron market, 
held at Middlesbrough on Tuesday last, but prices were neverthe- 
less firm. In the pig iron trade the quietness is no doubt due to 
unwillingness on the part of most of the producers to commit 
themselves further ahead at present. Very few of them have any 
iron to dispose of for delivery this year. Consumers and merchants 
are anxious to buy for the first quarter of next year, and for that 
period would give a little more than current rates ; but makers as 
a rule are not disposed to meet them. 

Itisa nag Ce since iron has been so scarce as it is just now, 
and for such sales as have taken place sellers have generally 
obtained the prices they asked. Prices may be said to be much the 
same as last week, smelters requiring 45s. for early f.o.b. deliveries 
of No. 3g.m.b. Merchants are asking 44s, 74d. to 44s. 9d. per 
ton, and no business is being done under‘ the former figure. 
Connal’s No. 3 warrants are being offered at 44s. 6d., but buyers 
refuse more than 44s, 3d. for them; there is consequently very 
little speculation. Stocks are being rapidly reduced, as merchants 
are taking from the stores when makers cannot give them the 
delivery they require. 

The amount of Cleveland iron held by Messrs. Connal and Co. 
on Monday night was 104,618 tons, being less by 2685 tons than on 
the previous Monday. 

Shipments have not been quite so heavy as usual during the last 
week ; but up to Monday night the amount for the month shipped 
from the Tees was 50,811 tons, 

There is little if any change in the finished iron trade, but it is 
expected that better prices will soon be obtainable now that 
Staffordshire iron has been advanced. Plates for shipbuilding are 

uoted at £6 15s. to £7 per ton, and angles and common bars at 
26. all less 24 per cent., f.o.t. at works. 

The demand for coal for both household and manufacturing 
purposes continues to be good, and prices are firm. Coke is now 
12s. 6d. to 13s. 6d. per ton delivered at Middlesbrough. 

A meeting of the Board of Arbitration and Conciliation for the 
North of England Manufactured Iron Trade was held at Darling- 
ton on Monday last. The principal business was to receive the 
report as to the ballot which took place on Saturday last at the 
works in connection with the Board. Mr. W. Whitwell occupied 
thechair, and there was a good attendance of employers and operative 
representatives. It will be remembered that the men were asked to 
say by their votes whether or not they would abide loyally by the 
decision of the Board, or of any arbitrator appointed by it in view of 
the impending wages difficulty. It was reported that at the twenty- 
one works under the Board the number of subscribers was 10,307, 
and the result of the ballot was as follows :—Ayes, 5481; noes, 1320. 
There were 138 spoiled or doubtful papers. The remainder of the 
men who did not vote were either indifferent, or from some cause or 
other were unable to take part in the ballot. All parties expressed 
themselves satisfied with the result, and proceeded to discuss the 
best means to adopt for settling the wages question. The men ask 
for an advance of 7} per cent., and the employers for a reduction 
of 74 per cent. on forge and mill wages from October 28th. The 
masters also suggest that a sliding scale should be established for 
the future lation of wages. After some discussion the board 

ed the following resolution :—** That Mr. Waterhouse’s figures 
completed in the usual way as soon as ible and sent to 
Messrs. Winpenny and Trow, and that the sales on the books be 
taken out independently by Mr. Waterhouse and checked by Mr. 
— at the earliest possible date, when another meeting wi'l be 
e 


The Rosedale and Ferryhill Ironworks, consisting of eight blast 
furnaces and other plant, were offered for sale at the Koyal Exchange, 
Middlesbrough, on Tuesday last. The upset price was £20,000. 
Very few people attended, and there was not a single bid made. 

The oars of machinery at the new Jarrow Forge Works is 
being pressed forward, and it is expected that a start will be made 
at the beginning of next month. The firm will be in a position to 
turn roa forgings and various other kinds of work with great 


A committee of iron manufacturers will meet a committee of 
ironworkers on Thursday next, to confer on certain modifications 
which it is desired to make in the constitution of the Board of 
Arbitration, with a view to increase its stability and bring its 
operations more in harmony with the fundamental principles of 
arbitration. Many of the leading employers and operatives are 
alike dissatisfied with the Board as at present constituted, and are 
equally anxious for certain reforms. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Manchester Conference has uttered no uncertain sound 
with regard to miners’ wages. The 15 per cent., the whole 15 per 
cent., and —s but the 15 per cent., is the men’s demand; and, 
in consequence, the whole of the South Yorkshire district is in a 
turmoil. In the Derbyshire district, the action of coalowners who 
early in the day conceded advances, varying from 5 to 124 per 
cent., greatly strengthened the hands of the Union agents in 
demanding 15 per cent. in South Yorkshire and now the non- 
unionists, who were expected to hold aloof from the agitation, are 
joining with the unionists, and returning to the Miners’ Association. 
The colliers employed by Messrs. John Brown and Co., Limited, of 
Sheffield, at Aldwarke Main and Car House, sent a deputation to 
the chairman of the yee J. D. Ellis—and the certificated 
manager—Mr, C. E. Rhodes—with reference to the notices to 
be given by the men. The deputation were informed that no 
immediate advance could be given. When the miners, on Tuesday, 
heard the decision, they passed a resolution to demand the 15 per 
cent., to give in their notices at once, and also to join the York- 
shire Miners’ Association. The proposer of these motions expressed 
the opinion that if the miners acted loyally to each other, they 
would not have to “play” a single day. If they showed that they 
were determined to press for an advance, the owners would have no 
option but to make them a reasonable offer. Mr. J. Frith, one of 
the secretaries of the Yorkshire Miners’ Association, said if the 
masters were depending on the non-unionists not going with the 
others they were reckoning without their host. Their employers 
had held out hopes that they would be able to give a slight advance 
with the new year, but he believed it would be no use to wait, as 
when they asked again they would be told that they had asked too 
late, as they were on the last occasion. Some of the coalowners 
were quite willing to advance their coal if others would do so, but 
they would notdo it by themselves. Gas companies made large profits, 
the railway companies made heavy charges, the City of London 
im heavy dues, and while those profits and charges were made 
and enforced, the poor colliers were working for low wages, and 
some of the owners had gone through the Bankruptcy Court. 
He repudiated the sliding scale as a question with which they had 
been ‘‘shuttlecocking” for years. The coalowners had brought 
the men’s wages to the lowest ebb, and the men ‘had as much 
right to ask for a proportion of the winter’s advances on the prices 
of coal as the masters had to make these advances. — 

The Sheffield Coal Com: , which supplies a large tonnage to 
London from its Birley ieries, has posted on the notice- 


boards at its pits a notice to the effect that the sliding scale 
account taken for the month of x rer justifies an advance of 
24 per cent. due to the underground workmen, and the increased 
wages were immediately commenced to be paid. The company is 
also to take an account for the month of October, which there is 
on to believe will show a further advance. 

tt Thorneliffe, Messrs. Newton, Chambers, and Co., Limited, 
are likely to make arrangements with a large section of their men, 
who seem reluctant to strike work. Upwards of 1600 men are to 
be represented by a deputation to Mr. A. M. Chambers, the 
managing director. The colliers employed at Rockingham Col- 
lieries, acting on instructions received from Mr. B. Pickard, one of 
the officers of the Yorkshire Miners’ Association, have declined to 
take part in the interview. 

It it stated that by the end of the week nearly 20,000 miners will 
have sent in their notices. The movement is being joined gi | 
both unionists and non-unionists, Even at Messrs. Briggs an 
Sons’, Normanton, where no dividend was paid, owing to coal. 
getting being so unprofitable, the men are going for 15 per cent. all 
the same. 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) 

Tuk Glasgow iron market has been much quieter this week, with 
less business doing. Fluctuations in the prices of warrants have 
not been important, but the general tendency has been towards 
flatness. Two additional furnaces have been put in blast—one at 
Gartsherrie and the other at Shotts—making a total of 113 now 
blowing, and there are several others ready to be blown in at any 
moment. The past week’s shipments of pig iron have been very 
good, and the prospects for future weeks do not seem to be dis- 
couraging. Yet it would not be surprising were the trade now to 
gradually settle down a little. There have been large deliveries of 
iron to consumers, but fresh orders for forward delivery are not so 

lentiful. The stock in Messrs, Connal and Co,’s Glasgow stores 
been reduced by about 1300 tons in the course of the week. 

Business was done in the warrant market on Friday at from 
51s. 3d. to 50s. 104d. cash. On Monday forenoon transactions were 
effected at 50s. 94d. to 51s. cash, and dls. 1d. to 51s. 24d. one 
month, the afternoon quotations being 50s. 11d. to 51s. cash. 
Business was done on Tuesday forenoon at 51s. to 51s, 14d. and 
50s. 104d. cash, and 51s. 3d. to 51s. 44d. and back to 51s. 2d. one 
month, and in the afternoon the figures were 50s, 10d. to 50s. 94d. 
cash, and 51s. 1d. to 51s, 4d. one month. Business was done on 
Wednesday at 50s. 8d. to 50s, 10d. cash. To-day—Thursday— 
transactions were effected at 50s. 94d. to 50s. 74d. cash, and 
50s. 104d. one month. 

The demand for makers’ iron being now not quite so pressing 
the quotations are somewhat easier as follows :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1, 65s, 6d.; No. 3. 55s.; Coltness, 69s, 
and 56s.; Langloan, 68s, and 56s. 6d.; Summerlee, 65s, and 
54s. 9d.; Calder, 64s. 6d. and 54s. 3d.; Carnbroe, 59s. and 53s.; 
Clyde, 55s. and 53s.; Monkland, 52s. 6d. and 50s, 6d.; Quarter 
and Govan, each 52s. 3d. and 50s. 6d.; Shotts, at Leith, 66s. and 
56s. 6d.; Carron, at Grangemouth, 538s, (specially selected, 57s, 6d.) 
and 52s.; Kinneil, at Bo’ness, 51s. 6d. and 50s.; Glengarnock, at 
Ardrossan, 58s, $d. and 52s, 9d.; Eglinton, 53s. 6d. and 51s.; Dal- 
mellington, 54s. and 52s, 

The total shipments of Scotch pig iron for the year to date are 
511,848 tons, as against 461,561 in the corresponding period of last 
year; while the stocks in Messrs. Connal and Co.’s stores are 
622,398, as compared with 599,900 tons. 

As indicated above the founders and makers of malleable iron 
have been providing themselves with large supplies of the raw 
material. in most cases they are very busy, and will no doubt do 
well during the winter. It is worthy of notice, however, that 
some makers of plates and angles for shipbuilding state that their 
books are not so well filled with orders as of late. Whether this is 
owing to the effects of the joiners’ strike in the shipbuilding trade 
keeping back the completion of vessels now in hand, or to a 
cessation of the demand for new vessels, is not as yet quite 
apparent ; but the probability is that both causes have something 
to do with the matter. 

There is a very brisk demand just now for all kinds of tubes, 
the makers of which are so full of orders that the execution of 
some of these is being arranged with English houses. 

The coal trade continues active, the shipments being large in all 
places save at one or two of the Ayrshire ports. In the course of 
the week 13,026 tons were — at the Glasgow Terminus Quay, 
and 7310 tons at the Queen’s k. For inland consumption the 
demand is also very fair. Prices f.o.b. are—Main, 6s. 3d. to 8s.; 
ell, 6s. 6d. to 8s, 6d.; splint, 6s. 4d. to 8s.; and steam, 7s. to 8s. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE great activity at the Cardiff Docks is telling favourably 
upon speculative movements, and new companies are cropping u 
in aremarkable manner. In addition to those in which Mr. Morel, 
the leading importer of Bilbao ore, is largely interested, some 
important mining and shipping companies are about to see the light. 
It would be well, however, that this sort of thing be not overdone. 
One or two large shipping ventures at Cardiff in the past were 
ruinous concerns. The best guide to outsiders is to follow the 
lead of the well-known principal coal or shipowners. The 
Milford Haven Shipping Company has been formed, capital 
£250,000, in £5 shares; also the Diamond Llantwit Coal Com- 
pany—£10,000, in £100 shares. 

These spirited movements are not confined to steamships and 
collieries ; in railways I am glad to note the same activity. The 
Swansea Bay contract is given out, and I hear additional powers 
will be sought for next session. The Taff Vale has given a con- 
cession to coalowners by reducing rates on pitwood, and to the 

eneral public by reducing parcels rates. They are also going in 
for extra station accommodation, one being fixed for Merthyr 
Vale, which has long been advocated in this column, another for 
Penrhiweeiber, and a third for Ynyshire, in the Rhondda Valley. 

The iron and coal trades are in a flourishing condition, Steel 
rails are fetching better prices and Welsh make is being sought 
after. Dowlais works are full of orders, and extensions are likely. 

Tredegar Steel Works are getting quite a name in the locality. 
This week rails were rolled off in > has lengths of 24ft. each direct 
from the cogging mill, without going through the process of reheat- 
ing. It is atned that this is a feat not performed elsewhere in 
Wales, but I have some recollection of seeing the same thing done 
at Rhymney, where the whole of the rolls, engine, &c., were made 
on this plan. 

For some time prices have been stiff in all branches of iron and 
steel ; now it may fully be expected, after the action of the Staf- 
fordshire makers, that a distinct advance will take place. 

In coal most owners are as busy as they can be. Some of the 
large contracts of the country are again coming this way. The 
Peninsular and Oriental to wit. This has been divided amongst 
the following Welsh companies :—Powells Duffryn, Tylor and Co., 
Harris’s Deep Navigation Co., and the National Steam Coal Com- 
pany. ‘The first named has the largestshare. Prices are decidedly 
on the advance. I am pleased to record that more sep p oe 
work is being done at Harris’s ~ ey rss Colliery, and also at - 
linog. Negotiations are pendin tween Messrs, Crawshay and 
the owners of an important coal field near Pontypridd. I hear 
that treaties are re-opened. Business generally is good at Swansea. 
Last week two important anthracite collieries were sold by auction, 
and the interest taken shows that this class of coal is in favour. 


The Bute Dock extension contract is now out, and tenders for 
this important undertaking are being solicited. 

Asmall advance of wages is to take place at the Ocean Collieries.. 
It will amount to 1} per cent, 


| 
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THE PATENT JOURNAL. 


Condensed fiom the oe of the Commissioners of 
ents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of Tue ENGINEER at 
which the Specijication they require is referred to, instead 
of giving the proper number of the Specification, The 
mistake has been made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Anding the numbers of the  Aipecifleation. 


Applications for or Letters Patent. 

*,* When have been ‘‘ communicated,” the 
“name cukeae address of the communicating party are 
printed in italics, 

10th October, 1882. 

4809. Seconpary ‘Batrerigzs, R, Tatham, Rochdale, 
and A. Hollings, Salford 

4810. DYNAMO-ELECTRIC MACHINES, R. E. B, Crompton, 
London, and G. Kapp, Chelmsford. 

4811. Door Stops or Cuecks, A. J. Boult.—(@. R. 
Elliott, Boston, d: J, Winslow «: Clary, Norfolk, U.S.) 

4812. Incupator, T. Christy, London. 

4813. Licutino BY Gas, Su London. 

4814. MouLpERs’ &c. W. Motherwell, Glasgow. 

4815. Toots and CuTTEers for Borinc Taper Hoes, 
J. G. Perkin and J. Scott, Wakefield. 

4816. Vottaic Barrerizs, E. J. Wimshurst, Anerley. 

4817. Propucinc CLEAR OR TRANSPARENT Biock Ice 
in Moutps, T. Dowrie, London. 

4818. REFRIGERATING Rooms, M. J. Power, Waterford. 

4819, Dynamo or MaGNneto-ELEcTRIC Macuings, W. R. 
Lake.—{J. Wenstriim, Sweden.) 

4820. Storrina Leaks in Borer Tunes, &c., A. M. 
Clark.—(W. F. Thompson, San Francisco, U.S. 

4821. for TRANSPORTING AFLOAT BARGES, 
&c., C. bel.—(C. Viehoff, Paris.) 

4822, Macuines, J. E. Dawson.—(W. P. 

‘idder, Boston, U.S. 
11th October, 1882. 

4823. Apparatus for sone Woot, D. P. Smith.—(J. 
Scott, Cape of Good H 

4824. Incanpescent Lamps, E. Muller, London. 

4825. Exrractinc Precious Metats from Siviciovs 
and other Supstances, J. P. Kagenbusch, London. 

4826. VaporisErs, P. Chapelain, Paris. 

4827. TREATING STEEL Incors, H. J. Kennard, London. 

4828. TRICYCLES, &e., J. T. B. Bennett, 
Aston-juxta-Birmingham. 

4829. Evecrricat Switcn, G. W. Bayley, Walsall. 

Fusss for Prosectices, A. Noble, Newcastle-on- 

Macuine Guns, &., A. Noble, Newcastle-on-Tyne. 

4832, TELEPHONES, J. H Johnson.—(L. de Locht-Labye, 


Paris. 

4833. Coatinc Tin and Terne Piares, T. H. Jones, 
Hackney. 

4834. Uriiistnc Distittep Suave, &c., T. L, Paterson 
and T. I, Scott, Glasgow. 

4835. Causinc more Perrecr ComBusTIon in FURNACES, 
H. J. Haddan.—( W. A. Campbell, Montreal, Canada.) 

4836. Stacks or Wa.is of Furnaces, J. Toussaint, 
Birmingham, 

4837. Construction of VeEnicLEs PROPELLED by 
Human Force, C. Truman, Birmingham 

4838. Emp.Loyine the MuscuLaR Penta of Max, B. J. 
B. Mills.—(L. France.) 

4839. BALances, A Boult. B. U.8.) 
4840. SupPLYING to Boi_ers, W. Teague, 
jun., Pool, Cornwall, 

4841, BALANCE VALVE, W. Te e, Pool, Cornwall. 

4842. Locks, &c., F. Garon, 

4843. Looms, J. Ww. Holmes, Preston. 

4844. Rotary Printinc Macuines, Dobson, London. 

12th October, 1882, 

4845. GaLVANO-ELEcTRIC Batrerigs, J. Oliphant, Lon- 
don, and E. B. Burr, Walthamstow. . 

4846. Exeuosives for Fire- ARMS, &., R. Hannan, 
Glasgow. 

4847. VeLocirepes, J. Rettie, London. 

4848. Borr.es for Liqutps, &c., E. Hawkins, London. 

4849. Looms, J. Almond, Blackburn, 

Apparatus for VENTILATING Purposes, W. 


Tllogan, Corn 

4851. Ficurep Hearth, &c. Rvas, W. Smith, London. 

4852. and Lowerinc CacEs in Mixgs, T. J. 
and J. Griffiths, Aberavon, Glamorgan. 

4853. Compounp for Ticut Jomts in Macui- 
nery, A. J. Scollick.—(. Simons, Cologne, Germany.) 

4854. Transmittinc Heat to Fivuips, W. L. Wise.— 
(B. Rober, Dresden, Saxony. 

4855. APPARATUS for MaKINe HyproGEen Gas, 8. Pitt. 

’. H. Bradley, New York, U.S.) 

4856. Propucine a Lint from New Fiax G. 
W. von Nawrocki.—(M. Salomonson, Bielefeld. 

4857. Propucer Gas Furnaces, C. D. Abel.—(Stettiner 
Chamotte Fabrik Actien-Gesellschaft, vormals Didier, of 


Stettin, Germany. 

4858. Fixina Rounp, &c., to Boots and SHoes, 
©. Mole, London. 

4859. Bicycies, &c., G. W. von Nawrocki. — (L. 
Schmetzer, Rothenberg-on-the-Tauber, Germany.) 

4860. Carriaces, W. Thompson.—(G. B. Bartholo- 
mew and BE, Armant, ‘Montreal, Canada.) 

4861. Omnipuses, &c., 8. Andrews, Cardiff. 

4862. UNDER- -CARRIAGES, 8. Andrews, Cardiff. 

4863. Rercecrors, A. M. Clark.—(P. “Costes, Bourges.) 

13th October, 1882. 

4864. Ciips, &c., for Macuines, D. P. Smith 

4865. Sprina MATTRESSES, D. R. Gardner 

4866. Brake, J. D. Hankey, London, 

4867. Macninery for Wasnina Woon, &c., W. H. 
Greenwood, Bradford, and C. 

4868. LounaE, A. J. Wilkinson, Lo 

4869. ELectric-Licntine, W. Strickland, Woodford. 

4870. Points for H. Scott, 

ve 

4871. Ranoe-rinpino, G. McGui wick 

4872. Bripves, &c., Heinisch, Germany. 

WATERPROOF Garments, I . Franken- 

rg, 
4874. “Paopvera Yeast from Grain, &., A. M. Clark. 
G. Claudon and C. Vigreux, Paris.) 

4875. Device for PREVENTING Orenine of Doors, E. 
Guattari, London. 

4876. Gun CARRIAGES, J. Vavasseur, London, 

4877. Cex for Use in STABLES, &c., J. A. Hanna 
and T. F. Shillington, London. 


4878, GALVANIC Barreries, G. C. V. Holmes 


4879. Prowexr, wen Freeman, Tottenham. 

4880. ELecrric Arc Lamps. M. Clark. 
Parker, New York, U.S.) 

14th October, 1882, 

4881. Apparatus for Lusricatinc Steam G. 
Varley and W. Gregory, Over Darwen. 

4882. Looms, W. Youn ohns, Kidderminster. 

4883. Execrric Lamps, P. R. de F. d’Humy, London. 

4884, ELECTRICAL T. J. Handford.—(7. 
A. Edison, Menlo Park, U.8.) 

4885. PERIODICALLY EXTRACTING Seprments, G. Bacher, 
Kladno, Austria. 

4886. Gas Enoings, T. Baldwin, Cheetham. 

4887. Propuctna Dense STEEL Castixas, Cc. M. Piel- 
sticker, London. 

4888. Compounp for Preservina Rope Yarns, &c., J. 
Evens & H. Lowenfeld.(F. de P. Weber, Austria.) 
4889. Apparatus for the DEVELOPMENT of Exxcrriciry, 

LUID PuMPING, Apparatus, B, vis, 
beth, ’ W. Da’ 


4891. Carryinc Away the Propucts of CompusTion 
Gas, G. E. Webster, N rote 
4892, Gauge for Mxasurina, B. 


Oprainine, &., MoTIvE Ww. 


4894. Heatina, &c., J. Wadsworth, Manchester. 

4895. Horsesnogs, E. Hewett. —(A. Gauer, Hamburg ) 

4896. Warerrroor GARMENTS, J. 
powski, Manchester. 

4897. Cuaroine Cartripogs, W. Smcthurst, Wigan, 
and J. Collins, Bolton. 

4898. Tricycies, &c., J. P. Dalby, Leeds. 

4899. MACHINE Guns, 7 Nordenfelt, London. 

4900. Fire-arms, T. Nordenfelt, London. 

4901. Hion-speeD Enoines, P. W. Willans, Thames 
Ditton, and M. H. Robinson, Hampton Wick. 

4902, Compounp WELDED STEEL and Pxates, &c., 
A. L. 8. hs, London. 

4903. for HoLpixa Guozes, &c., C. Ferranti, 
Liverpool, 

for Wasuina Borties, W. W. Horner, 


4905, Drivina Puteys, &c., G. E. Sherwin, Aston. 
16th October, 1882. 

4906. Steam Encines, W. Crook.—(W. and H. Monk, 
Levis, Canada.) 

4907. APPARATUS APPLICABLE to Hosiery StiTcHING 
Macuines, H. Clarke, Leicester. 

4908. &c., Borries, A. Macdonell, Newry. 

4909. SCREW-NECK "Borris, F. Foster, London. 

4910. Ecoxomisers, 8. Elson and V. Eastwood, 
Castleton, 

4911, Exvecrric Lamps, J. Allmann.,—(L. E. Schwerd 
and L. Scharnweber, Karlsruhe.) 

4912. PeramBucators, T. F. Simmons, Croydon. 

4913, Consrructina Borters, W. H. Thompson, L. 
Hardaker, and J. M. Porter, Leeds. 

4914. Umpre.uas, J. B. Seel, Urmston. 

4915. for Exectric Lames, T. W. Cowan, 

erham. 

4916. Looms, &c., J. Bywater, C. Bedford, and T. 
Kershaw, Birstall. 

4917. WeaTHER-PROOF ExpLosive Comrounps, P. Jen- 
sen.—(J. Schulhof, Vienna.) 

4918. Macuine for Disinrecratinc Fabrics, J. C. 
Watson, Leeds. 

4919. SyncuRonistno Ciocks, J. A. Lund, London. 

4920. Fasteninos for Neckties, P. ‘Ambjorn, Paris. 

4921. Barrerigs, J. L. Henderson.—(A. Blon- 
din, Abbeville. 

4922. Serrinc Spoxes of &c., R. Adams, 
London. 

4923. VeLocipepes, E. H. Hodgkinson, London. 

4924. Fountain Pens, R. Enright, London. 

4925. VeLocirepes, W. Jeans, London. 

4926. Rance-rinpeRs, F. H. Poore, Portsmouth. 

4927. TREATING SILK Yarns, A. M. Clark.—(G. Teisson- 
niere and J, Auroy-Deslongchamps.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
4785. Treatinc Linseep or Frax-seep, G. G. B. 
ro, St. Etienne, France.—7th October, 1882. 

4788. Macnines for TrEatInG Hives, &c., W. R. Lake, 
London.—A communication from C. Holmes, Bos- 

ton, U.S.—7th October, 1882. 

4795. for PREPARING Fisrous Supstances 
for Srinninc, H. J. Haddan, London.—A communi- 
cation from J. F. Gebhart, New Albany, U.S. —9th 
October, 1882. 

4804. Proretiers for NAVIGABLE R. Smith, 
Sherbrooke, Canada.—9th October, 188 

4835. CAUSING more PerrrcT in FuRNACEs, 
H. J. Haddan, London.— A communication from W. 
ait Campbell, Montreal, Canada.—1llth October, 1882. 

. Propucer Gas FURNACES, C. D. Abel, London. — 
“communication from the Stettinger Chamotte 
Fabrik Actien-Gesellschaft vormals Didier, Stettin, 
Germany.—12th October, 1882. 


Patents on which Duty of £50 


E. Bull, Halifax, York.—10th Octe- 

er, ‘ 

4512. Vatves, &c., of MoTIvE-POWER ENGINES, 
J. H. Kitson, Leeds, —5th November, 1879. 

4105. Hypravzic Lirts, C. W. Baldwin, London.—10th 
October, 1879. 

4124. KILNS, J. and C. J. Foster, Normanton.—1l1th 
October, 1879. 

4199. Davixe Bricks, C, Cooper, Birkenhead.—17th 
October, 1879. 

4186. Mintnc Macuines, H. H. Doubleday, Wash- 
ington, U.8.—18th October, 1879. 

Tron, A. M. Clark, London,—13th Octo- 
er, 

4244. Boxes for Biscurrs, &c., W. Staniforth, Shef- 
field.—20th October, 1879. 

4299, CoLourtnc FiBrovs Mareriats, W. R. Lake, 
London. —22nd October, 1879. 

4187, APPLIANCE for ENABLING PERSONS to Remain 
Unper WarTeER, » H. A. Fleuss, London.—13th 
October, 1879. 

TreatinG Harr, E. L. Hamilton, London.—l4th 


tober, 1879. 
4145. Treatine Harr, E. L. Hamilton, London.—l4th 
October, 1879. 
4322. Drivinc Tupes &c., into the Earrn, A. 
le Grand & R. Sutcliffe, London.—23rd October, 1879. 
4180. Heatine Carriaces, W. R. Lake, London. 15th 
October, 1879. 
4253. ‘Macnesta, A. J. Boult, London.—20th 


October, 

4184. Srorrina Bort.es, &c., H. Barrett, Hampton. — 
16th October, 1879. 

4185. Sprnnina, &c., Corton, J. Tatham, Rochdale,— 
16th October, 1879. 

4256, RalLway C. W. E. Marsh, Newport.— 

21st October, 9. 

4501. Gas ace, J. Robson, North Shields.—4th 
November, 1879. 


Patents on which eve gene Duty of £100 
een 

8644. MAKING W. Aston.—20th 
October, 1875. 

3535. MAKING Lime, J. B. Thompson and W. W. 
Ladelle, Wra; ysbury. —12th October, 1875. 

3557. TuBULAR Structures, H. N. Maynard, Newport. 
—13th October, 1875. 

8703. TrEaTING Sewace, C. Rawson and J. Slater, 
London.—25th October, 1875. 

8725. Macninery for Vv. Mil- 

, Redditch.—27th h October, 18 


Notices of Intention to Proceed with 
Applications, 

Last day for filing opposition, 8rd Ni ber, 1882. 

2671. CentrIFUGAL Governors for RecuLatine STEAM 
Enoings, &c., W. P. Thompson, London.—A com- 
munication from J. a .—Tth June, 1882. 

2635. ‘alconnier, Switzerland.— 
8th June, 18 

2694, Semen &c., Macuines, W. R. Lake, London.— 
A communication from E. Weston.—8th June, 1882. 

2697. PROPELLING VELocIPEDEs, &c., C. H. Brooks, 
London.—Partly a communication from W. Chew. 
—8th June, 1882. 

2698. AXLE BEARINGS, &c., W. J. Brewer, London.— 
8th June, 1882. 

2701. EXHAUSTING Apparatus, A. R. Leask, London. 
—8th June, 1882. 

2702. LEVELLING MOLEHILLs, &c., T. Morgan, London. 
Com. from A, Royer.—8th ‘June, 188 882. 

2706. TreaTING Ores, J. M, Stuart, London, and J. 
Elliott, Reigate.—9th June, 1882. 

2718. BOILER Furnaces, &c., T. Ogden, Burnley.—9th 

Arr 

COMPRESSED AIR MACHINEs, 8. Mason, Birming- 

ham.—10th June, 1882. 

Beartnos for VEHICLE WHEELS, 

Brewer, London.—10th June, 1882. 


2739. Apsustina the Rotiers of Rotter Mixtis, J. 
a and O, Stuart, Liverpool.—l0th June, 


W. E. Heavens, London.—1l0th June, 
1882, 


2743, Finisnine TextiLe Fasrics, E. Edwards, Lon 
don.—A communication from Messrs. C. and J. 
Chollet.—10th June, 1882. 

2753. Morton ENGINES, C. T. Wordsworth, Leeds, 
aJ.W liffe.—12th June, "1882. 
2754. APPARATUS to Print, &c., Sugar MuDaLs, 

Faulder, Stockport.—12th June, 1882. 

2755. Evecrric Lamps, W. Chadburn, Liverpool.—12th 
June, 1882. 

2778. Compressinc, &c, ExpiosiveE into 
CYLINDRICAL, &€., Fors, E. Hesketh, Dartford.— 
13th June, 1882. 

2823. Generatine and ELEcrric Enerey, C. 
Westphal, Berlin.—15th June, 1882. 

2846. Brake, E, Foakes, Cardiff.—1l6th 
June, 1882. 

2897. Raitway Brakes, W. R. Lake, London.—A com- 
munication from J. Woods, i % June, 1882. 

2931, UmBRELLAs, &c., B. J. Mills, London.—A 
communication from J. A. ie —20th June, 1882. 

2934. SusPenDING ELEcTROLIERS, A. W. Brewt- 
nall, Warrington.—20th June, 1882. 

3070. ELECTRIC ARC Lamps, E. de Pass, London.—A 
communication from C. Roosevelt and B. Abdank. 
—29th June, 1882. 

3076. MiLLs for Grupine Corn, W. R. Lake, London. 
—A communication from W. Hartman.—29th June, 


1882. 

$228. Wirth, Germany.—A communi- 
catton from “ Pulverfabrik Rottweil-Hamburg.”— 
7th July, 1882. 

$321. Stackine or Rickine Hay, &c., E. R. Salwey, 
Ifield Court, near Gravesend. eo July, 1882. 

$333. Puriryinc Mrtats, A. M. Clark, London.—A 
communication from C. wanda 18th July, 1882. 

3640. Tar, W. Maxwell, Gartsherrie. 
—Ilst August, 1882. 

3764. PeRMANENT Way for RaiLways, J. Dickson, jun., 
Seaforth.—8th August, 1882. 

$858, TREATING SOLUTIONS USED for Puriry1nG CoPPER 
Orgs, &c., D. Watson, Manchester.—l2th August, 
1882. 

4167. InsTANTANEOUS BOAT-DISCHARGING APPARATUS, 
be es and J. Brewster, Sunderland.—lst Septem- 
er, 

4357. ConsTRUCTING STOVEs, J. H. Stiles, South 
Norwood.—13th September, 1 

4379. Iron and Sree, J. G. Villans, London.—14th 
September, 1882. 

= ki. Leap, A. J. Smith, London.—15th Septem- 

4455. Cups for Lupricants, R. Baird, Giasgow.— 

19th September, 1882. 

4481. DECORATION of Ceramic Ware, A. Wenger, 
Hanley.—20th September, 1882. 

4795. Preparine Frsrous Susstances, H. J. Haddan, 
London.—Com. from J. F. Gebhart.—9th October, 1882. 

4804. PropeLvers for VEssELs, R. Smith, Sherbrooke, 
—9th October, 1882. 


Last day for filing opy 


, 7th November, 1882. 


2749. Capsutes for Covertnc Necks of Borries, C. 
Cheswright, London.—12th June, 1882. 

2750. Miners’ Sarety Lamps, W. Morgan, Pontypridd. 
—12th June, 1882. 

2756. Vouraic Cc. G. Gumpel, London.— 
12th June, 188 

2758. Extracting Giycerine from the REsipuARY 
Liquors of the Soap Manuracture, A. M. Clark 
London.—A communication from E. Brochon and 
Co.—12th June, 1882. 

2776. Carpons for Exvecrric Canpies, &c., F. H. 
Varley, London.—13th June, 1882. 

2779. HaymMakina Macuings, J. C. Float, Malden.— 
13th June, 1882. 

2780. Sensitive Parer, W. T. Morgan and R. L. Kidd, 
Greenwich.—13th June, 1882. 

2790. ALBuMs, A. Aron, London.—A communication 
from A. Aron,—1l4th June, 1882. 

CENTRE-SECONDS WatTcHEs, J. H. Godsell, 
entry.—l4th June, 1882. 

2795. Looms for Weavina, T. Knowles, Blackburn.— 
14th June, 1882. 

2797. ABpomiInaL Bett, W. A. Barlow, London.—A 
communication from W. Teufel.—1l4th June, 1882. 
2804. Execrricity for &c., 
Purposss, W. R. Lake, London.—A communication 

from F. van Bysselberghe.—1l4th June, 1882. 

2808. Meta J. A. A. Buchholz, 
London.— 14th June, 1882, 

2810. Ratcuet Braces, T. W. Cheesebrough, London. 
—l4th June, 1882. 

2826. Manuracrure of Leap in the Form of THREAD- 
LIKE Fipre, F, J. Cheesbrough, Liverpool.—Com. 
from A. K, Eaton.—1l5th June, 1882. 

2859. SasH-weicutT ATTACHMENTS, H. C. Tucker, 
Peterborough.—17th June, 1882. 

2875. Gas Batrerigs, R. J. Giilcher, London.—l7th 
June, 1882. 

2880. Sewine Macuings, W. Fairweather, Manchester. 
—19th June, 1882. 

2889. Staces of THeaTrREs, C. D. Abel, London.—A 
communication from R. Gwinner, J. Kautsky, C. 
Dengg, and F. Roth.—19th June, 1882. 

2900. Promotinc Combustion in Furnaces, A. 
Clark, London.—Com. from T. Brennan, W. 
Munn, W. J. Duncan, W. A. Meriwether, and C. & 
Davison.—19th June, "1882. 

2918. Oprainina Ferrocyanine of Iron, &c., from 
the Manvuracture of Coat Gas, 8. Pitt, Sutton. —A 
communication from H. Bower.—20th June, 1882. 

2943. Primary, &c, GaLvanic Batrerizs and CELLS, 
H. Aron, Berlin. —2ist June, 1882. 

3001. Corsets and Stays, C. L. Reynolds, Landport. 
—24th June, 1882. 

8034. Recervine, &c., EXCREMENTITIOUS and other 
Fout Souip and Liquip Martrers in Hovsss, F. A. 
Bonnefin, London.—27th June, 1882. 

3074. TREATING Hops, W. G. Forster, Streatham Com- 
mon.—29th June, 1882. 

$089. BREECH-LOADING FrrE-aRMs, H. A. A. Thorn, 
London.—30th June, 1882. 

$114. Formine, &c., ARTICLEs of Guiass, C. H. Stearn, 
Newcastle-upon-Tyne. —lst July, 1882. 

$137. Sportine CARTRIDGE Casgs, C. D. Abel, London. 
—A communication from W. Lorenz.—3rd July, 1882. 

$145. Rack Puttrys for Buixp Corps, C. Priestland, 

Birmingham.—4th 1882. 
TIREs, 


A. C. Guerrier, London.—6th 


Carts, &c., W. Vincent, Arborfield.— 

$248. Cranes, M, J. Brooks, Rawtenstall, and J. H. 
Spencer, Crawshaw Booth.—8th July, 1882, 

$256. Mitts, C. A. Snow, Washington.—A 
communication from C. B. Sill —10th July, 1882. 

8294. RecuLatine the Sreep of Marine A. 
J. Boult, London.—A communication from R. G. 
Brown.—11th July, 1882. 

$296. PrepaRinc SHEET LEaD ELEcTRODES of SEcon- 
pary Barreriss, A. M. Clark, London.—A commu- 
nication from G. Planté.—11th July, 1882. 

$474. Couptines for SHarrs, H. Smith and C. Harri- 
son, London.—2lst July, 1882. 

8523. Gas-BURNERS, D, and W. H. Thompson, and W. 
J. Booer, Leeds.— 25th July, 1882. 

$526. Drrecr-actine Rotary ENGINE and Pump, E. G. 
Brewer, London.—A communication from 8. Earcus. 
—25th July, 1882. 

8576. &c., Etecrricity, J. Hopkinson, 
London.—27th July, 1882. 

8579. LocoMoTIvE ENGINE, J. B. Fell, Spark Bridge, 
near —28th July, 

Roth, W Wetzlar, Prussia.— 3rd August, 


8809. Cuemicats, J. W. Kynaston, Liverpool.—l0th 
August, 1882. 


3827. Compressino, &c., AiR by the Action of the 
Waves of the Sea, C. W. Harding, King’s Lynn.— 
10th August, 1882. 

8956. ARTIFICIAL Stone, &c., J. H. Johnson, London. 
—A communication from the Certaldo Marble Com- 
pany, ited.—1sth August, 1892. 

W. McCousland, Belfast.—19th August, 


wie , ae Licuts, T. J. Handford, London.—A 
communication from T. A. Edison. —19th August,1882. 

4068. Movutpinc Tosacco, &c., into Packers, H. 
Clarke, London.—25th August, 1882. 

4073. Evxcrric and Automatic ALaRM P. M. 
Justice, London.—A communication from V. Van- 
keerberghen.—25th August, 1882. 

4090. Heatinc and Warminc. W. Thornburn, 
Boroughbridge.—26th August, 1882. 

4175. Securine Heaps of Brooms, W. J. Sage. Lon- 
don.—lst September, 1882. 

= CASTING &c., H. Woodward, London.— 

th September, 1882. 

om. TREATING Coat, R. de Soldenhoff, Merthyr 
Tydvil.—8th September, 1882. 

4409. CouPLING CARRIAGES of. hing T. A. Brockel- 
bank, London.—16th September, 1 

4431. Seconpary VoLTaic Watt, Liver- 
pool.—18th September, 1882. 

4493. Pap.ocks, W. R. Lake, 
A communication from R. G. Usher and ©. C. 
Dickerman.—20th September, 1882. 

4523. Matrep Farinaczous Foop, J. Schweitzer, 
London.—22nd September, 1882. 

4561. Seconpary Batrerixzs, &c., F. C. Hills, Lon- 
don.—25th September, 1882. 

4599. Seconpary and Srorace Batreries, W. Clar! 
London.--A communication from N. de Kahath.— 
27th September, 1882. 

4728, SHARPENING the CaLks on HorseEsHogs, &c., W. 
R. Lake, London.—A communication from F. A. 
Roe.—4th October, 1882. 

4788. TREATING Hives, &c., W. R. Lake, London.—A 
communication from C. Holmes,—7th October, 1882. 
4835. CavusiInc more Perrecr ComBusTion in Fur- 
waces, H. J. Haddan, London.—A communication 

from W. A. Campbell.— 11th October, 1882. 

4857. Propucer Gas Furnaces, &c., C. D. Abel, Lon- 
don.—A communication from the Stettiner Cha- 
motte Fabric Actien-Gesellschaft, vormals Didier. 
—12th October, 1882. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
13th October, 1882.) 


Poriryine Arr Escarinc from MILL-sTonEs, &., 
E. Flechter, Liverpool.—6th ge 1882. 

1804. Traction Excrngs, H. G. and W. Woodbridge, 
Sodbury. —15th “April, 1 1882. 

1818. Trars for Catcuine Rats, &c., EA Brydges, 
London.—17th April, 1882. 

1825. Pistons, G. W. von Nawrocki, Berlin.—i7th 
April, 1882. 

1826. Rerrinc Metats, &c., W. A. Barlow, London. 
—l7th April, 1882. 

1832, RecuLatinc AUTOMATIC W. A. 
Barlow, London.—17th April, 1 

1836. ArtiFiciaL Stone, W. Walker, London.—18th 


April, 1882. 
= Prixtina, J. F. Haskins, London.—18th April, 
882. 


1884. SeparaTine Metats, &., from their Orgs, W. 
R. Lake, London.—19th Apri, 1882. 

1893. CULTIVATING Lanp, M. R. Pryor, Weston Manor, 
Stevening.—20th April, 1 

1894. — SILK, &., W. R. Lake, London.—20th 


pril, 

1940. ELecrric Batrerigs, W. R. Lake, London.—24th 
April, 1882. 

1950. Coke OvENs, R. de Soldenhoff, Merthyr Tydfil. 
—25th April, 1882. 

1965. Heap Cc. E. Naish, Birmingham.— 
26th April, 1 

1972. Roor Lamps, H. Defries, 
London.—26th April, 1882. 

1973. Seccars, W. E. Gedge, London.—26th 


April, 1 
and SHetrers, I. Henson, Derby.—26th 


I. Burdin, Knottingley. 

— 1 

2030. ELECTRICAL Swircues, R. Brougham, London.— 
28th April, 1882. 

2038. Weavinc Fancy Fapnics, J. Hamilton, Strat- 
haven.—29th April, 1882. 

2044. DyNamo-ELecTRICAL Macuines, R. Brougham, 
London,—29th April, 188: 

2048. VacrnaL Syrinces, E. de Pass, London.—lst 
May, 1882. 

2098. Macuines for Makinc Paper Baos, H. J. 
Haddan, London.—4th May, 1882. 

2237. MICROPHONES, J. H. Johnson, London.—11th 
May, 1882. 

3046. AssTRacTING GoLp and from their OrxEs, 
R. Barker, Seacombe.—28th June, 1882. 

8244, INcANDESCING ELECTRIC Lamps, T. J. Handford, 
London.—8th July, 1882. 

8282. Fasteninc for Lips, &c., J. Ingleby, Man- 
chester.— 11th July, 1882. 

8318. Propocina, &c., ELecrric Exercy for 
I. L. Pulvermacher, London.—12th July, 1882. 

2468. FasteneEas for Boots, &c., J. N. Aronson, Lon- 
don.—21st July, 1882. 

8486. VENTILATING AppLiances, J. Leather, Liverpool. 
—22nd July, 1882. 

8492. SienaLisinc, H. J. Haddan, London.—22nd 
July, 1882. 

3572. CLocks, W. R. Lake, London.—27th July, 1882. 

8586. Toy Savines Banks, W. R. Lake, London.—28th 
July, 1882. 

3628. Looms for Weavine Ciotu, H. J. Haddan, Lon- 
don.—81st July, 1882. 

8630. Motor, H. J. Haddan, London.—31st July, 1882. 

3634. Bopprn Frames for Looms, H. H. Lake, London. 
—S8lst July, 1882. 

3683. Locxinc MecuantsM for Sares, &c,, W. R. Lake, 
London.—2nd August, 1882. 

8727. Typz-wriTers, A. H. Boulton and C. Dickie, 
London.—ith August, 1882. 


(List of Letters Patent which passed the Great Seal on the 
17th October, 1882.) 


1841. StretcuERs for Trousers, &c., T. H. Harris, 
London.— 18th April, 18 

1852. PRESERVING Meat, E. G. Brewer, London.— 
18th April, 1882. 

1857. Bricks and Ties, W. Blyth, Barton-upon- 
Humber.—18th 1882. 

Lamps, A. Leefe, London.—18th April, 


1872. of the SiipE-vaLvgs, &c., of STEAM 
Enornes, E. Edwards, London.—19th April, 1882. 

1877. Rotts for Grixpine Mitts, W. P. Thompson, 
London.—19th April, 1882. 

1886. the Power of Gas- 
BURNERS, C. W. Morley, London.—20th April, 1 

1892. Steam Traps, J. Shaw, Lockwood, near Hudders- 
field. —20th April, 1882. 

3. C. Mewburn, London.—22nd 

1924, CaBLe, CHarN, or Rope-TRacTION Ratt or 
ROADS, W. P. Thomson, London.—22nd April, 1882. 

1945. TELEPHONE ALARMS, W. Morgan-Brown, Lon- 
don.—25th April, 1882. 

1979. Unrinats, J. Beresford, Birmingham. — 
April, 1882. 

1992, UmBrELLAs, &c., J. T. and F. 8. Liley, London.— 
27th April, 1882. 


2080. the StRENGTH of MaTERIALs, W. Porter, 
Manor Park, Lee.—2nd May, 1882. : 


er FIBRE, F. C. Glaser, 


2287. TREATING LINEN and 
—16tk May, 1882. 
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2447. Opentne and CLosinc Curtains, R. 
Henry, Edinburgh. —24th May, 1 

2547. TarasHinc Macurinss, J. Johnson, London. 
—30th May, 1882. 

2960. Nats, J. W. Summers, Stalybridge.—22nd June, 


1882. 

=" Gas, J. Duke, Glastonbury.—23rd 

$048. LysULATING, Wires, G. Macau- 
lay-Cruikshank, w.—28th June, 1852. 

sue, CHIMNEY or T. J. Baker, 
Newark.—18th July, 1882. 

3438. Connectinc Switcues, J. Pickering, London.— 
19th July, 1882. 

3542. WasHine and Rixsinc Fasrics, B. Davies, 
om and J. Eckersley, Blackrod.—26th July, 

3609. Osrarnrsc CarsBonate of Srronria from the 
Resrpvuss in the ManuracturE of Sucar, D. Sider- 
sky and H. Probst, -— 29th July, 1882. 

Lamps, W. Lake, London.—9th 

ugust, 1 

3905. INTENSIFYING the CoLours of DYED, 
&c., Faprics, C. Toppan, Salem.—15th A ¢, 1882. 

$967. Watcn Cuarns, A. M. Clark, London.—18th 
August, 1882. 

4039. IMPREGNATING MineRAL Svusstances, &c., with 
Propucts, W. R. Lake, London.—23rd 
August, 1882. 


List « Specifications published during the 
ook. ending October 14th, 1882. 


3101*, 4d.; 539, 10d.; 870, 6d.; 
1 


939, >; 1015, 1067, 6d.; 1073, 4d.; 
1075, 6d.; 1076, 6d.; 1077, 6d.; 1078, 6d.; 1079, 4d; 
1080, 6d.; 1085, 8d.; 1089, 6d.; 1900, Sd.; 1091, 6d.; 
1099, 6d.; 1104, 6d.; 1106, 6d.; 1107, 4d.; 1113, 6d.; 
1114, 6d.; 1117, 6d.; 1118, 2d.; 1119, 2d.; 1120, 6d.; 
1123, 8d.; 1124, 2d.; 1125, 6d.; 1126, 6d.; 1129, 2d.; 
1130, 2d.; 1131, 2d.; 1134, 2d.; 1185, 2d.; 1136, 4d.; 
1141, 6d.; 1143, 6d.; 1144, 2d.; 1148, 6d.; 1149, 6d; 
1150, 6d.; 1151, 4d.; 1153, 4d.; 1154, 2d.; 1155, 4d.; 
1158, 2d.; 1159, 2d.; 1160, 2d.; 1161, 2d.; 1162, 6d.; 
1163, 6d.; 1165, 6d.; 1166, 1167, 4d.; 1169, 2d.; 
1170, 6d.; 1172, 6d.; 1177, 6d.; 1180, 6d.; 1184, 6d.; 
1187, 6d.; 1188, 6d.; 1192, ; 1194, 6d.; 1197, 6d.; 
1198, 6d.; 1199, 6d.; 1200, ; 1201, 2d.; 1202, 6d.; 
1203, 2d.; 1205, 6d.; . ; 1207, 2d.; 1208, 2d.; 
1209, 2d.; 1210, 2d.; 1218, 4d.; 1214, 6d.; 1216, 2d.; 
1217, 2d.; 1218, 4d.; 1220, 4d.; 1222, 8d.; 1228, 2d.; 
1229, 6d.; 1283, 6d.; 1234, 6d.; 1236, 2d.; 1237, 6d.; 
1238, 6d.; 1239, 2d.; 1240, 6d.; 1242, 4d.; 1244, 6d.; 
1251, 2d.; 1252, 2d.; 1253, 4d.; 1255, 6d.; 1259, 6d.; 
1261, 2d.; 1262, 6d.; 1263, 2d.; 1265, 3 1266, 4d.; 
1285, 2d.: 1307, 2d.; 1314, 2d.; 1320, 6d.; 1361, 6d.; 
1502, 10d.; 1791, 4d.; 3187, 6d.; 3283, 6d.; 3291, 6d.; 
3315, 6d.; 3319, 4d.; 3443, 4d. 


*,* Specifications will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
—=. Sums exceeding 1s. must be remitted by 
‘ost-office order, made payable at the Pest-office, 5, 
High Holborn, , to Mr. H. Reader Lack, her Majesty's 
Patent-office, South 
London. 


ABSTRAOTS OF SPEOIFIOATIONS. 


by ourselves expressly for THE ENGINEER at the 
Ber Majaty's Come Commissioners of Patents. 


Meratuic Bepsteaps, J. R. C. Taunton and 
10d. 


joints ; Secondly to the mode of casing the corners 
with brass ; 


837. Iurnoveness IN APPARATUS FOR COLLECTING 
anp Exectric Currents, J. L. Pulver- 
macher , London.—21st February, 1882. 
—(Not "proceeded with.) 2d. 

The inventor corrugates platinum and fills the 
with sponge or black; plates 

thus formed are arranged ina vessel which is filled 
with conducting liquid, and then hermetically closed. 


870. Reservorn SELF-FEEDING Pen- 0. 
Bussler, Clerkenwell.—23rd February, 1882. 

This relates to means for regulating the fiow ive ink 
to the nib. 

880. Iuprovements IN ELecTRIcAL SIGNALLING APPA- 
RATUS, ESPECIALLY INTENDED TO COMMUNICATE THE 
OvuTBREAK OF Fire, C. Spratt, Peckham.—23rd 
February, 1882. 8d. 

The object of this invention is to connect a central 
or fire a number of outlying 
p=. > bination of apparatus, 
ncluding a step by step. instrument at the 
station and a series of posts arranged in succession 
upon a circuit, each post containing an automatic 
circuit closer, which on being started, by drawing out 
a stop or similar means, automatically closes and 

ms the circuit the number of times required to 

-ndicate on the bende od the receiver the name of the 

with other apparatus which 
is descri 


941. ImprRoveD OR APPLIANCES FOR 
ELECTRICALLY CONTROLLING AND REGULATING THE 
Speep or Encines EMpLoyep ror Drivinc Dynamo- 
ELECTRIC MacuHines, J. Richardson, Lincoln.—27th 
February, 1882. 6d. 

This relates to improvements on the inventor's 
patent No. 288, 22nd June, 1881, taken out for a 
method of governing engines by means of a solenoid 
connected with the steam valve. The improvements 
consist in so arranging the levers connecting the valve 
and solenoid core as to reduce the diameter of the 
valve stalk, thereby reducing the friction in the 
stuffing-boxes; in the substitution of a weight, 
ins' of a second electro-magnet to vent the 
engine racing ; and in an improved method of winding 
the solenoid, so that mt f means of a sliding contact its 
intensity can be vari 
943. Improvep Macuinery ror Con- 

TINUOUS OR ALTERNATING CURRENTS OF ELEC- 
tricity, H. EB. Newton, London.—2ith February, 
—{A communication from A. J. Gravizr, Paris.) 


ne invention consists in the substitution of what 
magnetic commutation the 


the inventor for 


ordinary commutator brushes and system. The figure 
is a transverse section of the 


mary d 
com) of eight cast iron’ 
compere of dh cat ‘amount of resid 


magnetism for the initial effect. These rings are 
insulated from one another. The winding of the wire 
is divided so as to form forty — circuits, the 
extremities of each of which terminate in a grouping 
table, to allow of the circuits being connected up for 
tension or quantity. On starting the armature it will 
be polarised by the residual magnetism of the exterior 
magnet, and a current induced in the coils of the 
latter. The currents will flow from the terminals of 
the coils of the exterior magnet, and may be used as 
required without employing a commutator. 


985. Improvements IN APPARATUS FOR LIGHTING 
Gas By Execrricrry, &c., C. L. Clarke and J. Leigh, 
Manchester.—lst March, 1882. 6d. 

This relates to improvements on the inventor's 

tents, Nos. 2229, 1880, and 245, 1881, for a guas- 

ter, consisting of a holder containing a battery, a 

push, induction coil, and connections, with terminals, 
at which a spark is caused to take ‘place on making 
contact by means of the push. The improvements 
consist in rendering the apparatus more portable and 
handy, arrangements whereby the battery cannot be 
exhausted by continued pressure on the » and 
whereby the battery can readily be rep 


986. IsPROVEMENTS IN Ma- 
cuines, W. H. Akester and T. B. Barnes, Glasgow. 
—lst March, 1882. 6d. 

This invention relates more particularly to an 
improved form of armature, consisting of a series of 
cast iron wheels, the spokes of which are hollow, and 
round which coils of insulated wire are wound. 


990. ImpRovEMENTS IN APPARATUS FOR CHECKING 
anp RECORDING THE SPEED OF TRAINS PassING 
OveR Raitway Brinces, &c., G. F. Redfern, 
March, 1882.—(4 communication 


from J. H. M. Waldorp, Nymegen, Holland.) 8d. 
This ists in the of a series of con- 
tact at intervals on the bridge, and in 


destiel < connection with a clockwork recording 
apparatus, provided with a cylinder, on which x. 
marked the time occupied by the train in pass’ 
each one of the contact points =< the bridge 1 The 
speed of the cylinder being kno’ the distance 
between the records on it will indicate ‘the time taken 
by the train to pass from one contact point to another. 
Further electric connections start the clockwork 
before the train enters the bridge, and stop it when 
the train leaves the bridge. 


989. Trovser Protector, L. A. Groth, London.— 
27th February, 1882.—(4A communication from A. F. 
Milders, Berlin.) 4d. 

This consists of a trouser protector formed of pieces 
of sheet metal, india-rubber, cloth, oil-cloth, 
caoutchouc, waterproof, and other fabrics, connected 
and folded ther in such manner that while the 
bottom hem of the trouser leg lays against the longi- 
tudinal clip of the protector, the flaps of the said pro- 
tector pass together on the inner and outer sides of 
the trouser leg. 


An Improvep Evectric Rotary Hair Brush, 
Lersner, 


Ke 

{Not proceeded with.) 

Wires are fixed on a revolving brush and brought up 

amongst the bristles. The frame on which the bristles 

are fixed is of vulcanite, the axle on which the brush 

turns is of wood covered with leather. The friction 

caused by rotation generates a current which is con- 
veyed by the wires to the hair. 


Looms For Weavinc, 7. Singleton, Darwen.— 
2nd March, 1882. 6d. 

This relates, First, to an improved weig! 
for the warp beam without weights ; Secun 
improved cloth roller lever ; Thirdly, to a gripper for 
the and ropes; Fourthly, to a shuttle 

r front; Fifthly, to a spring buffer for 
the duck- bill bracket ; ae to means of attaching 
the box end and s e sley ; Seventhly, to a 
spectacle or guide ; ighthly, to a spring for box end ; 
Ninthly, to a steadying guide for weft fork hammer. 


1015. Rercectine Licuts, W. Brass, jun., St. Luke's. 
—2nd March, 1882. 8d. 
This relates to the arrangement and construction of 
a series of reflectors of different depths in 
rary ee the back or hindermost of the series being 
the deepest, the reflectors being mounted so as to be 
capable of adjustment to different angles. 


1029. Improvements 1N IncaNDescent Lamps. F. 
Wright and M. W. W. Mackie, Gray's-inn-road, 
London.—3rd March, 1882. 6d. 

The inventors fix the two conducting wires (with 
the carbon fibre attached) on a tube by means of spun 
glass, they insert this tube into the tubular throat of 
the glass bulb, and then by heating the throat cause it 
to collapse on the tube and wires and hermetically 
enclose them. The end of the inner tube is drawn 
out to a small bore, and the air extracted thereby from 
the bulb. The carbons are fixed to the conductors by 
thickening the ends with syrup and carbonising the 
sugar contained in whe eo The carbons are then 
inserted in tubular pieces of platinum. 


1067. SELF-acTING BLOCK-SIGNALLING APPARATUS. — 
B. Callot, &t. Denis, France.—6th March, 1882. 6d. 
The object is to produce an apparatus which shall 
effect the automatic putting on and taking off of the 
optical discs or signal arms usually employed on rail- 
ways, insuch manner ¥ every passing over an 
apparatus of this sets behind itself an optical 
signal placed at the A. ad. apparatus, which signal 
shows ‘‘danger” or blocks the next following train 
until the first one has passed over the next apparatus. 


1078. Sreamsuirps on VESSELS PROPELLED By SELF- 
CONTAINED Power, J. E£. Mouland, Roby. — 6th 
March, 1882. 

This consists essentially in up of 
the vessel, so as to cover the same 

oval, elliptical, or other dome or cover. 


1075. Musicat Piston Instruments, W. R. Lake, 
London.—6th communication from 
FP. Sudre, Paris.) 6d. 


This consists, First, in the aj of an auto- 
matic adjustment, consisting lengthening of the 
slide, which — — agg first and third pistons 

are used he third § in ty with a 
por of air the | used ; 
in a method of by » which 

rmits of forked pieces or semicircles of “all sizes 
made with regular bore or passage. 
1076. Sirus’ Heartus, P. Everitt, London.—6th 

March, 1882. 6d. 

This relates to a smiths’ hearth having an oumnier 
air-heating chamber in communication with an air 
supply on the one hand, and with a central escape 
opening or openings on the other, such hearth being 
provided with a valve or valves for regulating the 
retention or emission of the heated air, and with a 
trap or valve for the discharge of the molten slag. 


1077. Fine Blowers ror CoMBUSTION AND 
ApaTInG SMOKE IN Fire-crates, &., J. J. Lish, 
London.—6th March, 1882. 6d. 

This consists in having a fire-resisting piece or sheet 
of metal or other suitable material or fabric, capable 
of ly bent or tay the band or ty the 

the draught to any ordinary form of fireplace 
= open stove, and suitably supported. 


1078. Srzam Generators FOR UTILISING WASTE 
Heat or Coxe Ovens, &., C. Kingsford, London. 
—6th March, 1882. 6d. 

The inventor claims, First, a steam generator havin; 

a flue tube O tubes passing through the same, an 

each provided with one or flues for 

| the heated air and 

into the said flue tube or tubes a at any it or points 

between the ends thereof. e combination 

of the steam generator Calan one aly "more coke ovens 
or other suitable furnaces, in such a manner 

waste heat from the same may be utilised for generat- 

ing steam for motive power or other purposes. 


1079. ImpRoveMENTS IN THE CONSTRUCTION AND 
MANUFACTURE OF INCANDESCENT Lamps, &c., W. 
ts, F.R.S., London.—6th March, 1882. 

This refers to the emplo oo of silk, atm wool, or 
silkworm-gut, and other ilar mate rials, instead of 
vegetable matter, for the carbons of incandescent 
lamps. The material is treated with cupra-ammonia, 
and then carbonised slowly. The invention also refers 
to a method of forming the junctions between the 
carbons and the conducting wires by the use of 
a cement of graphitoidal carbon, and other methods ; 
also to ous other improvements in the manufac: 
ture of the inventor's lamps. 


1080. Reets or Reapinc Macuines, A. M. Clark, 
London.—6th March, 1882.—(4 communication from 
and L. Z. Rogers, Waterville Le Sueur, 


This relates to a feathering reel for reaping machines, 
and to the peculiar construction and arrangement of 
the parts, whereby the slats or beaters are made to 
feather, so that as the reel revolves the slats or beaters 
will seize the uncut and lift it upon the canvas 
or platform, my odged grain, and in wind days, 
= the leans from the platform, the beaters 

will reach over the heads of the grain and move it 
back to the cutter bar. 

1089. Manuracrure or J. Gjers, Middles- 

brough-on-Tees.—Tth March, 1882. 6d. 

The inventor claims, First, the conversion of steel 
its into a finished or partly finished state without 
eating them in a furnace, by the use of “ soaki 

pits Second! iy. the manufacture of articles from s 
gots and without employing the ordinary re-heating 

process, rolling or otherwise pressing the steel in the 

required shapes, 

1090. Weavinc Apparatus, B. 0. Taylor and T. 

Brierley, Marsden.—7th March, 1882. 8d. 

This relates, First, to means by which the weight 
required to the yarn beam may be removed by the 
attendant at the front of the loom when required to 
adjust the motion of that beam; Secondly, to =~ 
picker motion ; ee, to means for operating th 
jacquard apparatus. 
om. Looms, D. Bailey, Lockwood.—7th March, 1882. 


This relates to means for stopping the loom when 
weft breaks or fails. 
1099. Cur-orr Gear For Locomotive ENGINES, 
L. Reddie, London.—7th March, 1882.—-(A 
communication from J. Swann, Alabama, and F, R. 
Fennessy, New York.) 6d. 
One feature of this invention consists in the combi- 
nation with the main slide valve E and Paper | 
link motion F for varying its movement, of a cut 
slide valve I, consisting of a single plate driven by 
connections from the piston-rod or crosshead, so that 
it has an invariable travel and an invariable motion 


relatively to the an earlier and a 
tter distribution, 
are effected. Another feature relates to the better 
lubrication of valves which are held to their seats by 
pressure of the motive mt on their backs, and it 
consists in supplying the lubricant to the face of the 
valves from reservoir J, where the lubricant is main 
tained under preseure. 

1104. Macutvery ror Lastinc Boots anp Suogs, W. 
R. Lake, March, 1882.—(A communica- 
tion from G. W. Copeland, Malden, U.S.) 6d. 

This invention relates more particularly to the use 
of a series of lasting straps or bands, which are 
arranged to extend across the machine beneath the 
last, from one set of side supports or fingers to the 
other, or which extend upwardly from below the last 
to the supports or fingers. 

1106. Preventinc THe Suirtinc oF Grain AND 
Loose CaRcogs IN Suips, W. R. Lake, 
7th March, 1882.—(4 communication from Bz. 
Farrar, New Orleans, U.S) 6d. 

This relates to the method of packing and prevent- 

the mye Bi bulks of grain, guano, or other 

su ces in a ship, consisting in pressing and holding 

down the grain or other article, in successive layers, by 

pny sen. flexible diaphragms upon the layers as they 
are form: 


1107. Treatinc Fisre or THe STALK oF THE CoTToN 


where 
greater variation o! eM with 


Wheaton, Brooklyn, U.S.—7th March, 
the stalk by passing sstars ers or by retting, then 
drying, scute! or king, and then 
hackling the same, thus producing a staple of the 
fibre alone. 


1113. Comprnation Stenca-Traps, R. Pearson, King- 
ston-upon-Hull.—8th March, 1882. 6d. 
This relates to a double stench-tra 
that the flush of water from the first chamber pases passes 
through the second chamber and cleanses 


1114. Lamps ror Bicycies, Skaife, 


Limehouse.—8th March, 1882. 
the 


This relates to the manner of s 
8o as to prevent the jar of the 


the light. 
1117. Narrep Hats, &c., G. Atherton, 
March, 1882. —(Partly a communication from 


Yule, Newark, U.8.) 6d. 

This relates tes, First, to means for remo the cotton 
from the naps of hat bodies; Secondly, to the 
forming of the na; napping bat, and to the “sticking” or 
attachment of same to the bodies ; ly, to 
apparatus for carrying into effect the formation and 
sticking of napping bate. 

1118. Pickers ror Looms ror WEAVING, &c., G. 
Stock .—8th March, 1882.—(Not pro- 

The objects of this invention are to afford a means 
of attaching the pi band or to the picker, 
80 that the pull upon the picker shall be more direct 
and central, and the of the band or strap shall 


not be exposed to wear by coming against the picker’ 
at every blow or pick of the loom. 
1119. Comprsc Woot, &&., 7. H. Wharton and 
ant dabbi brushes comm: lor pressing 
with, and in lieu circular brush: 


used which are actuated by means of panes in 
connection with the small circles of a ‘* No! comb, 


1180. T. L. Hall, Manchester.— 8th March, 


The invention consists in mounting a 

coiling shutter upon the cage of the hoist, so tha’ 

shutter shall close all the o; into the hoist, 

except the one which is at the moment opposite te the 

cage. 

1123. Manuracrure or Lig J. Annandale, 
Midlothian.—8th March, 188: 

The object of the invention 3 the production of 
machine-made paper, which shall so closely resemble 
hand-made A as to be almost inpemite to be 
distinguish refrom, the novelty consisting in the 
continuity of the process of manufacture, and in the 
arrangement and combination of machinery necessary 
for the carrying out of the said continuous process. 


1124. Preventinc “ Racina” Marine Enoings, 
&c., J. Holt, Mossley.—8th March, 1882.—({Not pro- 
ceeded with.) 2d. 

This consists in fixing close to the crank shaft an 
intermediate shaft driven by spur gear from and at the 
same speed as the crank shaft, the intermediate shaft 
carrying a cone and a speed pulley. A second small 
intermediate shaft is fixed close to the one above 
mentioned, and is fitted with a speed ae and _ 
necessary bevel gear to drive an 
its equivalent. 

1125. System or Suspension ror Beps anp SEaTs TO 
Prevent Sea Sickness, F. Lebacq, Bruxelles. 
March, 1882. 6d. 

The inventor claims the method of construction and 
arrangement consisting of three frames or cases fitted 
and connec together by means of rollers, pivots, 
links, and springs, so that the bed remains automati- 
cally in a horizontal position. 

1126. Steam Encrne Inpicators, H. J. Haddan, 
Kensington.—8th March, 1882.—(A communication 
A. Crosby, Massachusetts, 6d. 

i © combinati of a rotary paper 

ne with mechanism to revolve the same during a 

stroke of the engine piston with a marker, and pm 

for imparting to it in a given period movements corre- 

sponding in number to the strokes of the piston 
during such period, in order that marks indicative of 
the number of such strokes may be made by the 


marker on the paper. A is the cylinder of the 
indicator, B the marker lever, C the rotary paper 
carrier, and P the parallel motion. To the fm pe} of 
drum C is fixed a cam E, which acts on a lever F, the 
outer end of which enters a groove in a vertical screw 
or rack X, and moves it upwards, and through a suit- 
able ratchet the marker will be intermittently raised 
at each stroke of the piston. Other improvements are 
described. 

1129. AprLyrnc Power To THE STEERING OF VESSELS, 
&c., W. Pepper, Kingston-upon-Hull.—8th March, 
1882, —(Not proceeded with.) 2d. 

The chief object is to provide a means for applying 
ther hand or steam power to the steering of vessels. 
1180. MecnanisM FOR PROPELLING CoNTROL- 

by Hanp, G. F. Redfern, London, 
—8th March, 1882.~(A communication from P. 
Collamore, Boston, U.S8.)—(Not proceeded with.) 2. 
This relates to the construction and arrangement of 
tion with the front axle of a 


velocipede. 

1181. Mats, BE. Smith, London.—8th March, 1882.— 
(Not proceeded with.) 2d. 

This consists in the employment of a number of 
slabs of cork fitted in a frame with spaces between 
each slab, The mats are for use in bath rooms, 
1184. Ramway &c., 7. Gaddes, London. 
— 8th March, 1882.—(Not proceeded with.) "ed. 
By the weight on the impact or the contact of the 
engine or train, acting either mechanically or upon an 
electric apparatus, the —— are worked, and | 
at section or sections 0! (ae road or space 
* blocked” and “ cl 

1185. Brakes For &c., H. N. Kivell 
Bideford.—8th March, 1882.—(Not proceeded with.) 
2d, 


This relates to the employment of a brake strap, 
which is tightened upon a hoop surrounding the boss 
of the wheel. 

1186. Improvements 1n Exectric 
Pitt, Sutton, Surrey.—8th March, 1882.—(A com- 
munication from H. C. Mance, Kurrachee, India.)— 
(Not proceeded with.) 4d. 

This relates to improved arrangements for the 
translation of signals automatically between two 
cables, or a cable and land line, when very sensi- 
tive relays are employed, and it refers more par- 
ticularly to cases where the Allan-Brown relay is used. 
1141. Carpixo J. Dobson, Galashiels, 

N.B.—9th March, 1882. 

relates y ’to the ecaiestion with the large 
cylinders in scribblers or clearers of upper and lower 
drums placed between the cylinders, and each acting 
in connection with both cylinders between which it is 
placed. 

11438. Sprine BE. P. Phillips, London.—9th 
March, 1882. 

This + SF a divided pin or 
its — equivalent with a double-action coiled 
spi 
1144. Armosrueric Burners, R. Leeds. — 

9th March, 1882.—(Not 2d. 

Gas and air combined are wimnitted, ie a mixing 
chamber, over which are provided two plates or discs, 
the upper one being by preference concave or dished 
to leave room for sufficient gas to pass from the cham- 
ber. Between them is a small space forming a slit 
between the two gh or ~— at their outer ed; 
through which the is passed before it can 
ignited. 


1148. Propucine Cur Naits rrom Hoop Iron, &c., 
J. Maynes, Manchester.—9th March, 1882. 6d, 
This relates to the arrangement and construction of 
the parts of the machine for transferring a blank 
piece of flat metal, whether severed transversely, and 
across the grain, from hoop or other strip iron, to the 
action of cutters which will sever or cut therefrom 
, such as sparrow bills, brads, tacks, and the like. 

1149. Vatves, &c., or Stream Enoines, WATER 
Enoines, METERS, AND Pumps, A. W. Harrison, 
Abergavenny.—9th March, 1882. 

The drawing shows the improved valve as applied to 
an oscillating engine, and it consists in the 
steam chest A somewhat C-shaped to avoid tho 
trunnions F, and in it are the steam Cpa i 
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steam and exhaust yon. H are the cylinder ports 
made nearly straight; I the slide valve, also some- 


what C-shaped, and provided with steam ports J and 

exhaust ports K, and it is worked from an excentric 

on main shaft. 

1150. anp Apyustinc Lawn Tennis Nets, 
, The Priory, Lee-road, Kent. —9th March, 

882. 

This relates to the employment at each end of a 
steady pole, and a strut at the middle, which holds the 
net so as to present along its upper edge the proper 
curvature, 

1151. Counters or C. D. Abel, London, 
—th March, 1882.—(A commuaveation from F, Witte, 
Berlin.) 4d. 

This consists in forming the surface of a counter or 
cash, table with projections and hollows to facilitate 
the taking up of a coin therefrom, 

1158. Sunsrirute ror Gutra-percna, M. Zingler, 
Belsize Park.—9th March, 1882. 4d. 

An important point or feature consists in the use of 
tannin combined with resinous gums and spirits. 
1154. Rotary Enoine, J. Bowie, London, D. Dosset, 

Leyton, and T, Wrigley, London.—9th March, 182. 
—(Not proceeded with.) 2d. 

This relates to the general construction of the 
engine. 

1155. Perco.atine Correr Jvas, B. Jones, Birming- 
ham. —l0th March, 1882. 4d. 

This consists in forming the lower part of the spout 
proper of a percolating coffee jug with a continuance 
or internal spout to below the bottom of the bag or 
strainer, or as long or as short as may be expedient, 
according to the shape of jug. 

1158. Reservorn G. R. Hughes and 7. 
Corwardine, Hampstead.—l0th March, 1882.— 
(Void.) 2d. 

This relates to the construction of the in which 
is contained a small bag for supplying a from the 
body or barrel to the nib. 

1159. Dressino, Fixisuina, anp Lustrino Srurrs, 
a@c., A. C. Henderson, London.—l0th March, 1882. 
—(A communication from V. Cheviet, Lyons.)—(Not 
proceeded with.) 2d. 

At the time of putting the stuffs into the press a 
card or board is placed between each fold alternately 
right or left of the piece, the operation being per- 
formed by the machine, thus obviating hand labour. 
1160. Penxcits, J. D. Sprague, Upper Norwood.—10th 

March, 1882.—(Not proceeded with.) 2d. 

This relates to the construction of pencils in which 
the lead is made to revolve, and so admit of fine or 
coarse lines being drawn therewith, without the 
necessity of sharpening the said lead. 

1161. InstRuMENTs FoR Makino STENCILS FoR 
TIPLyING Copies or Writinos, J. D. Sprague, 
March, 1882.—(Not proceeded 
with, 

This relates to an instrument in which a part of the 
exterior surface of a hollow ball is made with points 
or projections for the purpose of making the necessary 
perforations in the paper. 

1162. ImproveMENTS IN APPARATUS FOR THE DisTRI- 
BUTION AND REGULATION OF ELECTRIC CURRENTS, 
W. R. Lake, London.—10th March, 1882.—(A com- 
munication from H. G. Maxim, Brooklyn, New 
York.) 64d. 

To regulate the intensity of lights placed at any 
distance from the generator, the inventor uses the 


method illustrated in the panying diag It 
consists in operating the regulator by a circuit taken 
across the main lines at a point where their influence, 
as a varying factor in the resistance, will be nearly or 
quite eliminated. A is the generator, L L lamps, CC’ 
regulator circuit, R regulator, and G galvanometer. 
1165. Cieansinc THE Tubes oF FEEDING 7. 
Marshall, East Greenwich.—l0th March, 1882. 6d. 
The appliance is provided with one or more discs or 
lings witha ping edge and of slightly larger 
diameter than the interior of the tube, to remove any 
deposit which may have adhered to it. 
1166. Propuction or Surraces For Printina, &c., 
J. J. Sachs, Sudbury.—10th March, 1882. 4d. 

This relates to the production of surfaces for print- 
ing, &c., upon metallic plates or rollers by means of an 
etching bath or metallic or galvanic bath. 

1167. Purirication oF Gas, &c., G. C. Trewby, Beck- 
ton.—10th March, 1882.—(A commnunication from 0. 
A. L. Pihl, Christiania.) 

The object of the invention is to effect the purifica- 
tion of coal gas in closed vessels with a view to eco- 
nomy and the avoidance of any 
1169. Firk-arms, P. 7. Godsal, Windsor. — 10th 

March, proceeded with.) 2d, 

This relates to improvements in the construction 
of the action of breech loading fire-arms, the objects 
being to facilitate the removal of the acting parts 
from the gun for inspection and repair, and to pro- 
~. aa parts from dust and the action of the 
weather, 


11'70. Fioatinc Ancuors, W. M. Bullivant, London, 
—10th March, 1882. 
This consists of a hollow water-tight float or raft 
with bags attached thereto. 


1180. Dress AnD APPARATUS FOR PROTECTION AGAINST 
Fine, &c., 0. Y. Rhodes, Leeds.—l1th March, 1882. 


This consists, First, in the use of a dress composed 
of asbestos ; Secondly, in the construction of a storage 
and purifying apparatus. 

1184. Treatment or Rice, G. P. Witt, London.—11th 
March, 1882, 6d. 

This relates to separating the hulled from the un- 
hulled grains of rice by the action of a series of 
rapidly vibrating inclined screens or sieves, in com- 
bination wih plates. 

1187. Vatves or Steam Encines, W. Jones, 
Manchester.—llth March, 1882. 6d. 

This relates to means for counterbalancing the force 
of the steam on valves, which presses them against 
the surfaces upon which they slide ; and it consists in 
forming grooves A in the surface against which the 


slide C works, such grooves communicating by means 

of a pipe F with a chamber E, taining fluid sub- 

re to the pressure of the motive fluid, and also 

eated by a gas jet Y. 

1188. Macuinery ror Dryinoc, CLEANING, AND 
Dressinc Grain, J. Walworth, Bradford.—l1lth 
March, 1882. 6d. 

This relates to improvements in the general con- 
struction of the machinery. 

1192. Fo.pine, Tuckino, W. R. Lake, 
London.—11th March, 1882.—(A communication 
from B. J. Toof, New Haven, U.8.) 6d. 

This relates to improvements in sewing machine 
attachments for forming a fold or rib in a fabric, such 
as tucking, b ing, felling, binding, cording, or 
braiding, and for like purposes, and consists chiefly 
in a new method of securing these and other attach- 
ments to the machine, whereby the usual set screws 
are avoided, and the attachment or removal effec 
with greater facility than by the ordinary method. 
1194. Apparatus ror Piaitine, &., W. 

Lake, London.—llth March, 1882.—(A commu- 
nication from E. J. Toof, New Haven, U.S.) 6d. 

The object of one part of the invention is to pro- 
vide a rutier, simple and compact in form, embody- 
ing all the essential features necessary for the purposes 
required in the formation of gathers and ruttlers. 
Another part consists essentially in combining with 
a ruffling or gathering attachment for sewing ma- 
chines, a hinged separator plate, adapted to be thrown 
or removed out of position when not required to 
separate a plain strip from the strip to be ruffled, so 
that shirring may be done with the said attachments. 
It consists further in the combination with the ruffler, 
of a piece for covering the feed bar when shirring. 
1197. Decorticatinc Rice, Wueat, &., A. M. 

Clark, London.—11th March, 1882.—(A communica- 
tion from G. D. Dennis, Nantes, France.) 6d. 

This consists in subjecting the grain to the ubrasive 
action of a granular or pulverulent material of a hard 
abrasive character by mixing and agitating the grain 
therewith in a drum or other receptacle receiving 
rotary or other motion. 

1198. Fountain Pens, W. B. Kay, near Bolton.—1lth 
March, 1882. 6d. 

This consists in the application of an india-rubber 
spring in lieu of the metal spiral mostly employed ; of 
an automatic valve for the double purpuse of ink exit 
and air entrance ; of special arrang ts whereby a 
flat or ordinarily shaped pen may be used; of the 
application of a movable air tube = the ink 
passages may be cleared ; and of a method of filling 
the reservoir with ink. 

1200. Mincinc MACHINES FOR SAUSAGE-MAKING, &c., 
F. Des Veux, London.—13th March, 1882.—(4 com- 
munication from R. Huebner, Berlin.) 6d. 

This consists, Firstly and mainly, in the manner 
in which the knives are fitted; and Secondly, in 
methods of fastening before the discharge aperture 
of the machine plates with tubes for placing the 
sausage skins upon. 

1201. ImpRoveMENTS IN THE CONSTRUCTION OF 
DyNAMO-ELECTRIC, &&., MacHines, R. Matthews, 
Hyde, Cheshire.—13th March, 1882.—(Not proceeded 

i 2d 


with. 

This a to the construction of machines for 
giving continuous currents. 

1202. Sream Borers, H. J. Haddan, Kensington.—(A 
communication from W. H. Harris, Brooklyn, and 
G. Farr, New York, U.S.) 6d. 

The objects are, First, to prevent incrustation on 
the boiler shell by furnishing the boiler with pure 
water ; Secondly, to effect the nearly perfect combus- 
tion of fuel by a proper supply of heated air and feed- 
water at the and Thirdly, to of 
the fuel so that all the combustible gases will be con- 


sumed, thereby avoiding smoke and economising fuel ; 
and it consists of a furnace divided by an independent 
water partition into front and rear combustion 

hambers, both sur ded by air-heating flues 
arranged to twice encircle the furnace, and terminating 
in side apertures in the front chamber, and in a series 
of perforations in the bridge wall in ‘an upward for- 
ward direction. Further, in the combination with the 
divided furnace chamber of a hollow arched pendent 
partition, a hollow bridge wall with a forward project- 


ing hood, and the series of air-heating pipes encircling 
the furnace. Also perforated air-heating apy tus at 
the rear water leg, so as to form a narrow throat, and 
force the air and combustible gases to mingle; and 
lastly, in the combination of feed pipes with a circu- 
lating pipe which connects the partition and the water 
leg, and a sediment blow-off Pie, the whole arranged 
to feed, heat, circul.te, and purify the water before 
being introduced to the boiler. 

1208. Apparatus FOR THE MANUFACTURE OF Hats, 
&c., H. J. Haddan, Kensington..—13th March, 1882. 
—(A communication from EB. Manginot, Toul, 
France.)—(Not proceeded with.) 2d. 

The object is the rapid internal ironing of caps and 
similar head gear, so as to dispense with the external 
application of the iron. 

1205. Feeprnc Steam Boiters Water, C. W. 
Wardle, Leeds.—13th March, 1882. 6d. 

This consists in the use, in combination with an 
injector for feeding a steam boiler with water, of a 
vessel, the arrangement being such that water 
escaping from the overflow port or pipe of the 
injector is retained in the said vessel until the 
injector has got fairly into operation, and is then 
by the action of the injector caused to enter the 
boiler along with water from the usual feeding source. 
1206. Srrarvers ror Paper Putp, R. Laurie, Darley. 

—18th March, 1882. 6d. 

The strainer frame is suspended by hinges at one 
end and from a spring or springs at the other end, 
which receive motion, so that it hangs in equilibrium, 
and a gentle vibratory motion is produced by the 
simple p mere and consequent recoil of the spring, 
thereby avoiding the lifting of the dead weight of the 
frame and its contents. 

1207. Givinc ALARM IN CASE OF AccIDENTs, BurR- 
Guiars, &c., C. B. Wood, Liverpool.--13th March, 
1882.—(Not proceeded with.) 2d. 

This consists, First, in so arravging a non-conduct- 
ing peg, wedge, or other piece of mechanism between 
two conductors as to interrupt the current, but the 
apparatus is so arranged that by withdrawing the non- 

ducting piece a pleted circuit is immediately 
started ; Secondly, in applying this or equivalent 
mechanism for the purpose of giving alarm. 

1208. Saccnarine Compounns, H. H. Lake, London.— 
13th March, 1882.—(A communication from E. Wil- 
helm, Buffalo, U.S.)—(Not proceeded with.) 2d. 

The object is to produce a homogeneous dry saccha- 
rine compound in which the sticky or adhesive pro- 
perty of the grape sugar is completely neutralised. 
1209. Breecu-Loapinc SMALL-aRMs, W. M. Scott, 

— March, 1882.—(Not proceeded 
with. 4 

This consists in the construction, combination, 
or arrangement of parts for cocking the internal 
hammers of drop-down guns, by the raising of the 
breech ends of the barrels from the break off fur open- 
ing the guns. 

1210. Kwire-cLeaninc Macuines, R. H Bishop and 
W. Down, London.—13th March, 1882.—(Not pro- 
ceeded with.) 2d. 

The object is to provide means for gradually with- 
drawing the knives from the machine so that ev 
part of the blade may receive the rubbing action of 
the larger diameter of the discs. 

1218. Fine-crates, R. Wright, Richmond, Yorkshire.— 
13th March, 1882. 4d. 

The objects are to facilitate the removal of dust, 
ashes, and cinders, and the abatement of smoke 
arising from fuel burnt. 

1214. Consuminc Smoke 1s Furnaces, H. H. Lake, 
London.—13th March, 1882.—(A communication 
C. Olson, Chicago, U.S.) 6d. 

The invention consists in apparatus of special con- 
struction and arrang it for tk ing an unbrok 
horizontal sheet of superheated steam over the fire, 
just above the fuel. 

1216. Rivetrrxc Macuines, B. R. Austin and F. 
Jackson, Manchester.—14th March, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to combinations of mechanism for the 
——- of controlling and obtaining greater uni- 

ormity of pressure in the work performed by that 

class of rivetting machines usually called mechanical 
rivetting machines. 

121'7. Bieacuinc VEGETABLE FisRes, TEXTILE 
Fasrics, AND Liquips, N. J. Holmes, London.—1l4th 
March, 1882. 2a. 

This consists in the employment of an electric 
current for the purposes of bleaching by passing the 
same through the liquid or bleaching ingredient used 
to form the bath, and thus by means of the electrical 
d position set up t the energy of the bath 
or bleaching agent employed 
1218. Kyire Cieaners, H. Beach, London, Canada.— 

14th March, 1882.—(A communication jrom E. 
Ferguson, Westminster, Canada.) 4d. 

This consists of a set of tables made of wood or 

metal and covered wjth cork, leather, or emery. 


1220. Cuuorine, C. Wigg, Liverpool.—l4th March, 
1882. 4d. 


This consists, First, in subjecting hydrochloric acid 
to the action of chloride of barium or strontium, and 
reconverting sulphate of barium or strontium into 
chloride ; Secondly, obtaining chlorides of barium or 
strontium by the treat of sulphates; Thirdly, 
adding manganese di-oxide to hydrochloric acid 
previous to subjecting the same to the action of 
chloride of barium or strontium. 

1228. Giazinc GreEnnovses, &c., J. Chaffin, Bath.— 
14th March, 1882.—(Net proceeded with.) 2d. 

This consists in placing a layer of felt, &c., upon the 
rafter or sash bar, the glass being then placed upon 
the felt, and upon the upper surface of the glass a 
second layer of felt, &c., is placed, and above which is 
fixed a covering of zinc or other material which is 
screwed to the rafters or sash bars. 

1229. Apparatus For Navicatinec Fiurips, A. W. 
Lake, London.—14th March, 1882.(4 communica- 
tion from T. Hyatt, New York.) 6d. 

This relates to apparatus for navigating through air 
and water, the same being also applicable as ‘‘ blowers” 
and as ‘‘camels” for raising sunken vessels, and to 
prevent vessels from sinking, and it consists prin- 
cipally in the use of revolving wheels fitted with 
wings or fans. 

1233. Neepie Woven Tapestry, A. J. Boult, London. 
—1l4th March, 1882.—(A communication from C. T. 
Wheeler, New York.) 6d. 

The fabric is woven with a tight warp, and also a 
fine loose warp which, passing at each alternate shoot 
of the loom, holds the woof threads upon the tight 
warp threads, so as to display the woof threads with 
the warp threads crossing them at regular intervals. 
The embroidery or needle-woven portion is inserted 
by selecting the proper colours and passing them first 
by a needle through the woven fabric from the back, 
and then under the visible portion of the warp threads 
and over the visible part of the woof threads the 
required length for the design, and then passing them 
through to the back. 

1234 Pumps, &c., G. V. Fosbery, near Bristol.—l4th 
March, 1882. 6d. 

This relates to diaphragm pumps, and it consists in 
substituting for the ordinary diaphragm a double ring 
or tube of india-rubber or other suitable substance. 
1286. Venetian Buinps, W. R. Lake, London.—l4th 

March, 1882.—(A communication from A. H. Linde- 
Sedt, Sweden.)—(Not proceeded with.) 2d. 

This relates chiefly to the employment of rollers to 
raise and lower Venetian blinds. 

1287. Propucine Licut anp Heat, A. Reckenzaun, 
Leytonstone, and J, H. Redjield, New York.—14th 
March, 1882. 

This relates to the production of light and heat by 
the employment of air charged with other gas or 
vapour in combination with special burners. The air 


is forced through a chamber containing sponge or 
other porous substance charged with hydrocarbon, and 
then passes to a burner consisting of a hollow metal 
body capable of resisting ordinary reflective heat and 
non-conducting tips of mineral or other refractory 
substance, on to which is fitted a coil of wire gauze 
or a piece of platinum or iridium. 


1238. Merauic Fasteners ror ATTACHING Butrons, 
H. Andrews, Birmingham.—l4th March, 1882. 6d. 
The shank of the button is through a hole 
formed in the article to which it is to be attached, and 
secured by a metallic hook made in one piece with a 
flat plate. 


1239. Apparatus To MITIGATE THE DesTRUCTIVE 
Errect or Raitway Cou.isions, B. Clarke, Liver- 
pool.—l4th March, 1882.—(Not proceeded with.) 2d. 

This relates to the use of a telescopic wagon to be 
placed in front and in the rear of each train, and filled 
with trusses of hay and bags of wool. 

1240. Sewine Leatuer, &., W. Hollingworth, Brad- 
ford.—14th March, 1882. 6d. 

relates to apparatus to sew two pieces of leather 
or other mate: toge' by means of a continuous 
thread, without the use of a shuttle or additional 


1242. Wixp Mosicat Instruments, V. J. Feeny, 
London.—l4th March, 1882.—(Not proceeded with.) 


According to one improvement the reed chamber 
is formed so as to permit of the reeds being arranged 
chromatically and within a much less compass than 
hitherto. A Second improvement consists in means 
to enable the instrument to be operated automatically 
or by hand; and a Third improvement relates to 
means for operating the driving mechanism by hand 
or foot. 

1244. Expansion Vatves ror Steam Evoines, &c., 
J. Hopwood, Poulton-le-Fylde, Lancashire.—l4th 
March, 1882. 6d. 

In carrying out this invention the ordinary gridiron 
expansion or cut-off valve A is combined with a back 
plate B—shown in the drawing as cast with the valve 
—and over which is p a balance ring G, having 
-an open area equal to the aggregate area of the steam 
ports Eat the back of the main slide, the centre of 
the open area being directly opposite to, or in same 
line, or perpendicular to the plane of motion, as the 
common centre of those several openings. An unin- 
terrupted channel of communication is provided 
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between the space F, enclosed by the ring G, and the 

interior or steam port space of the main slide in every 

position which the valves can be placed in by means 
of a hollow passage C through the cut-off from front 

to back, made long enough to overlap the bridges D 

between the steam spaces E as much as may be 

necessary. The ring G is carried in a groove in the 
batk plate of the main slide, and is held in contact 
with the back of the cut-off by helical springs. 

1251. Roapways, Tramways, AND Raitway Ptat- 
Forms, J. Todd, Edinburgh.—lith March, 1882. 
—(Not proceeded with.) 2d. 

This relates to the use of metallic frames divided 
into a number of cells to receive blocks of wood. 


1252. Sprinc Ciips ror PRoGRAMMES, 
Notices, &c., W. D. Saull and W. R. Brooks, 
London.—1lith March, 1882.—(Not proceeded with.) 


2d. 

The clip consists of a plate arranged between two 
projections on a base plate and retained in position by 
a pin, on which the plate can rock. The front end of 
the plate is bevelled towards the base plate, against 
which it is caused to bear by a spring. 

1258. Lasets ror Puants, &c., S. Arnold, London,— 
15th March, 1882. 4d. 

consists in moulding the labels in pipeclay, 

— es baked writing the inscription thereon 
ink. 

1255. Repeatinc F. J. Cheesbrough, 
Liverpool.—lith March, 1882.—(A communication 
from J. Nemetz, Vienna.) 4 

This relates to repeating guns, and consists in cer- 
tain breech, hammer, and lock mechanism, whereby 

e tive or repetition firing is effected, the 
cartridges being held in a casing which travels across 
the breech. The percussion and explosion of the car- 
tridges take place in the breech of the the car- 
tridges being in rotation pushed forward from the 
holder into the barrel after each explosion, by which 
means a lighter breech and stock can be used, as 
pone of bursting the cartridge holder is 
avoided. 


1259. Weavine Tape Lappers, J. Carr, Manchester. 
—15th March, 1882. 6d. 

This relates to improvements on patent No. 229, 
A.D. 1869, in which a complete ladaer was formed in 
the loom by weaving the ta and cross stri 
simultaneously, and attaching them together by 
weaving at the required points of attachment. The 
cross strip is woven sometimes into the lower ta) 
and sometimes into the upper one, but it occasionally 
happens that when the strip is being woven into the 
upper tape the ends are lowered to the lowest point, 
to prevent which stops are brought into action at the 
required times to prevent the ends f g into the 
lower shed, when being woven in with the ends in 
the upper shed, their action being controlled by 
special needles in the jacquard or by a special dobbie. 
1261. Propuction AND PRESERVATION OF ORNA- 

MENTAL Desions, &c., UPON Gass, C. Cutler, Bir- 
mingham.—1l5th March, 1882. 2d. 

The re is silvered in the usual way, and then 
part of the silver removed means of a stencil 
plate, the design being then filled in with colour if 
required. 


1262. Knitrep Fasrics, R. Mackie, Stewarton, N.B., 
and W. Start and H. Scattergood, Nottingham.— 
15th March, 1882. 6d. 

relates to hi for p g knitted 
articles of round, conical, and other forms, and con- 
sists in producing an effect similar to narrowing and 
widening of the courses, by arranging the same 
radially on the articles, and diminishing or increas- 
ing the depth of the work by diminishing or increas- 
ing the number of stitches knitted for successive 
courses, but without taking stitches off the needles, 

1268. Workixe Raitway Pornt anp SiGNAL LEVERS, 
W. Stroudley, Brighton.—15th March, 1882.—(Not 
proceeded with.) 2d. 


) 2a. 
This consists in moving points and signals in one 
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direction by means of compressed air, a weight or 

spring effecting the return. 

1265. Cuary Ciips ror Macurves Ustp ror Stretcx- 
inc, &., TEXTILE Fasrics, J. Smith, Thorliedank, 
March, 1882. 6d. 

This relates more especially in the arrangement 
whereby the upper jaw of the clips of the traversing 
chains of stretching or tentering machines is acted 
upon by a spring soas to grip the cloth, and by which 
the withdrawal of the upper jaw is enabled to be easily 
effected when removing the cloth from the clips. The 
spring is placed partly within a movable horizontal 
tube capable of sliding within a fixed tube formin; 
part of each link to which the clip is secured, = | 
acting against the upper jaw. 

1266. Artirictat Inpico, J. H. Johnson, London.— 
16th March, 1882.—(4 communication from the 
Badische Aniline and Soda Fabric, Baden.) 4d. 

This consists, First, in the production of artificial 
indigo from orthonitrobenzaldehyde by the action of 
— or pyroracemic acid, acetone or acetic alde- 

yde in the presence of alkaline condensing agents ; 

Secondly, the preparation of orthonitrocinnamyle 

formic acid by the action of pyruvic or pyroracemic 

acid upon orthonitrobenzaldehyde in the presence of 

dry hydrochloric acid; Thirdly, the conversion of 

orthonitrocinnamyle formic acid into artificial indigo 

by the action of caustic or carbonated alkalies or of 
ine earths. 

1285. Composition For Use IN MANUFACTURE OF 
Grinpixe Stones, &., G. W. von Nawrocki, 
Berlin.—16th March, 1882.—(A communication from 
G. Oest, Berlin.)—(Not proceeded with.) 2d. 

This consists in forming grinding stones of a com- 
position consisting of from 10 to 12 parts of kilned 
bauxit, 2 parts crucible blacklead fragments, 1 part 
loam, and 1 part clay, to which any desirable cement 
may be added. 

1307. Foor Skate, J. M. Gorham, Lincoln.—l7th 
March, 1882. —{ Not proceeded with.) 2d. 

This consists of a single wheel to go on the outer 
side of the foot, and a strap of metal from the axle 
towards the ground, and bent at right angles for fixing 
a footboard, the back end of which carries a roller or 
stud, to be brought on to the ground and enable the 
skater to stand still. 

1314. Coat Gas, R. Morton and C. G. Williams, Nine 
Blms.—18th March, 1882. 2d. 

This consists in purifying coal gas from soluble 
ammoniacal compounds by submitting it to the action 
of water or ammoniacal liquor which has been artifi- 
cially reduced in temperature. 

1320. Breecu-Loapinc Smaut-arms, W. M. Scott, 
Birmingham.—18th March, 1882. 6d. 

This relates to drop-down guns, and consists in the 
arrangement of parts for cocking the internal hammers 
by the raising of the breech ends of the barrels from 
the break-off for opening the guns, such arrangement 
considerably reducing the power required to effect the 
same, and thereby facilitating the manipulation of the 
gun. According to one arrangement the internal 
hammers are provided with the ordinary main springs, 
and in the body of the gun opposite each hammer is 
an inclined recess extending from near the joint on 
which the barrels turn to the back of the break-off. 
In each recess a sliding cocking rod works, the inner 
end projecting beyond the back of the break-off, and 
the other end being opposite the breast of the ham- 
mer. A projection on the under side of the barrels 
actuates the cocking rod. 


1361. Biock BREECH-LOADING SMALL-ARMS, 
J. Rigby and L. F. Banks, Dublin.—2lst March, 
1882. 6d. 

This relates to breech-loading small-arms in which 
the opening and closing of the breech is effected by 
the vertical motion of a sliding block in the body of 
the gun, the descent of such block opening the breech 
for charging, and the rising of the same closing the 
breech for discharge, and it consists, First, in the 
combination of a sliding hammer working in a tubular 
case in the buit of the gun, and actuated by a helical 
or coiled spring, also the adaptation to the rear end of 
the sliding hammer of a light coiled spring for with- 
drawing the nose end from the sliding block after the 
discharge of the gun ; Secondly, the combination of 
an arm, link, and tumbler for cocking the sliding ham- 
mer by the depression of the hand lever of the . 
the arm being to raise and lower the sliding 
block ; and Thirdly, in the use of a safety axis auto- 
matically placed in its locking position by the descent 
of the sliding block to open the breech. 

1402. Tvsvtar Borers, J. Imray, London.—23rd 
March, 1882.(A communication from F. Deloye 
and A. Guebhard, Paris.) i 

This relates to the insertion in the tubes of tubular 
boilers of pieces of conducting metal, arranged so as 
to break up the direct streams of hot gases through 
the tubes, to absorb from them a considerable portion 
of their heat and to radiate and conduct such heat to 
the tubes themselves. 

1453. Cotovrinc Martrers, J. A. Dizon, Glasgow. 
—27th March, 1882.—(A communication from Dr. C. 
Koenig, Germany.) 4d. 

The object is to produce artificial indigo and substi- 
tuted indigoes. When monobenzylidene-acetone is 
nitroylised, a mixture of ortho and para nitro- 
benzylidene-acetone is formed. The separation of the 
isomeric compounds is effected by means of alcohol, 
in which the paranitro-benzylidene-acetone dissolves 
with difficulty, whereas the orthonitro compound 
dissolves in it easily. If ortho-nitro-benzylidene- 
acetone is left some time in the cold in contact with 
an alcoholic soda-lye, it is converted into a new sub- 
stance, which appears to be contained in the liquid in 
the form of a sodium salt, and which, after being 
separated from its sodium combination by means of 
acids, yields artificial indigo by heating to boiling 
point or by treating with diluted alkaline lyes. The 
ortho-nitro-benzylidene-acetones substituted in the 
benzol nucleus behave exactly like their mother sub- 


- stamee, and’ under equal conditions they produce 


correspondingly substituted indigo. 

1491. Sapvpie Bars, J. Oldmeadow, Cheltenham.—28th 
March, 1882. 6d. 

This relates to improvements on patent No. 5477, 
A.D. 1880, the object being to lessen the number of 
parts of the bar, and thereby reduce the cost and 
increase its efficiency, and it consists in dispensing 
with the spring and the slot in the bar to receive the 
same, while the cranked or horizontal bar is split 
longitudinally from its free or pointed end to a suffi- 
cient distance to enable the same, when the parts are 
slightly open, to form a spring. 

1502. Sewrnc anp Kwit Goons, &c., J. H. 
Johnson, London.—28th March, 1882.—(A commu- 
nication from 8. Borton, Philadelphia, and C. H. 
Willeor, New York.) 

The machine is more particularly for use in the 
manufacture of hosiery and other knit goods, and is 
also partly applicable to sewing, trimming ana welt- 
ing or hemming of other articles and fabrics. It 
relates, First, to a combined sewing and trimming 
machine operating to trim the edges of the fabric 
automatically as the sewing proceeds ; Secondly, to a 
new mode of sewing knit fabrics; Thirdly, to a new 
mode of forming a welt or hem; Fourthly, to a series 
of guides for guiding a welt or hem to a sewing or 
combined sewing and trimming machine ; Fifthly, to 
a tension and thread controlling apparatus for the 
upper thread of a lock stitch or single thread of a chain 
stitch machine ; and Sixthly, toa feed lock for pre- 
venting the length of stitch from being changed 
except by an authorised person. 

15'79. Locks anp Latcues, A. Summerfield, Aston, 
near Birmingham.—3lst March, 1882. 8d. 

This consists in forming locks so that the springs 
are dispensed with, and one weight is made to operate 
both the lock and latch bolts. 

1791. Wrre ror Maxine Lockers, &c., Richardson, 
Birmingham.—14th April, 1882.—(Complete.) 4d. 

This consists in forming the wire used for the closing 


edges of lockets, watch cases, and other articles, by 
drawing it to the form of a rectangular bar with an 
acute angle cut out from one corner, so that when 
bent to the form of the edge of the locket the requisite 
snap action will be obtained. 


1620. Prasrer ror Casts, &., P. M. 
Justice, London.—4th April, 1882.—(A communica- 
M. B. Church, Grand Rapids, Michigan, 

The plaster consists of pulverised calcined gypsum, 
glue, and sulphate of zinc. 

2596. Orcan Pepats, &c., W.C. Dyer, Weston-super- 
Mare.—\st June, 1882.—(Complete.) 4d. 

This relates to mechanism for connecting the bass 
keys of a pianoforte with pedals similar to those used 
in organs, and placed under the piano, so that the 
player may play simultaneously with hands and feet 
as on the organ, and it consists in the use of a double 
back-fall lever, consisting of two single back-fall 
levers connected together and to the pedal and key 
respectively. 

2623. Improvements Devices For COUPLING OR 
CONNECTING THE ARMATURES AND COMMUTATORS 
OF MaGNETO OR DyNAMO-ELECTRIC Macuines, W. 
R. Lake, London.—8rd June, 1882.—(A communica- 
tion from J. J. Wood, Brooklyn, New York.) 6d. 

This relates to an improved device for ti 


28138. Surrts, D. P. Belknap, San Francisco.—l4th 
June, 1882.—(Complete.) 4d. 

This consists, t, in providing the shirt with an 
open bosom or front made double-breasted, or fur- 
nished with two flaps, one overlapping the other, and 
interchangeable ; Secondly, in providing an attached 
collar to such shirts of such shape that it can be worn 
either high or low in the neck. 


SELEOTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


264,897. Macuine Gun, Sivert Pederson, Menomonee, 
Wis.—Filed January 3rd, 1882. 

Claim.—(1) The cylinder F, adapted to be revolved, 
and having a series of cavities provided with nipples g, 
in combination with sections G, provided with grooved 
ribs el, fitting into the cavities in cylinder F, and 
having chambers d icating with the grooves in 
the ribs, the several being arranged and adapted 
to operate as set forth. Q) The revolving cylinder F, 
provided with chamb and g d ti , in 
combination with magazine H!, having perforated 


the ends of the armature coils—of the Gramme class 
of machine—with the commutator sections. The 
improvement consists in affixing to each strip of 
copper projecting from the several sections of the 
commutator, of a clamp to receive the ends of the coil 
wires to be connected thereto, the wires being firmly 
clam: therein, thus avoiding the use of solder, and 
affording a ready means of detaching them when 
required. 

2632. Improvements Evectric Lamps, &c., W. 
R. Lake, London.—5th June, 1882.—(A communica- 
tion from J. J. Wood, Brooklyn, New York.) 6d. 

This relates to are lamps in which the regulatin 
armature carries a vibrating train of wheels which 
is engaged at the leading pinion with a rack on the 
upper carbon holder, and which has a terminal escape 
wheel or detent which is brought UP against a stop- 
tooth when the armature is attrac to separate the 
carbons, and is withdrawn from the stop when the 
armature is retracted, to allow the upper carbon to 
descend. The object of the present invention is to 
keep the arc at a constant focus, to do which both 
carbons must be moved. To accomplish this, a simple 
connection is made between the negative carbon 
holder and the spindle of the gear train, consisting of 

a rotary spindle ted in stati y ngs and 

geared on one side with the spindle of the vibrating 

train which meshes with the positive holder, so that 
as the train moves up or down, so both carbons 

be moved simultaneously in = directions to each 

other, thus keeping the focus of the arc constant. 


2644. Improvements 1n UNDERGROUND ELECTRICAL 
Conpuctors, L. Varicas, London.—6th June, 1882. 
—(A communication from G. Richardson, Philadel- 
phia, U.S.) 10d. 

One part of this invention consists in encasing bare 
conductors directly in hydraulic cement. Another 
relates to the construction of conduits of terra- 
cotta or cement for dation of insulated wires ; 
whilst another relates to improvements in laying con- 
ductors so that additional wires may afterwards be 
laid in the conduit with ease and speed. 

2646. Car Brakes AND Starters, S. Pitt, Sutton.— 
6th June, 1882.—(A communication from H. 
Hinckley and E. Culver, Philadelphia.)—(Complete.) 


6d. 

This relates to the use of springs connected with 
the brake blocks, so that when the latter are applied 
the springs are wound up; and when the brake 
blocks are withdrawn from the wheels the springs act 
on the car axles and start the car. 

2719. Covp.ine anp Burrinc APPARATUS FOR 
way VEHICLES, W. R. e, .—9th June 
1882.4 communication from B. H. Janney, 

relates to apparatus for ling the carriages 
of a train, and for buffing and maintaining the 
coupled vehicles in their proper positions, aud con- 
sists of a lever arm attached to the nose of the 
coupling, and which when swung back into a recess 
in the drawhead, an inclined face at one end of it 
comes in contact with the end of the long arm of the 
locking block, and swinging it on its bearings passes 
in behind it. The locking block being released by the 
pam of the arm, returns to its normal position and 
ooks the same. 

2770. Two-wHEeE_eD VEHICLEs, S. Pitt, Sutton.—13th 
June, 1882.—(A communication from P. Herdic, 
Philadelphia.)—(Complete.) 6d. 

The objectsate to obviate the shaking motion or lessen 
the jolting of a two-wheeled vehicle by the movements 
of the draught animal, and to relieve the animal of the 
repeated blows ordinarily inflicted by the violent 
vibrations of the shafts and load. 

2'794. Bor_ers ror Heatinc GREENHOUSES, C. Hulse- 
berg, Finsbury.—l4th June, 1882. 6d. 

This relates to the method of manufacturing the 
boiler, consisting in the boiler in two separate 
and distinct parts of wrought or cast metal, with or 
without a corrugated internal shell, and placing the 
— two parts close together, so as to form a saddle 

er. 

3132. Vatves ror Sream ‘Encines, A. M. Clark, 
London.—3rd July, 1882.—(A communication from 
W. S. Phelps, U.&.,and W. Hofford, Canada.)— 


(Complete.) 4d. 
The inventors claim, First, the ved follower ring 
P, compressing rings M, an rings N of the 


pac: 
piston valve ; Secondly, a piston valve provided with 


two compression rings M and packing rings N sepa- 
rated by a follower P, the outer —_ M being fitted 
to receive steam from the chest, an 
from the cylinder. 
3187. Recuatine THE or Arr TO FURNACES, 
R. H. Brandon, Paris.—6th July, 1882.—(A commu- 
ication from A. Howatson, Paris.)—{Complete.) 6d. 
This relates to apparatus for regulating the supply 
of air to furnaces by the feeding or admission of an 
additional supply of air thereto above the firebars 
immediately after the fire door has been opened and 
closed for coaling, the admission being automatically 
produced by the opening and closing of the door, and 
caused to cease gradually in any given period of time. 
Two forms of apparatus are described for effecting this 
object, in one of which mercury is employed, and in 
the other a weight is employed to close the supply of 
air when desired. 


bottoms and intermediate perforated slides 
and A‘, the slide A‘ being ada’ to receive a ball, and 
slide A° a charge of powder, the several parts be’ 

arranged and adapted to operate as set forth. (3) The 
revolving cylinder F, provided with chambered and 
poset sections G, in bination with zine H!, 


ving perforated bottoms and slides for the passage 
of balls and powder to the cylinder, the face of the 
magazine next to the cylinder being cut away so as to 
form a wedge-shaped cavity, as and for the purpose set 
forth. (4) The combination with cylinder F, provided 
with ratchet K! and chambered and grooved sections 
G, having cavities n!, the collar K?, having a dog to 
engage with the ratchet, a spring pawl n?, and a lever 
M!, connected to and operating pawl n?, the several 
parts being arranged to operate as set forth. (5) The 
combination of cylinder F, provided with chambered 
and g d ti G, the ine H1, provided 
with perforated bottoms and slides A°, M?, 


264.897 


provided with segmental gear M3, shaft M®, provided 

with segmental gear M‘, clutch N!, and arms M!° M1), 

and shipper N2, the several parts being arranged to 
operate as set forth. (6) The combination of cylinder 

F, vided with chambered and grooved sections G 

and nipples g, hammer V‘, formed with arm V3, lever 

V1, provided with a toe adapted to engage with lever 

V3, and arm M"5, connected to shaft M*, and adapted 

to act upon lever V1, the several parts being arranged 

to operate as set forth. 

264,051. Apparatus ror Makino INCANDESCENT 
Lamps oF Equat Resistance, Hiram S. Maxim, 
Brooklyn, N.Y.—Filed November 15th, 1881.~-Re- 
newed August 19th, 1882. 

Brief.—The lamp is charged with hydrocarbon 
vapour, and the carbon is then heated by a current 


of electricity until the deposition of carbon from 
the vapour upon the filament reduces its resistance to 
a standard, when a properly adjusted electro-magnet 
included in the circuit automatically breaks the same 
and prevents further deposition. 
264,958. Execrric Arc Lamp, Joseph Olmsted, New 
York, N.¥.—Filed September 7th, 1881. 
Claim.—(1) In an electric lamp having a fixed and 
ble electrode, bstantially as described, the 
combination, with the said movable electrode and 
mechanism for feeding the same, of a mechanical 
locking device connected with the feeding mechanism, 
and adapted to check the movement of the electrode, 
substantially in the manner herein set forth. (2) In 


an electric lamp and movable electrode, 
substantially as descri the combination, with the 
said movable electrode, of a swinging lever or frame 
sustained 7 spring or its equivalent, a grooved 
wheel or disc mounted in said frame, a cord and 
weight for imparting a rotary motion thereto, 
whereby the said electrode is raised, and mechanism 


cted with and operated by the movement of the 
swinging lever to lock or release the movable electrode 
in substantially the manner herein set forth. 


264,982. Evecrro-macnetic Motor, Edward Weston, 
Newark, N.J.—Filed May 8th, 1882. 

Claim.—(1) The combination, in an electro-magnetic 
motor, with a brush holder and brushes carried 
thereby, of a shifting mechanism for turning said 
brushes, and a resistance coil or coils arranged to be 
thrown in and out of circuit with the brushes by the 
movement of the shifting mechanism, as and for the 
purpose set forth. (2) The combination, with brush 


£54.93. 


holder H, brushes carried thereby, cog wheel F', of 
the toothed segment E and lever D, these parts being 
constructed and bined in sub tially the manner 
set forth. (3) The combination, of brush holder H, 
brushes carried thereby, cog wheel F!, toothed - 
ment E, lever D, and resistance coils R, said as 
being placed as described, and arranged to be thrown 
in and out of circuit with the brushes by the move- 
ment across them of the lever D as described. 
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THE SMELTING OF SPATHIC ORES IN STYRIA. 
No, Il. 


Tue newest and most improved blast furnace plant in 
the Vordernberg district is that belonging to Prince 
Schwarzenberg, at Trofojach, which was entirely rebuilt 
in the year 1871. It stands about half-way between 
Vordernberg and Leoben, in a more open situation than 
any of the upper furnaces, so that all the materials charged 
have to be lifted through the full height of the furnace, 
As in the works previously noticed, the ore is calcined by 
the waste gas of the furnace in Fillafer’s patent kilns, of 
which there are ten, arranged in a rectangular block, 13°5 
metres long by 4°25 metres broad. Each kiln has an 
internal capacity for 22 tons of ore, and is twice filled 
during the twenty-four hours, giving 3 tons of roasted 
from 4'5 tons of raw ore charged. The working of the 
kilns is regulated by the addition of more or less small 
ore; but when large ore alone is used the production is 
increased by one-half. The furnace is remarkable for the 
careful provision against loss of heat by radiation, the 
stack proper being surrounded by an outer casing at a 
considerable distance from it, The intermediate annular 
space is closed both above and below, and encloses a large 
volume of air, which, being stagnant, remains at a nearly 
uniform temperature of about 60 deg. Cent., the utmost 
variation between summer and winter being only 5 deg. 
The outer casing forms an imposing-looking tower of 
masonry, the lower part being square, 11 metres in the 
side and 5°6 metres high, with a siight taper upwards, 
each of the four sides being pierced by a large round- 
headed tuyere arch. The upper part is octagonal, also 
tapering, in a height of 11 metres, from 10 metres in 
diameter below to 8} metres at the level of the charging 
platform, The octagonal wall is continued for a short 
distance above the platform, and the space between it and 
the tunnel head is roofed-in, forming a shelter for the men 
working at the furnace top against the inclement weather 
prevalent in winter time. 

The furnace stack, which is scarcely more than one-third 
of the diameter of its outer casing tower, is made up of 
two walls. The outer one, of common bricks hooped with 
iron rings, is carried upon six cast iron columns, of the 
same height as the main tuyere arches, and carries the 
tunnel-head chimney above the charging platform. The 
inner stack stands entirely free within the outer one. It 
is built of fire-brick. The interior is nearly cylindrical, 
being formed of two acute conical portions joined by a 
cylindrical portion at the boshes. The leading dimensions 
are—Height, total, 15-900 metres ; height of lower cone, 
4'109 metres ; height of cylindrical ee 2°184 metres ; 
height of upper conical stack, 5373 metres ; diameter of 
hearth, 1°580 metres; diameter of boshes, 2°580 metres ; 
diameter of throat, 1°100 metres ; cubic volume of stack, 
58 cubic metres. 

Experience has shown that there is no considerable wear 
in the stack of these furnaces, except in the lower part 
near the hearth, which requires renewal after five or six 
years of continual working. Iron supporting columns are 
therefore used, as in the outer casing ; but they are not so 
tall, leaving only a height of 2 metres of hearth proper, 
that can be rebuilt when ne The tuyere plane is 
530mm. above the hearth bottom. There are six bronze 
tuyeres, the two lower ones blowing into the centre, while 
the axes of the two middle ones are laid 80 mm., and those 
of the two front ones 150 mm., off the centre line. The blast 
nozzles vary, according to circumstances, from 46 mm. to 
70mm. in aperture. The gas trap is formed by a sheet 
iron cylinder, 1°10 metres diameter and 2°2 metres deep, 
suspended in the throat, which is correspondingly enlarged 
to form a ring flue. The opening of the gas flue, which is 
948 mm. diameter, is 1°3 metres below the furnace top, 
and is fitted with a balanced valve for shutting off the gas 
when it becomes necessary to clean the flue, at which time 
the gas is allowed to pass into the air by an opposite passage 
connected with a chimney. At a depth equal to half the 
height of the furnace the gas main passes into a cylinder of 
1°58 metres diameter, terminating below by a funnel and 
pipe closed by a water joint, where the dust carried over is 
deposited, and the purified gas is delivered by a lateral 
‘ake te the conduit leading it to the kilns andstoves. The 
latter are a modified form of Gjers’ well-known pattern, 
and contain twelve pipes of elliptical section, 461 mm. by 
106 mm., giving a total length of travel for the blast of 
55 metres. The heat attainable is 555 deg. Cent.; but it 
is not found desirable to go above 340 deg., owing to the 
ready fusibility of the ore, which is liable to cause obstruc- 
tion at the tuyeres if the blast is too highly heated. The 
blowing engine, driven by an overshot wheel of about 
80-horse power, has two horizontal cylinders, of 1°264 m. 
diameter and 1'180 m. stroke, the suction valves, which 
work against counter springs, being placed in the cylinder 
cones, giving a minimum clearance space. The usual 
working pressure is 150mm, of mercury. The working 
details are very similar to those previously given for fur- 
nace No. 14, the materials smelted being calcined spathic ore 
of about 46 per cent. produce, fluxed when necessary with 
silicious clay, and puddling and heating furnace cinder. 
When the latter are used beyond a fluxing quantity, 
caustic lime is added, which is burnt in the ordinary 
roasting kilns used for the ore, and charged hot. The 
fuel used is exclusively charcoal, about three-quarters of 
it being from soft—coniferous—wood, and one-quarter 
from hard wood, ee beech. The former is derived 
from the forests of Upper Styria, while the latter is drawn 
from a much wider area, including Southern Styria, 
Carinthia, Hungary, and Croatia, On a large average the 
soft coal weighs 140kg. and the hard 230kg. per cubic 
metre, The fuel is charged by two wagons at a time, of 
0°75 cubic metre capacity, or 15 metres per charge, and 
the burden of ore and fluxes mixed, in two wagons, toge- 
ther of 750kg. The ore wagons have conical drop bottoms, 
which distribute the contents towards the circumference of 
the furnace, while the charcoal is, if necessary, levelled by 
hand. The number of charges passed through the furnace 
is, under ordinary circumstances, ninety in twenty-four 
hours ; but with hard driving the nwaber may in- 


creased to 125—the former corresponding to a production 
of 30 tons and the latter of 40 tons per day. Under the 
most favourable circumstances the fuel consumption is 
about 65 per cent., or 13 cwt. per ton of metal produced. 
The furnace is tapped at intervals of two hours, the metal 
forming a plate about 2m. square and 57 mm. thick, 
weighing up to 50cwt. A piece of solid metal is placed 
upright in the bed before tapping, forming a handle to 
which the crab chain is attached for drawing the plate out 
when solidified. When cold it is broken up by hand, or 
under a falling weight, into —_— about a foot square, for 
the — and puddling furnaces, when the make is, 
as is usually the case, white refining iron. Occasionally, 
however, a close, dark gray metal, suited for specially 
strong machinery and chilled castings, is made. 

The continually increasing difficulty of procuring char- 
coal iv sufficient quantity to meet the F evens of the 
larger modern furnaces has, for many years past, given 
rise to experiments on the partial or entire substitution of 
mineral fuel. For this purpose coke has been brought 
often from great distances, and it has been sought to use 
the local lignites in admixture with charcoal. The furnace 
at Trofojach was worked for a short time in the spring of 
1875 with a mixture of equal parts of Leoben lignite and 
charcoal, but the result does not seem to have been suffi- 
ciently favourable to allow of the method being perma- 
nently adopted. Similar trials have been made at different 
times at Priivali and Zeltweg, but the success does not 
appear to have been more than an experimental one. At 
Priivali, where mixed coke and lignite were used, the 
quantities of equivalent calorific values of the different 
parts were determined to be 100 kilog. of coke from 
Ostrau, in Moravia; 125 kilog. of coke from Fiinfkirchen, 
Hungary ; 125 kilog. of lignite from Liescha ; the latter 
— being much inferior in quality to the lignite of 
Leo 


n. 

The largest experiment in the way of substituting 
mineral for vegetable fuel, has been made at Klein, 
Schwechat, near Vienna, where two large blast furnaces 
for smelting the spathic ore of Eisenerz with coke were 
erected in 1873 by the Innerberg Haupt Gewerkschaft, and 
which have now passed, with the other property of that 
company, into the possession of Alpine Montan Gesell- 
schaft. These, both in regard to position and construction, 
present a striking contrast to the furnaces in the Alpine 
Valleys, being situated on the edge of the dreary alluvial 
plain extending eastwards into Hun y, and constructed 
onthe Buttgenbach system, where it is sought to preserve 
the upper part of the furnace by exposing it as much as 

ible to the air, and the region of the hearth, by the 
introduction of hollow iron boxes and blind tuyeres which 
are kept cool by a continual circulation of water. The fur- 
naces are of 285 cubic metres capacity, 19 metres total height, 
2°5 metres in diameter at the hearth, 5°70 metres in the 
boshes, and 3°85 metres at the throat, are blown by four 
tuyeres, and work with closed hearths and Liirmann slag 
twyers. 

As originally constructed there were eight rings of 
water boxes, of the same shape as the bricks, built into 
the region between the hearth and the boshes, but 
in the last rebuilding of one of the furnaces a smaller 
number of square bronze water tuyeres have been sub- 
stituted. They are built into the wall, and are blocked in 
front by about Gin. of brickwork, which can be easily 
replaced when burnt through. The water circulates from 
above downwards in a spiral course and even with the 
reduced number there is a considerable complication of 
pipes about the hearth of the furnace. The calcined ores 
with a proportion of raw smalls are brought by railway 
from Eisenerz, a distance of about 120 miles ; the coal and 
coke used come from Ostrau in Moravia, about the same 
distance, and the limestone flux from the Leitha moun- 
tains, about twenty miles away. For some time past 
only one furnace was blowing, but recently the second has 
been relighted ; one is kept on white forge, and the other 
on grey Bessemer pig, the make of the former being from 
40 to 50 tons daily with a consumption of 70 per cent. of 
coke and 40 of coal per ton of metal made, while with 
grey iron the make is somewhat less and the fuel consump- 
tion is increased to 80 of coke aud 50 of coal. The 
coke contains from 8 to 10 per cent. of ash, and about 1 per 
cent of sulphur. The composition of the metal is as 
follows :— 

White. Grey Bessemer. 
0°420 


Carbon combined ... ... ... ... 2°8380 

Carbon graphitic .. — «. 3°520 
Manganese 2°670 4°446 


The iron produced is mostly sold to works in Bohemia, 
Moravia, and other provinces, which are without a suffi- 
cient supply of pure ores for steel making. A certain 
—— 1s also used in the steel works at Gratz. Up to 
the present time, however, the works, whose value consists 
entirely in their central position between the ore and coke 
supplies, have not been very successful. They are very 
fortunately placed, as regards the disposal of the slags, as 
being in an agricultural country without any stone at hand, 
the slags are removed for road metal almost as fast as they 
are produced, and there is no accumulation of any conse- 
quence about the works, although they have been more or 
less active for eight years. 

The Neuberg works, situated about twenty-two miles 
north of Eisenerz, immediately below the main chain of 
the Norian Alps, are supplied with spathic ores from a 
series of smaller deposits which extend at intervals east- 
ward as far as Schwatz in Tyrol, where they pass into the 
famous antimonial and mercurial copper ores which made 
the fortunes of the Fugger family of Augsburg in tbe 
sixteenth century. As might be expected, from this 
association, the ores are somewhat pyritic; those from 
Gollrad, Altenberg, Solln, and Bohnkogel, which are 
smelted at the associated furnaces of Neuberg and Maria 
Zell, showing by analysis from about 0°5 to 2°4 per cent. of 
sulphuric acid, which, however, is nearly all eliminated by 
careful roasting in special kilns with a large admission of 
air, and in the worst cases allowing the roasted ore to 


weather for some time before smelting in order that the 
sulphates found may be washed out bythe rain. The high 
reputation enjoyed by the guns, pipes, and other castings 
made at the Maria Zell works is probably due to some 
extent to the presence of sulphur in the ore. According to 
the analyses furnished to the members of the Iron and 
Steel Institute, the amount of sulphuric acid in the calcined 
local ores smelted at Neuberg ranges from 0°003 to 0°377 per 
cent., while in that imported from Eisenerz it is 0°11 per 
cent. 

The Neuberg works formed the subject of a series of spe- 
cial articles in this journal in the year 1873,in which the main 
features as still existing were described. Since that time, 
however, a peculiar process of steel manufacture has been in- 
introduced, which was shown in action to the Iron and Steel 
Institute. This is a combination of so-called refiningin an 
open hearth furnace with the Bessemer process. The 
ps of crude metal taken melted from the blast furnace 
is blown in the converter for about twenty minutes, when, 
before it is completely decarburised, it is transferred to 
another ladle and poured into a fully heated Siemens-Martin 
furnace, where it is allowed to boil for three or four hours, 
two or three additions of malleable iron and steel scrap to 
the extent of about 4 to 5 per cent. being made at intervals, 
and finally about 5 or 6 per cent. of spiegel and a little 
ferro-manganese if necessary. This process is specially 
adopted for the production of the harder classes of steel 
when a quality equal to that made in crucibles is required. 
It is a somewhat delicate operation, as the success depends 
chiefly on keeping the metal on the boil during the entire 
refining period. 

The average consumption of materials for the different 
classes of steel is as follows :— 


100 parts by weight of Bessemer pig require of — 


100 of Bessemer ingots require— 
Tron and steel scrap... 3°7 >113'2 
Ferro-manganese and spiegel ... ... 
100 of open hearth iron and steel ingots require— 
ron and steel scrap 
Mil sale 15 mee 
erro-manganese and spiege! 2" 
Lignite 
100 of refined Bessemer steel require— 
Fluid Bessemer metal ... ... ... 950 
Rolling mill waste... ... ... ... 4351050 
Ligniteandcoal ... ... ... ... 43°0 


The ingots produced in the steel works are almost 
entirely worked up in the rolling mills and forges attached 
to the works, in which puddled iron is also produced in 
furnaces heated with wood and converted into a specially 
high quality of boiler plates. The more important 
machines in the forges and mills are two large steam 
hammers of 17 and 6 tons, four smaller ones, a heavy plate 
mill,driven by a steam engine of 600-horse power, with inde- 
pendent steam gear fortheadjustment of therolls—described 
in our 35th volume—a plate mill driven by a turbine of 
100-horse power, three smaller mills, also driven by water 
from 50 to 100-horse power each, two large steam shearing 
machines, and a hydraulic press of 400 tons power. The 
furnaces comprise two Bessemer converters of 4} tons, two 
5-tons Siemens-Martin furnaces, with auxiliary heating 
furnaces; three double puddling furnaces, three gas 
welding furnaces, ten steel ingot heating furnaces and 
fourteen boilers, twelve of which are heated by the waste 
flame of the puddling and heating furnaces. ‘The annual 
productive capacity is about 14,700 tons of finished iron 
and steel, of which about 7000 tons consist of heavy 
plates both of iron and steel. Among the principal 
examples of finished work shown to the visitors were—a 
large plate, 6°145 m. X 2°250 m. X 15 mm. in soft iron, 
one of 7'200 m. X 1°200 m. X 30 mm. in steel, the latter 
intended for the frame plate of one of the locomotives now 
building in Vienna for the Paris, Lyons, and Mediter- 
ranean Railway Company ; steel shells for torpedoes forged 
from ingots cast hollow, annealing pots for wire mills, and 
grinding discs for the Dingey mills used in the Pribram 
lead mines. The composition of the standard qualities of 
steel made at Neuberg is represented by the following 
analysis :— 


Bessemer. Martin. 

Hard. Medium.| Soft. Hard. Medium. Soft. 
Carbon ... ...  ... 0°638| 0°368 | 0°126 0°687| 0-303 | 
Silicon ... ... 0°444| 0°172 | 0°135 0-046} 0°010 | 0023 
Sulphur... ... ... 0°009| 0°015 | 0-014 0:008/ 0°006 | 
Phosphorus ... 0-044 0'060 0'036| 0-045 | 0-062 
Manganese ... ... 0°640) 0°417 | 0°158 0°404| 0-290 | 0-044 
Copper ... ... ... 0100) 0-037 0119} 0075 | 0-076 


The mechanical properties of the different products are: 


Ultimate |. $s] 
gation| tensile 3) 
Kilogs. per = 
| oq. mm. 
Hard Siemens steel | | 
Refined Bessemer steel . | 8 95 | 22 |117 
Sword blade steel | 
Refined steel shell ... ... ... | 20 | 7 28°7 | 103°7 
Medium hard Bessemer steel 
29°4| 96°9 


Medium hard Bessemer steel | 
| 


tire | 32 52:2 103°6 
Soft Bessemer steel plate | 25°5 553 | 48°7 | 104°0 
Soft Bessemer iron wagon tire | 23°6 48°9 | 59°@ | 107°9 
Soft Martin iron plate .. | 322) 412 | 661/107°3 
Heavy welded iron plate 23 | 879 | 824} 700 
Heavy welded iron plate... 360 | 673 


The quantities in the last column are the sum of those in 


| 
| 
| ; 
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the two preceding ones, as required by the German Rail- 
way Union, whose standard of quality is from 85 to 95 for 
ilway materials, 

The largest forge in the Alpine district is that at Dona- 
witz, near Leoben, which is well placed, being at the 
mouth of the Vordernberg Valley and near to the Seegraben 
mines producing the black lignites of Leoben. This was 
originally 8 in 1836-37 by Franz Mayr with a single 
puddling furnace, producing blooms which were finished at 
the rail mill at Priivali, and has by subsequent additions 
and the adoption of steam grown into a very important 
establishment, containing eighteen puddling furnaces, two 
open-hearth furnaces, and six rolling mills from 80 to 300- 
horse power each, with fourteen heating and annealing 
furnaces, producing plates, wire, and merchant iron of all 
kinds to the extent of about 15,000 tons yearly. The chief 
points of interest are to be found in the puddling furnaces, 
which are fired with lignite upon step grates, and are pro- 
vided with an auxiliary bed for heating the metal, and 
stack boilers for utilising the waste flame. The weight cf 
the charge is from 275 to 350kilog., according to the 
quality of the metal, and from ten to thirteen heats 
are puddied, giving the very large production of 
2560 to 4500 kilog., with a consumption of fuel of 
3300 kilog. These results are in great part due to the high 
quality of the metal, which is practically free from silicon, 
and to some extent to the careful heating of the metal 
before charging. The roofs of the furnace are built of 
magnesite bricks, a speciality of the works where they have 
been made for a great number of years past, and are found 
to stand well in places where they are exposed to flame 
only, and not to the scorifying action of oxide of iron. 
They are made from the native carbonate of magnesia, 
which is calcined, ground, and rendered plastic for mould- 
ing by the addition of a little clay as a binding material. 
The manufacture of cement steel for springs is also 
carried on at these works, but it is of diminishing import- 
ance, owing to the substitution of Martin and Bessemer 
steel. In the year 1881, 233 tons of spiral springs were 
turned out. There is also a department for boiler work, 
in which about 325 tons of boilers and special forgings 
were produced in 1881. The plates are produced from 
hammered blooms made in the old open charcoal hearth in 
the forges at Tollerl and Waasen in the neighbouring 
valleys. Other forges. are attached to the works at 
S. Peter and Géss, which are employed in the production 
of scythes and other agricultural implements, and there is 
also asmall sheet mill at Gemeingrube, which is historically 
interesting as having existed as a rolling, driven directly 
by a water-wheel, as far back as 1817. 

Amongst the numerous other establishments of the 
Alpine Montan Gesellschaft we may mention the Crucible 
Cast Steel Works at Kapfenberg on the Mar, which did no 
however, lie within the route of the visitors. Th se are 
noted for producing the highest quality of crucib e steel. 
particularly the harder kinds, amovg which the so-called 
manganese steel, containing about 1°5 per cent. of carbon 
and | per cent. of manganese, is specially noticeable. This 
is now being used for the rotating toothed cutters o! 
Brandt’s hydraulic boring machine in the Pritram mines 
and the western end of the Arlberg tunnel, the temper 
being given by immersing the points of the teeth in 
water when at a low red heat. Crucible cast steel is also 
wade at Eibiswald, near Marburg, the melting furnaces 
being on Siemens’ principle, and heated with gas from 
lignite. 

The last, and in many respects one of the most interest- 
ing establishments visited in Styria, was the steel rail 
mill of the Southern Railway Company at Gratz. This is 
principally intended for the re-manufacture of the iron rails 
worn out on the company’s lines—which have a total length 
of about 1700 miles—into steel by the Siemens-Martin 
process. The works, which were designed by the er, 
Herr Prochaska, include two smaller and two larger fur- 
naces, the former taking 54 and the latter 10 to 124 ton 
charges, which are modified in several important particulars 
from those in use elsewhere. The regenerators, instead of 
being immediately below, are in front of the furnaces, and 
the gas is introduced at the full temperature of its produc- 
tion without being previously cooled by passing through a 
rising pipe and horizontal main, which does away with the 
difficulties produced by the deposition of tar and other 
condensible products. The gas and air admission passages 
in the furnaces are laid with their axes converging towards 
the centre of the hearth, buth in the horizontal and 
vertical planes, so that the point of maximum intensity 
of the flame is in the middle of the bath, which not 
only gives a better utilisation of the heat, but 
protects the roof, which will stand from 300 to 
600 heats without renewal, the furnaces being kept at 
work for six or eight months continuously. The charge 
for rail steel consists of about 80 per cent. of old malleable 
rails, which are dissolved in a bath composed of one-third 
grey coke pig from Schwechat and two-thirds white char- 
coal metal from Vordernberg, with a final addition of about 
3 to 4 per cent. of spiegel and ferro-manganese. The steel 
contains :—Silicon, 03 to 0-4 per cent.; carbon, 0°4 to 
0°6 per cent.; manganese, 0°45 to 0°65 per cent. 

The smaller furnaces make 16 to 18 meltings per week, or 
about 4000 tons yearly.. The consumption of melting coal 
is about 60 per cent. of the weight of the ingots in the 
large furnaces. The latter have a large annular casting 
pit about 40ft. in diameter with a central ladle crane. 
The ladle is so deep that the stream of metal would issue 
with too great a velocity if allowed to flow into the moulds 
direct, and the current is therefore moderated by inter- 
posing a shallow trough with two spouts, which is slung 

low the top hole of ladle and allows two moulds to be filled 
simultaneously, with a corresponding reduction in the velo- 
city of the stream. When the demand for rail ingots is in- 
sufficient to use up the whole of the steel in the ladle, a pro- 
portion of ferro-silicon previously melted in a crucible is 
added, and the remainder is cast into crossheads and other 
parts of locomotives, crossings, &c., the addition of the 
silicon producing perfectly sound castings. The rail ingots 
of two rail lengths are reheated in a Bicheroux furnace, 
heated with K6flach lignite, having a bed about 25ft. long 


with ra working doors, and an inclination towards the 
fire-bridge of 10 deg. After passing the cogging mill they 
are sawn in two, and carried by a chain creeper to the 
mill and heating furnace, where - te are rolled into rails 
in single length. This mill being merely for the com- 
pany’s own requirements, it was not worked at the speed 
common in works making rails for sale ; but great care is 
taken to obtain the correct section, for which purpose a 
special finishing mill with only a cgi groove isused. The 
rail rolls are entirely of steel cast on the spot,and specimens of 
these were shown in the lathe that had been in service for 
four years in the mill. The various stages of the operation 
are controlled by analysis, and for this purpose special 
rapid methods are adopted in the laboratory. Thus the 
phosphorus determinations are made by gauging the 
volume of the phospho-molybdate precipitate in narrow- 
bore divided tubes, and the same solution that has served 
for the carbon determination by Eggertz’s method is used 
for the estimation of manganese by boiling it with per- 
oxide of lead, which converts the manganese into per- 
manganate, giving, after rapid filtration through asbestos 
with the help of an exhausting pump, a rose-coloured solu- 
tion, in which the metal is estimated by a standard solution 
of ferrous sulphate, as in the ordinary method of iron 
assaying. In this way a sufficiently accurate determina- 
tion is made in about half an hour, instead of the much 
longer time required when the result is to be obtained by 
weighing. 

In concluding this brief and imperfect notice of a very 
large subject, which may, however, indicate to the reader 
the rapid manner in which a series of objects of the 
highest interest were presented to the visitors in the short 
space of three days, we must express our thanks to the 
various officials and managers of the different works, who, 
both by personal explanation and more particularly by the 
admirable statements prepared for the use of visitors, and 
from which most of the details given in the preceding 
pages have been derived, did so much to render the visit 
pleasant and protitable. 


AUTOMATIC FIRE EXTINGUISHERS. 
HEREWITH is illustrated an automatic water jet for fire extinc- 
tion as made by Messrs. J. and W. Kane, of Philadelphia. 
Messrs. Kane claim for their invention that the valve has no 
sharp, tight-fitting slides or grooves to slide upon before opening, 
nor are there any fine teeth or perforations liable to become 
filled up, so that the danger of sticking on account of any rust or 


roughness on the surface is entirely removed. The valve has a 
full in. opening, and a little dish, or cone-shaped wheel, which 
causes the water to cover a large circumference. The cap shown 
on the valve, as closed, is simply placed there as extra precaution 
against dust. It drops off instantly from its own weight, as soon 
as the spring releases the water. The spring is made of steel, and 
cannot be removed until the solder holding it is melted, when the 
dust-cup drops, and instantly the valve is at work. 


THE STRUCTURE OF IRON AND STEEL. 


Dr. H. C. Sorsy, F.R.S., delivered a very interesting lecture in 
the Firth College, Sheffield, on last Saturday night, upon the 
subject of ‘‘ The Microscopical Structure of Iron and Steel.” There 
was a very large audience, which included many of the scientific 
men of the district. 

Dr. Sorby said he was first induced to investigate the subject of 
his lecture as bearing on the structure of meteoric iron. Little or 
nothing was known of the minute structure of irons and steels, but 
much might be learned of the nature of iron and steel by artificial 
fractures, though these showed more the lines and planes of 
weakness and the divisions between the constituent crystals, than 
the actual structure of the crystals and their relation to one another. 
It was, therefore, requisite to devise some means of ascertaining 
the exact structure of the metal independent of any lines of 
weakness revealed by fractures. The learned lecturer having 
described the means adopted by him to ascertain the exact 
structure of the metals, a as far as could be learned from the 
careful use of the microscope, various kinds of iron and steel contained 
at least well marked constituents. In the first place there was pure 
iron, and what was probably three well marked compounds of iron, 
with varying amounts of carbon or other substances met with in 
small quantities in different sorts of iron and steel, portions 
of included slag, well marked crystals of graphite, and 
small crystals, which might be silicon. The lecturer then 
proceeded to exhibit by means of the oxy-hydrogen lamp a con- 
siderable number of illustrations of the structure of various kinds 
of artificial iron and steel, some being photographed by Mr. Charles 
Hoole direct from the preparations, others from drawings by the 
lecturer, and others from natural prints. Commencing with 
various kinds of cast iron, it was shown that their structure was 
sometimes anes | modified by the presence of crystalline plates of 
graphite, over which was deposited what was probably free and the 
interspaces filled by what were probably two distinct compounds of 
carbon and iron. In other cases the structure was mainly depen- 
dent on the crystalisation of the iron itself, the graphite being 
thrown off towards the close of the process. In the case of white 
iron, the principal constituent was probably an intensely hard, 
white refined iron, with much carbon associated with which 
were one or more of the other compounds of iron and carbon pre- 
sent in grey iron. The microsco i anes of this white iron 
was exceedingly curious and autiful. The next illustra- 
tions were of various kinds of wrought iron. The ham- 
mered bloom was shown to consist of irregular mixtures 
of crystals of iron and portions of slag. When rolled out 
into a bar those portions of slag not squeezed out were 
drawn out into long threads, but the crystals of iron seen 
in the bar were not the — crystals of the bloom, but fresh 
crystals formed on the cooling of the har, since they exhibited 


little or no tendency to elongation in the line of the length of the 
bar, as would occur if the original crystals were drawn out by the 
process of rolling. The fibre seen on fracturing such specimens of 
wrought iron was mainly due to the elongation which occurred 
during the fracture, and was not characteristic of the unaltered 
iron. In connection with this illustrations were shown of the 
structure of armour-plates, of welded joints, and of all those kinds 
of iron which are employed in the manufacture of steel by the 
converting process. The change of structure produced by the pro- 
cess was, the lecturer pointed out, very striking, the most charac- 
teristic feature being the development of a network of flat crystals 
of an intensely hard compound of iron and carbon, scarcely acted 
upon atall by diluted acid, so that the rest of the steel may be 
dissolved away, and this compound left in sufficient relief for 
exquisite prints to be taken, as from a wood cut, Numerous illus- 
trations me taken direct from the iron and steel were exhibited 
with a lantern, and few microscopical objects are more beautiful 
than some of the preparations of this cemented blister steel ; since, 
when specimens are prepared, some of the constituents gave rise to 
the most exquisitely beautiful colours by interference of light. The 
difference between the structure of the outside of the converted 
bars where this hard compound of iron and carbon had been 
developed, and of the interior of the bar, was shown to be very 
great, this latter being mainly due to recrystallisation of the original 
iron. Ingots of cast steel produced by melting such blister 
steel had a totally different structure, which depended in the first 
place on large crystals, and in the second place on the minute micro- 
scopical structure of these crystals. The principal difference 
between the structure of such an ingot and that of hammered bars 
was that the whole mass was made more uniform and the grain 
very much finer. This was still more the case when the hammered 
steel was hardened, in which case the constituent crystals were so 
small that it was very difficult to learn much about them by micro- 
scopical study. The structure of Bessemer steel ingots was natu- 
rally different from that of the varieties of steel containing more 
carbon, and, though of coarser grain, closely approached the struc- 
ture of some varieties of Swedish iron. ‘This structure upon 
hammering was greatly altered, and became of fine grain and more 
uniform. In conclusion, the lecturer exhibited several illustrations 
of the structure of meteoric iron. This differed so much from that 
of most varieties of artificial iron that it was a long time before 
any point of similarity could be discovered. Alloys of iron and 
nickel of the same composition as meteoric iron were melted and 
slowly cooled, but nothing at all resembling the structure of 
meteoric iron was dae. At length it was found that the 
closest approach to this structure was in the case of iron which had 
been kept for a long time at a high temperature but not actually 
melted, under which condition some varieties of iron containing 
little carbon crystallised in large crystals, having some of the 
important characteristics of meteoric iron, whilst iron containing a 
certain amount of carbon crystallised in a manner imperfectly 
resembling the very perfect crystallisation of meteoricirons. Only 
that in these artificial preparations there was crystallisation of 
various compounds of iron and carbon, whereas in the meteoric 
iron there were varying compounds of iron and nickel. The inference 
to be drawn from these ects was probably that meteoric iron 
had been crystallised very slowly at a temperature below fusion. A 
hearty vote of thanks was accorded to the lecturer. 


THE tender of Messrs. Mowlem and Burt for carrying out the 
Hyde Park-corner improvement scheme has been accepted—total, 
£31,000—and they have commenced the work of removing Wel- 
lington Lodge, preparatory to its re-erection lower down Constitu- 
tion-hill. The other tenders were Messrs. Hill and Higgs, £39,000, 
and Mr. W. Webster, £39,727. . 


How To Mett Bapsitt Metau.—L. F. Lyne in American Ma- 
chinist, says : ‘‘I wish to say a few wordsin reference tothe treatment 
of Babbitt and other similar anti-friction metals. Workmen who 
are unaccustomed to mixing or treating metals while in liquid 
state will generally melt such metal upon a blacksmith’s forge by 
applying heat so rapidly that the ladle will become red hot before 
the metal within it begins to melt. When it has melted a dross 
rises to the surface and is skimmed off by the workmen and thrown 
away. The skimming process is kept up as long as the ladle is kept 
on the fire. Now such a course is all wrong, because, by applying 
heat toosuddenly, the metals which fuse at lower degrees of heat sweat 
out, and are burned before those which melt at higher temperaturcs 
become fluid. The dross, as it is commonly called, which rises to the 
surface, is in many cases the antimony or hardening property of 
the alloy, and should not be thrown away. The surface of the 
melted metal should be kept covered with fine charcoal, which will 

revent oxidation. A small lump of sal-ammoniac should also be 

ept upon the surface of the metal. The metal should always be 
stirred before pouring, otherwise the heaviest metals will separate 
and sink to the bottom of the ladle, and a constantly varying 
quality of metal will be the result. By melting the metal slowly 
and keeping it properly fluxed as described, it will run sharp, each 
castin will be found uniform throughout, and the metal be of 
equal hardness. In observing these simple precautions, much of 
the dissatisfaction now experienced in using Babbit and other anti- 
friction metals will disappear, and the metal not be condemned 
because it simply obeys the laws of nature and separates when 
improperly treated.” 


THE VIENNA ELEVATED RAiLway.—Unless, says the Wiener 
Herald, October 15th, 1882, every sign be false, the decision, with 
regard to the granting the concession of the Stadtbahn stands 
already on our threshold, and, in spite of the procrastinating 
policy of our Gemeinderath, in favour of Messrs. Fogerty and Co., 
the concession will, as we, in common with the Neue Frie Presse, 
hear, very shortly be granted to Mr. Fogerty by the Government, 
over the heads of our worthy ‘‘ Fathers of the City.” 
as we support the autonomy of the Gemeinde, we are equally glad 
that its members will suffer defeat, and in no way grudge Mr. 
Fogerty his victory. When one thinks of the experiences this 
man must have made when he came to Vienna to carry out his 
me of providing the city with a railway, such as would not have 

een more ably thought out, nor better suited to the interests of 
traffic, we cannot but admire the pluck and perseverance with 
which Mr. Fogerty stuck to his idea. Everything that common- 
place, narrow-mindedness, short-sightedness and malignity could 
devise, was summoned to thwart the execution of his project. 
Every stick, so to speak, that could be found was thrown between 
Mr. Fogerty’s legs, and all his goodwill and all his readiness to 
comply with every wish of the Gemeinde, and to make the most 
extensive concessions, were met with systematic derision instead of a 
ae acknowledgment. And at last, when they were almost 
at their wits’ ends for wherewithal to annoy Mr. Fogerty, attempts 
at bribery had to be invented in order to discredit him as much as 
possible. Instead of thanking heaven that foreign capital and 
constructive capacity can be induced to carry out an undertaking, 
for whose execution we must wait for many a year before we are 
in a position to call it into existence with native powers, the 
opponents have, in their almost incredible ignorance, employed 
every means they could think of to render the undertaking 
impossible. It must,therefore, be considered as a truly fortunate 
circumstance that the Government, less short-sighted than the 
worthy members of the Gemeinde, and more capable of recognising 
the advantages and scope of such a project as Mr. Fogerty’s, have 
come to the conclusion to grant him the concession for. the 
Stadtbahn, The Government allows itself, moreover, to be 
influenced by other reasons to bring this question at last to a 
settlement. There is reason to fear that the London gentlemen 
who are interested in this undertaking, if there be any further 
delay in its realisation, will withdraw from the business, which 
would be all the more to be regretted because the financing of the 
Stadtbahn is intended to be principally effected by English 
capitalists. The English not only bring us their good ideas, they 
bring us also their good money. 
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GORDON’S DYNAMO-ELECTRIC MACHINE. 

Tux first steam locomotives were crude machines compared 
with those which were constructed in the course of a few years 
after their first introduction. Just so, no doubt, will be the case 
with dynamo machines. The first dynamos were little more 
than models, and we are only now beginning to realise the fact 
that it is more economical to construct a dynamo which will 
absorb 100-horse power than it is to construct one to absorb a 
single horse-power. Then, again, new uses require new designs. 
The design of a pumping engine differs from that of an 
express locomotive ; so the design of a dynamo to supply the 
electric current for a large number of incandescent ps 
differs considerably from that designed to supply a large 
number of arc lamps, few years ago the success 
of incandescent systems was scouted by many and doubted 
by others, Time has proved that their fears were ground- 
less, and that incandescent lighting is not only an actual 
fact, but it is the system towards which almost all eyes and 
etforts are directed as the great work of the immediate future. 
Directly incandescent lighting became practical and no longer 
merely an incident of the laboratory, attention began to be 
directed to its introduction upon a large scale. Gas was already 
in possession of the field, and usually changes are not made 
unless the evidence of gain is very strong. There is, however, a 


stronger incentive to gain than mere economy, and that is fashion. 


i 


ly, 


designing dynamos for different purposes. Besides, however, the 
electrical matters to be considered in such designs, there remain 
thé purely mechanical details such as the proportion of parts, the 
strains, &c., to be brought into play, and these present some 
curious problems when taken in connection with the electrical 
requirements, 

‘The latest and most important development of the dynamo 
electrical machine we illustrate this week on page 316. It is the 
invention of Mr. J. E. H. Gordon, and has been constructed from 
his designs—in the preparation of which he was aided as to details 
by Mr. Clifford and Mr. Lucas—by the Telegraph Construction 
and Maintenance Company at its works at Greenwich. Before 
proceeding to describe the machine more minutely, it will be well 
to explain the principle on which it acts in general terms. The 
central armature is an iron disc, on which are arranged a 
series of wire coils, the wire being coiled in the same plane as the 
disc, The wires are united in a ring on the central axis, against 
which ring bears a gun-metal contact lever, into which is sent a 
current of electricity from two Burgin machines which act as 
exciters. The armature revolves between the two sides of a 
frame of cast iron, which carries a number of electro-magnets ; 
that is to say, of cores covered with insulated wire. From these 
the currents developed in them are led off to the lamps. Thus it 
will be seen that the field magnets are attached to the armature, 
and move, while the equivalents of the armature coils are at rest. 
There is no commutator, the machine being of the alternating 
current type. 


Fig. 5—THE PHOTOMETER ROOM. 


The electric light seems to have become fashionable, and this in 
addition to its inherent merits as a light. It is said to be, when 
used on a large scale, as economical as gas and as much under 
control. This being the case it was to be expected that 
machines would be designed to supply the current on a large 
scale. Under the usual conditions arc Pn have hitherto been 
arranged in series, that is, one after the other upon the wire 
joining the two terminals of the machine. Now, as each lamp 
opposes the current with a certain resistance, the adding of 
lamps in series increases the resistance in proportion to the 
number of lamps. If the resistance of one lamp is represented 
by x; the resistance of the lamps in series is represented by 
nx. <A certain electro-motive force is required to overcome 
the resistance «; but n times that electro-motive force is 
required to overcome the resistance nz, the current being 
constant, and, of course, the more constant the current the 
better for the lights. Putting this into the familiar symbols of 
Ohm’s law, C= FA we know at once that to retain C constant 
when R becomes n R, we must make the numerator n E. 
The feature of machines required to supply the current to 
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a number of arc lamps in series is high electro-motive force. To 
a certain extent quite an opposite condition holds when a large 
number of incandescent lights are under consideration. These 
lamps are generally arranged in multiple are, or each lamp pro- 
vides a path for the current from terminal to terminal ; or say 
two large main wires are taken from the two terminals of the 
machine, the lamps are strung between these two wires. In the 
case of the are lamps, with one lamp we require, say, a current 
of 20 Ampéres; the machine is not asked to supply more 
current though 100 lamps are in the circuit. It still sends 
20 Ampéres through the circuit. But taking one incandescent 
lamp as requiring 1 Ampére, by the arrangement adopted 100 
such lamps require 100 Ampéres, that is, 1 Ampére through each 
branch wire and lamp. Hence the machine has to provide 
quantity in one case and electro-motive force in the other. In the 


latter case, E represented in the formula C = Fa is constant, and 
C is increased by diminishing R. 


From these remarks it will be seen that a large amount of 
knowledge, talent, and ingenuity may be brought into play in 


On Wednesday evening a number of gentlemen interested in 
telegraphy, among whom we may mention Mr. W. Shuter, Mr. 
J. KE. H. Gordon, Mr. Brandreth, J.P., Mr. Stern, Sir James 
Anderson, Mr. Swan, Mr. Crompton, Mr. Dever, Mr. Willoughby 
Smith, Captain Halpin, Mr. T. Fuller, Mr. Clifford, Mr. 
Lucas, Mr. Moore, Mr. Willoughby Smith, jun., Mr. Wil- 
liam Smith, Edmund Dicker, visited by invitation the works 
of the Telegraph Construction and Maintenance Company, 
near Maze Hill, Greenwich, to see the first large Gordon machine 
which has been constructed. This machine can, with sufficient 
power, light 6000 Swan lamps, but this is not at present available, 
the engines used to drive it being a pair with horizontal cylin- 
ders, 2Uin. stroke, and 16in. diameter, making about 140 revolu- 
tions per minute. They were used for some time on board the 
Calabria for picking up cables. On Wednesday night about 
1300 Swan lamps of over 20-candle power were in use, lighting 
up every department of the large works. It will give some idea 
ot the dimensions of the system if we state that there are about 
8 miles of wire leads in use, 

This is not the first machine made by Mr. Gordon. Mr. 
Gordon’s present machine is an improvement upon an earlier one. 
In the former machine the revolving rings each carried the same 
number of magnet coils as the fixed rings carried armature coils, 
and it was found that an injurious inductive action militated 
against the efficiency of the machine. If a certain number of 
lamps were maintained by one coil, and the circuit of the next 
coil was then closed, there was a reduction of light in the lamps 
of the first circuit by some 20 or 30 per cent. ‘The cause of this 
was in the current circulating in opposite directions in uhe con- 
tiguous coils. In the present machine the armature coils are twice 
the number of the magnet coils, hence the magnets act on alter- 
nate coils. For example, at the instant when the 32 magnets 
are acting with their maximum effect on the alternate coils 1, 3, 
5 . . . 63, the other alternate coils, 2,4,6 . . . 64,are 
practically idle, and although the coils 1, 3, 5, &c., do act upon 
each other, it is with far less effect in there being comparatively 
a long distance between them, so that the effect is inappreciable. 
Our illustration of the general view of the machine, as seen at 
Greenwich, will give a better idea of the machine than mere 
description. Its total weight is about 18 tons. The weight 
of the revolving magnet wheel is 7 tons. The space occupied 
by the bed-plate is 13ft. din. by 7ft., whilst the diameter of 
the magnet wheel is 8ft. 9in. With 1300 Swan lamps in 
two circuits, the 128 coils are 4 in series and 32 
in quantity. The number of revolutions is 140 per minute, 
which gives a velocity of a little over 60ft. per second to 
any point in the revolving wheel. The revolving magnet coils 
are magnetised, as we have said, by the current from two Biirgin 
machines—one would in reality suffice—conveyed in the usual 
way by brushes making contact with the rings L Fig. 1, on the 
collars C, Fig. 2. The rings are usually of phosphor. bronze, and are 
separated from the iron collars by an insulator. The current in 
the magnets is 19 Ampéres, with an electro-motive force of 
88 volts. The current in each armature wire is 27'5 Ampéres. 
A detail illustration of the armature coil is shown in Fig. 4. 
Each coil is wound with wire ‘185in. diameter, its cross section is 
0269 square inch, and the total cross section of the 128 coils of 
wire in quantity is ‘0269 x 128 = 3°44 square inches, 

The coils may be coupled up in almost any way desired. For 


example, if the full 5000 lamps were placed on this machine, 
the 128 coils would be all coupled together for quantity. The 
number of revolutions would be raised to 200, with a current 
of 48 Ampéres in the magnet’s coils, giving the same electro- 
motive force as before, and the same current—24°25 Ampéres— 
in the armature wire. The armature wire will take a current of 
40 Ampéres easily. The core of the coil, N, is of wedge shape, 
and made of a piece of boiler-plate bent upon itself, so that the 
angle forms the thin end of the wedge, and the free edges, which 
do not quite meet, form the thickend. <A wedge- head ef a 
T-piece is inserted into one end of the folded plate and welded to it, 
the stem of the T being turned and screwed is passed througha hole 
in the fixed ring, and secured by nuts. A German silver flange 
is rivetted on a shoulder cut on the end of the core. This flange 
has cut into it slots as nearly as possible in a direction at right 
angles to the currents which may be induced in it, The connec- 
tion of the outer ends of the cores of the coils is made by pro- 
longing the cores outwards from the magnet coil, and securing 
them to a fixed iron ring-shaped plate, which form their support. 

In order that power may not be wasted in inducing currents 
in this plate, it ne back some distance, the Poms ae 
corresponding] longed. The space between wire 
the <n tee iron plate may be filled up with wooden 
plates or blocks, which form the second flange of the coil, Fig. 1. 
The thickness is such that the algebraic sum of the mag- 
netic potentials, induced by the magnetic poles at any point 
of the fixed iron ring, is as nearly as possible zero. The 
wheel consists of two central discs A, and of two cones B, 
whose bases fit upon the central discs, and through whose apices 
the main shaft passes. The discs A and cones B, Figs.2 and 3, are 
made of segmental pieces of boiler plate,so cut that the grain of the 
plate is radial to the wheel at the centre ofeach segment. The 
segments are rivetted together with butt strips in the way usual 
in boiler making. The discs A are kept apart at the centre by 
a cast iron distance piece. At the rim they are kept apart by a 
wrought iron ring. The cones B are of less diameter than the 
discs, so as to leave a space of flat disc all round exterior to the 
cones. The cones and disc are separated at the centre by mas- 
sive cast iron bosses, turned square to the shaft. where they butt 
against the disc, and conical where they butt against the cones. 
The cast iron distance piece D is of somewhat larger 
diameter than the bosses, so that the discs can be rivetted 
to it without the heads of the rivets interfering with the 

The cones, discs, ring distance piece, and bosses are 
all firmly rivetted and bolted together, being still further 
strengthened by angle pieces placed between the disc and the 
cones. The discs are rivetted with double butt strips, the cones 
with single ones. The butt strips of the cones are placed inside 
them, and the rivet heads countersunk, so that the outsides of 
the cones have perfectly smooth surfaces. The flat outer portion 
of the wheel receives the et cores M, which are 32 in 
number. Each et consists of a cylindrical iron core, of two 
bobbins of brass or other metal other than iron, containing wire, 
and of two pole pieces, The core passes right through a holein 
the discs A and wrought iron ring E, and is fixed so as to project 
equally on both sides. The brass bobbins are then slipped on one 
at each side of the disc, and the pole plates being fixed on hold 
the bobbins in their places. The pole plates are of iron, prefer- 
ably wrought ; their sides are not parallel, but form radii of the 
magnet wheel. 

The shaft runs in bearings, preferably of phosphor bronze, 
which are carried by the side frames. There is a large gap or 
opening in the sole plate, through which a portion of the wheel 
dips into a pit below the machine. This enables the centre of 
gravity to be kept low, and greatly increases the stability of the 
machine. The end thrust is taken by two loose iron collars 
placed on the shaft, and pressed gently against the inside ends of 
the phosphor bronze journals by means of set screws projecting 
from the ends of the cast iron bosses. These set screws are 
secured by lock nuts. Fixed rings of cast iron carry the fixed 
coils; each carries sixty-four armature coils. These rings are 
supported by being bolted to the inside of the gap in the sole 
plate, and by four cast iron struts. They are also tied 
by the screwed rods. Each fixed ring is made in three segments, 
one being much smaller than either of the other two. This is 
for the reason that if one of the magnet coils breaks down it can 
readily be got at by removing the small segment of one of the 
fixed rings, and turning the wheel until the damaged coil comes 
opposite to the gap so produced in the ring, the damaged coil can 
thus quickly be removed and replaced by another. 

The exciters used to supply the current to the magnet coils 
are driven by a separate steam engine. A dark room— 
Fig 5—is provided near the machine, in which is a photometer, 
and through which the steam pipes of the two engines pass. 
Stop valves are attached to these pipes, so that a man can 
control them while reading the photometer. A micrometer slow 
motion is attached to the valve wheels, so as to avoid any sudden 
changes of light. The following instruments are placed in the 
photometer room, in convenient positions for observation : 
—A strophometer, for showing the speed of the large 
dynamo; an Ayrton’s ammeter for showing the strength 
of the exciting current; and a steam pressure gauge. 
There are two lamps in the photometer, one in each of the 
two circuits into which the machine is divided. They are lighted 
alternately by means of switches. If there is any very great differ- 
ences in the number of lights on the two circuits, the one having 
the fewest lights will be brightest. In practice when the same class 
of houses are supplied from the two circuits there will never be 
any great difference in the number of lamps on each. An 
adjustment is, however, provided by the street lamps near the 
machine, which by a simple switch, S S, can be instantly 
transferred 50 or 100 at a time from the dimmer circuit to the 
brighter one. 

The use of a rod or ribbon for winding the coils instead 
of wire has recently been heard of a good deal. Mr. Gordon has 
experimented in this direction, and states that the effect of using 
a ribbon of such a width that the portion of its diameter which 
is furthest from the magnet poles is in a field of sensibly less 
intensity than the portion near to them was that only a very 
small electro-motive force was produced at the ends of the ribbon, 
an enormous quantity of horse-power was absorbed, and in two 
or three minutes clouds of smoke poured out of the machine, 
owing to the burning of the insulator. The reason of this is 
easily understood by looking at the figures, which represent a 
ribbon or rod of copper passing between magnet poles, the 
direction of motion being sup’ dicular to the plane 
of the paper. In Fig. 6 the directions and lengths of the arrows 
represent respectively the directions and magnitudes of the 
electro-motive force produced, while Fig. 7 shows the direction 
of the current due to them. Thus we see that only a small 
portion of the current arrives at the ends of the ribbon, and that 
most of it is wasted in forming “eddies” in the width of the 
copper. 

After their inspection of this fine machine and the lighting, 
which is on the largest scale yet attempted, the visitors were 
conducted through the Telegraph Construction and Maintenance 
Company’s cable constructing works, where they inspected the 
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various machines at work and the processes employed in coating 
cable cores, and then building upon these the various insulating 
and strengthening materials and wires that go to make up the 
modern submarine cable. Few people have any idea of the 
enormous strength requisite for the shore ends of an oceanic 
cable, or for the cables of some of the small but turbulent and 
irregular-bottomed seas. A visit to these works will, however, 
soon show that though all the cables used in the world are made 
y a small number of firms, these few use an enormous quantity 

materials of different kinds gathered in from many directions. 
The central portion of the cable consists of one or several 
strands of copper wire, usually coated with gutta-percha by 
machines which, though simple, are the results of costly experi- 
ence. This core is now in many cases covered with a cotton tape 
laid on longitudinally and succeeded by a thin brass tape about 
0°625in. wide, and laid on by simple machines carrying a pair of 
bobbins revolving round the core as it travels, and placed at an 
angle, which causes the edges of the tape to meet or slightly 
lap. The brass tape is succeeded by narrow cotton tape steeped 
in a preserving substance, such as boiled Stockholm tar, and 
sometimes other materials of a similar nature. These tapes are 
wound or laid on the core in the same way as the brass tape, and 
in some cases two are used, the one covering the other, the lay 
or direction of winding of the outer tape being contrary to that 
of the under tape. As the cable so far completed leaves 
this machine it passes through a mixture of Stockholm 
tar, &c., and is then covered with a coating of jute yarn. 
From the machines which perform this coating the cable 
runs into tanks and lies there in water, lengths of about 
twenty-five miles being in each tank. While in these 
tanks the continuity of the core of the cable and its 
electric resistance are tested by a complete arrangement of test- 
ing apparatus in a separate building. In passing it may be 
mentioned that some of the 1500 lamps supplied by the monster 
machine are in this testing department, and though it was ques- 
tionable whether the powerful currents passing through a 
number of leads in this house would affect the delicate instru- 
ments employed, it has been found that they have no effect 
whatever, the expected induction effects being completely pre- 
vented by the alternating current, and by the eliminating effect 
of the proximity of the several leads. 

As the jute covered, and so far completed, cable leaves these 
tanks it passes through a machine of large dimensions, by which 
it is covered with galvanised iron wire, The cable passes verti- 
cally from one floor to one above through the axis of a machine 
consisting chiefly of a horizontal revolving disc carrying a number 
of bobbins filled with the wire, and to which are given a 
motion similar to that of the moon, so that they always present 
the same face in the same direction, and thus prevent the 
twisting or torsion of the wire. Machines for performing this 
work are usually made with vertical bobbin discs, the cable 
passing horizontally, but there seems to be some advantages in 
the arrangement above described. As the wire is wound on by 
these machines it squeezes the water out of the jute covering, 
and in its progress the cable passes through a machine by which 
it is again payed over with boiled Stockholm tar, &c. In this 
condition the cable may be complete for some purposes, but for 
shore e: 's it is again coated with two wide jute tapes wound 
on in opposite directions, and subsequently with one or more 
coverings of coated iron wire, sometimes as much as 0°375in. 
in thickness. All the machinery for effecting these operations is 
in communication by belts and strap shifting gear and brakes, 
because a fault or break of wire, tape, coating, or any other 
imperfection making it necessary to stop one, makes it necessary 
to stop all, for the process is a continuous one from the com- 
mencement of the combination of core with tapes. Some idea 
of the quantity of materials used at the works may be gathered 
from the fact that when the company began to adopt the tape 
covering they could not obtain the quantity required from any 
tape manufacturer. There was not one that could give them 
more per week than they wanted per day, namely, about 6000 
gross of yards. Of the jute tape about 30 tons per week are 
used, and over 200 tons of wire are sometimes used per week. 
The repairs of cables cost an immense sum, and some of these 
machines are always at work in making the cable, with which the 
Telegraph Construction and Maintenance Company are prepared 
without a moment’s loss of time to repair and maintain those 
of the Eastern Cable Company in all waters and at all times 
by means of their fleet of steamships. 


PNEUMATIC HYDROMETER. 

Messrs. W. Rep anv Co., of 5, New London-street, E.C., are 
making what is known as a pneumatic hydrometer for measuring 
liquids and semi-liquids at a distance. This apparatus consists 
of a glass U water gauge with attached pipe or pipes, and a small 
pump to charge the pipe with air. It is made for measuring and 
indicating by an attached air pressure indicator the depths of 
liquids in seas, rivers, mines, wells, reservoirs, vats, ships’ holds, 
and soon. By charging the pipe leading to the liquid required 
to be measured with compressed air, which will have a pressure 


UO 


equal to that due to the head of water above the lower orifice of 
the immersed pipe, the water in the water gauge rises and falls 
in unison with that in tank or vat, and the indications are con- 
tinuous. By means of sundry outlets in a distributing tap, 
corresponding with an index and pointer, the contents of any 
number of receptacles can be registered on the same gauge. 
Thus, on a single indicating dial placed in the captain’s cabin or 
engine-room, the depth of water in all the bilges, holds, tanks, 
and water receptacles in the ship, as well as the draught of water 
fore and aft, may be at once indicated ; or the contents of every 
vat in a brewer's store may be indicated in his office, simply by 
momentarily depressing the handle of the charging pump. When 
great accuracy is not required the water gauge is not employed, 


but only a pressure indicator. As constructed by Messrs. Reid 
and Co., the apparatus is handier than in the form commonly used. 


THE COST OF STEAM ON TRAMWAYS. 


Tuer Stockton and Darlington steam tramways have now been 
in constant work for upwards of twelve months, and Mr. Robert 


| Sutehall, the manager, gives some very valuable details as to the 
|running expenses attending the six Merryweather engines of 
| the steep gradient and air-condensing pattern. The figures 
| given below include renewals and repairs. The chief gradients 
' are two, varying from 1 in 20 to 1 in 30, and a third, 300 yards 

long, also varying from 1 in 20 and upwards. The sharpest 
| curve is of 40ft. radius. 


Stockton and Darlington Steam Tramways Company, Limited.—Cost of gem’ and Running of Engines for week ending 


Monday, July 2Ath, 1882.—Average 
| ke. } Coal. Oil. Waste. No. of |Cost per 
| Repairs Co! Miles 
Bangin. | renewals, Quantity.| Quantity. Quantity. Quantity. run. \worked.|per mile 
es d. tons, s, d. qr. d. half pints.|£ d. Ib, £8. | d. 
115 0/0 60 | O 2 101910 8 0 10 19 O34 1 0 4 8 411] 810 \lday 2°84 
Bic 1 B 0311 1 0 4 8 8 3] 350 \5daysf| 
0 2 |019 9 4 19 1 0 4 $812 8| 845}6cars 2°85 
ROS 1028.0 10 3 5) 034 1 0 4 814 0} 825 3°07 
Steam riser .. 1 4 0 | | 215 0}; — 
1310 0/3 18 | 7 1/514 5 |4 0 0 24) 116 108 20 $310 8/1905 — | 


Average cost per mile, 207d. Cost of water, “12d. Total, 3-09d. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsibl ‘ees pinions of our 
correspondents. 


COLLAPSED BOILER FLUES. 

Str,—I was pleased to read your remarks on boilers in your issue 
of the 18th inst.; and as an example of the want of such information 
being widely diffused, not only amongst firemen, but also amongst 
their masters, the proprietors of boilers, I beg to inform you of 
the following case which occurred last week :— : 

I met a gentleman who has recently taken over an old business 
where there are several boilers at work, and, knowing them to be 
uninsured, I asked him if it was his intention to — them under 
the care of a company. He answered, “‘ No, Sir, Ishould certainly 
not allow any of your inspectors to take a hammer and chisel into 
my boilers in order to knock a hole through and so stop the works 
for perhaps several days or weeks.” I said, ‘‘ Whatever company 
you propose to insure them wth, should the inspector find a thin 


lace in a plate, so thin that he considers it dangerous, he will | 


nock a hole through or be neglecting his duty ; and you ought to 
feel grateful that - does knock it through, Lecanse he probably 
prevents an explosion, which would be an incalculable loss. 
‘Then,” says the gentleman, ‘‘I will not insure at all, because I 
know enough about boilers to be well aware that nearly every 
explosion is caused by shortness of water, never through thin places 
in plates.” 

This is not a solitary instance, but is a particularly bad case 
because this gentleman is well aware of the cause why one com- 
pany has refused to insure his boiler within the past two years, 
and why, previous to that, another company gave them up ; and 
he must X sg know that the best fireman they ever had about the 
place left them on account of the persistence of his master—the late 
proprietor—working one boiler at a pressure that this fireman 
vowed was unsafe. 

Would it not be wise, under the new Act—Hugh Mason’s Act— 
for all corporations and local authorities to distribute copies of the 
monthly returns from the Board of Trade showing the causes and 
effects of the explosions? If this was done there would be no 
excuse for the ignorance of such men as I have given an instance of. 

Bradford, October 23rd. A READER. 


ELECTRICAL STANDARDS OF MEASUREMENT. 


Sir,—There is a certain gentleman who sometimes writes to a 
technical contemporary over the signature “‘Omega” whom it would 
be well to invite—if only one knew his real name—to answer 343 
correspondent ‘J. B. W.” The task of enlightening “‘ J. B. W.” 
has been undertaken, however, by a well-known electrician, J. B. 


Sprague by name, in the pages of the English Mechanic. No letter | 


nor even a sledge hammer will avail ‘‘ J. B. W.’s tutor unless he 
—“J, B. W.”—is willing to put himself entirely in the hands of his 
teacher. He must not have “‘other ideas,” at any rate when dealing 
with electrical units, for the subject is never settled for twelve 
months together, so that what we talked “‘ shop” about yesterday is 


consigned toa bottomless limbo to-day. ‘J.B. W.” writes, as | 


Artemus Ward said, ‘‘ Sarkastic.” Does he not know that the 
writers in the said standard work he quotes are those that sit at 
the feet of the modern (samaliels ?—I beg pardon, at the feet of the 
modern mathematical giants—Sir W. Thomson, Lord Railegh, the 
late Clerk-Maxwell, Prof. Tait, Prof. Ayrton, Prof. Clausius, 
Prof. Helmholtz, andso on. Is thy servant a dog that he should 
despise the teachings of these mighty men? Certainly not; and I 
for one thoroughly believe that we shall get clearness and symmetry 
out of chaos, and this too ere long. Whether the writers understand 
the masters is another question, but that some strut in borrowed 
plumes is unmistakeable. I could, I think, explain the standards 
of electrical measurement to “‘ J. B. W.,” if he would let me begin 
and go on as I wished, and get rid of those preconceived ideas of 
his—such, for example, as “‘ The electro-motive force can under 
no possible cir t exceed the resistance.” 
London, October 23rd. 


Str,—The electrical definitions quoted by “J. B. W.” in his 
letter in last Friday’s ENGINEER, seem to me to be “‘ some of those 
things that no fellow can understand.” I understand the technical 
terms he quotes as follows, and five or six years’ study of electricity 
has not shown me anything incongruous in these definitions :—(1) 
Potential, or more strictly, difference of potential: the power of 
doing work; the quantity and tendency of the electricity in two 
oppositely charged conductors to combine; analogous to the total 
pressure on a steam boiler, which is really the difference of 
pressure between all the steam and the atmosphere, not the 
pressure per square inch only. (2) Electro-motive Force : the useful 
effect of potential when put to work—analogous, perhaps, to 
mean cylinder pressure x area of piston. (3) Conductivity: the 
converse of resistance. (4) Resistance: electrical friction, which, 
like mechanical friction, causes heat ; it also resembles the friction 
of liquids in pipes. (5) Intensity : aot mgr yd electricity ; a con- 
centrated current of great s , capable of doing effective work 
through high resistances. (6) Quantity: low-pressure electricity, a 
current of less speed, giving great power through low resistances, 
but easily checked—intensity and quantity are only another illus- 
tration of the mechanical rule, ‘ What is gained in speed is lost in 

wer.” (7) Capacity: to use “J. B. W.’s” simile, the amount of 

r that the jug will hold, but except with very large surfaces or 
long lines, it is so small as to be almost infinitesimal; ¢.., if avery 
long cable be insulated at one end, and the battery current put on 
at the other, the current will flow into it for a perceptible time till 
it is full, and will then stop. 


“J. B. W.,” in discussing Ohm’s law and the equation C = + 


says, “ Let E = 100 Volts, R=10 Ohms, then C = > = 10, but 
10 what?” 10 Ampéres, C being the measure of quantity of the 
current, not of the intensity, and the Ampére, the unit of quantity, 
is that quantity which an electro-motive force of one volt will drive 
through a resistance of one Ohm in one second. I do not make 


out his theory that E ought to equal R, or his illustration of it, for 
| surely in a water pressure, or any other engine, if the resistance to 
| motion equalled the driving power equilibrium would result, and 
| the _— would not move. I suppose he means that he has con- 
| fused E—that is, electro-motive force—tension, or intensity, and 
| internal resistance of battery into one and the same thing, but they 
| are three different things, though very difficult to separate and 
| define. Internal resistance of battery—which, perhaps, might be 
| very loosely called inversely analogous to the heating surface 
| of a boiler—must not be greater than R of outside circuit, or 
; the circuit will take more current than can be generated con 
| tinuously, that is, the engine will be too big for its boilers, The- 
| internal resistance of most dynamos is so low that this is hardly 
| likely to happen with them, but I suppose the speed would have 
| to be increased if it did. Electro-motive force is not measured and 
| defined by R, but by R and C, being one of three terms, from any 
| two of which the third may be found. Thus, if an arc lamp 
| requires a current of 40 Ampéres and the circuit R is 3 Ohms, 
| electro-motive force must be 120 Volts. An incandescent lamp, 
requiring a current of 14 Ampéres, R of circuit being 60 Ohms, 
| electro-motive force must be 90 Volts. Makers of lamps know 
| their working resistance, and the quantity the circuit must have to 
light them properly. Makers of dynamos know the power of their 
machines for given speeds ; RK of metal circuit is easily found, and 
the speed of dynamo must then be adjusted to do the work. 

I should think that Killingworth Hedge’s book on “‘ Electric 
Lighting ” would probably supply what ‘‘J. B. W.” wants, being 
a plain and simple record of actual work, both his own and other 
es written by a man who was an engineer long before he 
took up electricity. I have not seen the last edition, but I hear 
that it is in the same style as his older one, only vastly extended 
and improved, An ELECTRICAL STUDENT. 

October 23rd. 


Srr,—May I tell “J. B. W.” that if he has{been trying to 
obtain clear ideas on electricity by simply reading books, it is by no 
| means mee prs that he has become a little ‘‘ mixed.” If he will 
| go through a steady course of experiments he will find out what it 
| is the books try to express. Possibly he will then be able to do 

mankind the service of expressing it clearly. 
OnE Wuo Has Triep. 

6, Westminster-chambers, Victoria-street, S.W., 

October 24th. 


THE CASTING OF PIPES, 

Srr,—In your esteemed journal of this week I see there is a 
reply to my letter on the above subject. Now I am sorry a 
| practical man has not taken the matter up; but then I am sure 
| men of experience would agree with me, and not with the gentle- 
; man who signs himself ‘* Prior,” and who has simply had the 
| “charge” of about 80,000 tons of pipes. Iam at a loss to know 
| what he means by the “‘charge ;” does he mean the superintendence 
| of the re casting, proving, or laying? He says all engi- 

neers specify that pipes shall be cast with their sockets down, 
which is not true, as I can name and show him the specifications of 
| many eminent engineers of the present day who will have their 
| pipes cast socket se 
| _ ‘*Prior” asks if I ever saw a pipe cast. Allow me to inform him 

that I have cast personally—not merely seen them cast—double 

the quantity he states he has had in ‘‘charge,” and have superin- 
| tended far more than this; I have made them in ft. and 12ft. 
lengths, sockets up and down, and when I say they are 
better sockets up I can prove it, and as to his saying 
it is not more expensive to cast them sockets down it 
certainly shows he has never had the casting of them 
himself, or even went into the cost. Why, the cutting off in 
the lathe itself is an item which makes it more expensive. He 
asks if I understand the flow of metals, and will I assert that he 
cannot fill a bottle by passing a fluid through the neck. I can tell 
him I fancy I know more than he about the flow of metals, and as 
to the filling of the bottle, he may know more of that than of pipe 
casting. However, I will ask him if he filled a bottle with water 
and let it freeze, which would freeze the first, that in the neck or 
that in the body? It is the same with iron, and therefore with 
pipe castings. As I have said, I have cast personally many thou- 
sands of tons, and have superintended the moul ing, casting, 
dressing, and varnishing of many other thousands, and have never 
found any spongy in the socket, because I have always cast two 
risers or heats on the opposite side of the socket to that where I 
put the “git,” which can be cut off by the dressers; and for 
another reason, the socket is always so much thicker than the 


y. 

Further, it is true the socket cannot have “‘ set” as soon as the 
body, it being so much thicker; therefore, when you cast the 
socket down it is useless to put any head on, as it will have set in 
the body long before the socket, but if you put two risers as I have 
named on the socket ow a then do their work, and you will find 
the socket as sound as a bell, and the spigot end—in fact the whole 
of the length of the pipe—will be found sound, as there will be this 
great quantity of metal on the top to feed it. 

Your correspondent must remember that he is talking to a 
thoroughly practical man, and one that has tried all these things 
before he A es to talk of them. EXPERIENCE, 

October 23rd. 


RHEOSTAT FOR ELECTRIC LAMPS, 
Sir,—Referring to the cut and descriptive paragraph in your 
issue of October 20th of a rheostat for varying the resistance of 
incandescent lamp circuits, «bm of which the brightness of the 
individual lamps of an installation can be regulated at will, which 
instrument is stated by the Scientific American to be the invention 
of Mr. Patrick H. Fox, of New York city, I beg to state that an 
essentially similar rheostat was designed by me and used at the 
Earnock Colliery as far back as August, 1881. The only difference 
between Mr. Fox’s regulator and mine is a mere matter of detail. 
I employed a travelling contact pressed firmly against the convolu- 
tions of wire and actuated by a small crank, in place of the loose 
collar and set screw — him. ALFRED R, BENNETT. 
30, Hill-street, Garnethill, Glasgow, October 25th. 
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RAILWAY MATTERS, 


TuE directors of the Madras Railway Company have elected Mr. 
Harry J. Thompson, A.K.C., Stud. Inst, C.E., to fill the vacant 
appointment of assistant civil engineer on their Indian staff. 

Tue Moniteur Belye of the 16th inst. contained a statement that 
a meeting was to take place in Paris on the 24th inst. for the 

yurpose of considering the proposed winding up of the Eames 
Brake Company. 

On behalf of the Austro-Hungarian railways, the Lemberg- 
Zernowitz-Jassy Railway Company have introduced a new direct 
through tariff for the transit of goods from the Austrian frontier 
to or through Roumania, the goods being by this tariff franked for 
the Austrian, Hungarian, and RKoumanian customs’ requirements. 
This tariff will necessarily facilitate and simplify the traffic to a 
great extent, and will doubtless lead to a considerable increase of 
trade between the countries named. 

Mr. JAMES GowAns, contractor, of Edinburgh, d the 
work of laying down the South Shields Corporation tramway at the 
pier promenade on Monday, July 24th, and finished at Tyne Docks 
on Saturday, October 21st, this being the exact time allowed for in 
his contract, viz., twelve weeks. The length of mie the laid 


down, taken as a single line, is three and a-half miltg, The gauge 
is 3ft. Gin., and the system laid down is that known ad ‘‘ Gowans,” 
The works have been carried out under the direction of Mr. 
Matthew Hall, borough engineer. 

THE Magistracy of Vienna have, after an exhaustive discussion 
during three meetings, at which the project of Ob. Ing. Berger, 
chief of the Stadtbauamt, found general approbation, unanimously 
decided for the arching in of the Wienfluss, a small stream, a tributary 
of the Danube, from which Vienna takes its name. It has long 
been proposed that this stream should be arched over, and the 
project is now brought forward in connection with a Stadtbahn, 
and the execution of the project is to be completed within three 
years. The Magistracy r Is t temei ath also to 
accept the scheme. Herr Berger calculates that he will obtain from 
the sale of the ground reclaimed by the execution of the project a 
surplus of three million florins after defraying all expenses. 

As far as is at present known, the most serious result of the 
storia of Tuesday is the destruction of a railway bridge on the 
Great Western Railway over the Avon at Cattistock, near Dor- 
chester, just as a train from Bristol was passing over it. One 
ca e fell through, but there was no one in it. The driver was 
severely scalded, and the fireman escaped with a few slight burns, 
Some of the passengers were a good deal shaken. The entire 
bridge, buttresses, and wing walls were swept away by the tremen- 
dous rush of water, which flooded the line fora mile, and destroyed 
a good deal of the permanent way. All traflic was suspended for 
the day, as it was also on the Bridport section of the Great Western 
yy | owing to extensive landslips. Two other bridges further 
up the line from Cattistock were also washed away. 

MaJor-GENERAL HUTCHINSON has sent in a report on the causes 
of the accident which occurred shortly before 7 p.m. on the 7th 
August, near Ewood Bridge, on the Blackburn and Over Darwen 
Tramways. In this case as a heavily laden ear drawn by a steam 
engine, going from Blackburn to Over Darwen, was passing round a 
curve just after crossing Ewood Bridge the car turned over on its 
right side, and was dragged along a short distance before the engine 
stopped. The lessons to be derived from this accident, he says, are 
(1) the a of observing very moderate speeds in the descent 
of — nelines; (2) the necessity of avoiding overcrowding, 
especially on the roofs of cars; and (3) the importance of having 
the governor examined at short intervals by a competent person, to 
see that it comes into action at the speed laid down in the rules, 

A CORRESPONDENT writes to the National Car-Builder as 
follows :—‘‘ A very effective and cheap method of testing loco- 
motive boilers, either in the repairing of them or in new work, has 
been invented by Mr. Robert Wiggins, general foreman of the 
Cleveland, Columbus, Cincinnati, and Indianapolis shops, at 
Delaware, O. The method consists in completely filling the 
boiler with cold water when it is over the pit. A connection is 
then made with the steam-heating pipes in the pit from any con- 
venient opening in the boiler, the steam turned on, and the water 
in the boiler heated. When the water is sufficiently heated to 
approximate the condition of the boiler when in actual service, a 
small force pump is connected with the boiler, and as the latter is 
already full of water, a few strokes of the pump, drawing water 
from a bucket, runs the pressure up to any desired height.” 

THERE was @ narrow escape outside Abernant tunnel, Vale of 
Neath Railway, Monday night. The last nger train from Swansea 
to Merthyr, immediately on coming through the tunnel at forty 
miles an hour, came into collision with the hini part of a goods 
train, which had just preceded the passenger train and was being 
shunted. Fortunately, one of the men of the goods heard the 
approaching train, and ran back with his light, enabling the driver 
to reverse and slacken considerably. But query,” adds our 
correspondent from Wales, “‘ should there not be a rigid inquiry. 
Should the ‘ passenger’ be allowed to pass through the tunnel 
until the ‘ goods’ was shunted. In shunting a wagon might give 
way, and there would be no chance of oveiling a disaster. Is it 
possible, I do not say it is true, that a signalman long accustomed 
to the fact that a train took so many minutes to go through}the 
tunnel would, at the expiration of that time, let the passenger 
train go without having ‘line clear.’ ” 


THERE is such an enormous difference between the great tropical 
heat of Vera Cruz, with its ordinary temperature of 98 deg. in the 
shade, and the cooler atmosphere of the elevated upper plains, that 
it would be ree if not absolutely dangerous, to expose the 
train officials of the Mexican Railway to the risks contingent to 
working direct from the one to the other. Boca del Monte, or 
mouth of the mountain, stands, as its name implies, at the top or 
commencement of the valley which leads down to the lower plains. 
It is situated near the foot of the snow-capped mountain, 
Zitlaltipetl, whose summit is 17,800ft. above sea level. Its 
peculiar position gives it such a highly rarefied, chilly atmosphere, 
as to be keenly felt even by persons arriving from the direction of 
Puebla and the city of Mexico, and it can therefore be readily 
understood how severe would be the effect on those proceeding 
from the tropical sea coast. For train working, or climate purposes, 
the Mexican line has, therefore, according to a oe read before 


the Institution of Civil Engineers in Ire b . Mills, to 
be divided into three sections—the first, from Vera Cruz to Paso 
del Macho ; the second, Paso del Macho to Boca del Monte; and 
the third, from Boca del Monte to the city of Mexico and Puebla. 

THE Canadian Pacific’s main line is constructed for a distance of 
440 miles west of hit me of which about 300 have been built 
since May by Messrs. Langdon, Shepard, and Co. The whole dis- 
tance was built within fifteen months. The south-western branch 
of the Canadian Pacific is now built two miles south of Morris, 
and the Selkirk branch is also under construction. Mr. Van Horne, 
general manager of the Canadian Pacific, states that the whole of 
the line north of Lake Superior will be under contract by January 
1st, 1883, and that next season work on the western division will 
be completed to the Rockies. Mr. Senecal is said to contemplate 
extending the North Ghore Railway to Tadonssac, and establishing 
a new line of steamers from that point, thus making the winter 
port of the western provinces of the Dominion. An era in the 
progress of Ottawa has been marked by the opening of the Canada 
Atlantic Railway, extending from that city to Coteau Landing. 
The new line considerably shortens the route from Ottawa to 
Montreal. Arrangements have been completed by which Mr. E. 
B. Denny, in connection with English capitalists, undertakes the 
construction of the Ottawa and Gatineau Valley Railway. Rapid 
SS is being made on an extension of the Canada Southern 
Railway from Essexleutre to Detroit. The new line is to be fin- 
ished by November 1st, when Canada Southern trains will run vid 
Detroit, instead of vid Amherstburg as at present, 


NOTES AND MEMORANDA. 


THE use of papier maché as the body of railway wheels is 
described in a patent specification dated 14th June, 1849, of a 
Mr. Henson, who had made many improvements in railway 
apparatus. 

THE localities of the wrecks on the coasts of the United 
Kingdom, excluding collisions, are thus given :—East coasts of 
a and Scotland, 1088; south coast, 503; west coasts of 
ngland and Scotland, and coast of Ireland, 987; north coast of 
Seotland, 82; and other parts, 202. Total, 2862. 

Ar arecentmeeting of the Academie des Sciéncés, a paper was read 
on ‘* The Nature of Vibratory Motions which Accompany the Propa- 
gation of Flame in Combustible Gaseous Mixtures,” by MM. Mallard 
and Le Chatelier. They have studied, with the help of photography, 
the period of accelerated and very irregular velocity—accompanied 
by sound—which follows a (first) period of slower, silent, and 
regular propagation, in a tube closed at one end, and having its 
combustible gaseous contents—bioxide of nitrogen, and sulphide 
of carbon—lit at the other. A vibratory movement is indicated ; 
the amplitude increasing as the last third of the tube’s length is 
neared—where is one of the ventral segments of vibration. The 
mean velocity of propagation is accelerated as the amplitude and 
rapidity of the vibrations increase. 

TuE 3575 wrecks, casualties, and collisions, reported’ as having 
occurred on and near the coasts of the United Kingdom during the 
year 1880-81, comprised 4297 vessels, The number is larger than 
in the previous year by 1159, and is in excess of the casualties 
reported, because in cases of collision two or more ships are, of 
course, involved in one casualty. Thus 713 were collisions, and 
2862 were wrecks and casualties other than collisions. On sub- 
dividing these latter disasters, we find that 636 were wrecks, &c., 
resulting in total loss, 670 were casualties resulting in serious 
damage, and 1556 were minor accidents, During the year 1879-80 
the wrecks and casualties other than collisions on and near our 
coasts numbered 1916, or 946 less than the number reported 
during the twelve months now under discussion, 


Tue largest State in the civilised world is Texas, which boasts an 
area of 274,356 square miles; the smallest is the little State of 
Monaco in Europe, which has only an area of six square miles. 
The Austrian Empire contains 240,943 square miles; the German 
Empire, 212,091; Franee, 204,091; Spain, 177,781; Sweden, 
168,042; California, 157,801; Dakota, 150,932; territory of 
Montana, 143,776; Norway, 122,280; New Mexico, 121,201; 
Great Britain and Ireland, 120,879; Italy, 114,296; Arizona, 
113,916 ; Nevada, 112,090 ; Colorado, 104,500 ; territory of Wyom- 
ing, 97,883 ; Oregon, 95,274 ; territory of Idaho, 86,294; territory 
of Utah, 84,476; Minnesota, 83,531 ; Kansas, 80,891 ; Nebraska, 
75,994 ; territory of Washington, 69,994 ; Indian territory, 68,991; 
Missouri, 65,350 ; Turkey in Europe, 62,028; then come a number 
of other American States, after which are Roumania, 45,642 ; Bosnia 
and Herzegovina, 28,125; Bulgaria, 24,360; Servia, 20,850; 
Netherlands, 20,527; Greece, 19,941; Switzerland, 15,235; 
Denmark, 14,553; Eastern Roumelia, 13,500; Belgium, 11,373; 
and Montenegro, 1770. 

Iv appears by the measurements recently taken by Government 
surveyors that the great lakes of North America boast the follow- 
ing vast relative capacities :—Lake Superior is 335 miles in length, 
and its greatest breadth is 160 miles ; mean depth, 688ft.; eleva- 
tion, 827ft.; area, 82,000 square miles. The greatest length of 
Lake Michigan is 300 miles; its greatest breadth, 108 miles—but 
it is generally very narrow as compared with Lake Superior ; mean 
depth, 690ft.; elevation, 506ft.; area, 23,000 square miles. The 
greatest length of Lake Huron is 300 miles; its greatest breadth, 
60 miles; mean depth, 600ft.; elevation, 274ft.; area, 20,000 
square miles, The greatest length of Lake Erie is 250 miles ; its 
greatest breadth, 80 miles; mean depth, 84ft.; elevation, 261ft.; 
area, 6000 square miles. The — length of Lake Ontario is 
180 miles; its greatest breadth is 65 miles; its mean depth is 
500ft.; elevation, 261ft.; area, 6000 square miles. The total of 
these five great lakes is 1265 miles, covering an area of upwards 
of 135,000 square miles, thus affording natural advantages for 
navigation beyond any other part of the world. 

THE annual iron produce of the world is calculated from the 
most recent statistics to yield some 194 millions of tons. The 
yield from all the more important countries has been ascertained 
up to the year 1881. In regard to the others, it is assumed that 
the yield has not fallen off since the latest figures reported. For 
the year 1881 the yield of Great Britain was 8,377,364 gross tons ; 
United States, 4,144,254; Germany, 2,863,400; France, 1,866,438 ; 
Belgium, 622,288 ; Austria-Hungary, for 1880, 448,685 ; Sweden, 
for the same year, 399,628; Luxembourg, for 1881, 289,212; 
Russia, 231,341; Italy, for 1876, 76,000; Spain, 73,000; Turkey, 
40,000; Japan, 10,000; and all other countries, 46,000. Under 
‘*other countries ” are included Canada, Switzerland, and Mexico, 
each producing about 7500 tons per year, and Norway, with 4000 
tons per year. The grand total is 19,487,610. Great Britain, the 
United States, Germany, and France, produce no less than 88°4 
per cent. of the world’s iron supply; the first two 64°3 per cent., 
and Great Britain alone 43 per cent. The chief consumer is the 
United States, taking 29 per cent.; Great Britain comes next with 
23°4 per cent.; and these two use more than half the whole supply. 

Mr. A, J. Hancock, A. Inst, Chem., recently related the follow- 
ing :—A kettle filled with boiling water was hung in the hottest 
room of some Turkish baths with the lid on. The temperature of 
the surrounding air was 262 deg. Fah. After about an hour the 
temperature of the water was taken, and indicated, as was 
expected, 212 deg. The kettle was then re-hung with the lid off. 
The temperature of the room was now 252 deg. In twenty 
minutes the temperature of the water had fallen to 185 deg., in 
thirty minutes to 178 deg., in forty-five minutes to 170 deg., and 
was evidently still falling. The manager stated that it generally 
fell finally to about 140 deg., when a point of equilibrium seemed 
to be established, and the water neither got hotter nor cooler. Mr. 
Haddock supposes this loss of heat was due to rapid vaporisation, 
and conversion of the sensible heat of the water into the latent 
heat of steam, and as dry air is a very bad conductor of heat— 
one of the worst known—the heat required to convert a portion of 
the water into steam had to be abstracted from the remainder of 
the water, thus lowering its temperature. In substantiation of 
this ————- it is well known that if water is placed in 
a vessel over a large bulk of strong sulphuric acid, in the receiver 
of an air-pump, and the air is exhausted, the rapid evaporation of 
one portion of the water will actually cause the rest to freeze. 

TuE British Association C ittee on underground tempera- 
tures in their last report adopt 64ft. per degree rise in temperature, 
or 0°01566 of a degree per foot depth. To obtain an approximation 
to the rate at which heat escapes annually from the earth, they 
reduce the above rate of increase ‘01566 to Centigrade degrees per 
centimetre of depth. For this purpose we must multiply by ‘0182, 
giving ‘000285. To calculate the rate of escape of heat, this must 

e multiplied by the conductivity. Prof. Herschel, in conjunction 
with a Committee of the British Association, has made a very 
extensive and valuable series of direct measurements of the con- 
ductivities of a great variety of rocks, and has given additional 
certainty to his results by selecting as two of the subjects of his 
experiments the Calton Hill Trap and Craigleith sandstone, to 
which Sir William Thomson’s determinations apply. From com- 
bining Prof. Herschel’s determinations with those of Sir William 
Thomson, °0058 is adopted as the mean conductivity of the outer 
crust of the earth, which, being multiplied by the mean rate 
of increase, ‘000285 gives the flow of heat in a second across 
@ square centimetre. Multiplying by the number of seconds 
in a year, which is approximately 314 millions, we have 1633 x 315 
x 10-4 = 41°4, This, then, is the British Association Com- 
mittee’s estimate of the average number of gramme degrees of 
heat that escape annually through each square centimetre of a 
horizontal section of the earth’s substance. 


MISCELLANEA. 


Wiru reference to the collisions on and near our coasts during 
the year, sixty-three of the 713 collisions were between two 
steamships, both under way; 148 between steam and sailing 
vessels, both being under way; and seventy-two between steam- 
ships under way and steam or sailing vessels at anchor. 

THE first number of The Wheelman, a new American monthly 
periodical devoted to the interests and amusement of velocipedes- 
trians, is exceedingly well got up, after the manner of Scribner’s and 
Harper’s magazines, and if succeeding numbers are as good as the 
first, it will no doubt acquire a rapidly extending circulation. 
Messrs. Iliffe and Son, Coventry, are the English publishers. 

Tue order for the large centrifugal pumping machinery has been 
entrusted by the directors of Messrs. Hills’ Dry Docks Company, 
for their new dock at Cardiff, to Messrs. W. H. Allen and Co., of 
York-street works, Lambeth. This dock will contain 2,131,312 
gallons of water to be emptied in three hours. It will be over 
400ft. in length and will be the largest dock in that neighbourhood. 

THE following resolution was passed unanimously at a very full 
meeting, on the 23rd inst., of the Whitechapel District Board of 
Works, which embraces all the eastern boundary of the City :— 
‘*That this Board learns with great disappointment that the 
engineer of the Metropolitan Board of Works, in preparing plans 
for the much needed bridge across the Thames at the Tower, has 
made them for a high-level bridge.” 

TuE fifth annual report of the Board of Commissioners of State 
of New York Survey has just been published, and shows that the 
survey is progressing with very creditable speed. The report is 
signed by the director, Mr. James T. Gardiner, and is accompanied 
by a series of excellently executed triangulation maps relating to 
Eastern New York, Central New York, Hudson River, Troy to 
Albany, Albany to New Baltimore, and of New Baltimore to 
Hudson, 

Not long since we were promised articles for various purposes made of 
a hard material resembling wood, but consisting chiefly of compressed 
cotton. Onthe other hand, very recently, a cotton mill hasbeen started 
near the town of Norrkoping, in the middle of Sweden, solely with 
the object of manufacturing cotton from wood. A contemporary 
says the process has long since passed the experimental stage, and 
it is said that the thread thus made is equally as fine in quality as 
the best manufactured article and iderably cheap 

Tue wreck abstract for 1880-81 shows the number of lives lost 
on or near our coasts was 984 during the twelve months. 
these sixty-six were lost in vessels that foundered, ninety-six 
through vessels in collision, 481 in ships stranded or cast ashore, 
and 237 in missing vessels. The remaining 104 lives were lost 
from various causes, such as through being washed overboard in 
heavy seas, explosions, &c. Of the 238 ships from which the 984 
lives were lost, 208 were British, involving the loss of 852 lives, 
and thirty were foreign, causing the loss of 132 lives, 


WastTE pipe and fixture ventilation in houses, offices, and public 
establishments is occupying a good deal of attention in America 
now, and although there seems to be a good deal of room for sim- 
plification, a very effective system applied to some buildings in 
New York is described in the American Sanitary Engineer, as 
carried out by Messrs. Barran and Duggan, under Mr. J. M. Slade, 
architect, and Professor Clark. A special ventilating shaft is built 
with the building, and a current is induced by heated air froma 
stove in the basement through a central pipe ; and with this shaft 
the apartmentsare ventilated. Ventilating pipes from urinals, &c., 
are also kept warm, and an upward current induced, by means of 
an encircling pipe kept hot in a smoke flue, or by exhaust steam. 


A coMPANY has been formed called the Midland, Western, and 
Metropolitan Canal Carrying Company, Limited, with a capital of 
£200,000, for the purpose of providing increased facilities for the 
carriage and distribution of merchandise between the ports of 
Bristol and London and the Western and Midland Counties, and 
generally for carrying on the business of carriers by river, canal, 
railway, and otherwise, and for the warehousing of goods. The 
company has acquired a lease, with the option of purchase, of the 
Wilts and Berks Canal, about sixty-nine miles, from a junction 
with the Kennet and Avon Canal at, Semington, near Bath, to the 
river Thames at Abingdon, near Oxford, with all the land, build- 
ings, reservoirs, wharves, and works held in connection therewith. 


New Zealand will not bave much trouble about coal supply for 
some time if the following from a contemporary is true :—‘* Among 
the coal mines rapidly being developed in New Zealand is one 
situated near the town of Westport, on the west coast of the 
Middle Island, which is distinguished by two remarkable, if not 
unique, features, viz., the thickness of its coal seams, which range 
from 6ft. to 53ft. 6in. in thickness, and the fact that these enor- 
mous deposits are placed, and can be easily worked at an altitude 
of from 800ft. to 3000ft. above sea level. Some of these seams 
are exposed on the faces of the cliffs and can be got at with the 
greatest ease by tunnelling. There is the further advantage that 
the coal can be loaded on board ship and the empties brought back 
by gravitation.” 

ACCORDING to L’ Electrician, the halls of the five laboratories of 
the Scientific School at Aix la Chapelle are heated by air, and the 
temperature is regulated by electric thermometers which transmit 
automatic signals to the heater: too cold, when the temperature 
is below 17 deg. — 62°6 deg. Fah.—itoo warm, when it exceeds 
19 deg.—66°2 deg. Fah. The absence of the caretaker has been 
provided for by call bells, which are operated at the same time as 
the indicators. The great amphitheatre can be lighted either by 
gas or by the electric light from a Siemens machine. On remov- 
ing a panel behind the professor’s table, a ground glass is exposed, 
which facilitates the use of the electric light for projecting chemical 
or physical experiments. A quantity machine is employed for 
electrolytic precipitations. Conductors bring the currents into the 
oe of quantitative analysis and into the grand amphi- 
theatre. 


At a meeting of the Wednesbury Local Board on the 28rd inst., 
a resolution was passed approving of a united drainage scheme for 
the parishes of Wednesbury, Darlaston, and Tipton, and a small 
portion of Sedgley. Mr. Pritchard, C.E., whose scheme is to be 
adopted, estimates the cost at £79,500. The area to be united 
would be the districts of Wednesbury, oo Darlaston, and a 
map we of Sedgley; that a suitable site for the outfall works would 

found at or near Rayhall Farm in the Tame Valley; that the 
cost of the outfall works and outfall sewer from Bescot to out- 
fall—including about 110 acres of land—and the cost of preparing 


it, would be £25,000; and the total cost of sewering the districts . 


named would be—Tipton, twenty-two miles of town sewers and 
apportionment of outfall sewer and works, £32,000; Wednesbury, 
eighteen miles, £28,009; Darlaston, ten miles, £15,000; and 
Sedgley, three miles, £4500, making a total cost of £79,500. 


Since the introduction of the law in France by which all vessels 
employed on the /ong-cours receive a premium on the distance 
sailed, nearly all the shipowning companies have added largely to 
their fleets, and many new steamship companies have been formed. 
The great majority of high-class steamships built abroad during the 
last few years for French account have been produced on the Clyde, 
and several of the yards in that district have now contracts on 
hand for our neighbours, Although the bounty system has been 
the means of largely increasing French tonnage, some of the 
enterprising companies, whose vessels are not engaged in the long- 
cours, have added considerably to their tonnage, notably, the cele- 
brated Fraissinet company of Marseilles. This company has 
recently added 16,000 tons of British-built steamers to its line, 
six of which vessels have been built by Messrs. A. M‘Millan and 
Son, Dockyard, Dumbarton, which firm launched on the 11th inst., 
the Taurus, 1800 tons and 1500-horse power, for this company, and 
have still two similar vessels building for the same fleet to trade in 
the Mediterranean and Black Sea. 
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ON A NEW ARC ELECTRIC LAMP.* 
By Mr. W. H. Preece. 

ELEcTRIC lamps on the are principle are almost as numerous as 
the trees in the forest, and it is rather refreshing to come upon 
something that is novel. In these lamps the carbons are consumed 
as the current flows, and it is the variation in their consumption 
which occasions the flickering and irregularity of the light that is 
so irritating to the eye. Special mechanical contrivances, or regu- 
lators, have to be used to compensate for this destruction of the 

ms, as in the Siemens and Brush type, or else refractory 
materials have to be combined with the carbons, as in the 
Jablochkoff candle and in the lamp Soleil. The steadiness of the 
light depends upon the regularity with which the carbons are 
moved towards each other as they are consumed, so as to maintain 
the electric resistance and constant quantity. Each lamp must 
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Fic. j.—Lamps in Series. 


have a certain elasticity of regulation of its own to prevent irregu- 
larities from the variable material of carbon used, and from varia- 
tions in the current itself and in the machinery. In all electric 
lamps, except in the Brockie, the regulator is in the lamp itself. 
In the Brockie system the regulation is automatic, and is made at 
certain rapid intervals by the motor engine. This causes a 
periodical blinking that is detrimental to this lamp for internal 
illumination. 

M. Abdank, the inventor of the system which I have the plea- 
sure of bringing before the section, separates his regulator from 
his lamp. The regulator may be fixed anywhere, within easy 
inspection and manipulation, and away from disturbing influence 
in the lamp. The lamp can be fixed in any inaccessible place. 

The Lamp.—The bottom or negative carbon is fixed, but the top 
or positive carbon is movable in a vertical line. It is screwed at 
the point C to a brass rod T, Fig. 2, which moves freely inside the 
tubular core of an electro-magnet K. This rod is clutched and 
lifted by the soft iron armature A B when a current passes through 
the coil MM. The mass of the iron in the armature is distributed 
so that the greater portion is at one end B, much nearer the pole 
than the other end. Hence this portion is attracted first, the 
armature assumes an inclined position maintained by a brass button 
1, which prevents any adhesion between the armature and the core 
of the electro-magnet. The electric connection between the carbon 
and the coil of the clectro-magnet is maintained by the flexible 
wire S. The electro-magnet A, Fig. 1, is fixed to a long and heavy 
rack C, which falls by its own weight and by the weight of the 
electro-magnet and carbon fixed to it. The fall of the rack is 
controlled by a friction brake B, Fig. 3, which acts upon the last 
of a train of three wheels put in motion by the above weight. 
The brake B is fixed at one end of a lever BA, the other end 
carrying an easily adjusted soft iron armature F. This armature 
is attracted by the electro-magnet E E—whose resistance is 
1200 ohms—whenever a current circulates through it. Its play is 
regulated by the screw V. The spring L applies tension to the 


brake. 

The Regulator.—This consists of a balance and a cut-off. 

The Balance—Figs. 4 and 6—is made with two solenoids 8 8’, 
whose relative distance is adjustable. S conveys the main current 
and is wound with thick wire, having practically no resistance, and 
S’ is traversed by a shunt current, and is wound with fine wire, 
having a resistance of 600 ohms. In the axes of these two coils a 
small and light iron tube—2 mm. diameter and 60 mm. length— 
freely moves in a vertical line between two guides. Its upward 
motion is controlled by the spring NT. This spring rests upon 
the screw H, with which it makes contact by platinum electrodes. 
This contact is broken whenever the little iron rod strikes the 
spring NT. The positive lead from the dynamo is attached to the 
terminal B. It then passes a coil S to the terminal B’, 
whence it proceeds to the lamp. e negative lead is attached to 
terminal A, passing directly to the other terminal A’, and thence 
to the lamp. The shunt which through the fine coil S’ 
commences at the point P. The other end is fixed to the screw H, 
whence it has two paths, the one offering no resistance through 
the spring T N to the upper negative terminal A’, the other through 
the terminal J to the electro-magnet of the brake M, and thence to 
the negative terminal of the lamp L’. 

The Cut-off.—The last part of the apparatus to be described is 
the “ cut-off,” used when there are several lamps in series. It is 


| brought into play by switch C D, Figs. 4 and 6, which can be placed 


Fic. 3.—Showing Friction Break. 


at E or D. hen it is at E, the negative terminal A is in com- 
munication with the positive terminal B, through the resistance R, 
which equals the resistance of the lamp, which is therefore out of 
circuit. When it is at D the cut-off acts automatically to do the 
same thing. This is done bya solenoid V, which has two coils, 


| the one of thick wire offering no resistance, and the other of 


2000 ohms resistance. The fine wire connects the terminals A’ and 
B. The solenoid has a movable soft iron core suspended by the 
spring U. It has a cross piece of iron, which can dip into two 
mercury cups, G and K, when the core is sucked into the solenoid. 
When this is the case, which happens when any accident occurs to 
the lamp, the terminal A is oe in connection with the terminal 


B through the thick wire of V and the resistance R, in the same 
way as it was done by the switch C D. 

Electrical Arrangement.—The mode in which several lamps are 
connected up in series is shown by the Fig. 5. 


The + lead is con- 


Fic. 4.—Abdank’s Arc Lamp ; the Balance and Cut-off. 


nected to B, of the balance ; it then passes to the lamp L, return- 
ing to the balance, and then proceeds to each other lamp, returning 
finally to the negative pole of the machine. When the current 
enters the balance it passes through the coil S, magnetising the 
iron core and drawing it 
downwards — Fig. 6. It 
then passes to the lamp 
LL’, through the carbons, 
then returns to the bal- 
ance, and proceeds back to 
the negative terminal of 
the machine. A small por- 
tion of the current is 
shunted off at the point 
P, passing through the coil 
8’, through the contact 
spring T N, to the termi- 
nal A’, and drawing the 
iron core in opposition to 
S. The carbons are in 
contact, but in ing 
through the lamp the cur- 
rent magnetises electro- 
magnet M, Fig. 2, which 
attracts the armature A B 
that bites and lifts up the 
rod T with the upper car- 
bon a definite and fixed 
distance that is easily re- 
gulated by the screws Y Y. 
The arc then is formed, 
and will continue to burn 
steadily as long as the cur- 
rent remains constant. 
But the moment the cur- 
rent falls, due to the in- 
creased resistance of the 
arc, a greater proportion 
passes through the shunt 
8’, Fig. 4, increasing its 
magnetic moment on the 
iron core, while that of 
S is diminishing. The 
result is that a moment 
arrives when equilibrium 
is destroyed, the iron rod 
strikes smartly and sharply 
upon the spring N T. Con- 
tact between T and H is 
broken, and the current 
passes through 
‘ ‘ magnet of the brake in the 
ia, 6.—Abdank’s Are Lamp ; Plan of 
‘ leased for an instant ; the 

carbons approach each other. But the same rupture of contact 
introduces in the shunt a new resistance of considerable magnitude, 
viz., 1200 ohms, that of the electro-magnet of the brake. Then 
the strength of the shunt current diminishes considerably, and the 
solenoid $ recovers briskly its drawing power upon the rod, and 
tact is restored. The carbons approach during these periods 


* Paper read at the Southampton meeting of the British Ass siati 


only about ‘01 to ‘02 milim. If this is not sufficient to restore 

uilibrium it is repeated continually until equilibrium is obtained, 
The result is that the carbon is continually falling by a motion 
invisible to the eye, but sufficient to provide for the consumption 
of the carbons. The balance acts precisely like the key of a Morse 
machine, and the brake precisely like the sounder-receiver so well 
known in telegraphy. It emits the same kind of sounds, and acts 
rersemeg | like a skilled and faithful telegraphist. The contact 
between N T and H is never completely broken ; the sparks are 
very feeble, and the contacts do not oxidise. The resistances 
inserted are so id that heating cannot occur, while the 
portion of the current abstracted for the control is so small that it 
may be neglected. This regulation, by very small and short suc- 
cessive steps, offers several advantages—(1) It is imperceptible to 
the eye; b) it does not affect the main current; (3) any sudden 
instantaneous variation of the main current does not ew a too 
near approach of the carbon points. 

Let now an accident occur—for instance, a carbon is broken. At 
once the automatic cut-off acts, the current passes through the 
resistance R instead of passing through the lamp. The cwrent 
through the fine coil is suddenly increased, the rod is drawn in, 
contact is made at G and K, and the current is sent through the 
resistance R. As soon as contact is again made by the carbons, 
the current in the coil S is increased, that in V diminished, and 
the antagonistic spring U breaks the contact atGandK. The 
rupture of the light is almost invisible, because the relighting is so 
brisk and sharp. 

I have seen this lamp in action, and its constancy and steadiness 
leave nothing to be desired. 


NEW YORK STATE SURVEY. 


THE accompanying engraving shows the method adopted in 
the New York State Survey of marking trigonometrical State 
Survey stations, as described in the fifth annual report by the 
director, Mr. J. T. Gardiner, The underground centre-mark is 
a glazed earthenware pot, similar to a flower-pot. It bears the 
letters N. Y. 8.8. upon its base, and the small hole in the centre 
of the base marks the precise centre of the station, The surface 
mark is a granite monument 4ft. long and 6in. square, weighing 
about 180]b. This monument is sunk vertically 34ft The 
bottom of the stone is separated from the pot below by about 
3in. of earth. The part of the monument remaining above the 
surface of the ground presents the form of a cube whose side is 
6in.; this portion only of the monument is dressed smooth. The 
letters N. Y. and 8S. 8. are cut upon two of the vertical faces of 
the stone, and the number of the station—146 in the sketch 
is placed upon one of the remaining faces. Diagonal lines are 
cut-upon the upper surface of the stone, their intersection being 
in the vertical of the centre mark below. It is to the level top of 
the stone that the height of the station is referred. The granite of 
which these monumentsare formed is of avariety not to be found in 
the State, and its peculiar appearance readily enables the station to 
be identified, As an additional security, and to enable any dis- 


placement of the monument by frost, &c., to be ascertained, two 
reference pots are placed ata distance of 3ft. from the station 
centre and 14ft. below the surface of the ground. These pots 
are like the one below the monument, but bear strongly-marked 


arrows upon their bases. The arrows point toward the station 
centre. The angle between the pots is approximately 90 deg., 
and when convenient they are placed in the directions of two of 
the cardinal points. In all cases the magnetic bearing of each 
pot is taken, so that if but one pot should be found the station 
centre could be recovered with accuracy. It is best, however, to 
resort to measurement from both pots. 

The usual method of marking, here described, must at times 
be modified. When rock is struck near the surface the centre 
pot is replaced by a copper bolt ; sometimes both reference 
pots are also replaced by copper bolts. It may be con- 
venient to alter the distance of the reference pots in 
order to find soil enough to permit of their being 
sunk. Very rarely the centre bolt is placed at the 
surface of the rock and the monument is placed at one side, 
where a sufficient depth of soil may be found. In this case 
monument merely serves as a witness mark to enable the centre 
bolt to be recovered. In all cases careful notes are made of the 
distances and directions, and a sketch is also made showing the 
position of the station in relation to the surrounding country. 
In most cases measurements and directions are taken to perma- 
nent objects in the vicinity, such as farm corners, houses, large 
boulders, &c. When the station is occupied for the purpose of 
measuring the angles of the triangulation, it is customary for the 
observer to record the angles between any permanent objects 
like house corners, gables of barns, church spires, &c., which may 
be visible within a mile or two of the station. By the aid of 
these angles, without recourse to measured distances, the station 
could be recovered very nearly should the monument be malici- 
ously removed, and by digging the underground marks could be 
found. As a final resort, the angles of the triangulation could 
be remeasured from neighbouring trigonometrical stations, and 
the station centre thus recovered even if all the marks should 
have been entirely removed. 


A RUMOUR coming from Rome states that the firm of Rubattino 
at Genoa is disposed to sell the Tunis-Goletta Railroad to the 
French Government for 11,000,000f. 
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THE NEW BRIDGE OVER THE THAMES AT PUTNEY. 
SIR JOSEPH BAZALGETTE, AND MR. E. BAZALGETTE, MM. INST, 0.E., ENGINEERS. 
(For description see page 315.) 
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THE ELY ACCIDENT. 


GENERAL HUTCHINSON has reported to the Board of Trade on 
the accident which occurred on the Great Eastern Railway on the 
28th July at Stretham Fen. It will be remembered that in this 
ease, as the 5.15 p.m. down express train from Liverpool-street to 
Norwich was running at a speed-of between forty-five and fifty 
miles an hour across Stretham Fen between Cambridge and Ely, 
the engine, tender, and seven front vehicles, out of the eleven 
composing the train, left the rails. The engine and tender ran 
about 112 yards after leaving the rails, turned over on the left side, 
and came to rest in a ditch on the left side of the down line at the 
foot of a low bank on which the railway is carried. The vehicle 
next the tender, a third-class brake van, separated from it, and 
was thrown across both up and down lines, but remained upright ; 
the five next vehicles were thrown on their sides in the positions 
shown in the accompanying diagram; the seventh vehicle, a 
London, Brighton, and South Coast Company’s saloon, was off the 
rails with two pairs of wheels ; the rear four vehicles remained on 


OCONTRAOTS OPEN. 


GASHOLDER AT SLOUGH. 

THE Slough Gas and Coke Company want tenders for work to be 
done in the reconstruction of No, 2 gasholder on the following specifi- 
cation :—It is intended to reconstruct the holder in its telescopic 
form, utilising as much of the existing material as may be found 
desirable. Such new work as it is considered will be wanted is 
herein set forth, but should variation be found necessary as the 
work proceeds, the work involved will have to be allowed or paid 
for, as the case may be, on a schedule of prices to be submitted 
with the tender. 

The dimensions of the holder are :—Inner lift, 40ft. 3in. diame- 
ter by 12ft. deep ; outer lift, 42ft. diameter by 12ft. deep ; tank 
lift, 43ft. diameter by 12ft. deep. Should it be found, on clearin 
out the tank, that these dimensions are not exact, the new holder wil 
have to be altered accordingly. The contractor to take his own 


the rails as if stopped in an ordinary manner. Eleven y gers 
were more or less severely injured ; in three cases both legs were 
broken, and in another case of a fractured leg death ensued on the 


7th August. The driver was severely shaken and had some ribs 
broken, the fireman was hurt in the hip and shaken, and the front | 
guard was much shaken. The engine, No. 609, a new engine | 


Outside Framing : Columns, Girders, &c.—The balance-weights, 
chains, wheels, &c., to be removed and placed in store in the yard. 
The columns, girders, and guide rails to be examined for soundness 
and strength, and, if found necessary, to be repaired and 
strengthened, 


| shall be carried out by the contractor so that the work shall be 
' completed to its true intent and meaning. 
aterial.—All material required to be supplied by the contractor 
and to be the best of their several kinds. ‘Tools, scaffolding, &c. 
engine, lifting gear, &c., to be provided, brought to, and remov 
from the works by the contractor at his own expense, 

Engineer.—The work to be carried out to the satisfaction of the 
company’s engineer, 

Alterations,—The engineer has power to alter, during erection, 
as he may think proper; the a of such alteration shall be 
allowed for or deducted as the case may be. 

Accidents.—The contractor is responsible, during carrying out of 
the work, for accidents, &c. 

Maintenance.—Before giving up holder to the company the con- 
tractor shall prove the same perfectly sound by filling it with air 
and allowing it to remain for seven calendar days, after which it is 
to be emptied. Should defects be found, they are to be put right, 
and testing to be r ted after pany have taken over holder, 
The contractor shall maintain and keep the holder in repair, gas- 
tight and workable, for twelve calendar months. 

Time.—The work to be completed in three months from date of 
order; if not so completed, the contractor to pay company the sum 
of £10 per week or part of week till completed. 

Disputes.—Disputes to be referred to the company’s engineer, 
whose decision shall be final and binding to both parties. 


ENCINE AND TENDER 
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which had commenced running in February, and had a four- | 
wheeled leading bogie, single driving wheels, and six-wheeled 
tender, was but little damaged ; 15in. of the right life guard was 
broken off, and the left one bent ; there was the mark of a blow on 
the inside of the axle-box of the right leading bogie wheel ; and a 
piece of steel about 54in. long and lin. wide had been sheared off the | 
inside of the lip of the tire of the left leading bogie wheel. The 
back of the tank of the tender was knocked in. The accompany- , 
ing diagram shows the position of the train after the accident. | 
The Westinghouse automatic brake was fitted to the driving and 
trailing wheels of the engine, to all the tender wheels, and to 
four wheels on each of the vehicles composing the train, except 
those of the Brighton Company’s saloon, ander which there were 
brake pipes only. 

From an inspection of the scene of this accident, and from a 
careful consideration of the foregoing evidence, Colonel Hutchin- 
son sees no reason to doubt but that the accident was caused by 
the left leading bogie wheel of the engine of the 5.15 p.m. down 
express train, when travelling over Stretham Fen at the rate of 
about fifty miles an hour, having been heavily struck by the 
balance-weight of the reversing gear of the engine of the 4.40 p.m. 
up express train—travelling at about the same rate of speed— 
which weight had become detached from the reversing shaft of its 
engine just before the trains met, had then struck a broken the 
right leading axle-box and damaged the footstep of the carriage in 
the up train next but one to the engine, and had then been pro- 
jected across to the down line just as the engine of the down train 
reached the spot. The blow with which the left leading bogie 
wheel of the engine of the down train was struck by the balance- 
weight, and which blow appears to have taken off the tip of the 
flange of the steel tire, a piece 54in. long and lin. mean width 
seems also to have bulged outwards the left rail of the down line, 
shaving off from the inner edge of the top flange of the rail a piece 
of iron about 1lin. long and jin. wide. The balance-weight after 
striking the engine appears next to have made a dished mark— 
coloured red with the red paint from the balance-weight—on a 
sleeper of the down line close to the inside of the left rail, fourteen 
yards on the Ely side of the bulge on the rail, and then to have come 
to rest in the 4ft. space of the down line forty-eight yards on the 
Ely side of thismark. After being struck by the balance-weight, the 
engine seems at once to have left the rails with one or more of its left 
wheels outside the left rail, then to have diverged to the left, and 
finally went down the low bank, and, with its tender, turned over 
onthe left side, after having run about 112 yards from the spot 
where it was first struck by the balance-weight. The six front 
vehicles were thrown into the position marked on the diagram, the 
first, second, and fourth, comparatively lighter than the others, 
being so badly damaged as to be incapable of repair ; the seventh 
vehicle left the rails with its front and middle wheels; the four 
rear vehicles kept the rails, and were almost uninjured. It appears 
from the evidence of the driver and fireman that just as they 
the up train they saw something—no doubt the balance-weight— 
come towards them from the up train, and that the driver had 
just time to shut off steam and apply the Westinghouse brake 
before he was knocked down and buried in the coals which came in 


on him from the tender. The front guard, occupying the sixth 
vehicle from the engine, feeling his van give a sudden lurch, | 
grasped a partition, and as he was doing so noticed that the brake | 
pressure gauge needle, which had indicated 651b. when he started | 
from Cambridge, had gone to zero. There is no reason | 
to doubt that the driver did, as he states, apply the automatic | 
continuous brake just before the engine left the rails; suppos- | 
ing, however, that he did not, and that the brake action was | 
called into play upon the first severance of one of the couplings, | 
the remarkable manner in which the four rear vehicles of the 
train were brought to rest from a speed of about fifty miles an 
hour in a distance of about 120 yards, without a wheel off the | 
rails or any telescoping, must be attributed to the fact of the brake | 
faving been very quick in its action and automatic; owing to the | 
first of these qualities the least possible time was lost in the | 
retarding effect being transmitted to the rear of the train, and | 
owing to the second the brake action was kept up after communi- | 
cation with the engine was severed. Without a brake of this | 
description it is almost certain that the fate of the rear vehicles | 
would have been more or less like that of the front ones, on which | 
there had not been time for the brake action to make itself felt, 
and that the damage to these latter would have been even greater 
than it was. We have already in our impression for August 4th 
illustrated the balance-weight and explained how it was detached, 
and we need not repeat here what we have said. The case is in- | 
teresting as showing how important a part a good automatic brake 
can play in saving life under the most adverse circumstances. 


TENDERS. 


SEWERAGE WORKS AT HOYLAKE AND WEST KIRBY. 
TENDERS for sewerage works at Hoylake and West Kirby for 
the Wirral Rural Sanitary Authority. 


d. 
W. Wilson, New Brighton .. 895 12 6 
J. Hall, Liverpool .. .. 891 7 0 
T. Hamond, Rhyl .. 851 9 2 
E. Taylor, Hoylake oo 746 6 6 
J. Nuttall, Manchester .. Gi7 5 2 
W. Winnard, Wigan... 663 9 0 
Fawkes Bros., Birkdale. . 635 18 9 
W. Thomas, New Ferry.. 603 3 1 
580 0 0 
T. and J. Harrison, West Kirby... on 475 0 0 
Holme and King, Liverpool—accepted .. 46610 0 
Engineersestimate .. .. .. .. 52418 2 


| 9B.W.G., and over to be 


DIAGRAM OF ELY ACCIDENT. 
Ornamental Caps.—Caps and finials similar to those on the 


| columns of No. 1 gasholder to be provided and fixed. 


Removing Existing Holder.—The existing holder to be removed 
from the tank and cut to pieces in such a manner as that any parts 
required for the reconstruction shall not be destroyed. The old 
material to be placed in store in the yard. It is intended that all 
old material shall remain the property of the company. 

Inner Holder : Top Curb.—The top curb 
to be of angle iron, 4in. by din. by }in., 
put together in convenient lengths. The 
points to be butted and covered with plates 
2ft. long. 

Curb Irons.—The cup to be formed of 
channel iron 7in. by 2}in. by gin. put 
together in the same way as the top curb. 
The vertical plates to be ldin. wide by 9 
B.W.G. surrounded at top by a_bar of 

round iron lin. by jin. The plates to 

lap-jointed. 

Vertical Stays, Roof Framing, &c.—It is 
intended that the whole of this interior 
framework be utilised in the re-construc- 
tion. 

Crown Plates.—The centre plate to be 3ft. 


Payment.—Payment will be made, as certified by the engineer 
only to the extent of 80 per cent., on or before the 10th of each 
month, on the value of the work so completed during the precedin, 
month, one half the remainder at the end of three montlis, an 
the other half at the end of twelve months from the date of the 
completion of contract, provided the work has proved satisfactory. 

Tenders.—Tenders to be sent in, addressed to the chairman of 
the Slough Gas and Coke Company, at the office of the company, 
High-street, Slough, on or bales the 3lst of October, 1882, to 
contain a lump sum for the work described in this specification, and 
a schedule of the price per cent. to be allowed, and also of the 
price per cent. to be charged for all old and new material respec- 
tively used over and above the quantities herein provided for. 


THE NEW PRINCETON TELESCOPE. 


THE great telescope of the college of New Jersey, as it stands in 
Halsted Observatory at Princeton, ranks fourth in the list of great 
refractors in use, and is by far the largest belonging to any 
collegiate institution. Halsted Observatory was built some fourteen 
year ago, at a cost of about 56,000 dols. In making the alterations 


diameter by 9 B.W.G. The outside row to 
be 15in. wide by 9 B.W.G., except for a 
length of 2ft. where each guide carriage 
comes, where it will be }in. thick. The 
remainder to be No. 16 B.W.G. 

Side Plates.—The top and bottom rows 
to be 2ft. wide by 12 B.W.G. The four 
intermediate rows to be 16 B.W.G. 

Manhole.—The manhole to be over the 
pipes 4ft. by lft. 6in., oval in shape, 
surrounded by a ring 3in. by gin., and 
covered with a plate 9 B.W.G., fastened 
down by stud bolts gin. diameter, placed 
Gin. apart. 

Guide Rollers.—The guide rollers on old 
holder will be utilised, but the cheeks of 
the top carriages will have to be new and 
formed of wrought iron. The bases to be 
fixed to outside row of crown plates by 
double-nutted bolts. 

Outer Holder ; Grip Irons. — The grip 
to be in all points the reversed counter- 
part of the cup of inner holder. 

Bottom Curb.—The bottom curb to be of 
angle iron 4in. by 4in. by 8in., put together 
in the same manner as the top curb. 

Plates.—The top and bottom rows to be 
2ft. wide by 12 B.W.G. The four inter- 
mediate rows to be 16 B.W.G. 

Guides and Guide Rollers.—The guide 
carriages and rollers and all guide plates 
and bars of old holders to be utilised in 


3.0 
OF TANK 


the reconstruction. 

Quality of Work : Tron.—All iron to be equal to best Stafford- 
shire, and capable of tensile strain before breaking of not less than 
20 tons per square inch of section. 

Work.—All rivet holes to be punched or drilled perfectly true, 
and of the exact size of the rivets, and in such a position that they 
will correctly face each other without drifting. 

Rivets, &-c.—The joints of all angle and other irons to be butted 
and covered with plates 2ft. long, of the same sectional area as the 
parts jointed. e joints of plates to be lapped. Rivets to be 
used where practicable, of which the following are to be relative 
sizes :— 


Thickness of Centre to cr. 
Diameter of Centre to cr. 
either iron structural 
joined. rivets, gas joints. joints. 
Zin. or over .. § 2 4 
=r + 2 4 
9 B.W.G. 2 + 
12 B.W.G. .. rs 1 0 
16 B.W.G rx 1 0 


All rivets to be ey Seen pe and those over ;*;in. diameter to be 
rivetted hot. The laps of plates on to angle and other irons to 
extend to within fin. of extreme edge. Of plates on to plates 
ltin., and of thin plates on to each 
other to be l}in. The plate joints to be made with tape in the 
usual manner, and the joints of the heavy plates and irons to be 
caulked, No. 9 B.W.B. plates to weigh 6°24 lb., No. 12, 4°38 lb.; 
No. 16, 2°5 lb. per superficial foot. 

Painting.—All plates as soon as manufactured to have two coats 
of boiled oil well worked into them. All other ironwork to have 
two coats of oxide paint. When the erection is completed the 
interior of the holder to have two coats of ine—aeevel by the 
company—well boiled and put on hot; the exterior of both old 
and new work to have two coats of oxide paint of approved colour ; 
the old work to be first cleaned down and prepared. 

Conditions.—The holder, when completed, to be perfectly 
cylindrical, of the dimensions given above, subject, however, to 
such variations as the size of the tank may render necessary. 
The drawing accompanying the specification to be worked to, as 
well as any others that during the progress of the work being found 
necessary may be supplied to the contractor. All operations that 
are necessary for the proper completion of the work, whether 
described in this specification or delineated in the drawing or not, 


y for the reception of the new telescope some 5000 dols. 
more have been expended. The telescope and its accessories cost 
26,000 dols. This sum was contributed by the friends of the college ; 
the largest donors being Mr. Robert Bonner, and Mr. R. L, Stuart, 
of New York, who gave respectively 10,000dols. and 6000 dols. 
The telescope was made by Alvan Clark and Sons, of Cambridge- 
port, Mass.; and all the appointments of the observatory are of 
the most modern character. The iron dome, under which the 
telescope is mounted, is 39ft. in diameter. The apparatus for 
turning the dome and opening the shutter is driven by a 4-horse 
power gas engine, which also actuates a small—Edison—dynamo 
machine for operating the electric lamps used in illuminating the 
building and furnishing electric currents for various spectroscopic 
purposes. 

The following data respecting the telescope have been kindly 
furnished by Professor C. A. Young: The diameter of the object- 
glass is 23in. The radius of the curvature of the crown glass lens, 
outside surface, is 265°8in.; inner surface, 81°9in. These surfaces 
are both convex. The flint glass lens—concave on both sides—has 
for the surface next the crown lens a radius of 73°4in. That of the 
surface next the eye is 222°2in. The distance between the lenses is 
7‘5in. The focal length is 30ft. lin. The steel tube of the 
telescope has a length of 28ft. and a diameter of 33in. in the 
middle. The length of the polar axis is 10ft.; diameter at bearings, 
Sin. and Gin. The diameter of the coarse hour circle is 30in.; of 
the fine hour circle, 28in. The length of the declination axis is 
9ft.; its diameter at bearings, 74in. and 54in. The diameter of the 
declination circle is 30in. 

The driving weight of the clockwork weighs 3201b., and has a 
fall of 12ft. The radius of the sector by which the clockwork 
drives the telescope is 40in. The centrifugal regulator or governor 
weighs 221b., and revolves once in seven-tenths of a second, The 
weight is taken off the lower pivot by floating the regulator in 
mercury. The weight of the telescope and mounting is about seven 
tons. The height of the centre of motion above the floor is 
20ft. 9in. The declination circle is read from the eye end of the 
telescope by microscopes 9ft. long. The telescope is provided with 
sosition and double-image micrometers of the best construction. 

he star spectroscope, by Hilger, of London, was constructed 
under the supervision of Mr. Cristie, the Astronomer-Royal, upon 
the same plan as that of the instrument for some time in use at 
Greenwich, but upon an enlarged scale. It is a direct-vision 
instrument, with - noel called—half-prisms, It is more than 
6ft. long, and weighs, with its appendages, about 150lb. For the 
present it is expected this telescope will be devoted mainly, though 
not exclusively, to stellar 

For the purpose of comparison the following facts with regard to 
other large refracting telescopes will be found of interest. But 
two instruments excelling the Princeton telescope are now in use, 
namely, the 25in. telescope made by Cooke, of England, and 
owned by Mr. Newhall, of Newcastle-on-Tyne; and the 26in, 
equatorial, made by the Clarks, at the Nayal Observatory, 
Washington. The third larger instrument, made by Grubb, of 
Dublin, and having an aperture of 27in., is now in process of 
mounting at Vienna. The instrument nearest in size below the 
Princeton telescope, now in use, is the Strassburg refractor, with 
an aperture of 19in. There are in process of construction five 
larger instruments, namely: The Poulkowa telescope, 30in., and 
the McCormick telescope, 26}in.; both by the Clarks. The Henry 
Brothers, in Paris, are making a 29in. telescope for the Nice 
Observatory, and another, of the same size, for the National 
Observatory at Paris. One of the discs of glass—the crown—for 
the Lick telescope, to be 36in. in diameter, been received by 
the Clarks, who are waiting for the flint disc before beginning the 
grinding. This gigantic instrument, when finished, is to be erected 
on Mount Hamilton, California.—Scientific American 


Tuer Exxctric LicHtine Act, 1882.—The following alterations 
have been made in the Board of Trade Rules:—Rule V.—The 
words ‘‘the lands which the applicants propose to take for the 

urposes of the licence or order” have been omitted. Rule IX.— 


e wording of the first few lines of thie rule have been altered in 
order to make the meaning more clear. 
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THE NEW BRIDGE AT PUTNEY. 
(Continued from Page 291.) 

New Sewers.—A new brick sewer 4ft. high by 2ft. 8in. wide and 
Yin. in thickness, built in Portland cement and surrounded with 
Portland cement concrete, as shown, is to be constructed under 
the main Fulham Ppp road, from Bishop’s-walk to High- 
street, to be connected by a bell-mouth junction with the existing 
sewer in that street. 

Draw Dock.—A new draw dock shall be formed at the west end 
and on the river side of the Windsor-street approach. The road 
shall start at its lower end from the foreshore at the point I on 
general plan, and shall be carried along the foreshore parallel: to 
the tow-path for a length of about 130ft., with a rising gradient of 
1 in 13, and shall be returned thence at right angles towards Wind- 
sor-street, and double back to the foot of the Windsor-street 
approach ation plan. The raised roadway from the lower end y 
to k and m shall be supported at its sides by slopes of two hori- 
zontal to one vertical, formed of river ballast and faced with 
boulders laid on a bed of Portland cement concrete Yin. thick, 
bedded before the concrete is set. From k to Windsor-street the 
raised roadway shall be supported by a retaining wall of brickwork 
upon Portland cement concrete foundation, and surmounted with 
a parapet of brickwork in lias lime mortar, i with Portland 
stone cap. The roadway is to be formed of broken ——— 
granite Fin. in depth, and laid upon a hard core of brick rubbis 
or other approved material 12in, in thickness, as described else- 
where for carriage-ways. 

Removal of Original Aqueduct : Description.—The general plan 
shows that the site intended for the new bridge is partially occu- 
nied by an aqueduct, which comprises nine spans, gradually 
Siminis ing from 90ft, at the centre to 60ft. at the extremities. 
The whole of these spans consist chiefly of two longitudinal 
wrought iron-plate girders with transverse bearers upon their lower 
flanges, which ye two 24in. and two 12in. water mains, The 
superstructure of this aqueduct is mepuwe at each of its 
extremities upon a brick abutment chamber, and across the river 
upon eight piers, each formed of six cast iron screw piles braced 
together and sunk about 14ft. below the surface of the river bed. 
The soffit levels of the superstructure or the clear headways under 
the longitudinal girders above T.H.W. diminish from about 22ft. 
at the centre span to 16ft. at the extremities, The maximum 
longitudinal and transverse dimensions of the timber fenders 
around the bases of the piers are about 22ft. and 9ft. respectively. 

Removal.—At a date to be determined by the engineer the whole 
of the materials comprised in this aqueduct shall become the pro- 
perty cf the contractor, who shall remove every portion of this 
aqueduct, and all w or iron piling found in the bed of the 
river extending over or adjoining the whole area occupied by the 
new bridge. 

Temporary use of.—-The contractor shall be permitted to make 
such ager use of the existing aqueduct as may, in the judg- 
ment of the engineer, be considered advisable for facilitating the 
construction of the new bridge. 

Removal of old Putney Bridge and of the temporary aqueduct.— 
The contractor shall entirely remove old Putney Bridge, and the 
toll-houses situated at its northern and southern extremities ; also 
the adjoining temporary aqueduct and its pipes. 

Disposal.—The whole of the materials comprised in or connected 
with the aforenamed structures shall, from the commencement of 
their demolition, become the property of the contractor. 

Time of Removal.—The removal of old Putney Bridge and the 
adjoining temporary aqueduct shall not be commenced until after 
the entire completion of the new granite bridge and its approach 
roads; nor until after the diversion of all the water from the 
temporary aqueduct through the permanent mains to be provided 
under the footways of the new bridge. 

Piles.—Every portion of the wood and iron piling, and all pile 
stumps adjoining or connected with the aforesaid structures, shall 
be entirely removed from the river bed, 

Iron Caissons; Description of Caisson.—instead of the more 
ordinary timber cofferdams, wrought iron caissons shall be pro- 
vided for the construction of each of the four bridge »iers. These 
caissons—of which three shall be employed in the construction of 
every pier—shall correspond with the dimensions and details fur- 
nished upon contract drawings—see pages 292 and 293. Each 
complete caisson shall be built up with two—upper and lower— 
detachable caissons of different construction; but each portion 
shall be provided with halves of a horizontal water-tight joint, b 
means of which they may be bolted together, and afterwards 
detached. 

Lower Caisson.—The lower caisson shall be principally utilised 
in facilitating the excavation of the soil from the river bed to the 
extent required for the construction of each pier, and the upper 
caisson shall be bolted to it for the exclusion of the tide during the 
construction of the pier. The lower caisson shall be constructed 
with a cutting edge at bottom, and shall consist of two skins of 
rolled wrought iron plates rivetted together. The external iron 
skin shall be jin, thick, separated from the internal skin ,‘;in. 
thick, nearly throughout the height of the caisson, by a uniform 
space 3ft. 6in, in width. ‘The space shall be gradually filled during 
the descent of the caisson with Portland cement concrete, com- 
posed of one measure of cement to four measures of Thames 

t. Each skin shall be built up with plates, lap-jointed with 
fin. rivets at 2in, pitch, the horizontal joint of the lower plate 
overlapping the upper plate. The skins shall be connected and 
stiffened around the caisson at vertical intervals generally of 
3ft. 6in., as shown by horizontal frames consisting of 3in. by 3in. 
by ,sin. longitudinal and diagonal angle irons. The lower 
extremity of internal skin of the lower caisson shall be connected 
with the outer skin of the caisson by cranking it to form 
a wedge-shaped cutting edge, as shown in detail on drawin 
No. 8, and this part of the caisson shall be stiffened by vertica 
gusset plates jin. thick, placed 4ft. apart and connected with 
the inner and outer skins by 3in. by 3in. by gin. angle irons. 
The cutting edges of the lower caissons shall be formed with angle 
irons 5in. by 24in. by 4in., secured horizontally against and com- 
=~ around the internal projecting edge of the external plating. 

e cutting edge shall be further stiffened in its external face by a 
in. plate 12in. wide, rivetted to it around the caisson with flush- 
eaded countersunk rivets. This caisson from its cutting edge to 
its upper extremity shall measure about 26ft. in height. 

Upper Caisson.—The upper caisson shall be about 33ft. in height, 
and consist of one skin jin. thick, stiffened at varying intervals by 
internal horizontal girders rivetted entirely around each caisson. 
The inner flanges of the girders shall be formed of two angle irons, 
3in. by 3in. by gin., and a jin. plate of varying widths as 
shown, and the outer flange of two angles of the same dimen- 
sions, and the skin of the caisson. These girders are connected 
together and stiffened by jin. vertical plates, connected to the webs 
of the girders by angle irons 3in. by 3in. by gin., and to the 
skin by angle irons 3in. by 24in. by gin. The plates are 
ag at their inner edge by two vertical L-irons, 3in. by 2}in. 

y gin. 

Erection and Lowering.—The caissons used in the construction 
of every pier shall be erected upon and lowered upon the river bed 
from a timber platform supported = piling driven around the 
space to be occupied by the piers, h caisson shall be separately 
lowered upon the river bed—previously prepared by dredging—b: 
means of four lowering screws attached at the corners of eac 
caisson. The soil shall be excavated from the interior by improved 
Milroy or by Brace and Batho dredgers. During its descent the 
weight of each caisson shall be gradually increased as may be found 
necessary by solidly filling the internal 3ft. 6in. space between the 
skins with concrete, 

Underpinning.—After the penetration of each caisson to its final 
foundation level its cutting edges shall at once be gradually under- 

inned by excavating the soil—by manual labour—3ft. below and 

t. beyond the external cutting edges. All freshly exposed foun- 
dation surfaces of clay shall be immediately covered with 12in; eon: 


crete, so as to exclude the air and prevent crumbling of the clay. 

The entire lengths of the caisson cutting edges shall be under- 

mage gradually by projecting outwards upon the beds of concrete 

2in. thick, previously prepared, Bramley Fall stones 2ft. thick, 
and measuring 4ft. by 4ft., as shown upon the contract drawings. 
The concrete shall then be gradually filled in layers 12in. thick 
into the interiors of the lower caissons until it is brought flush 
with their upper extremities, and from this point the brick footing 
shall be built up in the manner shown upon the contract drawings. 

Bond for Piers,—Each pier having been separately constructed 
by means of three caissons, shall be afterwards bonded together in 
the width of the pier below low-water level with continuous bond 
stones of Bramley Fall 3ft. by 3ft. by 6ft. in length, or by cast 
iron ribbed plates, as may be determined by the engineer. Above 
these bond stones the masonry and brickwork of the superstructure 
shall also be bonded—after the removal of the upper eaissons—by 
toothings provided for the purpose, in such manner as may be 
required by the engineer, 

ronwork.—The whole of the ironwork shall be of good quality 
and shall be subjected to such tests, at the contractor’s expense, as 
the engineer may direct, and the joints and rivets shall be made 
perfectly watertight. 

Foundations ; Excavations, d&c.—The ground for the founda- 
tions is to be excavated to the depths shown in the drawings, or to 
such greater or less —_ as the engineer shall direct; but the 
value of | additional work is to be added to and of any reduc- 
tion of work deducted from the contract amount as elsewhere pro- 
vided. The sides of all excavations are in all cases to be pro- 
perly secured, so as to prevent the ground caving in, and they are 
to be kept free of water during the construction of any portions 
of the permanent works, 

Foundation of Piers.—The foundations for the piers shall con- 
sist of masses of concrete and Bramley Fall stones as shown upon 
the drawings. The concrete in the foundations of the piers shall 
consist of Portland cement and clean Thames ballast incorporated 
in the proportions of six to one ay meer No concrete shall be 
put into any portion of the work through water, but all trenches 
and excavations shall be first pumped dry. 

Foundations of Approaches.—The concrete in the foundations of 
the approach arches and retaining walls shall, except where other- 
wise described, consist of Portland cement and ballast incorpo- 
rated in the proportions of eight to one. 

Wood Dams.—Timber Dams for Abutments.—-The foundati 
for the northern and southern bridge abutments shall be executed 
under the shelter of whole tide dams, each consisting of double 
lines of whole pile timbers spaced 4ft. apart in the clear, and the 
intervening spaces filled with clay puddle, or, if in the judgment of 
the engineer found sufficient, of a single line of closely driven 
piles each 12in. by 12in., which shall be properly caulked on the 
outer face and rendered perfectly water-tight. The dams shall 
have return ends for the perfect exclusion of the tidal waters 
from the abutment trenches, to be sunk behind the dams. Each 
dam shall be provided in its height with three internal and three 
external lines of whole timber walings, bolted securely together 
with sufficient nuts and washers, and sufficiently strutted to resist 
the pressure of the tide, and protected from impacts from craft by 
efficient floating booms. The joints of the dams below the bed 
level of the river shall be rendered water-tight by excavating a 
trench about 3ft. deep, or more if necessary, previous to driving 
and filling the same with clay, into which the piles may be driven. 

Abutments.—The abutments are to be constructed of granite 
ashlar facing, backed with the best quality of picked stock brick- 
work set in Portland cement mortar, two of sand to one of cement, 
and with Portland cement concret, in the manner shown upon the 
contract drawings No. 6 and 7. The masonry is to be composed of 
horizontal courses of headers and stretchers alternately, below 
Trinity high water, the headers to be not less than 3ft. in depth 
from the face, and 2ft. in width on the face, and the stretchers not 
more than 4ft. 6in. in length on the face, nor less than 1ft. 9in. in 
depth from the face, and above that level the headers to be not less 
than 2ft. 3in. and the stretchers not less than 1ft. Gin. in depth 
from the face. The vertical height of the courses to be as shown 
in the drawings. The stones in the alternate courses are to break 
bond with a lap of not less than 12in. All the concrete used in the 
abutments shall be composed of six of Thames ballast to one of 
Portland cement. The whole of the exposed face of granite 
throughout the whole of the bridge and river walls is to be smooth 
and fine axed on the face, the quality of the work being equal to 
that of the granite of the Victoria Embankment. The horizontal 
bed joints are to be fine dressed and splayed 2in. each way; but 
the vertical joints are to be plain and perfectly straight and fine 
picked for at least 15in. inward, the remainder of the granite to 
preserve its full dimensions, and to be fair picked and straight be- 
tween. The whole of the masonry is to be set flush in beds of 
mortar, composed of one of Portland cement to one of sand, and 
properly grouted. The joints not to exceed ;in. in thickness. 

e whole of the ashlar masonry is to be composed of the best 
close grained granite, to be approved by the engineer. The several 
stones are to be worked of the form and dimensions shown on the 
contract drawings, the faces, beds, and joints being true, and out 
of windings. Grout nicks to be cut in all vertical joints of the 
ashlar me according to the directions of the engineer, and slate 
dowels or joggles 2in. square and 4in. in length, to be used where 
and when idered y by the engineer. All moulded 
courses are to be fine chisel dressed, to the true form shown in the 
drawings, and equal to the work on the Victoria Embankment. A 
flight of steps shall be formed on the east side of the Surrey 
abutment leading down to the river. The steps shall consist of 
solid York stone steps, and Gin. landings, fair tooled on all exposed 
surfaces, and set in Portland cement mortar on brick walls, also in 
Portland cement mortar; and shall have, on the outer side, a 
wrought iron fence leaded into steps and landings, strengthened 
by a sufficient number of wrought iron stays. 

Piers.—The piers are to be constructed of ashlar masonry, backed 
with brickwork in all respects similar to that already specified for 
the abutments, and to be of the form and dimensions shown in the 
drawings. The abutments and piers are to be carried up together, 
so that the whole five arches may be carried over simultaneously. 
Drains of stoneware pipes of 6in, and 9in, diameter are to be 
formed in each pier and abutment in the positions shown in the 
drawings, the joints being made with Portland cement, care being 
taken that no cement shall be left projecting in the interior of the 
pipes. Circular holes 6in. in diameter, are to be cut through the 
ashlar granite facing, at the level shown, to form the outlets to 
these drains, which, on the roadway level, are to be covered with 
cast iron gully gratings. 

Weighting Piers.—Immediately following their construction, 
each of the bridge piers shall be weighted with pigs, iron—railway 
rails, or other approved materials to be imposed thereon. The 
period during which the test loads shall remain, the weight of 
the test loads, and the method of loading each pier shall in all 
cases be determined or approved by the engineer. Any subsidence 
of the | per during construction, or in consequence of the super- 
imposed test loads, shall be accurately observed and immediately 
recorded, 

Centres.—The centres of each arch are to consist of nine ribs of 
wrought iron, of the forms and dimensions shown upon the draw- 
ings, one of which is given at page 292. 

Timbering to Main or Centre Span.—Span of centre arch is 144ft., 
and the centreing is to be fixed in the position as shown on the 
drawing, so as to leave a clear opening or waterway in the centre 
of span of not less than 55ft., giving a clear headway of 12ft. in 
the centre and 11ft. at the sides of this opening, measured from 
Trinity high-water level. 

Piles, d:c.—The main piles or supports next the centre are to be 
driven to a depth of not less than 20ft. into the bed of the river, 
or to such depth as the engineer shall deem necessary, it being 
understood that each pile is to take a load of not more than 15 tons. 
All piles are of Memel or Dantzic fir, not less than 14in. on any 
side, and the timber is to be carefully selected, straight, and free 


from shakes or loose knots, wany edges, or other defects, and must 
be submitted to the engineer’s approval before being fixed under 
the pile engine. The eight piles forming together one main sup- 
rt are to be driven together—that is to say, no single pile is to 
driven its complete depth without its neighbour being driven to 
nearly the same distance at the same time. Care must be taken 
that the piles are guided close together when they are being driven, 
and are to be kept perpendicular and in a true line in the positions, 
as shown on the drawing, of 5ft. 8in. from centre to centre. When 
the eight piles are driven to their proper depth they are to be 
securely cramped together with twenty soc iron timber dogs 
to each support, and are then to have their collars removed and 
the heads sawn off level, so as to give a perfectly true and even 
bearing to the cross-head piece, which is to be set true and carefull 
on each four piles, so as to distribute the weight uniformly on eac 
single pile. All piles are to be shod with wrought iron shoes, not 
less than 15 lb. each, and strong iron hoops also to the heads, the 
iron 4in. broad by lin. thick. 

Sills and Wedges.—On the top of these cross-heads—of which 
there are two to each support—is to be set the lower and upper 
sill, both of elm, and to be of carefully selected timber, as between 
these sills are to be placed the wedges ; and the “‘ bearing surfaces” 
between the wedges and that come on the cross-h must be 
adzed to a true and regular line, so as to allow of the same thick- 
ness of wedges throughout, and the parts that are directly under 
the cast iron bed-plate to be of one uniform level. When the 
lower sill is fixed in position, and securely fastened with dogs driven 
in the sides and to each cross-head, the wedges are to be placed 
pa org naan | with it, and care taken to have them fixed across the 
centre line of the girders. These wedges are to be of oak, selected 
timber fully seasoned, and are to be carefully sawn to the given 
form, and a moe ory is to be submitted for the engineer’s approval 
before they are fixed. When the wedges are fixed the top sill is to 
be placed in position on the top of them, but care must be taken 
that the distance between the sills before the girders are fixed is 
not less than 1ft., so as to have as little raising of the girders by 
the wedges as possible, and to have as much lowering space tor the 
girders as can be obtained when the centres are “‘ struck.” Between 
the main support and the single pile that carries the end of the 
girder an intermediate set of piles or supports to be driven under 
the same conditions as those heretofore described, and in the same 
line, and to be dogged securely together. The single pile next to 
the masonry is to be placed — in position, and in the pocket 
left in the masonry, and the foot of the pile sawn off square, so as 
to allow of its having its full bearing on the concrete. When all 
the piles are fixed in their proper position, the 12in. by 12in. 
“stringers” are to be fixed, care being taken that the faces or 
parts of timber that are in contact are to come close together 
to allow of their being bolted together with lin. wrought iron 
bolts, with 4in. square washers Zin. thick, and in no case any 
small packing or make-up pieces are to be used. In every alter- 
nate bay, or 11ft. 4in. apart, is to be fixed crossed single bracing 
12in. by 6in. as shown, bolted securely to the top, and half-way 
down the piles, and fixed between the 12 by 12 stringers. The 
entire faces of the 50ft. opening are to be covered with 12 by 6 
baling pieces, fixed 12in. apart, and to be securely spiked to the 
main piles, and all corners or unevenness is to be adzed off, so as 
to afford a smooth passage to any craft going through the open- 
ing. When all the piles are driven, and all bracing and wali 
are fixed complete, the girders A may be fixed or built in their 
places, namely, 5ft. 8in. a from centre to centre, care being 
taken that the cast iron -plates come over the centre of the 
supports. 

Wrought-iron Work.--All the wrought iron work shall be exe- 
cuted in a thoroughly workmanlike manner, and to the figured 
dimensions, as given. The plates forming the webs and flanges of 
the girders are to be carefully sheared to size, and planed at joints 
so as to butt closely. All angle irons of the girders shall be jointed 
as shown. The top and bottom flanges of the girders are to be 
neatly and truly curved as drawn, especially the top flanges on 
which are placed the laggings. Great care is to be taken that all 
the rivets shall accurately fit the rivet holes, and all rivetting 
shall be well and neatly executed. All usual and proper means 
shall be taken for connecting and securing together all the different 
parts of the ironwork, such as girders, bracing, stiffening plates, 
&c., whether shown on the drawings or otherwise. All bolts and 
nuts, straps, plates, and other similar ironwork, shall be neatly put 
out of hand, the threads of all screws being well cut of ample 
length. It is meant to be understood that the ironwork used for 
these centreings is to be of as good and finished a quality as if it 
were being fixed for permanent work. The cast iron bed-plates on 
the top of the two main supports, under each girder, are to be 
made of good sound metal, free from defects, and bolted to the 
bottom flange of the girder by four lin. bolts in each case. After 
all the girders have been fixed and braced together complete, 
a piece of timber Yin. by 3in. is to be fixed on the top flange 
of each girder, with holes cut out for the rivet heads, and shaped 
out to ride over the cover plates, &c. This packing is to be bolted 
down at intervals, and a true line adzed or formed on the top side, 
so as to carry the 12in. by 4in. laggings evenly under the entire 
surface of the arch. 

Laygings.—The laggings are to be of straight, sound, selected 
timber, and are intended to be cut out of a 12 by 12 die square 
sawn baulk by two saw cuts. They must be one uniform section 
throughout, and are to be spiked by 7in. spikes, 6in. apart, to the 

cking previouslv bolted on the top flanges of the girders, The 
seer are to project 3ft. on each side of the face line of the arch, 
so as to form a regular footway outside the arch after the face 
stones are set. At each end of the girders is to be fixed a piece of 
packing about 9in. thick, to steady the girder in its place, and 
between this packing and the masonry is tc be placed a washer or 
cushion, consisting of eight folds of jin. felt or of 2in. india-rubber. 
Before any of the arch stones are fixed it must be ascertained 
ed the top of the laggings is of one true surface and out of 
winding. 

Centreing for Intermediate and Shore Arches.—The centre open- 
ings or waterways are to be left 30ft. clear between the walings on 
the face of the main supports in each case, and all piles, stringers, 
sills, wedges, cross bearings, walings, packing pieces, and general 
timber work, are to be selected and fixed complete under the same 
conditions as heretofore specified for the timbering of the centre 
arch, with the exception that the main two sets of supports next 
the transverse centre line in each arch is to consist of four piles 
only in each support ; these are to be driven 5ft. 8in. apart, as in 
the centre arch, and the same conditions enforced to secure accu- 
racy. The wrought iron work in all the girders, bracing bolts, 
rivets, straps, dogs, &c., are to be made and fixed under the same 
conditions as heretofore described for the centre arch. 

Dolphins.—No, 20 dolphins are to be built, two at each side of 
the entrance to each opening in each span, as shown. These 
dolphins are to consist of five main piles, 14in. by 14in. to each, 
driven into the ground at the angles as shown, and in every way 
the timber and construction of them is to be under the same condi- 
tions as those for the centreing, care being taken that the sheet 
waling comes in a line with that of the waterway left through 
each arch, so as to leave no obstruction to any La ms craft. The 
apex dolphin of the floating booms is to be made of No. 3 piles, 
l4in. by 14in., driven in their position as shown, with bracing 
complete, and of which there are eight in number, four on either 
side, and in a line with the centre of the piers. Between the 
apex dolphin and that next the opening on each side of each arch 
is to be placed four fenders, as shown, consisting of two vertical piles 
with distance pieces between to form a guide for the floating 


booms. 
(To be continued.) 


In twenty years—between 1861 and 1881—the number of 
British and foreign ships that came to grief on our coasts, and from 
which life was lest, was 3347, resulting in the loss of 15,695 lives: 
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GORDON’S DYNAMO ELECTRIC MACHINE 


MESSRS. THE TELEGRAPH CONSTRUCTION AND MAINTENANCE COMPANY, GREENWICH, ENGINEERS. 
(For description sce page 309.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


NEW YORK.—Tue Witimer and Roozrs News ComMPANY, 
$1, Beekman-street. 


TO OORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
* 
inform corr that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or 
contarning questions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

W. A. W.—That face of the propeller which is furthest from the bow of the 
ship is the working face. 

G. B. C, (Bury).— Water can be lifted about 20ft. by a pump at the top of the 
well, or a little more if the pump be a good one. Steam tram-cars are much 
more than seven years in use. 

Jounx.—You will find the information you require in Mr. Hartnell’s paper 
** On Governors,” read before the Institution of Mechenical Engineers at 
Leeds, and published in our impression for Sept. 1st, 1882. 

F. H.—Dry clay brickmaking machines are made by Messrs. Bradley and 
Taylor, Wakejleld ; Messrs, Middleton and Co., Loman-street, Southwark ; 
Messrs. Pollock and Pollock, Leeds ; Messi's. J. Whitehead and Co., Preston ; 
and, we believe, the Patent Brick Machine Company, Middlesbrough. 

J. H.S.— Casting and Founding,” by N. EB. Spretson. London: EB. and 
F. N. Spon; published price about 11s. Overman'’s ** Founders’ and 
Moulders’ Guide.” Sampson Low and Co.; about 4s. ‘ Iron Founding,” 
+o Sunderland: T. Reed and Co. London: Simpkin, Marshall, 
@ 


AmaTEUR.— The steam does not “ grow in power.” The circumstance that the 
power developed in the cylinders of the Claremont augments in the way 
stated is in a sense an accident, and is due to the diameters of the cylinders 
not veing accurately proportioned to the pressure of the steam in them. If 
ss or more steam was admitted to the high-pressure cylinder at each stroke 
the distribution of power would be immediately altered. Ragineers try to yet 
the same power out of all tne cylinders of compound engines, but it rs 
impossible to secure this end save for one jixed pressure and rate of 
expansion, any departure from which causes, as we have said, an unequal 
exertion of power in the cylinders. 


CRUCIBLE STEEL CASTINGS, 
(To the Editor of The Engineer.) 

Sin,—Can any of your readers inform me how to make crucible steel 
castings? Will scrap steel, old files, &c., do for the purpose ; if so, what 
proportions of each to use, and what flux? Any information on the 
moulding, melting, and pouring steel castings would, I think, interest 
‘ides R. 

Exeter. 


THE EFFICIENCY OF TURBINES. 
To the Bditor of The Bngineer.) 

Sir,—Can any of your correspondents kindly 
inform me where I can obtain data of the per- 
formances of simple radial vane turbines, such as 
sketch? I wish to know what percentage of 
work or duty is one for water expended. Such 
turbines are sold as small motors for domestic 
purposes, and if efficient and not wasteful 
of water, ought to prove very useful. Before 
purchasing, however, I would like to have some 
evidence ides the maker's statement that they 
are good. I want particularly to know what is the 
best head to work them with, and at what speed 
they should run, and what size will give, ~~ a 
horse-power. Can they be used for blowing an organ? H. 

Freshford, October 18th. 


SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 

at the various railway stations; or it ca: ferred, be supplied direct 

Half-yearly (including double numbers) .. 

Yearly (including two double numbers) .. 


Cloth cases for binding Tur Encinerr Volume, price 2s. 6d. each. 

A complete set of Tas Exorverr can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :— Foreign Subscribers in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by order must letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
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practical but be guaranteed in any such case. 


taken subject to this condition. 
Advertisements cannot be | ivered before Six 


inserted unless Del 
o'clock on Thursday Evening In each Week. 


chester, 
chair will be taken at 3 
ani 


a at the meeting:—“ On the mentin Automatic Boiler 
Feeder,” by Mr. John Hayes, of London. ‘‘On the Automatic Screw 
Brake,” by Mr. W. Parker Smith, of London. “On a Centrifugal 


CuemicaL Society.—Thursday, Nov. 2nd, at 8 p.m.: Papers to be 
read :—(1) ‘‘On some Hal Compounds of Acetylene,” by Dr. R. T. 
Plimpton. Qa On Dihydroxybenzoic Acids and Todosalicylic Acids,” 
by iller. (8) Crystalline Molecular Compounds of Naphtha- 

Antimony Chloride,” by Messrs. Watson Smith 
and G. W. Davis. (4) ‘‘ Additional Evidence that Quinoline belongs to 
the Aromatic Series of O: ic Substances,” by Messrs. Watson Smith 
and G, W. Davis. (5) ‘On Orcin and some of the other Dioxytoluols,” by 
Mr. R. H. C. Nevile and Dr. A. Winther. 


On the 20th in 
st., at his residence, Park House, Ashton-on-Merse: 
Cheshire, Svkes Hutse, Engineer, of Manchester. 
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THE RESPONSIBILITIES OF STEAM USERS. 


A Cornisu boiler,about 20ft. in length, — on Mon- 
day week, at the works of the Stephenson Tube Company, 
Liverpool-street, Birmingham, and caused the death of 
three men. At the adjourned inquest, held on Tuesday, 
upon the bodies of these men, the jury found a verdict of 
manslaughter against Mr. Mosedale, chief engineer ; 
and severely censured Mr, Everitt for not having the 
boiler removed when reported unsafe in July. As 
the engineer will have to stand his trial, it would be wrong 
to express any opinion concerning his guilt or innocence ; 
but it is not wrong to say that, however guilty he may have 
been, there are dozens of individuals using steam boilers 
who are quite as much to blame, and who nevertheless 
escape scot free. We have often pointed out that the 
steam user who refuses to take proper precautions to pre- 
vent boiler explosions is a very guilty man, and we see 
no reason why we should modify that statement. While 
it may, perhaps, be conceded that a boiler explosion 
does now and then take place concerning which there 
is some little mystery, it is certain that nine hun- 
dred and ninety-nine explosions out of a thousand 
are the results of strictly preventible causes. In a 
word, they would not have taken place if the boilers 
which gave way had been properly examined ; properly 
treated ; and properly repaired. This truth has been 
dinned into the ears of the steam users of Great Britain. 
No one worth hearing has ever attempted to say that the 
statement is not true; and we are happy to add that a 
reat number of steam users act on the proposition, and 
a enforcing adequate inspection, even at a deal of 
inconvenience, they ensure safety for themselves, their 
workpeople, and their neighbours. But there are, we 
regret to say, exceptions, and to the exceptions must be 
attributed the great bulk of the annual roll of deaths, 
maimings, and bruisings which the various insurance an 
assurance companies publish from time to time. The con- 
scientious steam user does no mischief; the unconscientious 
steam user kills his fellow-men and destroys property and 
escapes scot free. It is worth considering whether this 
system may not be got rid of. 


Before any good can be done it will be necessary to go 
to the root of the whole matter, and to dig up the reasons 
which operate to make men use unsafe boilers. If more 
powerful reasons can be brought to bear in favour of 
the use of safe boilers only, then some good will be done ; 
but we must fully understand the relative importance and 
pos of the causes which induce the use of bad boilers 

fore any measures sufficiently strong to defeat them can 
be adopted. The best safeguard is, no doubt, competent 
inspection by experienced men, and this can only be had 
by the great majority of steam users by insuring their 
boilers. To the practice of insuring there are, however, 
three great objections. In the first place, inspectors come 
round and put the manufacturers to considerable incon- 
venience by insisting on examining the boilers under their 
charge ; secondly, the inspectors insist on repairs being 
made, which cost money and interfere with work ; and 
lastly, insuring a boiler puts a very heavy responsibility 
on the shoulders of the steam user. ‘Let us explain 
this last proposition first. So long as a boiler is 
not inspected and reported upon by a competent man 
the owner need not know much about it. The bottom of a 
Lancashire boiler may, for example, be eaten away until it 
is as thin asa sixpence, but when the inevitable explosion 
occurs, the owner may plead, and with truth, that he did 
not know the boiler was so thin ; and no jury will convict, 
nor will the public at large even hold that he is to blame. 
But on the con , if an i r hand him a written 
report on the condition of his boiler, from which he learns 
that it is dangerous to use it, and if, after he has received 


British | that report, he takes no adequate steps to repair or renew 


the boiler, and an explosion occurs and causes death, a 
coroner’s jury will be very likely to return an awkward 
verdict ; and thinking men will say that the boiler owner 
has been guilty of criminal neglect very nearly approaching 
murder in its guilt. This is a responsibility which many 
men desire, no doubt, to avoid; going on the principle 
that it is not always wise to know too much. Con- 
cerning the other two reasons bn men are reluctant 
to insure, we need say but little here. Boiler in- 
surance companies as a rule give as little trouble 
as they can. There are, of course, exceptions, but 


Al | the companies and their engineers are not in such cases 
‘al | in fault; the trouble is cai 


by injudicious subordinates. 
There is, however, another reason which we have not yet 
dealt with, which no doubt to keep 
men from insuring. This is the fact boilers even in 
a deplorable condition may sometimes be worked for years 
without accident. It is not an uncommon thing to nd a 
boiler carrying 45 lb. or 50 Ib. worn so thin, that nothing 
keeps a large section of the bottom from being blown out 
save the midfeather brick wall on which the defective 
plate rests. When a steam user is told that a plate is much 
corroded, that statement carries no conviction of imminent 
ee to his mind. He knows that the boiler has pro- 

bly been much corroded for some time—but what then? 
It did not explode in 1881, why should it explode in 1882? 
The plates when the boiler was first made were a great 
deal stronger than was needed to carry the stated pressure ; 
and one of the reasons why such thick plates were used 
was to provide a margin for this very corrosion. Thus will 
the steam user argue with himself, and he can make 
out an excellent case. Again, a boiler is submitted for 
insurance, somewhat reluctantly we willsay. The inspector 
reports to his company that the furnace shows signs of 
weakness, It is a quarter or half an inch flat for some 
portion of its length. The boiler cannot be accepted 
until this is made right. Then the owner rises in his 


might and denounces the inspector and the company’s’ lifted 


dj | is as safe as it ought to be. 


engineer and the whole system of insurance, and stoutly 
maintains that to his certain knowledge the flue has had a 
flat place in it for the last five years. He entirely over- 
looks the circumstance that the longer the flat place has been 
there the worse for the boiler. His argument is that if 
the boiler worked without exploding for five years, it will 
not explode at all because of the flat place in the flue at 
all events. The ins r’s contention is that the flat place 
is a weak place, and that at any moment it may give way. 
Of course the inspector is right and the steam user is 
wrong ; yet if an explosion occurred, and someone were 
killed, it would be very difficult to get a coroner’s jury to 
take any view but that of the owner. He will maintain 
that because the boiler with the flat place in the flue did 
not explode for five years, he had a right to expect that it 
would not explode at all, and that in consequence he is not 
responsible for the deaths which have taken place. But it 
should be obvious that as the whole boiler was undergoing 
a gradual process of deterioration, the chances were that 
the small margin of safety once possessed by the flat place 
in the flue must have been going away by degrees, net had 
probably vanished altogether, or nearly so, in the course 
of five years. A modification of this style of reasoning 
is not without its influence. It is very difficult to induce 
steam users to believe that a boiler can be burst save either 
asa result of shortness of water or some occult cause ; and 
they will point with triumph to boilers patched with old 
pieces of carpet and scraps of plate iron held in place by a 

ew ancient nuts and bolts, such as may be seen in the mining 
districts, and they will tell one that if corrosion could cause 
a boiler to burst, explosions would be ten times. as numerous 
as they are. Furthermore, it is well known that a mulii- 
tude of flues collapse every year without causing an explo- 
sion or lossof life ; and thence—returning to the flue with the 
flat place—it will be argued concerning it that to repair it 
is quite unnecessary, for if the worst comes to the worst 
there will only be a collapse, not an explosion. 

Such reasoning as this would, perhaps, be convincing if 
it were not now and then refuted by the thunder of an 
explosion, the roar of falling buildings, and the shrieks of 
the wounded. The axiom may be laid down that no boiler 
any part of which is out of a or corroded ever so little, 

t is not that the evil as 
it exists this week is very serious, perhaps; but who 
can say to what magnitude it will have grown in a 
month! We — that there are very few steam users 
indeed who would not look on a longitudinal crack in 
a bottom plate of a boiler, no matter how short that 
crack was, without grave misgivings. Buta crack running 
in from the edge AP plate, and only, say, lin. long, is 
apparently a very insignificant defect indeed ; yet it is 
known that such crack will act just as does the nick made 
by a draper with a pair of scissors in the side of the piece 
of cotton cloth which he wishes to tear across. e crack 
may extend at a moment’s notice ; even so with corrosion. 
This having small beginnings may proceed with astound- 
ing rapidity after remaining almost dormant for months. 
The same statement is true of flat places in furnace crowns 
and flues. All this ought to be known to steam users, and 
we believe indeed that the boiler owners who do not know 
it in the year 1882 might be counted on the fingers. If 
they know it, then they cannot escape from responsibility. 
So certain is this, and so fully hasit been proved that with 
proper inspection and repairs boiler explosions can be 
wholly, or nearly so, averted, that it is quite safe to 
assume in all cases that the owner of an exploded boiler or 
his m: is in fault ; that, in a word, either the one or 
the other is directly responsible for the occurrence, and in 
all law proceedings the onus of proving his innocence 
should be thown on the boiler owner, not the onus of 
proving his guilt on someone else—such, for example, as 
the relatives of slain men, who seek compensation. We 
have said before that explosions will take place even in the 
best-managed works, but under such circumstances the 
owners and their subordinates will have no difficulty what- 
ever in showing that they were free from blame. The 
number of such explosions is, however, so very small that 
they are of little or no importance. 

The one thing now universally needed is the punishment 
of those who by their parsimony or carelessness permit 
boiler explosions to take place.. The Government have 
gone so far as to insist on a Board of Trade inquiry 
invariably being held when a boiler explodes within the 
United Kingdom. This may do some good, but until ade- 
quate thes. asm is inflicted on guilty parties there will 
be no real improvement effected. A sentence of two years’ 
imprisonment with hard labour would do more to prevent 
boiler explosions in the present day than any other device 
which it is possible to adopt. 


THE DYNE. 


Tue letter signed “J. B. W.,” which we published last 
week, on electrical measurements, is, we have reason to 
know, in no sense or way the unique utterance of a desire 
for information. The great body of engineers, young and 
old, understand next to nothing of the language spoken by 
electricians; and even among electricians themselves we 
find diversity of opinion, obscurity of diction, and lack of 
lucidity of style, all of which things tend yet more to con- 
fuse the minds of men who, already trained to think in one 
way, now find themselves compelled to think in another. 
At a suitable time we shall explain precisely what electrical 
measurements mean. We shall endeavour to give in 
detail a key to the language used by electricians. But 
before coming to details something may, we think, be said 
with advantage concerning the whole subject without 
regard to special applications of formule. In other 
words, it is advisable, to give here a few explanations 
concerning the way in which electricians make their calcu- 
lations and the basis on which their figures—we had 
almost said their modes of thought—rest. 

The dynamicalstandard of the English engineer isthe foot- 
pound. This he deals with in either of two ways; that is 
to say, he multiplies it either by seconds or minutes, and 
gets an — for energy. For example, 33,000 Ib. 
lifted lft. high in one minute is a horse-power ; 1 Ib. 
i 33, . in a minute is obviously the same 
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thing, so is 550Ib. lifted 1ft. high in one second, for 
en = 550. Again, if we want to know how much 
work is accumulated in a falling body, we use the formula 

eae where W is the weight of the body, v its velocity 
in feet ws second, and g the accelerating force of gravity. 
It will be seen almost at a glance that this formula is onl 

an expression for the height from which a body must fs 

to acquire the stated velocity; because the velocity of a 
falling body multiplied by itself and divided by 64, gives 
the height from which the body has descended, and this 
multiplied by W, the weight of the body, gives the foot- 
pounds stored up in it—that is to say, the resistance which 
the body could push before it for a distance of one foot. 
Thus, let the weight be 1000 Ib. and the velocity 100ft. per 
second, we have v* = 10,000, and 10,000 x 1000=>= 


10,000,000, and one = 156,250 foot-pounds But 


this is greed the same thing as multiplying the height 
156 25ft., from which the body must have fallen to acquire 
the velocity of 100ft. per second, by 1000 its weight in 
pounds. The heat unit of the engineer is the pound-degree, 
that is to say, the quantity of heat necessary to raise 1 Ib. 
of water 1 deg. Fah. Mr. Joule, by a masterly investiga- 
tion, proved that this heat was equivalent to 772 foot- 
pounds. In other words, as much mechanical energy is 
expended in heating 1lb. of water 1 deg. as would 
suffice to lift that pound of water to more than twice the 
height of the cross on the top of St. Paul’s. The foot- 
und, the thermal unit, and Joule’s equivalent, have 
me engraved in the mode of thought of the English 
engineer. They have been found admirably convenient ; 
and this especially so because they give figures of consider- 
able dimensions when they are used for most practical 


uurposes. 

Now, the electricians in preparing their standards have 
rejected the foot-pound ; rejected the British thermal unit, 
and rejected g. In other words, they have for the 
time being, at all events, adopted an entirely new 
nomenclature, and entirely new standards wherewith 
to measure the amount, degree, and quantity of the form of 
energy with which they deal. In part the adoption of a 
novel system was due to the fact that most of the theories 
and propositions on which the calculations were based 
were worked out by a small knot of Frenchmen and 
Germans. Sir W. Thomson is mainly responsible for 
the adoption of the system into this country. How- 
ever, it is not to be supposed that the innovation 
has been heartily accepted all round. On the contrary, it 
cannot be said that it has been finally accepted at all. It 
may be regarded as used provisionally, and a committee 
of the British Association are to a large extent answerable 
for forcing on unwilling men a system which they did not 
want, and which entails in practice considerable inconveni- 
ence. The standard adopted, instead of the foot-pound, is 
the centimetre-gramme-second—that is to say, the force 
which, operating on a body weighing 1 gramme, or about 
15°42 grains, for one second, would impart to it avelocity of 
1 centimetre, or ‘394in., in one second. It will be seen at 
a glance we are here dealing with absurdly small quanti- 
ties. Engineers are not in the habit of estimating pressures 
in fractions of ounces—for example, in grains—and the 
velocity is out of all proportion slow as compared with the 
British foot-second. Advancing a step, it was very easy to 
calculate the force which, acting for one second, was 
required to impart a velocity of 394 of an inch to 15°42 

rains of matter. This force is one 980th of a gramme, 
it is called a Dyne. One grain is equal to 63°57 Dynes, 
and the Dyne may be and is used instead of g. Before 
explaining what we mean by this, it may be worth while 
to saya few words concerning the reasons why such 
minute standards of measurement were adopted. 

When electricians were first called to formulate their 
thoughts concerning the dynamics of electricity, they had 
only telegraph work in hand. The dynamo-electric 
machine was little more than a curious toy; the arc 
lamp was the subject of a rare laboratory experiment, 
and the incandescent lamp had, of course, no existence. 
Mr. Holmes, it is true, was labouring to illuminate light- 
houses, but the electricians did not then concern themselves 
with him or his doings. The forces engaged in telegraph 
work are excessively minute; a message has been sent 
through the first Atlantic cable with a battery consisting 
of a single cell, composed of a lady’s thimble with a little 
stripof platinum foilin it, and a few dropsofacidulated water. 
The foot-pound, therefore, was held properly enough to be 
too large a unit, and the centimetre-gramme-second was 
adopted, and Englishmen who see nothing but good in the 
metrical system were delighted with it. This, then, is 
apparently the reason why the Dyne was adopted ; but 
from the first moment that the electric light began to 
illumine the horizon of the scientific world, it became 
apparent that the Dyne and all its congeners were ridicu- 
lously small for the great forces to be dealt with and deve- 
loped by the dynamo. Electricians get over the difficulty by 
multiplying their units by millions and thousands of mil- 
lions—a clumsy enough device. 

We may now return to the Dyne, and expiain especially 
for the benefit of our younger readers what is the analogy 
between it and gy. We know that the force which must 
be exerted for one second on any body to give it a velocity 
of 32ft. in a second is equal to its own weight, and this 
is true no matter in what direction we desire the body to 
move. Thus, for example, if we want to make a cannon 
shot weighing 100 Ib. move at 32ft. per second, and if the 
driving force can be applied for only one second, then it 
must equal the weight of the shot. In other words, a 
force of 100 lb. applied to a body weighing 100 Ib. for a 
space of one second will im 
32ft. per second. It must be clearly understood that we 
are dealing here with what is known as “ mass,” that is, 
the quantity of matter in a body, which quantity is ex- 
pressed by its weight. But when the body, as a cannon 
shot, is moved horizontally, it is clear that the weight of 
the body can neither accelerate it nor retard it. It is under 
such circumstances that a push equal to the weight of the 


to that body a velocity of | P® 


body is needed to give ita velocity of 32ft. per second. 
Many of our readers will no doubt say that we are dealing 
at undue length with what every one understands, but we 
have reason to know that every one does not understand 
it, and this is specially true of men at opposite ends of the 
profession ; that is to say, of the student who is just entering 
on it, and the old school practical man, who never was 
taught what we are trying to teach here. At the risk of 
being wearisome to a few, we hope to be useful to a good 
many. ‘To resume, it may be worth while to explain here 
that the force required to impart a given velocity to a 
given mass of matter in a given time is easily found 

v? 
32°2t 
W isthe weight, v the velocity in feet per second, ¢ the 
time in seconds during which the force is acting, and F 


the force. We have written elsewhere thoughout this 
article 32 only, but the velocity acquired by a body under 
the influence of a driving force equal to its own weight acting 
for one second is more accurately 32°2ft. It will now be seen 
by those who have followed us so far that the Dyne is neither 
more nor less than a substitute for the action of gravity 
denoted by g. Instead of using the convenient factor, the 
weight of the body moved, we use the 980th part of that; 
in other words, we substitute for 32°2 the fraction 
ae = 0°0338, which does not commend itself very forcibly 
to the engineer at all events. Possibly some of our readers 
may fancy that we have attached too much importance to 
the Dyne; yet this is not the case. In almost all 
dynamical calculations we have to use the convenient 
factor g, and in the same way the Dyne continually turns 
up in electric calculations. Volts, Ohms, and Ampéres all 
bear an intimate relation to the Dyne, and until the true 
meaning of the word—which has been coined from 
dynamics—has been mastered, it is useless to attempt to 
advance far in the study of practical electricity. For 
ourselves we confess that we regard the Dyne and 
the centimetre-gramme-second with much disfavour. They 
originated to a considerable extent in the pedantry of a 
small knot of scientific and guasi scientific men, who either 
had never heard of the foot-pound, or deliberately rejected 
it. It is easy to see that saa ig pe the smallness of 
the quantities used in telegraphy, it would have been very 
easy to use decimal fractions of the pound, leaving g 
unaltered, as it is now, at the very outset. It is, we 
think, impossible to find a single good feature about 
the scheme, because it does not even secure the deci- 
mal system, for as we have explained, the Dyne, instead 
of being the 0°001 part of gravity, is the 980th. It is not 
impossible that a change may yet be made, for, as we have 
pointed out, there is nothing like a universal consensus of 
opinion in favour of the centimetre-gramme-second, 
and the whole subject is to be re-opened at Paris ere long. 
Indeed, the discussions which have already been held on 
the subject have been sufficiently stirring in some cases to 
lead to the hope that the subject will be fully re-considered 
by the scientific world at large. Meanwhile, however, the 
student of electricity, be he old or young, must try to con- 
tent himself with the centimetre-gramme-second and the 


Dyne. 


by the following simple formula :—F = Here 


FLUCTUATIONS IN COAL SHIPMENTS, 


THE fluctuations that take place in the extent of the shipments 
of coals from the chief shipping ports of the north-east are 
rather remarkable when unexplained. In the first place they 
are changed from month to month by the state of the weather, and 
the increase or the contrary in the number of the vessels that bear 
them. But there is afurther cause that has been little noticed, and 
that is the increase or the decrease of the tonnage of coal shipped 
for the use of vessels engaged in the foreign trade. In our official 
statistics we have the total of the tonnage shipped for this latter 
purpose, but none of the details of the ports it has been shipped 
at. It is to be hoped that this defect will be supplied early, and 
then there will be the materials for a full comparison of the coal 
shipments of the chief ports. But apart from any change that 
such a return would give us, it is noticeable that the Welsh 
ports are increasing their shipments much more than those of 
the north-east. This may be due to the obstacles that are 
thrown in the way of the shipment of British coal to some 
of the countries of the Continent. Cardiff now takes the 
lead in regard to the exports of coal, but the large 
addition that the home shipments give to the foreign trade 
from Newcastle allows that port to retain its position in the 
front rank of coal shipping places. Similarly there is a rivalry 
between Newport and Sunderland ; and between West Hartle- 
pool and one of the smaller ports of Wales. It is not difficult to 
trace the causes of the coal shipment being chiefly carried on 
from a few such ports, but the fact that there is a growing 
shipment of coals it is believed, at some of the ports 
comparatively distant from the coal-fields, is rather significant, 
unless that shipment is for the use of vessels in the foreign trade 
that call there to take in bunker coals. It is rather difficult to 
ascertain what is the present movement in the coal trade in 
regard to shipments ; but it would seem to be probable that the 
tonnage shipped on the Tyne and at Sunderland, as well as at West 
Hartlepool, will increase, whilst that of the smaller ports will 
decrease with the growth of larger vessels ; and a similar remark 
will apply to ports in other districts. At the same time the 
cheapness or the contrary of the coals will have its effect, and the 
result that will attend the attempt of Hull to obtain a larger 
share of the coal trade will be waited for with anxiety. If the 
attempt succeeds, a considerable part of the tonnage of coal may 
in the future be shipped there for London—possibly to the injury 
of Sunderland—but there may be, on the contrary, a growth in 
demand that will give employment to all the facilities of pro- 
duction. We have yet to notice the result, but in some way the 
coal trade seems on the eve of change so far as shipments are 
concerned. 


ROD MAGIC, 
Tux controversy which rages from time to time in the daily 


pers respecting the merits of the divining rod has again come 
to the fore, and many letters have recently appeared respecting 
it. A gentleman at Cheltenham writes in its favour; other 
practical men are equally strong against it. One of them writes : 
—“The suggestion that all mineral veins having been found by 
experiments to be conductors of electricity is scarcely a sufficient 
def of the ful use of the divining rod in discovering 
water springs, unless it is contended that all water-bearing 
formations are mineral formations; As I have lately superin- 


tended the sinking of a deep well at Hambleton Hall, Oakham, 
where the divining rod was ui at the suggestion of those 
living in the neighbourhood, the experience gained will probably 
be of interest to all who might be tempted to depend upon this 
mode of finding water. The knowledge I had previously gained 
of the geological formation of the district showed that the water- 
bearing formation of the rock bed was overlaid by the upper lias 
clay about 200ft. in thickness, and as there could be no doubt 
whatever that a good supply of water would be found anywhere 
on this hill by sinking a well through the lias, I had no hesitation 
in sanctioning the sinking of a well on the line of the spring 
indicated by the use of the divining rod ; but, instead of finding 
water at a depth of about 100ft., as suggested by the water-spring 
discoverer, the result of the boring conclusively proved the 
correctness of the theory suggested by a knowledge of the 
geological formation; the water was only found by boring 
through the lias into the rock bed to a depth of 229ft. below the 
surface.” The only two points that give interest to the 
controversy are the shape of the rod, and the manner in 
which electricity is mixed up in the question, At earlier times 
we were told that the twig was double and one arm of it was held 
in each hand, as a plough is held in fact ; now, however, it seems 
that a straight rod suffices, one end being held in either hand. 
Again, the statement in the letter just quoted that all mine- 
ral veins have been found by experiment to be conductors of 
electricity, will not gain general acceptance. It happens to be 
quite otherwise. While, for example, pyrolusite, manganite, 
and Braunite conduct electricity, Hausmannite does not allow the 
current to pass ; and of the ores containing iron, specular iron 
ore, brown iron ore, chrome iron ore, spathic iron ore, and 
Lievrite oppose its passage entirely. Zinc-blende, moreover, 
does not conduct electricity. But the whole subject is outside the 
domain of science proper. Jacques Azmar, the rhabdomancer 
par excellence, when brought up from Véran to Paris, was suc- 
cessfully and utterly exposed. Those who take an interest in 
the past history of the rod cannot do better than consult the 
Dictionnaire des Merveilles dela Nature; and perhaps the best 
authority on the subject is a small volume published at Amster- 
dam in 1693, called “A Treatise on the Divining Rod, and its 
Usefulness for the Discovery of Springs of Water, Minerals, 
Hidden Treasures, Robbers, and Fugitive Murderers. Together 
with the Principles which Explain the Phenomena, the most 
Obscure in Nature. By M. L. L. de Vallemont, Priest and 
Doctor in Theology.” Four years ago a certain Mdme. C 
tried the action of the rod in Paris, and it pointed unmistakeably 
to the presence of gold in a building known as the Bank of 
France, in the coffers of which by law a considerable “ metallic 
reserve” must always be kept. 


THE VALUE OF COLLIERY PROPERTY IN SOUTH YORKSHIRE, 


On Wednesday afternoon last a very large and influential 
company composed of colliery owners, mineral proprietors and 
others, interested in the coal trade assembled at the King’s Head 
Hotel, Barnsley, where the Mitchell Main Colliery was offered 
for sale. The value of colliery property in South Yorkshire has 
of late years been thoroughly tested, three of the largest 
collieries in the district having been brought under the hammer 
and withdrawn. These included the South Kirby Colliery, 
Thorp’s Gauber Hall, and the Dodworth and Silkstone 
Collieries floated a few years ago with a nominal capital 
of £300,000, and knocked down for £2000. The Mitchell 
Main Colliery, sunk but a few years ago by the late Mr. Joseph 
Mitchell, of Swaithe, Mr. Josse, the well-known coal importer of 
Grimsby, and Mr. Worms, a well-known French coal importer, is 
a fine property. It is sunk on freehold land at Aldham 
Junction, between Barnsley and Wombwell, and has cost 
£121,425 15s. The Barnsley seam is worked, and is 8ft. in 
thickness. The colliery was offered for sale by an order 
of the Court of Chancery, in consequence of the death 
of one of the partners necessitating a dissolution of partner- 
ship and a realisation of the partnership assets. At first 
358 acres of coal were acquired, and of that 104 acres 
have been won up to the close of June last, making the 
yield still to get about 2,400,000 tons, which can be raised from 
the present shafts. The short gettings up to the end of June 
last amounted to £5422, and the purchaser would have the 
advantage of being able to overtake this. The winding shaft is 
fitted with a pair of horizontal engines, 34in. cylinders and 
5ft. stroke, whilst at the upcast shaft there is a large Guibal 
fan, capable of passing 130,000 cubic feet of air per minute 
through the workings. There are fifty-two newly erected coke 
ovens, on the beehive pattern, whilst the surface plant is laid out 
with most modern appliances. The colliery, which it is stated is 
being worked to a profit, is now turning out 4000 tons of coal 
per week. The bidding opened at £10,000, and progressed until 
the sum reached £21,510, at which sum it was withdrawn, no 
reserve being named. The last bidder was Mr. Thomas Wilkin- 
son, corn factor, of Barnsley, who, it is stated, was acting on 
behalf of Mr. Josse, of Grimsby. 


THE DISPUTE IN THE COAL TRADE. 

ONE point of the dispute is not sufficiently kept in view by 
the employers. The men, per Mr. Pickard—who seems to take 
the place of the late Mr. Macdonald, M.P.—do not deny that 
the price of coal is low—too low to grant any great advance— 
but they say to the coalowners, “All you have got to do is to 
pay us 15 per cent. more wages, and then you must increase 
your rates tor coal.” Their object is to compel the public to pay 
more, and thus put the employers in a position to give more for 
coal getting. It is needless talking to them about the low price 
of fuel. They admit all that, and say emphatically, “ We mean 
to alter that, and this is our way of altering it. Once give us 
15 per cent. more, and you cannot help yourselves, coal must go 
up.” Undoubtedly this argument would hold good for the 
home markets of Yorkshire and Derbyshire and adjoining coun- 
ties ; but what of the greatest market of all—the metropolis— 
by which South Yorkshire coalowners and coal-getters main] 
live, and when the Yorkshire coal now is so handicapped by rail- 
way rates that fuel from the Tyne can be placed on the market 
at 4s. per ton less? A point which came out very clearly at the 
coalowners’ meeting was that the South Yorkshire miners, with 
their present wages, are earning more money than those in other 
districts. One gentleman present, who is interested in collieries 
in Nottinghamshire, stated that since the advance of wages his 
men were leaving for Yorkshire. Of course they would not do 
so unless they earned more money there. 
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The Law Relating to Electric Lighting, By Grorcr Srencer 
Bower, B.A., of the Inner Temple, Barrister-at-Law, and 
Wa ter Wess, Solicitor, of the Supreme Court. London: 
Sampson, Low, Marston, Searle, and Rivington. 1882. 

Tue object of the authors of this book has evidently been 

to furnish a guide as well for legal praetitioners as for the 
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very numerous class which comprises projectors and 
investors in the shares of electric companies. Strictly 
speaking, it is a legal work, dealing mainly with the 
technicalities of the recently-passed Electric Lighting Act; 
but it possesses a scope really far wider than that, and 
may be termed a vade mecum for all who are financially or 
otherwise interested in the many projects for the supply of 
electricity now before the public, and seeking its pf 
The authors acknowledge that to a considerable extent 
their labours can only be deemed tentative ; but so, corre- 
spondingly, is the Act with the elucidations of which they 
profess to deal, The whole scheme of the supply of elec- 
tricity for lighting or motive power is still in its infancy ; 
a vigorous infancy no doubt, but quite as yet in the mists 
of inexperience, It was questionable, indeed, in the minds 
of many if this new science was so far advanced as to call 
for the legal recognition it received by the passing of the 
controlling Act ; but the speculative rush which its large 
application has created rendered it necessary that a some- 
what wild enthusiasm should be placed under proper 
control. The Act above referred to was therefore passed 
after the most careful inquiry, and consideration of the 
best opinions that could te obtained from experts and 
others, and in spite of many difficulties arising from con- 
flict of interests, the Act is, perhaps, well fitted on the 
whole to form a basis for present action. It possesses, 
apart from a few clauses, but little that is new to legisla- 
tion. Portions of former Acts relating to gas and water 
supply, of the Lands Clauses Acts, and other general 
enactments protective of public interests, have been 
embodied in it, and these having long borne the test of 
experience, have needed but slight comment from the 
authors. 

The impression raised by the perusal of this book is a 
foreshadowing of many complications likely to arise, and, 
toa great extent, from possible varied interpolations of 
those clauses which deal solely with the speciality of the 
Act. To these Messrs. Bower and Webb have not failed 
to direct attention, with explanations which they consider 
will probably be accepted. Were it only, therefore, as 
affording a guide among the shoals and quicksands of 
legal phraseology as applied in this instance, the book 
under review will prove to be most useful. Scientific 
technicalities have been avoided almost entirely, the few 
employed being only such as are in the most current use, 
and therefore not at all calculated to embarrass the un- 
scientific reader. After a short preface, explanatory of 
the objects of the work undertaken, a considerable section 
is devoted, under the heading of “ Introduction,” to a 
sketch of the circumstances which led to the framing of 
the Act ; as also of the evidence upon which many of its 
leading provisions have been based. This evidence we 
find quoted at considerable length—a course which greatly 
aids the reader in estimating the value and justness of the 
several restraints imposed or concessions made, although of 
course incapable of use in putting a construction upon the 
statute. 

Following the “Introduction” comes the Electric 
Lighting Act itself, each section being printed in bold type, 
and having subjoined the elucidatory notes of the joint 
commentators. These notes of comment are valuable, 
for they show how many important questions may 
arise from provisions which seem to the non-professional 
reader perfectly final in their clearness, 

a the Act itself is an appendix containing the 
rules made by the Board of Trade with respect to appli- 
cations for licences aud provisional orders. As regards 
these, Messrs. Bower oo Webb point out with clear- 
ness how the proceedings of intending undertakers—ie., 
companies or municipal authorities—will be hampered by 
the insistence on the statement of maximum price for the 
proposed supply. Considering the uncertainty of the 
extent to which electricity will supersede gas, it is specula- 
tive to estimate the amount of the demand,and consequently 
unsafe to fix a price for it, as so much must dented upon 
the relative consumption within authorised areas, N eohin 
the, at present, unsolved problem of the popular meterage 
of electricity escaped attention ; in faet, it is insisted upon 
as one which, at present, involves the whole scheme of 
general electric lighting in a prima facie disadvantageous 
position as compared with gas. Throughout the whole 
work, indeed, every opportunity is afforded to readers to 
form a fair judgment as to the hindrances to success which 
should be taken into account by intending investors in 
electric companies’ shares. 

The closing pages are devoted to the form of provisional 
order Or licence to be sought from the Board of Trade, a 
very copious and well-arranged index succeeding. A very 
extensive reading may be assured for this book, the 
pioneer only of further information on the same subject 
which the authors promise, as experience with electric 
lighting developes new questions and difficulties, That 
such will arise is tolerably certain, from information as to 
those already existing with which Messrs. Bower and 
Webb's can has furnished us. No one contemplating 
the purchase of electric shares should fail to be aware of 
these, and we cannot do better than to recommend to them 
the perusal of the subject of this review. The book has 
the rudiments of a standard work on the subject of 
which it treats, 
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. AERIAL ELECTRICAL TRAMWAYS. | 


Tue following abstract of a paper read before the Société | 
des Ingenieurs Civils, Paris, is of interest, though mainly descrip- | 
tive of a project of M. J. Chretien, who, in conjunction with M. 
Felix, came before the public a few years ago with an application 
of electricity to the purposes of agriculture. He says :—It is 
quite unnecessary to attempt to demonstrate the necessity of 
establishing new means of circulation and transport in Paris. 
This point is quite conceded, and it is only necessary to discuss 
the various schemes proposed to afford such means, and the 
choice that should be made among them. All these solutions 
may be grouped into two classes, viz., underground railways and 
aérial tramways, the latter term being taken to denominate 
elevated railways constructed along public ways. I feel an 
invincible repugnance towards any scheme of subterranean rail- 
ways, and that repugnance is certainly shared by the large | 
majority of the Parisian public. The objections to any such 
scheme on the score of hygiene, of the safety of the travelling 
public, and of the difficulties and expense of construction, are 
surely sufficient to obtain its condemnation. When addi- | 
tional accommodation became necessary in New York, engineers | 
were sent from there to inspect the Metropolitan Railway in 
London. On their return, however, they decided on aérial 
tramways. Why should we imitate that of which London fur- 
nishes the only example, rather than follow New York, Phila- 
delphia, Rotterdam, Berlin, &c’ M. Shaller has told us here 


FIC.1. 


vehicular traffic is interdicted, such as we find in the 
exterior boulevards, &c., and at 40 to 50 metres apart in 
other places. The normal elevation of the rails will be 
5 to 6 metres, but it may be reduced to 4 or increased to 8 if 
desired. The resistance of the viaduct to rupture and 


, flexion may be easily examined approximately. The greatest 


twisting strain will be when two carriages pass the middle of the 
span upon one side only. It will tend to distort the section 
into the dotted position of Fig. 3. The greatest direct bending 
strain would be when two pairs of carriages occupy the middle 
of a span, one pair upon each line. Let P be the weight of the 
two carriages, acting as in the Fig. 3; this will give rise to 
transverse strains at the girders A B and C, which we will 
indicate by the small letters alc. Let p be a force, which, act- 
ing at A, would produce the same result. Now we may 
consider the axis O as sufficiently rigid, and taking moments 
about that axis, we get the equation— 

p+AO=a+A0+bxBO+exCO 
In the short spans we may have— 

AO=BO=CO 

and therefore, since the reactions are proportional to these— 


a=b=c= 
In the long spans, as it is not convenient to make the girders A 


and B very large, since they would then come above the plat- 
forms. I propose in that case to make the system sufficiently 


PROF OSED ELECTRIC AERIAL TRAMWAY FOR PARIS, 


that Mr. Fowler, the constructor of the London Metropolitan 
Railway, frankly declared that if he had the work to do again 
he would use the aérial system. I am therefore most unre- 
servedly a partisan of atrial tramways, and the object of this 
communication is to prove that they offer an easy and advan- 
tageous solution, looked at from all points of view. 

Conditions to be fulfilled—The true solution consists in esta- 
blishing a network of routes along which carriages shall 
traverse the town, with the advantage over omnibuses of trans- | 
porting more rapidly a much greater number of passengers, and | 
of not obstructing the roads, already over-crowded with traffic. 
To avoid waiting, there should be a large number of carriages 
succeeding each other very closely, and running as quickly and | 
cheaply as possible. To effect this I would construct an elaborate | 
network of railways, formed of a number of distinct lines | 
crossing each other as often as possible in different planes, and | 
having common stations at the crossing points. Upon this | 
system of lines single carriages with accommodation for fifty 
people should succeed each other at intervals of one minute. 
If necessary two carriages could be coupled together, accommo- 
dating 100 passengers. 

Capacity of Transport.—The above conditions would realise 
what we may call the maximum capacity of transport of a rail- 
way where the stations are very frequent and the stream of pas- 
sengers large and continual. With longer trains there would be 
crowding at the stations to be feared, the departures would be 
less frequent, the stoppages longer, and the final result less satis- 
factory. With the system of two carriages coupled as above, 
200 passengers a minute might be circulated along each line 
at say twelve miles per hour. Taking account of the changing 
of passengers en route, indeed, one might count in extreme 
periods upon double this number per minute, moving at say 
twenty-four miles per hour. This, however, is more than it is 
expedient to hope for. The hypothesis that two passengers 
would on each journey be accommodated for each seat provided 
is not extravagant if we consider the number carried by existing 
tram and bus lines. Without doubt, at some places and times, the 
above power of transport would be insufficient, but a work of | 
this magnitude cannot be made to provide for quite an excep- 
tional state of things. To give an idea of what is expressed by 
the statement of 100 persons circulated each way per minute, it | 
may be stated that in the large streets with pavements four 
metres wide—Rue Lafayette for example—each pavement will 
scarcely allow passage to 50 persons per minute each way. It 
may be pointed out, too, that this power of transport compares 
favourably with that of existing railways, even those where the 
traffic is great, as upon the lines to Versailles, St. Germain, 
Vincennes, &c. 

Lightness of Construction —One important consideration in 
favour of this scheme is the lightness of the moving masses com- 
pared to those of a railway, and consequently the lightness and 
elegance that may be exhibited by the structure erected to carry 
them. 

Mode of Construction.—That which I have adopted consists in 
placing a metallic viaduct with double lines upon a single row of 
columns. Figs. 1 and 2 give sections of this viaduct. The 


- rigid, so that nearly all the strain shall be taken by C, for which 


purpose C O may be made large (see Fig. 3). Therefore, neglect- 
ing a and b, we shall have— 


exCO=pxAO 
PXAO 
co 


As to the columns supporting the lines, they have to bear a com- 
pressive strain, which reaches its maximum when two pairs of 
vehicles meet immediately above them. When a single pair 
arrive there the resultant strain will not be, as before, along the 


| axis, but will act in some other direction as at R, the position 


of which may be readily found. If P, as before, be the weight 
of the pair of vehicles, Q the weight due to the girders— 


Then the force R=P+Q 
and Px L=(P+Q)l 
or Ql=P(L-/) 
Now, approximately— 
» app y Q=5P 
and l= L 
6 


Now if we suppose that L=1'20m. then 7='20m. This would 
permit the use of columns less than those proposed, as far as 
calculated strength is concerned. It is from wsthetic considera- 
tions that they are made of the size shown. 

Stations.—These will be 400 metres apart, and the figure will 


show that it is not impossible to give them a certain elegance of — 


form. 

Velocity —The velocity need have no limits, except those im- 
posed by the frequency of stopping. If we suppose that forty 
seconds is taken up in passing between two stations, this will give 
a velocity of 36 kilometres per hour. Taking the duration of 
stoppage to be, as in London, thirty seconds, the resulting mean 
velocity will be 20 kilometres per hour, which is about two and 
a-half times quicker than an omnibus. Moreover, since the pro- 
pelling force will be such that it may be drawn upon to almost 
any required extent, the velocity may be increased as much as 
may be considered necessary. 

Traction.—The force of electricity, though little used for such 
a purpose, is that which I propose to apply. There is nothing so 
simple, sure, and economical as this mode of traction, and it only 
requires to be tried to be approved. Four years ago, before any one 
had thought of making any such thing, I tried to make a first appli- 
cation of electricity to this purpose, in constructing an electric 
tramway from the Porte Maillot to the Jardind’Acclimatation. The 
director, M. Geoffroy St. Hilaire, assured a sufficient traffic, and 
it would have been made if it had been possible to obtain per- 
mission to lay it down. Already there are two such lines at 
Berlin and one at Portrush in ireland. They are being made at 
Vienna, Wiesbaden, Turin, Milan, in Wales, at London, at 
Yandwoort in Holland, at the mines of Yankeroda in Saxony, 
and probably at various other places. Our turn must surely be 
soon. There is no doubt that electric machines will give better 
results when they are made of greater power. Our first results 
with machines of 2 to 4-horse power are satisfactory. When 
circumstances call for the use of them of 100-horse power and 


columns are to be placed 15 metres apart, in any space where 


more, their results will certainly be much better. 
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Price of Places.—I have calculated that on a line of 5 or 6 
kilometres length, 10c. would be a remunerative fare, such a 
line carrying from 60,000 to 80,000 passengers a day. With an 
elaborate system of connected lines, some parts of which would, 
of course, be less remunerative than others, I would recommend 
a uniform fare of 15c. 

Expense of Establishment.—The estimated expense of making 
the viaduct and station is one million francs per kilometre, with 
the small of 15 metres. With the large spans of 50 metres 
it would be one and a-half millions. The cost of electricity, 
rolling stock, electrical conductors, &c., would be about 250,000f. 
per kilometre, the system being assumed of a certain extent. 

Working Expenses.—Under this head would be the employés, 
depending in number upon the number of stations and i 
in circulation, and the motive power. This latter would be 
supplied from large and economical steam engines. Placing the 
loss due to electricity at 50 per cent., this item would not exceed 
3c. or 4c. per carriage and per kilometre. 

Objections.—These may be expressed thus : (1) The columns 
would obstruct the traffic. (2) The aérial system would 
endanger the security of the passengers upon the road below. 
(3) The construction would affect the beauty of our capital. 
The projector combats these objections seriatim, and in a 
decidedly courageous manner. 

Conclusions.—The system of transport described above has for 
essentials : (1) It is a means of locomotion of which the capacity 
is equal to any existing railway. (2) It supplies better than any 
other the requirements of the Parisian traffic, by the frequent 
succession of and the velocity of the carriages. (3) It is a means 
at once agreeable and economical. (4) It is immediately appli- 
cable to a large number of busy roads. (5) The offer made to 
the town, to make a first application of the system upon the 
boulevards Voltaire, Magenta, Richard Lenoir, and the Contre- 
scarpe, expects no sort of subvention. The town, on the contrary, 
would draw a revenue from it, under the form of “ redevance 


percue. 


THE BREWING EXHIBITION. 


Ix the Exhibition was a large quantity of the machinery 
employed in the manufacture and bottling of aérated waters, a 
trade which seems still to: be increasing with great strides. 
Amongst these were a few novelties, including a new and 
ingenious machine for labelling bottles was exhibited by 
Messrs. Barnett and Foster, who had a very fine display 
of machinery. This is illustrated by the annexed engrav- 


BARNETT AND FOSTER’S LABELLING MACHINE. 
ing. Operated by means of a treadle is a central spindle, to 
which is fixed a radial arm, seen in the engraving, carrying 
a conical roller. This roller alternately runs over the 
gum pads shown on the table of the machine and the packet of 
labels which are lightly held in the boxes on the opposite sides 
of the table, one being clearly seen under the bottle in the 
operator's hand. <A supply of gum is placed in the vessel above 
the table, and the radial arm moves the valves of the gum deli- 
very cocks at each revolution, and gets a small supply of gum. 
This is uniformly spread by rolling over the pads, and the 
conical roller then runs over the label and gums it. The operator 
then rolls a bottle over the label, and it comes away leaving the 
next label exposed to the roller. One operator may sit on each 
side of the machine. : 

The largest exhibition of machinery and apparatus was made 
by Messrs. H. Stopes and Co., of Southwark-street, who had a 
large stand of machinery inside the hall, and a separate central 
exhibition of drawings, apparatus and brewers’ requirements, all 
illuminated by the Edison incandescent lamps driven by a 


SCHAEFFER’S MAGNETIC SEPARATOR. 


Clayton and Shuttleworth portable engine and an Edison 
dynamo. Messrs. Stopes and Co. are paying particular attention 
to the introduction of electric lighting into breweries and malt- 
ings, especially as electric motors may become very valuable for 
performing much of the work at present done by hand in diffe- 
rent parts of maltings. Schaeffer's magnetic separating apparatus 
as illustrated herewith wasshown in various sizes, and several boxes 
full of pieces of iron wire, nails, bolts, nuts, pieces of the drum and 


‘air from the receiver S by means of a pipe. In some cases the 


concave of peg and beater drum thrashing machines, as extracted 
from barley, maize, &c., before passing into the mash tun, were 
also shown, most of these specimens having been extracted during 
the previous week or two in London breweries, and showing that 
these magnetic screens, as they are called, are as n in the 
brewery and malting, for the prevention of the mixture of these 
substances with cattle food, as in the mill, except that in the 
mill they save not only the damage to the mill, machinery, and 
stones, but prevent dangerous sparking, which may lead to fatal 
explosions of mill dust. The separator consists of a number of 
permanent horseshoe magnets, which are embedded in the trough 
beneath the hopper, the poles of the magnets being seen just 
below the bottom of the hopper, as they pass through and are 
flush with the face of a nickel-plated sliding surface. The same 
firm exhibited a number of drawings of breweries and maltings, 
special attention being directed to the employment of double 
drying floors, and of conical-bottomed steeping tanks, by which 
the steeped barley may without labour be run on to the growing 


floors. 


When the piston heads GH are at the half of their outward 
stroke the excentric moves the valve pistons J and J¥ 
outwards again, so that the ring K' on J' commences 
to close the communication between W and the port. 
X, and to open a communication through the pipes N and 
P between the space in the cylinder E which is behind the piston 
head G, and between the space Y which lies in the cylinder E 
between the outer side of the piston head H and the cylinder 
cover Z. The exhaust products are forced by the back stroke of 
the piston head G and at the same time drawn by the inward 
stroke of vy 2 mip head H into this space Y, where they rapid] 
contract to below atmospheric pressure, forming a vacuum, which 
assists the piston on its next outstroke. The exhaust products 
may be led into a condenser and a more perfect vacuum obtained, 
It will be seen that the essentially novel features of the engine 
consist in the arrangement of the two pistons J and J' and the 
ring valves K and K’, and their method of action for determining 
the admission of a charge into one portion of a cylinder and for 
its transfer to another portion of the same cylinder, and regu- 
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SIMON’S GAS ENGINE 


Several new gas engines were exhibited ; one by Mr. Louis Simon, 
of Nottingham, as made under the patent of himself and Francis 
Wertenbruch. The characteristic details of this engine we illus- 
trate herewith. Fig. 1 is a horizontal section of the cylinder and 
valve box, and Fig. 2, an end view ; Fig. 3, a vertical section of 
the valve box; Fig. 4, a vertical cross section along the line 
AB; and Fig. 5 is a vertical cross section along the line C D. 
The construction aud working may be described at the same 
time :—When the trunk piston F travelling in the cylinder E 
travels outward, that is, towards the crank, gas and air pass into 
the space through between the trunk F and the walls of the 
cylinder, being drawn in through the port T, which is placed in 
communication with port L, into which gas and air are admitted 
by suitable pipes opened and closed by a rotating valve actuated 
by a governor. To form a communication between the ports L 
and T, the valve piston J bearing the ring valve K is moved 
inwards by means of an excentric suitably adjusted. On the 
back stroke of the piston this excentric moves the valve piston J 
outwards until by means of the ring K, which is somewhat wider 
than the port T, communication with L has been closed and 
communication through T with the space W between the trunk 
V and the walls of the valve box I established. The back stroke 
of the piston head H therefore compresses the gas and air pre- 
viously drawn in by it into the space W. The excentric now im- 
parts a backward movement to the pistons J and J' on the trunk 
V, and the contents of W are placed in communication through the 
port X with the cylinder E behind the power head G of the piston 
F. At the same time the port T is closed to W and opened to the 
port L by the inward movement of the valve piston J. Enter- 
ing through the port X into the cylinder E the compressed mix- 
ture of gas and air traverses the perforated plates R, between 
which are layers of wire gauze to prevent the fire going back into 
the space W. At Q the mixture encounters a flame lighted 
before starting the engine and supplied with compressed gas and 


compressed mixture is exploded by means of an external flame 
lighting a travelling flame carried in one of the many forms of 


slide valves. The receiver S is fed from the space W through a 
small back pressure valve. When it reaches the flame the mix- | 
ture is ignited and the consequent expansion impels the piston | 
outwards. At the same time a fresh charge is being drawn in | 


behind the piston head H in the manner already described. | 


lating the exhaust, and the utilisation of the contraction obtain- 
able by transferring the exhaust products to a receiver or to the 
front end of the cylinder. 

Another new gas engine was exhibited, which is the 


ATKINSON'S GAS ENGINE. 
invention of Mr. J. Atkinson. It was exhibited by Messrs. 
Browne and Boby for the British Gas Engine Company. It is 
illustrated by the annexed engraving, from which it will be seen 
that it is of a simple character. It has one flat plate slide valve 
shown more in detail in the diagram annexed, and this is driven 
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by a crank pin in a small dise on the end of the crankshaft, by 
shifting which the engine may at a few minutes’ notice be made to 
run in either direction. The valve A has on it an air passage B, 
gas passage C, and igniting port D, the operation of which will 
be sufficiently evident. By means of steel rods F F, a bar G is 
carried below this valve, and an exhaust valve E held in any 

ition by friction, This valve is operated alternately by the 
ee end of the valve A, and by the bar G, so that it remains 
stationary during a considerable part of the revolution of the 
engine. Air and gas having been drawn into the cylinder during 
the first part of the stroke of the engine through the ports B and 
©, air is allowed to pass into the cylinder through a valve in 
the cover on one side of the rectangular cistern in which the 
cylinder is placed, this air port being uncovered by the trunk 
piston and consisting of a number of small holes covered by a 
flat piece of india-rubber, with a movement of under yin. There 
is thus atmospheric pressure in the cylinder and not a partial 
vacuum at the time of ignition, as is sometimes the case, owing 
to the small area of the inlet ports and the quick movement of 
the piston. With this engine one ignition is made at every 
revolution, The exhaust valve covers and uncovers a port indi- 
cated by dotted lines and communicating with the pipe shown 
below the small square box on the valve case, in which is placed 
the igniting flame. 


GRAFTON’S TIPPING TRUCK. 


THE accompanying engravings represent a new form of double 
tipping truck, designed specially for mining work, and such as 
that in the diamond fields of South Africa, where trucks of 
almost every shape and description are in extensive use, each 
being more or less applicable to the work to be performed, but 
none approaching anything like meeting the requirements. 


Fig. |. 


The truck here illustrated has been made by Mr. Henry Graf- 
ton, of 113, Cannon-street, and its construction is clearly shown 
by the diagram and perspective view herewith. Fig. 1 is an end 
elevation ; Fig. 2 shows the angle the truck body assumes 
when tipped. From these it will be seen that the body of the 
truck is mounted upon double incline A standards, terminating 
in upturned ends to limit the travel of the body while being 
tipped. At either end are placed lever catches, which securely 
lock the truck body in its central position, and at the centre of 


the body is fixed a chain to limit the angle of tipping, by adjust- 
ing which the inclination of the truck body can be varied as 
required. The action of the truck and mode of discharging the 
load is as follows :—The attendant whose duty it is to tip the 

ns first raises the lever—the one on the opposite side of 
the truck to that on which the load has to be discharged—and at 
the same moment pushes the body of the truck with sufficient 
force to start it; the remainder of the tipping having been 


effected by gravitation, the empty body returns and locks itself | q, 


vt its normal position. It will thus be seen that one man could 
‘tip a whole train of these wagons in but little more time than it 
would take him to walk along it, the empties righting themselves 
as soon as the load has been discharged. 


PHOSPHOR BRONZE SLIDE VALVES.—The Phosphor Bronze Co. 
exhibited some phosphor bronze slide valves at the North-east Coast 
Exhibition. Amongst them was a pair of slide valves, No. 845 express 
engine of the North-Eastern Railway Co., after six and a-half years’ 
working, during which the engine has run 261,182 miles from 
Newcastle to Edinburgh, and vice versd. They have now been 
taken out to replace the cylinders with a pair oF a different type. 
Mr. Fletcher, assistant locomotive superintendent, gives the follow- 
ing upon these slides and another pair still at work in No. 844 
express engine :—‘‘ Mileage of 845 engine with phosphor bronze 
slides, from March 30th, 1876, to present time, 4th October, 1882, 
261,182 miles. Mileage of 844 engine with phosphor bronze slide, 
from April 20th, 1876, to present time, 236,229 miles.” The original 
thickness of these slides was lin., and they are worn down to gin. 
thick. Gun-metal slides rarely exceed eight months’ work when 
they are worn out. The cylinder faces are, we are informed, in 
beautiful condition, the wearing being as it should be on the valves. 
The engines Nos, 844 and 845 are of the following dimensions :— 

linders, 17in. diameter by 24in. stroke. Four coupled wheels, 7ft. 
diameter, working pressure 1401b. per square inch. Weight of 
engine in working trim, 39 tons 16 cwt, Weight of tender, 
26 tons 4 cwt. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

FINISHED iron makers maintain a bold front in resisting the 
efforts of some merchants who are trying to ‘‘ bear ” the market ; 
and this strength on the part of makers is by no means without 
effect ; for on Change in Birmingham this—Thursday—afternoon, 
and in Wolverhampton yesterday, buyers were less reluctant to 
come to terms than a week ago. In cases in which the full advances 
declared at the quarterly meetings were not conceded by buyers, a 
proportion of the advance was given. This conceded proportion 
varied from 5s. up, occasionally, to 7s. 6d. per ton. When pur- 
chasers were unprepared to offer such a rise sellers very generally 
refused to book; and many demanded the full 10s. The firms 
other than those known as the ‘‘list” houses are mostly full of 
work, and can see some way abead. They therefore prefer to wait 
for further orders, rather pd accept old prices. 

The makers of sheets for and of ordinary mer- 
chant sheets, continue parti ly strong. They quoted for 

lvanising sorts : Singles, £8 10s.; doubles, £9 10s.; and lattens, 

10 10s, to £10 15s. 

The new prices for the black sheets of Messrs. Morewood and 
Co., of Soho, Birmingham, one of the firms who have declared 
the 10s. advance, are as here :—‘‘ Woodford” brand up to 20 w.g., 
£9; 21 to 24 vig £10 10s.; 25 and 26 w.g., £12; 27 w.g., £12 10s.; 
and 28 w.g., £13. Close-annealed ‘‘ Woodford B,” up to 20 w.g., 
£13; 21 to 24 w.g., £1410s.; 25, 26, and 27 w.g., £16; 28 w.g., 
£17; B.B., £14, £15 10s., £17, and £18, according to gauge; 
B.B.B., £15, £16 10s., £18, and £19, according to gauge. Their 
charcoal sheets are: 20 w.g., £20; 21 to 24 w.g., £21 10s.; 25 to 
27 w.g., £23; and 28 w.g., £24. Their Siemens-Martin steel sheets 
—close-annealed—are: £17 10s., £19, £2010s., and £21 10s., in 

auges running the same as charcoals. These prices include 
in Liverpool. 

Plate makers reported a better demand alike for tank and 
boiler qualities. The quotation for the former was £8 10s. 
to £8 15s. per ton, and for the latter £9 to £9 10s, 

The thin—stamping—sheet makers keep steadily employed on 
home and foreign account at £13 to £14 per ton. 

The irregularity in the quotations of the marked bar houses 
continues, and this is the chief lever which the merchants are 
making use of in their efforts to ‘‘ talk down the market.” The 
firm, to whom I last week made reference as having followed the 
example of Messrs. Phillip Williams and Sons in declining to 
advance prices is the New British Iron Company. 

I am now in receipt of a circular which has been issued by the 
firm, in which they say :—‘‘ We beg to inform you that our prices 
of ‘Lion’ iron for the present, and until further notice, will remain 
as follows, viz.:—‘ Lion’ bars, £7 10s.; ditto hoops, £8; and ditto 
sheets and bars, £9 per ton at the works, subject to usual extras 
and approval of quantities and specifications.” 

A third ‘‘list” iron house who make no change in prices this 
quarter are Messrs. Jno. Bradley and Co. Throughout the past 
quarter they have been quoting their bars, which are of a special 
quality, at 10s. per ton in advance of other houses. The advance 
now declared by the bulk of the trade brings them up to Messrs. 
Bradley’s price of £8, which remains without alteration. Marked 
bar prices of South Staffordshire were as varied to-day as from 
£7 10s. to £8 and £8 12s, 6d. 

Messrs. Robert Heath and Sons, Stoke-on-Trent, who have also 
declared the 10s. rise, state their new prices as:—Flats, rounds, 
and squares, £7 10s.; best ditto, £8; double best ditto, £9; angle 
iron, £8; best ditto, £8 10s.; T-iron, £8; bridge or tank plates, 
£9; best boiler plates, £9 10s.; best hoops, £8; best waved hoops, 
£8 5s.; bridge and tram rails, £7 15s.; and best rivet iron, £10. 

The medium and common bar trade is without much change on 
the week. Common bars are £6 10s. to £6 15s.; ordinary hoops, 
£7, and cooper’s hoops, £7 5s. Gas strip is quoted £6 15s. easy, 
but with an improving inquiry. 

Pigs were slow of sale both in Birmingham and Wolverhampton, 
yet vendors and makers upheld for recent quotations. All-mine 
sorts were held for from 67s. 6d. to 70s., part-mine at from 60s. 
down to 45s,, according to the proportion of mine in the mixture ; 
native cinder iron descended to 42s. The ‘‘ Castle ” brand rose 
from that figure to 47s. 6d. for medium and 55s, for best sorts. 
Thorncliffe was quoted firm at 62s. 6d., and Derbyshire 52s. 6d. to 
55s. Tredegar hematites were 70s., which was about the price for 
pe all the steel as well as the best iron-making hematites 
offered. 

Coal was in more active demand, as well for smelting and gene- 
ral manufacturing as for household qualities. The supply has been 
sensibly curtailed by the heavy rain and snow of Tuesday, which 
have stopped several pits. By the same cause the thin sheet and 
the tin-plate works of Messrs. E. P. and W. Baldwin, on the 
banks of the Stour, have been temporarily suspended. 11s. con- 
tinues to be the maximum price of furnace coal. The more gene- 
ral price is 10s. High-class mill coal is 9s. down to 8s., and from 
8s. to 7s. is the price mostly asked for good forge coal. 

The annual election of ten mineowners and occupiers to serve as 
South Staffordshire Mines Drainage Commissioners has been fixed 
to take place at the Commissioners’ Offices in Wolverhampton on 
November 8th. 

The Mayor of Birmingham, Alderman Avery, has intimated his 
willingness to accept the office of president of the Mill and Forge 
Wages’ Board, and the Board has been summoned for Monday 
next, in Wolverhampton, to consider the notice which the iron- 
workers have heneted in for an advance. 

The engineering trades of Birmingham and the district keep 
active, though as to bridge and roo’ and similar constructive 
work, new contracts are not taking the place of those executed with 
the alacrity which could be desired. A considerable proportion of 
the work of this sort just now under execution is on account of 
home railwa pani ngi have ey full work up 
to the end of the year. Amongst the foreign bridge work under 
negotiation are contracts on account of New Zealand and Africa. 

he Indian work which has this week left the yards has included 

the completion of the contract which Messrs. Carter, Ford, and 

Co., Limited, of Darlaston, have had on their books for large iron 
omes, 

The current quotations for iron roof work on trucks in this dis- 
trict is £12 per ton and upwards; and for iron rivetted girders the 
price is £12 10s. per ton onwards. 

The Roumanian Government have given out a contract for the 
manufacture of a good quantity of cartridge machinery, and the 
work has fallen te Messrs. James Archdale and Co., of Birmingham, 
the producers of machinery for gun manufacture. 

Messrs. Tangye, Limited, continue busy’ at their Soho works. 
Among their orders are light pumps to the order of the South 
Staffordshire Mines Drainage Commissioners. The pumps are to 
be used in connection with the scheme of that body for ns 
surface-water at five different stations, so as to drain a portion o 
the eleven square miles of surface which have been swagged by 
mining below the natural outfalls, the water from which now 
finds its way into the mines. The Commissioners have arranged 
to enlarge one station, erected two new stations, and attach 
surface pumps to three of the large pumps erected for underground 
drainage, making six surface pumps to be put into operation at 
once. The quantity of water which will be raised is great, but 
the lift is so small that it will not involve much steam power, hence 
the pumps which have been ordered from Messrs. Tangye are only 
about 4 to 6-horse power cach. 

The Commissioners had many offers of ~~ before placing the 
order, but there was some difficulty in the selection, inasmuch as 
the pumps needed were not for pumping under the pressure of 
water equal to the steam pressure, but for throwing e 
quantities to a little height. The pumps, therefore, have to 
twice the area of the pistons, 


Messrs. Tangye are also active on heavy pumps, and on engine 
and boilers, the orders being alike to home and colonial orders 
The colonial business of this firm, indeed, is steadily increasi 
and their machine tools are also in larger request, not only from 
the colonies, but from continental Europe, particular 


ly Spain ; the 
United States is also a good buyer. 

Large pumping and marine engines are finding full employmen 
for Messrs. Watt and Co.; on steam engines of easy size, together 
with mechanical stokers and pumps, Messrs. Piercy and Co., of the 
Broad-street Engine Works, are steadily occupied ; in hydraulic 
and a machinery, a big business at date is being done by 
Messrs. William Causer and Co., of Soho; and refrigerating 
machinery, gasometers, boilers, &c., are keeping the Atlas Works 
and the Spring Hill Works of Messrs. Thomas Piggott and Co. 
active. 

Birmingham will shortly start its first steam tramway. The 
new line which is now nearly completed will connect Birmingham 
with Aston, a suburb some four miles out of the town, and the 
—— are the Birmingham and Aston Tramway Company, 

imited. The line will be part double and part single, and the 
gauge is 3ft. 6in. The rails are of ‘‘ Barker’s patent,” in which the 
groove is very narrow, and interferes less with the general 
vehicular traffic than that of the old form of rail. They have 
been supplied by the Darlington Iron Company, and the iron 
sleepers upon which they are laid by the Patent Nut and Bolt 
Company, Smethwick. ‘The engines which will be used are those 
of Messrs, Kitson and Co., of Leeds, in which the machinery is 
entirely hidden from view. When loaded the engines weigh seven 
tons each. The rate of speed will not be allowed to exceed eight 
miles an hour. ° 

Next Tuesday the Birmingham Corporation are to consider an 
exhaustive report which has been presented to them by their Gas 
Committee upon the subject of the electric light. In a word, the 
committee recommend to the Council that no application shall be 
made by them to the Board of Trade for the supply of electricity 
for lighting purposes, but that subject to satisfactory conditions 
being ——— the Council should support applications by one or 
more of the electric lighting companies for power to supply one or 
more limited areas of the boro’ % 

The General Purposes Committee of the Wolverhampton Cor 
poration, on the contrary, recommend their Council to apply for 
the Provisional Order to supply the town if they deem weil, in 
order to prevent a monopoly. This recommendation will be con 
sidered by the Wolverhampton Town Council also on Tuesday. 


e coroner’s inquiry on Monday into the boiler explosion of - 


October 9th, at the Stephenson Tube Works, Birmingham, of Mr. 
Wn. E. Everitt, resulted in a verdict of manslaughter against Mr. 
Henry Mosedale, who for eighteen years had been Mr. Everitt’s 
chief engineer. Mr. Everitt himself was also censured by the 
jury. Three men, including the engine-driver, lost their lives by 
the explosion. The evidence showed that the boiler was an old 
one, and that last July it was pronounced to be unsafe by Messrs. 
Piggott and Co., engineers, of Birmingham, and also by an 
inspector of the Manchester Boiler Insurance and Steam Power 
Company. A new boiler was ordered, but owing to some delay 
in the t of the tract it had not been delivered up to 
the time of the explosion. 

A fortnight before the accident the boiler was found to be 
leaking, and sharps were put into the water, after which it was 
allowed to go on working. Mr. H. G. T. Piercy, of the Broad-street 
Engine Works, Birmingham, who bad made an examination on 
behalf of the coroner since the explosion, deposed that the plates 
on each side of the flue were greatly corroded, and that though 
they were originally gin. thick, they had near the edges of the rent 
worn to the thinness of an old sixpence. Mr. Mosedale urges that 
he had relied upon the judgment of the deceased engine-driver. 
On Tuesday Mr. Mosedale was committed to the Warwick assizes 
by the Birmingham stipendiary. 

The “‘ dollied ” section of East Worcestershire chain-makers gave 
a fortnight’s notice on Saturday for an advance of wages. Should 
they be successful in obtaining this increase, the other section of 
chain-makers will, it is believed, immediately take action to also 
secure an advance. F 

Circulars have this week been received by employersin the brass 
trade of Birmingham and district from the ‘National Society of 
Amalgamated Brassworkers requesting an advance in wages for 
casting work, and submitting a new list of prices, involvi 
Sr increases in chandelier, common gas, and general 
work, 

The failure is announced of Messrs. Jones, ironmasters, of the 
Buffery Ironworks, Dudley ; the Eagle Ironworks, Westbromwich ; 
the Green-lane Furnaces, Walsall ; the Buffery Colliery and Brick- 
works, Dudley ; and the Bullfield Cokeworks, Rowley Regis, with 
liabilities estimated at £76,000. The greater ion is * 
and the assets, without including securities held by creditors, are 


estimated at £10,000. 
Company, Limited, has just struck 


The Hamstead Colli y 
thick coal in its second shaft at a depth of 611 . It is of 
good quality, and is of the uniform thickness of 24ft. The pre- 
paratory gate roading has been driven from No. 1 shaft to within a 
short distance of the western boundary, about 800 yards from the 
shaft ; and north of the shaft a pair of roads, 956 yards in length, 
have been made. 

A representative conference of miners at Horseley Heath have 
made arrangements for a general conference to be held in Novem- 
ber, and have promised also to help the Salop and Cannock miners 
in their efforts to secure an advance. A mass meeting of colliers, 
held to receive the report of this representative conference, 

a resolution against the evils of over-production, and urged the 
establishment of a union of all the men in South Staffordshire and 
East W orcestershire. 

In accordance with our intimation of last week, the Local Board 
of Wednesbury have this week formally approved of the formation 
of a united drainage union for the towns of Wednesbury, Tipton, 
Darlaston, and a portion of Sedgley ; and a special drainage com- 
mittee of the Board has been appointed to meet the representatives 
from the other districts affected. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—In the iron trade of this district the course of busi- 
ness for some time past has been to come and go in fits and starts, 
and just at present the market has been pushed up by a rush of 
heavy buying, which has left makers, on the one hand, full of 
orders for the remainder of the year, and consumers, on the other 
hand, pretty well covered for a similar period. Prices, of course, 
have advanced, but the bulk of the actual business has been done 
at the old rates, and now that consumers are mostly well bought, 
there are very few orders offering at the increased prices. Makers, 
having asa rule three months’ orders on hand, are not anxious to 
sell, but the outlook for the future would not seem to warrant a 
too strict adherence to full prices where business is wanted. It can 
scarcely be said that the top prices recently quoted are being firmly 
adhered to, and where makers have to come into the market they 
find that concessions are necessary to secure orders. 

There was only a quiet market at Manchester on Tuesday, and 
during the week business generally has been dull; the limited 
transactions which have taken place have not been much test of 
prices, but the tendency has been togive way slightly. Lancashire 
makers of pig iron since their advance in prices have been doing 
very little, and they would now be open to book orders on the 
basis of about 50s. per ton, less 24 delivered equal to Manchester. 
For Lincolnshire iron the average bay is 50s. to 51s. less 24, but 
for some of the Derbyshire brands 1s. to 2s. per ten above these 


figures is still being asked ; in north country and Scotch iron there 
has been little or doing, and for these 
esbrough and Glasgow 


brands prices are regu 


ted by the Mid 
markets, . 
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Finished iron makers are all full of work, but there is still 
low selling in the market not only amongst merchants who are 
willing to come in at under the recent advance, but amongst 
manufacturers here and there. Prices consequently are very 
irregular. Some makers are asking £6 12s. 6d. up to £7 ton 
for bars, whilst others are not quoting more than £6 10s., but for 
good local brands the average price at which business can be done 
is about £6 15s. delivered into the Manchester district. Hoops 
average £7 5s.; local made sheets, £8 12s. 6d. to £8 15s.; and good 

ounders generally appear to fairly well engaged, but some 
of the local firms report a falling of in the quantity of work 
giving out. 

There is no appreciable alteration to report in the condition of 
the engineering trades. Most branches continue actively employed, 
the only point to notice being that the new work in prospect is not 
so large in quantity. The slackening off in the iron shipbuilding 
trade, due to the fact that shipowners are not disposed to give out 
further contracts on the basis of present quotations, will, of course, 
have an effect upon other allied branches of industry. 

The large locomotive building firms in this district continue very 
busy, hoth on home and foreign work, and I heard a report on 
*Change that Messrs. Beyer and Peacock have orders in hand which 
will keep them fully going for several years to come. The firm 
have, I understand, recently received large orders from several 
English railway companies, and have in hand the construction of 
upwards of 100 engines for the Midland and the Lancashire and 
Yorkshire Companies. Other locomotive builders in the district 
are also full of work, including orders for the Continent, India, 
and South America. : 

As Warrington is, next to Manchester, the most important 
manufacturing centre directly affected by the proposed ship canal, 
a few particulars respecting the iron and engineering trades carried 
on in the district, which I gathered this week during a visit to 
some of the principal establishments, will be of interest. The 
importance of Warrington as an iron centre may be estimated from 
the fact that it contains finished ironworks which are second to 
none in the kingdom, the Dallam and Bewsey forges, owned by the 
Pearson and Knowles Iron and Coal Company, Limited, turning 
out a larger production of manufactured iron, apart from the 
rolling of rails, than any other similar works in the country. These 
forges occupy an area of about 24 acres, and give employment to about 
2000hands. Looking overone week’sreturns, I found that 1712 tons of 
finished iron were turned out from eighteen mills, sixty tons of 

sides a uantity of bridge girders and general engineeri 
work, and the total of finished ironwork for 
was 82,000 tons. The works are laid out chiefly for finished iron 
work purely, a large proportion of the puddled bars being supplied 
from the furnaces at Wigan, and bars, hoops, sheets, and wire con- 
stitute the staple class of goods produced. I can only indicate 
very briefly the character of the works. At Bewsey there are 
three forges with forty puddling furnaces, three 19in. roll trains 
driven by three engines with 22in. cylinders, 3ft. 6in. stroke; 
three shingling hammers, two of three tons single-acting and one 
of three tons double-acting ; one scrapping forge with four furnaces ; 
2lin. roll train, 25in. cylinder engine with 3ft. 6in. stroke, and one 
four ton double-acting hammer ; three — mills with six furnaces, 
and three pairs of coupled engines of from 18in. up to 24in. 
cylinders ; four sheet mills with nine heating furnaces, four 30in. 
cylinder engines with 5ft. stroke, and having fly-wheels averaging 
the ey heavy weight of sixty tons; one wire mill with 
two of Siemens’ gas , @ pair of 36in. cylinder engines 
with 3ft. Gin. stroke, and a Yin. roll train. The steam power 
throughout these works is raised by forty-four boilers, the whole of 
which, except five hand fired in the wire mill, are kept going 
by the waste heat from the furnaces. At the Dallam Works, 
where the plant includes twenty-eight boilers, there are 
two forges with thirty furnaces, two three ton hammers, 
two 17in. roll trains, two engines of 22in. and 25in. cylinders, four 
merchant mills with roll trains of from 8in. up to l4in., worked 
by eight furnaces, and driven by engines with cylinders ranging 
from 20in. up to 30in. diameter, with 2ft. 6in. stroke ; a plate mill, 
with two furnaces, 21lin. roll train, one 30in. cylinder engine, with 
5ft. stroke, and fly-wheel weighing 60 tons; an axle forge, with 
one furnace and a helve or tilt hammer ; a foundry, with three 
cupolas and 20 ton overhead crane ; smithy, with sixteen hearths, 
brass foundry, fitting shop, pattern shop, and a large boiler shop. 
At the Dallam Forge engineering work, as well as the production 
of finished iror, is an important feature, and in bridge and 
tank construction the firm have turned out a large quantity of 
important work for which special plant is laid down, but this I 
have not space at present to notice in detail. Another important 
iron works in the district is that owned by Messrs. Monks, Hall, 
and Co., Limited, which from a comparatively small beginning in 
1874 have enlarged ually, and at the present time are being 
considerably extended with the view of rolling steel rods and hoops, 
whilst new fitting and engineers’ shops are also being added. At 
present the works are laid out for producing 350 to 400 tons of 
finished iron per week, consisting of bars, hoops, and wire rods of 
the ordinary run of sizes. The plant consists of twenty-six 
puddling furnaces in two complete forges ranged in horseshoe 
form, three mills, a 9in. merchant mill, 8in. hoop mill, and a wire rod 
mill. Steam power is obtained from twenty-one boilers, in nineteen of 
which itis generated by the waste heat from the furnaces, the remain- 
ing two being hand-fired for occasional use. Amongst the plant I 
noticed a couple of the Gidlow rocking furnaces, which I under- 
stand have been found to work satisfactorily, and I may add, asa 

int which will probably interest other manufacturers, that 
flessrs. Monks and Hall, after an experience of driving by direct 
ing, which was the constant cause of breakdowns, have now 
introduced almost throughout their works driving by cotton belts, 
a change which, I was informed, had been in every sense satis- 
factory. The works are admirably laid out for the quick despatch 
of work. Within twenty-four hours of an order being received, 
I was informed, the firm have been able to roll the iron and deliver 
it on board vessel at Liverpool; and with the extensions now in 
progress, which will increase the number of puddling furnaces to 
thirty-four, the output of the works will be increased to about 500 
tons per week. Warrington is also a great centre of the wire- 
making trade, and the various works in the district turn out about 
1000 tons per week. Amongst the principal firms may be men- 
tioned the {Whitecross Company, with works capable of turning out 
from 500 to 600 tons of wire rods per week; Messrs. Rylands 


-Bros., the Hayebridge Company, Messrs. Wm. Smith and Sons, 


the Warrington Wire Rope Company, and W. D. Horton and Co. 
There are also considerable engineering works in the neighbour- 
hood, including Messrs. Thewliss and Co., Galway and Bambridge, 
Stubbs and Co., Melvin and Whittle, Newell and Barker, R. 
Kitchen, and Smetburst. It will thus be seen that War- 
rington forms an important manufacturing centre on the 
line of the proposed improved navigation, and the scheme, 
which would no doubt give a great impetus to the local industries, 
is being wi y taken up in the district. Itis even suggested that 
Warrington should form the port for Manchester, and be connected 
by a plate tramway for the transit of goods. 

The threatened strike in the coal trade of this district, as I 
anticipated, has been averted by a compromise on the part of the 
masters. A general advance of 10 per cent. in wages is being 
offered to the men, and this, no doubt, will be accepted. So far 
as business is coneerned, all classes of coal are in good demand, 
and still scarce, slack being the only description of fuel which at 
all hangs on the market. The advance in wages is being accom- 
panied by an upward movement in prices of from 6d. to 1s. per ton, 
but the market for the present is in a state of transition which 
scarcely allows of any definite quotations being given. 

Barrow.—In the hematite pig iron trade there is great firmness 
of tone, and the business done is of considerable extent. Makers 
are kept very busy, and the output of the works goes into imme- 
diate consumption by rail or sea. There are but a few furnaces out 


of blast, and there has been an augmentation in the number of 
those producing iron. There is little change in prices, No. 1 
Bessemer being 59s. per ton net, and No. 3 forge 57s., but in some 
cases higher values are asked, owing to the large number of orders 
in hand, which will provide work for some time to come without 
any additional orders coming in. The stocks are small, and are 
likely to remain so on account of the heavy deliveries which are 
being made, both on home and foreign account. Steel makers are 
very active, and have just received new orders of importance, 
Prices firm. New orders are being booked by the iron shipbuilders, 
and inquiries about new work are numerous. There is a good 
demand for iron ore at improved prices, 14s. per ton being about 
the average. There is a good employment in the coal and coke 
trades, and shipping is moderately active. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A CRITICAL stage has been reached in the coal dispute. The 
South Yorkshire coalowners have met and reiterated their assertions 
that the price of coal has not risen so as to justify the demands of 
the men for an advance of wages, but with the object of avoiding 
a strike in the district, they are willing to concede at once 5 per 
cent., this advance to continue in force till Christmas next ; at that 
time the masters propose that the average selling price for the 
preceding three months shall be taken out and compared with any 
period of six months during the last two years that may be selected 
by the men, and such 5 per cent. already conceded shall be con- 
tinued if an advance of 8d. per ton is shown over the basis price, 
and if the price be more or less than 8d. a ton, the wages to be 
advanced or reduced accordingly. The 5 per cent. is to be paid on 
the first pay day in November. 

This resolution is practically a repetition of what the coalowners 
offered at the beginning of the agitation, with the important addi- 
tion of 5 per cent. advance to be immediately conceded. Coal- 
owners tell me that this is their ultimatum, and if the men are so 
ill-advised as to reject it there will be no alternative but to close 
their pits. The chairman of one of the largest colliery firms in 
South Yorkshire—as well as of a large iron and steel concern— 
stated at the meeting that after searching the books of his company 
very carefully, he found the total advance in the value of coal to 
be 14d. per ton. This rise in value, of course, would not warrant 
the giving of a 5 per cent. increase; and the offer, coupled with 
the sliding scale—an advance of 24 per cent. on every 4d. per ton 
increase in the selling price of coal—is clearly made as an earnest 
a to prevent a strike, with all its attendant misery and 

oss, 


Excluding rails, the average price was £6 8s. 7d. per ton, 
This return shows an improvement on the previous quarter of 
Is. Gd. on all classes of iron, and 1s. 7d. on bars, angles, 
and plates. After some discussion it was found that both 
employers and employed still held to their claims, the former 
for a reduction and the latter for an advance, and it was 
unanimously agreed to let the whole matter go before an 
arbitrator. The q as to who was to be asked to act in that 
ey was then brought up, and it was found that the operative 
delegates had unanimously agreed to propose Sir J. W. Pease. 
The employers, after consulting together for a short time, decided 
to accept the arbitrator chosen by the men. After some further 
discussion, the following resolution was carried, viz.:—‘‘ That in 
view of the improbability of the arbitrator’s decision being pub- 
lished by the termination of the present wages agreement on the 
28th inst., the present rate of wages shall continue to be paid until 
such time as the award shall be given, and that the arbitrator 
shall have power to fix the date when any change he may make in 
wages shall take effect, provided that the date be not earlier than 
the 28th inst.” Nothing definite was decided with regard to the 
period over which the arbitrator’s award should extend, but it was 
understood that the operatives were to consider the matter, and be 
eee to make a suggestion when they go before the arbitrator. 

he question of the re-establishment of a sliding scale is postponed 
until after the award shall have been given. 

Ata Council meeting of the Cleveland Institute of Engineers 
held on Tuesday last Mr. E. F. Jones, of the firm of Jones, 
Dunning, and Co., ironmasters, Middlesbrough, was elected presi- 
dent for the ensuing two years. Mr. Jones is one of the oldest 
members of the Institute, and has been always a constant attender 
at its meetings. He has given great attention latterly to the 
important question of breaking up of blast furnace slag and sendin 
itouttoseaatminimumecost. Itisnot unlikely thatin his presidenti 
address he will give the result of his experience in this direction. 
The old members of Council were mostly re-elected, together 
with Mr. Arthur Cooper, general manager of the North-Eastern 
Steel Company, and Mr. W. Hawden, engineer to Messrs. B. 
Samuelson and Co. Mr. John Fowler, engineer to the Tees 
Conservancy Commission, was elected a vice-president, The 
programme for the ensuing session is a very attractive one, and 
includes a paper on the Channel tunnel, by Major Beaumont. 
The Cleveland engineers are taking a strong interest in this 
matter, and will no doubt give forcible expression to their views 
when the opportunity is afforded. 

A meeting was held at the Literary and Philosophical Hall, 
Middlesbrough, on Monday evening, to consider a proposal that a 
technical school should be commenced in the town. Messrs. B. 


I am doubtful if the miners, or rather the miners’ delegates who 
lead them, will accept it. These leaders are committed by their 
utterances on public occasions, and the employers themselves have 
found matters complicated by the action of the coalowners in other 
districts, notably in Derbyshire and Lancashire. The Derbyshire 
firms were the first to give way, offering advances varying from 5 
to 124 per cent. Then West Lancashire and South-west Lancashire 
followed this week with 10 per cent. It is not true, however, that 
10 per cent. has been offered in West Yorkshire. A meeting is 
called for the 27th at Leeds, when the question will be considered. 
All these concessions embolden the South Yorkshire delegates to 
stand out for 10 per cent. at least, and on this basis I anticipate an 
advance will have to be given if astrike is to be averted. At 
present 24,768 colliers in West and South Yorkshire have handed 
in notices demanding 15 per cent. advance. 

From the Italian Admiralty a contract for 900 tons of iron deck- 
plates for the Lepanto, sister ship to the Italia, is expected this 
week. It will be divided equally between the Atlas and the 
Cycleps Works. The leading armour for this vessel will not be 
settled for some time. Italy is in the market for 4000 tons more 
—thin—steel ship-plates, angles, &c. 

The Sheffield Corporation have appointed a committee to 
solicit an interview with Mr. Joseph Chamberlain, M.P., the 
President of the Board of Trade, in reference to the effect of the 
Electric Lighting Act, and the rules that have been issued in 
regard to applications for licences and provisional orders. Mr. 
Conrad Cooke, electrical engineer, has been retained to advise the 
committee on the best means of carrying out the resolutions of the 
council as to electric lighting. ‘ 

For the Albion Steel and Wire Works, as a whole, no bid could 
be obtained, but very fair prices were got the other day for the 
fixed and loose machinery, working plant, tools, and materials. But 
a horizontal high-pressure steam engine, with 24in. cylinder, fetched 
£92; a pair ditto 2lin. and 24in. cylinders, £140; roll turning 
lathe, £71; a pair of shears, £52 ; two sets of wire-drawing blocks, 
£100 each ; 40 cwt. steam hammer, £27 10s.; and five boilers, only £9 
each. For Brinsworth Ironworks, Rotherham, on Tuesday, the 
auctioneers failed to obtain a bid. 

Sheffield cutlery manufacturers and dealers in hafting materials 
failed to obtain much ivory at the Liverpool sales last week. The 
quantity was the smallest ever offered, and prices were £2 and £4 
higher for small and large teeth respectively. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland iron market, held at Middlesbrough on Tuesday 
last, was well attended, and busi was slightly more active than 
it had been during the previous week. The prices which have 
ruled steadily for a month past were fully maintained. There was 
a certain amount of inquiry for delivery over the first quarter of 
next year, and some business was done by makers outside the com- 
bination at 44s. 6d. per ton for No. 3g.m.b. The leading smelters 
will not at present entertain offers for next year’s delivery, and 
will not accept less than 45s, per ton for delivery during the 
remainder of the present year. Merchants will take 44s. 6d. to 
44s, 9d. for No. 3, fut neither they nor makers have much to sell 
for prompt delivery. : 

arrants are still in Fa request, and buyers will not give more 
for them than they offered last week, viz., 44s. 3d. per ton for 
Connal’s No. 3 f.o.b. warrants. 

The stock of Cleveland iron in Messrs. Connal’s store on Monday 
night was 103,896 tons, being a decrease of 722 tons for the week. 

The shipments coastwise and on foreign account continue good, 
and it is now probable that the amount exported during the month 
will exceed 100,000 tons, as they also did last month. Up to Mon- 
day night the quantity shipped from the Tees was close upon 
76,000 tons. 

The finished iron trade is still very quiet. What business is 
being transacted, however, is at somewhat higher prices. Bars 
have been advanced 5s. per ton, and are now £6 5s. per ton. Shi 

lates are £6 15s. to £7, and angles for shipbuilding are 26—all 
.0.t. at makers’ works, less 2} per cent. 

The dulness in the steel rail trade still continues. The prices 
quoted for heavy sections is £5 2s. 6d. to £5 5s. per ton. 

The activity in the shipbuilding trade continues on the Tees, 
Wear, and os On the latter river there are at the present time 
upwards of fifty vessels being built between Scotswood and Shields. 

e yards are all fully occupied on the other rivers named. 

The Council of the Northern Institute of Mining Engineers have 
accepted the invitation of Sir Edward Watkin to inspect the works 
of the Channel Tunnel at Dover, and have fixed Saturday, Novem- 
ber the 18th, for their visit. 

A meeting of the North of England Board of Arbitration and 
Conciliation was held at Darlington on Monday last, for the pur- 
pose of receiving Mr. Waterhouse’s report as to the sales for the 
past quarter, and for discussing the steps to be taken with regard 
to the wages question. Mr. Waterhouse’s ascertainment shows 
that the total quantity of iron of all classes sold during the three 
months ending September 30th was 159,855 tons. f this 917 
tons were rails; 113,215 tons plates; 14,326 tons bars; and 31,397 
tons angles, The average net selling price was £6 8s, 6d. per ton. 


S lson, M.P., Isaac Wilson, M.P., Professor Stuart, of Cam- 
bridge, and other well-known promoters of scientific education, 
were present, and took part in the proceedings. A resolution was 
eventuall ed to the effect that, ‘‘the time had now arrived 
when Middlesbrough must have a technical school,” and measures 
will no doubt be at once taken to give effect to this decision, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron trade continues very active, a large business being 
done both on home and foreign account. In warrants, however, 
there is a tendency to decline, owing to speculative causes. The 
shipping trade is very well maintained, and there are good orders 
coming to hand to be implemented in succeeding weeks. Since last 
report an additional furnace has been lighted at the Eglinton Iron- 
works, so that there are now 114 in blast, as compared with 105 at 
this date last year. Stocks have decreased during the week about 
1300 tons in Connal’s stores, and a further decrease is contemplated, 
the production, although it has been considerably increased, being 
yet insufficient, as is generally believed, to meet current wants. 

Business was done in the warrant market on Friday forenoon at 
from 50s. 84d. to 50s. 10}d. cash, and 51s. one month, the after- 
noon quotations being 50s. 9d. to 50s. 8d., and again 50s. 9d. cash, 
and 51s. to 50s. 1ld. and 5ls. one month. On Monday, the 
market was dull, with business in the forenoon at 50s. 8d. to 
50s. 6d. cash, and 50s. 10d. one month, the afternoon’s figures 
being 50s. 6d. to 50s. 44d. cash, and 50s. 94d. to 50s. 8d. one 
month. Business on Tuesday was at 50s. 6d. to 50s. 4d. and 
50s, 5d. cash, and 50s, 84d. to 50s. 74d. one month. On Wednes- 
day tr ti were effected in the warrant market between 
50s. 7d. and 50s. 11d. cash, and 50s, 11d. to 51s. 14d. one month. 
—— a Church holiday the iron market was 

The demand for makers’ iron being strong, the quotations are 
well maintained as follows :—Gartsherrie, f.o.b. at Glasgow, per 
ton, No. 1, 65s. 6d.; No. 3, 55s.; Coltness, 69s. 6d. and 5b6s.; 
Langloan, 68s. and 56s. 6d.; Summerlee, 65s. and 54s. 9d.; 
Calder, 64s. 6d. and 54s.; Carnbroe, 59s, and 52s. 6d.; Clyde. 
55s. and 52s, 6d.; Monkland, 52s. 6d. and 50s. 3d.; Quarter ani 
Govan, each 52s. and 50s.; Shotts, at Leith, 66s. and 56s. 6d.; 
Carron, at Grangemouth, 53s. (specially selected, 57s. 6d.) and 52s.; 
Kinneil, at Bo’ness, 51s. and 49s. 6d.; Glengarnock, at Ardrossan 
6. and 52s,; Eglinton, 58s, and 51s.; Dalmellington, 58s and 

s. 

The arrival of Middlesbrough pigs at Grangemouth for the week 
have been 3485 tons as compared with 6180 in the preceding week, 
and 3930 in the corresponding week of last year. 

The malleable iron and steel trades continue busy, with haps 
not quite so many orders offering as has been usual of late. Common 
iron bars are quoted at £6 7s. 6d. per ton; best bars, £6 17s. 6d.; 
ship-plates, £7 10s.; boiler-plates, £7 15s.; angles, £6 5s, Steel 
ship angles, £9 per ton ; ship-plates, £10 ; and boiler-plates, £11 5s. 
The general engineering trade is very brisk, a large supply of 
foreign orders being at present in course of execution, as well as a 
good business on home account. In the course of the past two 
weeks the iron and steel manufactures, other than pig iron, 
a from Glasgow alone, were valued at £120,000. They 
included large quantities of sugar making machinery, of railway 
= ga sleepers, &c., and a great variety of general hardware 
articles. 

In the coal trade there is a very good business being done at the 
following f.o.b. quotations :—-Main, 6s. 9d. to 7s. 3d.; ell, 7s. 3d. 
to 8s. 3d.; splint, 7s. 3d. to 8s.; steam, 7s. 6d. to 8s. 6d. These 
prices apply to the West of Scotland. In Fifeshire the f.o.b. 
quotations are given at an average of 6s. 9d. per ton in some 
quarters, but I have reason to believe that they are considerably 
higher. The miners have not been working quite so regularly as 
usual in the western districts, and this, together with a scarcity of 
railway wagons, has considerably interfered with shipments, which, 
however, are still on a large scale. 

The wages question in the mining trade appears to be gradually 
approaching a settlement, and there now seems good ground for 
hoping that strikes will be averted. The demand of the miners in 
the different districts has been for an addition of 15 per cent. to their 
present wages. In the counties of Fife and Clackmannan the 
employers have conceded a rise of 10 per cent., and the probability 
is that in a short time a similar concession will be made all over 
the country. 

The strike of ships’ joiners in the Clyde shipbuilding trade has 
now existed for about ten weeks, both the masters and workmen 
showing much determination to carry their points. What the men 
want is an advance of a halfpenny per hour, making their pay 74d. 
A few days ago some friends of the men approached Sir Donald 
Currie, M.P., at Perth, and requested him to interfere with the 
view of effecting a settlement. He expressed his readiness to place 
whatever influence he had at the disposal of both parties, Tt is 
greatly to be ho; that the difficulty may be speedily arranged, 
as it must impede the finishing of new vessels, and entail consider- 
able hardships upon a large class of men. Of course the employers ~ 
can hardly be held responsible for this, seeing that the operatives 
left their employment of their own accord, 


k 
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WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

TuE steel works are all busy, and several of the 
er ones hold substantial orders that will take 
them until March to execute. I am told that 
there is a slight falling off lately in the receipt of 
fresh business, so that some degree of doubt exists 
as to what may ee after March. At present 
we are safe for plenty of work, and prices are 
stiff, and Caer up. It is possibly owing to 
an increased stiffness in price that new orders 
are slow in coming in. is a little time will 
prove, or otherwise. Cargoes left this week for 

‘nada, America, and India, and a good deal of 
home trade is being done, as well as with the 
Colonies and foreign markets. 

Tin-plate is flagging again, and so far I have 
not heard that the decision of the Birmingham 
meeting to advance age box has n carried. 
This may be owing in part to a lack of union 
amongst but to a slackness in 


uirement. 

re Phere has been a good deal of work at the new 
steel works at Tredegar this week, and it is said 
that extra hands will shortly be required in the 
mills, Good iron orders are also coming in at 
these works. 

Three furnaces on the newest principle are 
now well advanced at Cyfarthfa, and operations 
are beginning for further changes. 

The management at the new steel works, 
Landore, have offered to take charge of the 
hammers by contract, and this appears to have 
had a salutary effect on the men who are still 
remaining out on strike. The manager had pre- 
viously offered these men a fair advance, on 
what appears a reasonably adjusted scale, and 
now refuses to deviate from this offer, so a 
settlement may be regarded as certain. 

The ‘‘ Earl Spencer Steamship Company ” has 
been launched; capital £23,000, in £235 shares. 
The subscribers are all leading Cardiff shippers. 

A movement has been started by the Taff Vale 
Railway workmen to obtain a reduction in their 
hours of labour, and this has been favourably 
received by the chairman of directors. It is 
certain that in cases where proved hardship exists 
that some concession will be made. 

All the Welsh railways and industries generally 
are looking up. This satisfactory state of things 
is owing to the prosperous condition of the coal 
trade. In one branch only of the trade has there 
been any = Papen the weck, and thatis in 
eutientie, ich is generally dull ‘about this time 
ofthe year. Extreme briskness has characterised 
the ports of Cardiff, Swansea, and Newport, and 
the total exports have amounted to 214,753 tons. 
This, in addition to a very heavy transport over 
railways, shows the healthy vitality at present 
existing in the coal trade of Wales. Coalowners 
are watching the action of the Northern coal- 
owners, and quite he red to utilise the advan- 
tages. Merthyr with its double shaft, 
Harris Navigation and ethan will soon increase 
their outputs. 

I saw a fine train of coal this week from Pen- 
rhiwceiber, Mountain Ash. This is proving a 

magnificent taking. 

In proof of the prosperity at present existing 
amongst Cardiff coalowners and shipowners, Iam 
told of one, from excellent authority, who is now 
realising £50,000 per annum. He as command 
of fine coals, ‘has agents in all parts of the world, 
and, in fact, commands the situation. 

The movement for buying up the Bute Docks 
and forming a Cardiff Harbour Trust has received 
acheck., It has been intimated by the Marquess 
of Bute that he cannot enter into the negotiations 
pet by the Mayor and Corporation of Cardiff, 

ut it would seem from the tenour of his 
letter that if a thoroughly well-grounded 
scheme were formulated the creation of the 
Harbour Trust would not be impossible. 
As it is, it must, in the course of things, be some 
years before the movers can see their dreams 
realised. The Bute Docks are already worth 
several millions sterling, and have not reached 
either their full ey og or highest remunera- 
tive capacity. There have been many old abuses 
to sweep away, vested privileges to be put aside, 
and “system” to come into earnest operation. 
It is not often that one sees a going and pros- 
perous concern looking for a buyer. 

Pit timber is steadily advancing. Latterly the 
demand has been very great, and imports small. 

Patent fuel is doing well. Last week the 
export from Swansea was considerable. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 

*y* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ojfice officials, by 
giving the nunvber of the page of Tue ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification, The 
mistake has been made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
we to the pages, in place of turning to those pages and 

finding the numbers of the Specification, 


Applications for or Letters Patent. 

*,* When patents have n ‘*communicated,” the 
“name and address of the communicating party are 
printed in italics, 

17th October, 1882. 

4928. DyNAMO-ELECTRIC Macatne, A. Elliott, London. 

4929. Friction Ciutrcues, D. Frisbie, New Haven, US. 

4930, ELecrric Arc Lamp, C. 8. Snell, Saltas' 

4931. ELectric Motors, A. G. de Neeff and E. Des- 
fossés, Paris, 

4932. Coss, &c., D. Pickles, Halifax. 

4933. BucKLEs, F. J. Candy, Highfield Fen Ditton. 

4934. Trusses, H. Haddan.—(L. Barrére, Sauternes.) 

4935. PAPER Pune, H. Dufrené,—(H. da é. Leite, Paris.) 

4936. WaTerR Connections, P, M. Justice.—(C. Light- 
body, Brooklyn, U.S.) 

4937. CLippina Horsgs, &c., W. Greenwood, Honley. 

4938. Printino, J. F. Haskins, London. 


Sewing Machine Company, Boston 
4940, MILLSTONE BALANCE, t.. GE. 


Theirrion, Passy Grign: 
4941. WICK-TRIMMERS, J. C. Seaton, 
Quebec, Canada.) 
4942, Stays, W. W. Reynolds, 
4943, Wririnc Sates, J. and W. Lianfair. 
Treatinc Woop, J. H. Evans, 


penhag 
Coats, M. Settle, Bolton. 


18th October, 1882. 

4946. Fornaces, &., J. C. Brentnall, Timperley. 

4947. Castinc Pic Mera, J. T. King.—(@. A. Leish- 
man, Pittsburg, U.S.) 

4948. Motive Power Enoings, D. Clerk, Glasgow. 

4949, F.Luips for WasHino Sueep, B. Nickels, London. 

4950. PostaL Wraprer, A. Savage, London. 

4951. Recisterinc Apparatus for Cioser Doors, J. 
M., Hart, London. 

4952, PULLEY Buocks, J, Gullyes, Roath, 

4958. Tenter Hooks, A. E. Birmingham. 

4954, BaLLoons for PuHoroorapny, &c., J. 
Templer.—(H. Elsdale, Halifax, Nova Scotia.) 

4955. Means for the Prevention of Watcu 
M. Stuart, Seaforth. 

= Stream Bor.ers, G. G. M. Hardingham, London. 

. Roap VEHICLES, J. Macdonald, Wimbledon. 


pot ADJUSTABLE CovERINas for Locks, H. Fleming, 


Halifax, Yorkshire. 

4959. Combine Macutnery, P. Kelly, Bradford. 

4960. Tricycues, A. H. Alia dridge, 

4961. On Cans, J. Kaye, Kirkstall. 

4962, Cocks or VaLvgs, J. N. Sperrin, Lon: 

4963. Grinpinc Miiis, H. J. Haddan.— one 
Biala-Bielitz, -Hungary. 

4964, & M. Gingell, High Ongar. 

4965. Looms, H. J. nes ad Vassart, Roubaix.) 

4966, WHEELS for Traction Encines, &c., J. and H. 
McLaren and C. Morris, Leeds. 

4967. I1.LuMINATING Composition, J. Darling, Glasgow. 

4968. Razor Brapes, W. R. Lake.—(J. D. Frary, 
Bridgeport, U.S.) 

4969. INVERTED D1RECT-ACTING MARINE Enoinzes, W. 
Allan, Sunderland. 

4970. Sueep-wasu, W. G. Little, Sleaford. 

4971. Evecrric ALARM, M. H. Kerner, London. 


19th October, 1882, 


4972, Brakes, E. C. and T. Blackmore, Cardiff. 

4973. Parer-cuTTinG Macuines, W. Crosland, Newton 
Heath, Lancaster. 

4974. Apparatus for Repucixa Irow Ore, W. E. 
Gedge.—(L. Durand and D. Walker, New York, U.S.) 

4975. of Srrincep Mosicau IxsTRU- 
ments, F. C. Glaser.—(F. Steinbrecher, Kirn an der 
Nahe, Germany.) 

4976. Sutps’ Compassés, R. E. Melsheimer, London. 

4977. Bunos and Vent-Ppgos, W. Rose, Halesowen. 

4978, Feep Pumps of Steam Encines, A. W. Robert- 
son, West Ham. 

4979. Macuinery for PREPARING FLAX, C. and C. 
Murland, and J. Montgomery, Castle W 

4980. Cooxinc Ranogs, H. McRuer, Glasgow. 

&c., the Fiow of W. Key, 

4982, Furnaces, C. Madge, Swansea. 

4983. Lamp Grasses, &c., H. J. Haddan.—(Stelzig, 
Kittel and Company, Steinschinau, Austria-Hungary.) 

4984. of Ling, G. W. von Nawrocki.—(C. 
Opl, Kruschau, Austria-Hungary.) 

4985. Acruatinc Macuines, J. Templeton and 
J. Hilson, London. 

4986. MAKIxG Iron, C. Cochrane, Stourbridge. 

4987. Osrarnino Satts from Minerat Waters, A. J. 
Boult.—(2. Kukn, Clermont Ferrant, France.) 

4988. ELectric Arc A. Serraillier, London. 

4989, Lamps for &c., J. Slater, ham. 

4990. Movuxps for Castine HoLLow-wakreE, J. V. Hope, 
Wednesbury. 

4991. Seconpary Batreries, J. E. Liardet, Brockley, 
and T. Donnithorne, London. 


20th October, 1882. 


4992. Manvuracture of Farry Matrer from Woot Fat, 
F. C. Glaser.—(0. Braun and 0. Liebreich, Berlin.) 

4993. Cocks, &c., J. Hayes.—(E. Remy, a 

4994. Rovinc, &c., Frprous Susstances, H. Illing- 
worth, Bradford 

4995. Warwinc Rooms, T. Kay, Stockport. 

4996. Compounp ARMoUR-PLaTes, T. D. Clare. —(F. 
Yates Ukel-on-the-Rhine, Prussia.) 

4997. Courtine, &c., CaRRIAGEs, J. Anderson and J. 

ling, Glasgow. 

4998. GENERATION, of ArtiFictaL Licnt, A, W. 
Kershaw, Lancaster. 

4999. ADMINISTRATION of ALIMENTARY Fivuws, L. A. 
V. Pellegrin, London. 

5000. AppaRaTus for Makinc ConrEcTIONERY, C. F. 
Miller, Magdeburg. 

5001. TELEPHONIC INSTRUMENTS, G. Anders, London. 

5002. Firrinos for INcANDESCENT ELEcTRIC Lamps, M. 
Evans, Wemyss Bay, Renfrew. 

5003. PRopUCING SIGNALS on VEHICLES, A, 8. Clerk and 
F. Dowling, London. 

5004. Macuines, E. P. Alexander.— 
(BE. Sawlé and M. Durozi, Paris.) 

5005. Rope Tramways, H. Smith.—(A. Hallidie, U.S. 

21st October, 1882. 
of Lips to Boxes, W. Staniforth, 
effiel 

5007. Looms, F, Sykes and J. Hinchliffe, Holmfirth. 

5008. Fitters, F. G. Lynde, Melton Mowbray. 

5009. Destroyino Souip Impurities, O. Imray.—(La 
Société Harmel Fréres, Val des Bois, Marne, France.) 
5010. Permanent Way, F. Nowell and A. K. Smith, 

Shepherd's Bush. 
5011. Vatves, J. Dunbar, Southampton. 
5012. PLoucus, E, Edwards.—(P. Jacotot, Orgeux.) 
5013. Wueets, E. Hora, London. 
5014. Evecrric Currents, L. Campbell, 


Enotes, C. F. Varley, Bexley 
Enarngs, C. F. Varley, Bexley 
Encrngs, C. F. Varley, Bexley 


eat! 

5018. TREATING Coat, C. E. Hall, 

5019. Inox, &c., TELEGRAPH Po.gs, J. C. Johnson, 
Wednesbury, and R. Martin, West Bromwich. 

5020. MecHanicaL Musicat InstruMENT Motors, G. 
D. Garvie and G. Wood, New York, U 8. 

5021. Compounp for MixinG with Wines, J. Prosser, 
Upper Clapton. 

5022. Harrows, A. Clarke, Stevenage. 

5023, CaRBons for INCANDESCENT ELECTRIC Lamps, M. 

mdon. 
5024. Macuinery for INncors, B. Walker, 


SepaRaTinG Coprer from Matt, &c., J. Plaisted, 

on. 

5026. Tips for Boots, G. Chambers, London. 

5027. REGULATING WATER Suppty, G. Biddis, Newbury. 

5028. SuraicaL AppLiANce, H. Parson, Guildford. 

28rd October, 1882. 

5029. Envetores, R. B, Hayward, London. 

5030 MANUFACTURING ANHYDROUS ALUMINA, H. 
Bonneville. —(F. Gardair and T. Gladysz, Marites) 

5081. E. Bry (J. Ring, Vienna.) 

Dray DISTILLATION, . Jameson, Newcastle-on- 

ne, 

5033. ConTROLLING Horses, J. C. Mewburn.—(C. von 
Schwarz, Vienna.) 

5034. Propuct from CorrgE-BEANS, H. J. Haddan.— 
Charnaux, Vichy, France. 

5035. Licutntnc Conpucrtors, H. J, Haddan.—(J. Ker- 
naul, Munich.) 

5036, WATER Puririers, G. F, Redfern.—(D. Hanna, 
Ogdensburg. U.S. 

5037. Governors, W. P. Thompson.—(F, D. Cummnver, 
Detroit, U.S. 

5088. PERMANENT Way, J. Morrison and R. Armstrong, 
Dalkeith. 

5039. PARALLEL Ruers, C. R. Baillie-Hamilton, 
Grove Park, Kent. 

5040. APPARATUS Emp.oyep in Treatine Rags, P. P. 
Hepworth, Leeds, 

5041, Sewace Trap, &c., E. Halifax. 

5042. Rorary Gas ENGINES, W. E. Gedge.—(F. Marti 
and J. Quaglio, Paris.) 

5043. Braces, F. Hovenden, West Dulwich. 

5044. CLEaninG Fars, F. Glaser. —(H. Schlinck, Baden.) 


5045. Brusnes, J. Culmer, London. 

5046. CarriaGE Boptegs, J. 8. G. F. Altona. 

5047. Locomotive Enoines, M. P. W. Boulton, 
Tew Park, Oxford, and E. Perrett, London. 

5048. FASTENING UMBRELLA, &c., H. H. Lake.—(4. 
Tehl, Mazamet, France.) 

5049, Looms, T. Singleton, Over Darwen. 

5050. Evecrric LIGHTING H. Lake.— 
(8. F. V. Choate, New York, U.8.) 

5051. RecisteRINa APPARATUS, W. H. Beck.— (X. Por- 
tafax, Paris.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
4930. ELecrric Arc Lamps, C. 8. Snell, Culver Park, 

Cornwall.—-17th Octeber, 1882. 

4992. Manuracture of Fatry Marrer from Woo. 
Fat, F. C. Glaser, Berlin.—A communication from 
O. Braun and O. Liebreich, Berlin.—20th October, 
1882. 


Patents on which the Stamp Duty of £50 
has been paid. 


4211. Counter Srays, &c, H. H. Lake, London.—l7th 
October, 1879. 

4259. &c., G. Jennings, Stangate.—21st Octo- 
ber, 1879. 

4467. Poriryinc Corn, &c., F. Thompson and W. H. 
Williamson, Wakefield. —ist November, 1879. 

5208. CHARGING, &e., A. Q. Ross, Cincinnati, 
U.8.—20th December, 187 

8765. Lip for Cans, J. Kirkstall.—19th Sep- 
tember, 1879. 

4205. Permanent Way, J. Kerr, London. —17th October, 


1879. 
4216. Steam Navvies, J. T. Parlour, London.—17th 


er, 1879. 
4217. Lamps for Minne, W. E. Teale, Worsley.—1l7th 
October, 1879. 
4429. SHawt Straps, H. J. Haddan, London.—20th 
October, 1879. 
4487. Cotron Corps, J. H. Openshaw, Bury.—4th Nov- 
ember, 1879. 
4241. Steam Horstinc Macuinery, T. Davison, Glas- 
gow.—20ch October, 1879. 
4450. Apparatus for Ciassiryino, &., Papers, W. 
Morgan-Rrown, London.—3lst October, 1879. 
4458. VeHICLEs PropeLLeD by Manuva Power, W. J. 
Fraser, Haverstock Hill.—lst November, 1879. 
4239. Sizine, &c., Heavps, 8. sen., and 8. Cook, 
jun., Bury.—20th October, 1879. 
4274. GRINDING, &e., Caustic ALKALIES, W. J. Men- 
zies, St. Helens. —Dlat October, 1879. 
4290. Makino Gas, G. Smith, Shepherd's Bush.—22nd 
October, 1879. 
4323, Printinc TEXTILE Faprics, W. Mather, Salford. 
—23rd October, 1879. 
4435. Coverines for Watts, &c., C. Smith, Muswell 
Hill. —30th October, 1879. 
4273. Securine Tupes in Piates, W. Tully, London. 
—2lst October, 1879. 
4278. Dousiine, &c., Yarns, J. and J. Horrocks, Man- 
chester.—22nd October, 1879. 
4311. Corset, &c., C. Rubens, Notting-hill. — 23rd 
October, 1879. 
4330. Naixs, W. R. Lake, London.—28rd October, 1879. 


Patents on which the Sonne Duty of £100 
has been pai 
3675. AppLyine to J. Barrow, 
Clayton.—22nd October, 187: 
F. “London. —19th October, 


se. &c., 8. Chatwood, Bolton.—19th October, 


“Ixpicarors for Steam Enorngs, E. T. Darke, 
London.—25th October, 1875. 

3762. AUTOGRAPHIC PrintinG, T. A. Edison, Newark, 
U.S.—29th October, 1875. 

3679. TreEaTING Hipes, J. M. Jones, Wrexham.—23rd 


, 1875. 
3740. Sinkine Pir Swarts, W. Galloway, Paisley.—28th 
October, 1875. 


Notices of Intention to Proceed with 
Applications, 
Last day for jiling oj , 10th November, 1882. 
2099. ComBINED Sora or CHAIR with _—_ Cc. Klemetsen, 
Christiania, Ie —4th May, 1882. 
27 TRAM-CARS, T. Knightley, June, 


Buoyant SPEED WueExL, W. Teague, jun., Tin- 
roft, Redruth.—1l4th June, 1882. 

2808. DYNAMO-ELECTRIC Macuines, F. L. Willard, 
London.—14th June, 1882. 

2805. ORNAMENTING, &c., DEsIGNs upon TIN-PLATES, 
A. N. Hopkins, T. Baker, and T. W. Burt, Birming- 
ham. —14th June, 1882. 

2828. ArtracHinc Door, &c., HanpiEs on their 
Sprnpues, E. H. Baxter, Birmingham.—1l5th June, 


1882. 
2830. ConstRUCTION and GovERNMENT of ELECTRO- 
motors, &c., W. E. Ayrton and J. Perry, London.— 


2832. Fiap VaLves, E. Edwards, London.—A commu- 
nication from E. Roche.—15th June, 1882. 

2833. BREECH-LOADING FIRE-aRMS, J. Robertson, Lon- 
don.—1l5th June, 1882. 

2840. MEASUREMENT and RecuLaTion of Vexociry, H. 
8. H. Shaw, Bristol.—16th June, 1882. 

2852. Weavine Sacks, &c., W. he A., A., E., and J. 
Briggs, Whitworth, near Rochdale.—16th June, 1882. 

2854. VEHICLES for CONVEYING INJURED Persons, J. U. 
Burt, London.—16th June, 1882. 

2857. METEOROLOGICAL INDICATING and AIR-TESTING 
Instruments, F. H. F. Engel, Hamburg.—A commu- 
nication from W. Klinkerfues.—1l6th June, 1882. 

2857. Invecrors, A. H. Smith, Nottingham.—17th 
June, 1882. 

2861. Stoainc, &c., Foon, Edwards, London.—A 
communication from 8, —17th June, 1882. 
2867. Gas Recuarors, &c., A. J. Boult, London.—A 

communication from P. Barsy.—lith June, 1882. 

2868. Currine, &c., Stone, J. omas, Bangor.—l7th 
June, 1882. 

2873. Propucinc Pressep Coke, &c., in Coke Fur- 
naces, G. E. Vaughan, London.—A communication 
from F, Litrmann.—17th June, 1882. 

2874. peng &c., R. B. Avery, Manchester.— 
17th June, 1882. 

2878. Dry CenTRE VaALvEs, E. M. Simpson, London.— 
A communication from F. Weck.—17th June, 1882. 
2893. Fittinc ArtiriciaL E. Reading, Lon- 
don.—A communication from Dr. H. Buttner.—19th 

June, 1882, 

2895. Explosive MaTERIALs, W. R. Lake, London.—A 
communication from F. J. Petri.—19th June, 1882. 
Drytna Apparatus, W. Combe, Glasgow.—20th 

une, 1882, 

2912, ReavLation of ELEcrric 8. H. 
Emmens, London.—20th June, 188 

2913, Szeconpary Batrerigs, 8. H. Emmens, London. 
—20th June, 1882. 

2014, ELEecrric Lamps, 8. H. Emmens, London.—20th 
June, 1882. 

= a Gear, W. J. Brewer, London.—20th 

2932. H. J. Haddan, London.—A 
communication from T. Richters. 20th June, 1882. 

2938. Actions of Pranorortes, J. Mallinson, Selby.— 
20th June, 188: 

2049. CaRDBOARD Boxes, M. D. Wood, Stafford, and 
E, P. Smyth, London.—21st June, 1882. 

20967. SHor, &c., Fasteners, H. J. Haddan, London.— 
Acommunication from H. J. Dieler.—22nd June, 1882. 

2998. PREVENTING and Removine IncRusTATION, &c., 
in Bor.ers, E. Field and W. L. Thompson, London. 
—24th June, 1882. 

3007. REGuLATING Spesp in MAcHINERY DRIVEN by 
Exgcrricity, Jenkin, Edinburgh.—24th June, 1882. 


8103. Bricks and Ties, W. A. M. Valon, Ramsgate.— 
lst July, 1882. 

$176. INsuLatiInc Compounps, M. Mackay, London.— 
5th July, 1882. 

3570. Exzcrric Arc-Lamps, F. M. Newton, Barton 
Grange, near Taunton. —27th July, 1882. 

8927. Rope Tramways, H. H. M. Smith, London.— 
Com. from A. 8, Hallidie.—i6th August "1882, 

4001. Rorary Encixgs and Pomps, W. L. 
London.—A communication from N. Tverskoy oe | 
P. Weiner.—21st August, 1882. 

4028, Fitters, E. Perrett, London,—22nd August, 1882. 

4176. Macuines, W. 8. Hope, London.—lst 
September, 1882. 

4355. GaLvanic Batrerigs, 0.C. D. Ross, London.— 
13th September, 1882. 

4421. TELEGRAPHIC, &c., APPARATUS, H. C. Brown and 
H. A. C. Saunders, London.—16th September, 1882. 
4930. ELecrric Arc-Lamp, C. 8. Snell, Culver Park, 

Cornwall.—17th October, 1882. 


Last day for filing opp » 14th Ne ber, 1882. 
2503. LEADS Penciis, G. Daubenspeck, London.— 


26th May, 1882. 
or Cocks, J. Hitch, London.—2nd June, 


2883. Automatic LuBRIcATING APPARATUS, E. A. 
Brydges, London. — A communication "hae F. 
Tovote.—19th June, 1882. 

2894. CLotu, &c., T. Isherwood, Westerly, U.S.—19¢h 
June, 1882. 

2901. Propucine a Continvous CuRRENT of Arr, &c., 
E. Edwards, London.—A communication from E. 

June, 1882. 

LEcTRIC Meters, &c., J. T. Sprague, Birming- 
ham.—19th June, 1882. 

2906. REEL APPLIANCES for Reapinc Macuines, T. 
Culpin, London.—20th 1882. 

2916. CuILDREN’s Corts, G. W. Moon, London.—20th 
June, 1882. 

2920. CLEANSING, &., Skins Potatozs, C. L. 
Hancock, Dudley. —20th, June, 1882. 

2926. CooKiNe RanGeEs and A. K. Robinson, 

8.—20th June, 1882. 

2927. Raistine Water, W. R. Lake, London.—Com. 
from F. A. Grunow and H. Meyer.—20th June, 1882. 

= J. Feldman, Condon.—20¢h” June, 


2045. _ for Conveyine Corrins, C. D. Goldie, St. 
Ives.—2lst June, 1882. 

2944. Carts, &., W. March, London.—21st June, 3882. 

2947. Bicycuxs, &c., J. 8. Edge, j jun., and F. W. Tice: 
hurst, Birmingham. —2lst June, 1882. 

2954. Megasvrinc EvLectric Currents, C. A. Carus- 
Wilson, London.—2lst June, 1882. 

2956. SepaRatTine, &c., Dust from Arr, J. F. Stewart, 
London.—A communication from A. H. Kirke and 
W. J. Fender.—21st June, 1882. 

2957. ImprecNaTinG, &c., Sorr Woop, G. J. Cross, 
London.—21st June, 1882, 

or Cocks, T. Penn, London.—2lst June, 


2964. VeELociPEDEs, &c., W. Morgan-Brown, London..— 
A communication from F. White.—22nd June, 1882. 
2977. SuppLyinc Feep-waTer to Steam Boruers, E. de 

ass, London.—A communication from La Société 
Volpp Schwarz et Compagnie.—23rd June, 1882. 
2983. TroweLs, A. Reaney, Sheffield.—23rd June, 1882. 
3015. Epc MILLs, B. J. B. Mills, London.—A commu- 
nication from F. Wanneveich —26th June, 1882, 
8029. Grass Furnaces, E. de Pass, London.—A com- 
munication from H. Quennec.—27th June, 1882. 
SraB_eE Firtines, D. McGill, London.—27th June, 


munication from iété Anonyme Dynamite 
Nobel. —28th June, 1882. 

3072. HyposutpHipe of Sopa, G. W. von Nawrocki, 
Berlin.—A communication from the Verein chemis- 
cher Fabriken.—29th June, 1882. 

of Sopa, C. Wigg, Liverpool.—3rd 
J 


7th July, 188 

$226. Cisterns, &c., U. Bromley, G. Crowe, and W. 
James, Chester.—7th July, 1882. 

a Gas Stoves, C. Portway, Halstead.—13th July, 
1 


3487. Cocks and Vatves, D. R. Ashton, London.—19th 
July, 1882. 

3458. TeLepHonic Apparatus, J. E. Chaster, Man- 
chester.—20th July, 1882. 

3588. Sarety or Miners’ Lamps, W. L. Wise, London. 
—A_ communication from La Compagnie Houilltre 
de Besstges.—28th July, 1882. 

3602. CLEANING WooL, &c., O. Imray, London.—A 
communication from La Société Hamel Fréres.— 
29th July, 1882. 

3794. Lips of Furi Economisrers, E. Green, Wake- 
field.—9th August, 1882. 

3877. BREECH-LOADING FIRE-ARMS, W. Rogers, Lon- 
don.—l4th August, 1882. 

8897. REGENERATIVE Hor Buast Stoves, B. Ford, Lon- 
don, and J. Moncur, Cumberland.—1l5th August, 1882. 

8951. WaTER-moTors, 8. Allin, London. — 18th 
August, 1882. 

4097. WHEELS, J. Fry, London.—26th August, 1882. 

4102. Crangs, A. Grafton, London.—28th August, 1882. 

4112. Barus, W. Mo Brown, London.—A commu- 
nication from W. Rosenfield.—29th August, 1882. 

4126. Speep ACCELERATING Drivinc MecuanisM, W. R. 
Lake, London.—A communication from L. 8. Fithian. 
—29th August, 1882. 

4145. Marine, &., Structures, J. G. Tongue, Lon- 
don.—Com. from C. J. Keenan.—30th A t, 1882. 

4164. Workinc Hypravtic Lirts, J. M. Day, W. R. 
Green, H. C. Walker, and R. Carey, London.—3lst 
August, 1882. 

4179. VentiLators for R. H. Brandon, 
Paris.—A communication from P. J. P. d’Aragon.— 
lst September, 1882. 

4198. Gatvanic Batreriss, E. B. Burr, Walthamstow, 
and W. T. Scott, Stratford.—2nd September, 1882. 

4258. Serrinc-up and DistrisuTine Types, J. C. Mew- 
burn, London. —A SS from A. A. Low 
and L. K. , 1882. 

Gas, W. ‘Box, Crayford. —Tth Sep- 
tember, 1 

4279. Riley and A, Orrell, Brad- 


ford.—8th September, 
Snapethorpe, 


4304. ELEcTRIC Lamps, J. 
near Wakefield.—9th 
4312. CARBONISATION of CoaL, &c., J. ” Hardman, Mil- 
ton, near Stoke-on-Trent.—11th September, 1882. 
4578, Gas J. Atkinson, London.—l4th Sep- 
1882. 


88: 

4388. Gas Enoings, J. Atkinson, London.—1l5th Sep- 
tember, 1882. 

4308, Pickers EMPLoyEp in Weavine, I. Sowden, 
Bradford.—15th September, 1882. 

4406. Moutps for Merat Castinos, J. V. Hope, Wed- 
nesbury.—1l5th September, 1882. 

4490. SzconpaRy, &c., Batteries, A. Khotinsky, Lon- 
don.—20th September, 1882. 

4508. TREATING STEEL, &c., P. M. Justice, London.—A 
communication from A. Cooper. —21st oe = 

4512. PorrasLe Voitaic Batrerizs, J. Mackenzie, 
London.—21st September, 1882. 

4515. Looms for WEavinc, W. Smith, Heywood.—2lst 
September, 1882. 

4518. Suippinc, &c., the Ruppgers of Suips, M. 
Horsley, Hartlepool.—21st September, 1882. 

4625. PLANTR’s SECONDARY BaTrERigs, St. G. L. Fox, 
London.—28th September, 1882, 

4635. Stoppers for Borries, &., N. Thompson, 
Brooklyn.—29th September, 1882. 

4687. Tassaueneel, &c., of Power, Force or Motion, 
W. P. Thompson, London.—A communication from 
J.D. Wright.—2nd October, 1882. 

4691. GENERATING, &c., Enercy, F. 
Phillips, London.—2nd October, 1 


| 
\ 
} 
communication from H. Hochstrate.—4th Jw SoZ. 
{ 
15th June, 1882. 
| 
Leeds. 
| 
| 
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4697. Maxine Gas, A. Wilson, Handsworth.—3rd 
October, 1882. 
4785. TREATING re &c., G. G. B. Casero, France. 


—iTth Oc 


Patents Sealed. 


List of Letters Patent which passed the Great Seal on the 
20th October, 1882.) 


ay &c., T. A. Riggs, Aldeburgh.—22nd 
1917. oy: for _ &c., G. W. Knox, Sheffield. 
nd A 


1921. Morpant” for Buivess, S. Musgrave, 
Leeds.—22nd April, 

1925. TrEaTING, &c., Fasrics, J. Tuffnell, Man- 
chester.—22nd April, 1 1882. 

1930. ADVERTISEMENTS on &c., 

F. Engel, Hamburg.—22nd April, 1882. 
1935. Fornaces, W. Cooper, Liverpool. 
—2tth April, 1882. 

1936. Hurcues or Wacons, J. McCulloch and W. Cook, 
—24th 1882. &e., W. Bo 

1942. Fastenines for GLOovEs, wn, Birming- 
—24th April, 1882. 

J. Jameson, Akenside Hill —25th April, 


1948, “ConvERTING Liquip Spray, L. H. Armour, 
Gateshead.—25th April, 1 

1962. Copyinc Pressss, E. East Greenwich. 
—25th April, 1882. 

2111. &c., Stream Borers, A. F. Yarrow, 
London.—#th May, 1882. 

2183. Dressinc &c., A. M. Clark, London.—9th 
May, 1882. 

2234. LIFs-PRESERVING Bep or Matrress, A. M. Clark, 
London.—1llth May, 1882. 

3135. PREPARING MaLtT Eatract, &c., L. Hoff, London. 


—8rd July, 1882. 

$198. Wats of Housss, &c., T. N. Sully, Wellington. 
—6th July, 1882. 

3230. Tricycies, &c., W. T. Shaw and W. Sydenham, 
London.—7th July, 1882. 

8371. for Rotiters, H. A. Williams, Lincoln. 


—15th July, 1882. 
= Bau VALY gs, H. A. Cutler, Upton.—19th July, 


&c., Cuay, J. Gillespie, Garnkirk.— 
2ist July, 1882. 

3592. Seconpary Barrerigs, F. J. Bolton, London.— 
28th July, 1882. 


(List of Letters Patent which passed the Great Seal on the 
24th Octoder, 1882.) 


1458. RexpErine Tissugs, &c., UNiNFLAMMABLE, L. A. 
Groth, London.—27th March, 1882. 

1691. ConrEcTING, Toxacco Pirgs, W. Rest, Lon- 
don.—6th April, 1 
1951. Hoopixe Casks, &c., A. J. Boult, London.—25th 
April, 1882. 

1954. Heatinc, &c., Meta, Ware, H. F. Taylor Gla- 
morgan.—25th April, 1882. 

1959. Surraces for J. Noad, 
Essex, and H. Salomon, London.—25th April, 1882. 
1968. ComBrneD Steam and Boer, E. 

Edwards, London.—26th 1882. 

1969. EXPLosIvE Compounn, C. W. Siemens, London. 
—26th April, 1882. 

1977. Varves, J. Baldwin, Keighley.—26th April, 1882. 

1985. Low-waTER ALARM Apparatus, J. W. Kenyon, 
Manchester.—27th April, 1882 

1991. Currine Pipss or Tupes, C. D. Abel, London.— 
27th April, 1882. 

1995. Heatinc and Metats, H. H. Andrew, 
Sheffield.—27th April, 188 

1996. MoLeskrn W. and H. King, Hebden 
Bridge.—27th April, 1 

1998. Vessexs for Liquips, J. Robinson, 
Bradford.—27th April, 1882. 

1999. Storie Eectric Currents, J. B. Rogers, Lon- 
don.—27th April, 1882. 

2007. SoRTING Porators, C. D. Abel, London.—28¢th 
April, 1882. 

2011. the to Corrosion of 
ScREW-PROPELLER D. Johnston, Govan.— 
28th April, 1882. 

2014. Treatinc Rice, &c., J. T. fen, New- 
castle-under-Lyme. April, 1882. 

2019. Gas-BuRNERS, T. Fletcher, Warrington.- 28th 
April, 1882. 

2033. Securrnc the Brapes of Kwyives, &., M. 
Merichenski, London.—29th April, 1882. 

2034 Ratsinc Beer, &., J. J. Harrop, Manchester. — 
29thApril, 1882. 

2039. Writine and Drawtnc Pens, M. Fischer, Prussia. 

—9th April, 1 $82. 
eae &c., T. J. Handford, London.—29th April, 

2046. Winptassgs, &c., A. B. Brown, Edinburgh.—1st 
May, 1882. 

2049. Automatic Fire ExtincuisHers, J. R. Brown, 
Providence, U.S.—lst May, 1882. 

2058. A. N. Porteous, Edinburgh.—lst 
May. 

207: Licats, T. J. Handford, London.—2nd 

ay, 1 

2120. Soll W. McGill, London.—ith May, 1882. 

2122. Treatinc TexTILE MaTeriats, G. Jaeger, Ger- 
many.—5dth May, 1882. 

2135. Forminec or PREPARING Leap, T. Cuttriss, Leeds. 
—tth May, 1882. 

2136. IncanDEscENT Lamps, J. Rapieff, London.—6th 


lay, 1882. 

2180. Recorpinc Distances TRAVELLED by VESSELS, 
G. C. Lilley, London.— 9th May, 1882. 

2245. Lire-suoys, &c., J. R. Hodgson, London.—12th 
May, 1882. 

2252. STEEL-PInNED CoverRinG for RaG-TEARING, &c., 
a T. R. and T. Harding, Leeds.—12th May, 

2317. Power WHEELS or Putters, A. W. L. Reddie, 
London.- 17th May, 1882. 

2385. and Pire T. L. Daltry, Stret- 
ford.—20th May, 1882. 

2649. Pique Giove Sewinc Macaing, J. Helyar, 
Yeovil —6th June, 1882. 

2811. Lusricators, B. J. B. Mills, London.—14th June, 
1 


882. 
71. Furnaces for Me.tinc Grass, R. Potter, Stair- 
foot.— 22nd June, 1882. 

Sprvninc Frames, A. M. Clark, London.—4th 

y, 1882. 

3328. Lamps, C. W. Siemens, London.—13th July, 1882. 

3424. Ma.iets or Hammers, A. 8S. Kershaw, Rochdale. 
—19th July, 1882. 

8543. Wares fur Grinprne, &c., J. Robinson, Man- 
chester.—26th July, 1882. 

8697. CLeaninG Inrestings, E. de Pass, London.—3rd 
August, 1882. 


List of published the 
week ending October 2ist, 1882. 
322, 2d.; 332, 2d.; 370, 2d.; 394, 2d.; 636, 2d.; 642, 2d.; 


1178, 4a; 1 181, 64.; 1185, 4a: 
; 108 2d.; 1212, 6d.; 1215, 10d.; 
1925, 6d.; 1226, 1227, 2d.; 


1 > 1305 : 
1810, 1811, 2d.; 1312, 2d.; 1313, 2d.; 1816, 2d.; 
1317, 24; 1818, 6d.; 1819, 2d.; 1321, 6d.; 1824, 6d.; 
1325, 4d.; 1326, 2d.; 1827, 6d.; 1329, 2d.; 1380, 6d.; 


1381, 6d.; 1832, 2d.; 1838, 6d.; 1888, 2d.; 1840, 6d.; 
1346, 6d.; 1348, 6d.; 1356, 2d.; 1358, 6d.; 1359, 6d.; 
1362) 6d.; 1837, 6d.;' 1888, 6d.;' 1417, '10d.; 1439, 8d.; 
1478, 6d.; 1511, 8d.;' 1577, 4d.; 2238, 6d.; 2452, 6d. 


*,* Specifications will be byes by post from the 
Patent-office on mo hy the amount of price and 
ng 


Sums ex must be remitted by 
ost-office order, made pa: the Post-office, 5, 
High Holborn, to Mr. H. Lack, her Majesty's 
Patent-oflice, pt 'y-lane, 
London. 
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322. Gioves, W. Dibble, Regent-street.—21st January, 
1882.—( Provisional protection not allowed.) 2d. 
ists in the tion of a pocket in the 
palm of the glove for the reception of money or railway 
or other tickets. 

$82. Aruueric Boots anp Suogs, H. and T. Craston, 
London—23rd January, 1882.—{Provisional protec- 
tion not allowed.) 2d. 

This consists in making such boots and shoes of 
moleskin. 

3'70. tHe Surrace or Concrete FLoors, 
A. Cordingley, Bradford.—25th January, 1882.— 
(Provisional protection not allowed.) 2d. 

This consists in rolling concrete surfaces with a 
roller formed with grooves so as to produce a series of 
projections on the surface of same, and thus prevent 
slipping. 

394. Isotatinc FirE anp SMOKE FROM THE AUDI- 
TORIUM IN THEATRES, &c., H. M. Bennett, Liver- 
pool.—26th January, 1882.—(Provisional protection 
not allowed.) 2d. 

This consists in placing a perforated water pipe 
along the top of the corteln drop, so that when 
latter is lowered and the water supply turned on a 
sheet of water runs overthe same and separates the 
stage from the auditorium. 

636. Portasce Urinat ror Inrants, 8. and B M. 
Howell, Notting Hill.—9th February, 1882.—(Pro- 
vasional protection not allowed.) 2d, 

This relates toach to be attached to the child, 
and so formed as to prevent the liquid flowing out 
therefrom. 

642. J., D., J., and J. Beatty, Belfast.—10th 
Februa: 1882. — (Provisional protection not 
allowed. ed. 

The — is to dispense with much of the labour in 
moulding dough and placing it in the oven, and it 
consists in the use of caitabie apparatus for effecting 
the above. 

644. Braces ror Trousers, J. H. Johnson, London.— 
10th February, 1882.—(4 communication from J.C. 


Garand, Paris. — (Provi protection not 
allowed 2d. 
The object is to prevent the or falling out 


of shape of trousers, and it consists e use of braces 

formed so as to support both the trousers and the 

drawers or other garment. 

846. WeLpLess Tunes, &c, R. Blliott, Newcastle-on- 


i bes, rods, 
or bars with the fibre of metal in a Eotical direc: 
tion to longitudinal splitting of the tubes. 
According to one arrangement the metal in a molten 
= oo condiiien is placed in vessel A, the end or 

ead piece X of which sanias a hollow die Y formed 
with helical grooves. The rod B projects through the 


846 


die and is secured to the lower end of vessel A, and 

forms an annular e between it and the die. 

Pressure is exerted on the metal in vessel A by means 

of hydraulic rams CU, which force the head piece X into 

vessel A, thereby causing the metal to issue in the 
form of a tube between the die Y and rod B, the fibre 
of the metal having a helical twist imparted to it. 

The die may also be caused to rotate. 

930. IspicaTinc THE LeNcTH oF GooDs WHEN 
ROLLED, a &c., A. Akeroyd, York.—25th 
Februa: 1882. — (Provisional protection not 
allowed.) 2d. 

This consists in mar! the back of the goods 
from end to end so as to show the number of yards 
remaining on the roll or folded up. 

1014. Propuctye Caustic Barium anp Srrontium 
FROM THE Sutpuates, J. G. 7 , London.—2nd 
March, 1882.(4 communication from R. 

u , Germany.) 

, First, in expelling sulphur from the 
sulphate of strontium and barium by the application 
of a pit or chamber stove heated by burning gases, 
into which superheated steam of such a temperature 
is conducted that the alkaline earths are reduced to a 
thick liquid mass ; Secondly, in introducing the super- 

ted steam at two different levels, that is at the 
upper level by blast pipes in the stove ‘wall, and at the 
lower level by cross eg rovided with holes and 
protected by masonry ; Thirdly, in heating the 
floor so as to fit it for Grawing out the melted mass. 

1085. ELecTRo-MAGNETS AND ARMATURES THEREFOR, 
W. P. Thompson, eg —Tth March, 1882.— 
(A communication from C. Smith, Astoria, U.8.) 


municating motion to the armature, 


1002. MacHINERY EMPLOYED 1N KnITTING MACHINES, 
T. Priestley, Bradford.—7th March, 1882. 6d. 

This relates to cloth knit! machines, the object 
being to uce firmer kni fabrics which cannot 
be pulled out or stretched in the width, and which 
have a better a ce and finish, and it consists in 
a combination of parts for placing a thread at the back 
of the knitted fabric during the process of knitting, 
in such a manner so as to fasten the longitudinal 
threais together and prevent elasticity in the direction 
of the width. 

1096. Macuivery ror AcTuaTING CAPSTANS BY 
WATER-PRESSURE, &c., W. L. Williams, London.— 


other hydraulic cylinders placed below the others 


and at — t angles thereto also have their mens 

connected and a slot formed to embrace the crank ee: 

which is so prolonged as to enter the same. e 

water is admitted to the four cylinders in succession, 

and acts on the crank so as to cause it to revolve. 

1078. CARRIAGES FOR NAVAL AND FIELD ORDNANCE, 
T. Nordenfelt, London.--6th Mare Od. 

The object is to check the welt from guns, and to 
carry them quickly back in to firing position with 
moderated rebound. To obtain this a spring is com- 
bined with a hydraulic buffer. The trunnions of the 

un are carried upon a lever A, of which the fulcrum 
at Al, so that the lower end of the lever is drawn 


forward ue Os the recoil. The lever A is here jointed to 
the piston rod B of the piston C. The piston rod is 
surrounded by the — foe D D, and E is a disc, 
through which the rod freely passes. F is a cylinder, 
in which the piston, the won hing and the disc are con- 
tained. The end cover of the cylinder F is secured to 
the gun carriage by a bolt, on which the cylinder is 
able to rock slightly to accommodate itself to the posi- 
tion of the lever A. 


1127. ANTISEPTIC MATERIAL FOR THE PRESERVATION OF 
FLESH AND OTHER ANIMAL Matrer, J. /mray, 
London,—8th March, 1882.--(4 communication from 
F. Artinini, Florence. 

The material consists of a solution of a compound of 
boric acid and malic acid. 


1128. THE FLow or WaTER FROM 
Cisterns, &c., J. Raucson, Worcester.—8th March, 


A syphon tube is fixed on the cistern, and its lon 
a has a short stand yiee at the lower end fitted th 
ced valve to which the pull wire is connected. 
Upse the head of the syphon is an air valve balanced 
to its seating, and to it a lever is attached and 
actuated by a float and line, so that the valve may be 
— to allow any desired flow of water from the 
cistern before the Pc of the float in descending 
the valve, and thus admits air to the syphon 

a prevents any further flow of water. 


1187. Improvements In TELEGRAPHIC APPARATUS, 
ESPECIALLY FOR StTreet Fire W. H. 
Davies and F. H. W. Higgins, London.—8th March, 
1882. ls. 

The object of this invention is to render the signals 
made from street fire alarm boxes self-interpreting. 
The system consists of a normally closed battery 
circuit, including a station instrument in which an 
electro-magnet actuating a propelment moves an 
index or indicator each time that the circuit is 
opened, and a series of signal posts with cams which 
intermit the current a pre- number of times 
when a pull is drawn out. Also a receiving instru- 
ment, with arrangements for acknowl ng the call 
by reversal of the current th h th ¢, without 
affecting the propelment. 

1188. Transmission or Power By ENDLESS BELTS OF 

PE, &., J. Thomson, Glasgow.—9th March, 1882. 
—(Not proceeded with.) 2d. 

This consists in causing the rope to pass from one 
grooved drum to another, so as to leave every alternate 
= empty when coiling in one direction, and then 

eading the rope back from one drum to the other 
in the opposite direction, and filling up the vacant 
grooves, 

1142. Improvements IN MEANS FOR REGULATING THE 
GeyerRaTive Capacity oF Dynamo OR MauNETO- 
ELECTRIC Macuines, 7. J. Handford, London.—9th 
March, 1882.—{4 communication from T. A. Bdison, 
Menlo Park, New Jersey, U.S.) 6d. 

The illustration herewith shows one mode of carry- 
ing out this invention. In this illustration the current 
is supposed to be normal in the conductors 1 and 2. 
Suppose it were to increase in electro-motive force, 
then E would attract F, so closing the circuit through 
land D; lever H is then caused to vibrate, the - 
cuit being alternately broken by the electro-magnet 
attracting H, and thus throwing the circuit controller 
N to one side, and made by the action of spring L 


sid. Phe viral H, Nto opposite 

pawl, 
tchet wh wheel move the 
bredhes away from the line of maximum eration 


the 
drawing. ‘A decrease in E MF will weaken E and 


close the circuit through D1, and so restore the 
normal current. 


1145. Morive Apparatus, 8. P. Wilding, London. 
9th March, 1882.—(4 from J. I, 
Caso, Paris.)\—{ Not proceeded with.) 

This relates to the use of a 
cord or chain from the drum, x axle of which ts 
connected by a train of wheels to the machine to be 

ven, 

1152. Rearinc anp Mowine Macuings, J. 8 Mac- 
gregor, Bdinburgh, and @. Redfern, Berwick-on- 
Tweed.—9th March, 

The principal object is to enable the machine to cut 
in both going and returning oan iret, same side or 
edge of the crop; and it consists, First, in construct- 
ing the machine to accomplish ‘this by making the 
woting and delivery apparatus wee ble of pivotting 
on the frame, so as to be capable of being turned over 
together with the cutter bar from one side of the 
machine to the other; Secondly, in making the finger 
bar and reciprocating cutter bar capable of working 
either side upwards; and Thirdly, in the constructing 
the delivery apparatus so that w on @ sufficient quan- 
tity of the cut crop is delivered to the platform—which 
is counterbalanced —the latter falls, and endless belts 
convey the sheaf to the rear of the machine, 

1163. Exvecrric Licntinc Apparatus, W. R. 
London.—{A_ communication srom Weston, 
Newark, U.S.)—10th March, 1882. 6d. 

In this arrangement Mr. Weston has one set of 
feed- ting oe with two sets of carbons, the 
latter brought into circuit as required. The 
feed and ad. aatenens is by means of clutch mechanism, 
1164. Prorecrine THE (Graves, &., J. 

Walters, Devon.—10th March, 1882. 

This consists of a metal lining for protecting the 
interior of graves. 

11'71. IMPROVEMENTS IN MECHANISM FOR REGULATING 
THE BURNING OF CARBON OR OTHER ELECTRODES IN 
E.ecrric Licutinc Apparatus, A. Graham, 
Camberwell.—l0th March, 1882. 8d. 

The figure shows one form’ of the inventor's lamp. 
The carbons are separated by attraction of armature 
F by magnet G. When the arc is too long the fine 


wire magnet G! becomes the most pote. and repels 

its armature D!, this withdraws the pin D? from the 

cross arm H, which latter is released and the carbons 
are allowed to descend. As they approach the 
current through the thick wire of G! becomes the 

strongest, D! is again at , and D2? arrests H. 

1172. Incanpgscent Evecrric Lamps, J. Wauthier, 
Clerkenwell.—l0th March, 1882. 6d. 

The improvement is said to be in the reducing the 
number of a between the platinum and glass. 
The neck of the glass is constructed with a tube of 
glass inserted therein forming a kind of inner neck. 
1173. Improvements SeconpDaRy BaTrerRigs oR 

Exectrric Accumutators, J. H. Johnson, 
—10th March, 1882.—(4 A. de 
Meritens, Paris.)—{Not proceeded with 

This relates to improvements in secondary Tater, 
whereby oxidation of the binding screws, clamps, &c 
and consequent imperfect contact and sparking are 
avoided. Tt consists mainly in forming each plate so 
that it constitutes one element with one pole on one 
side and the other on the other side. 

1174. IMPROVEMENTS IN AND RELATING TO THE 
Generation, DisTRIBuTioN, &c., OF ELECTRICITY, 
AND APPARATUS OR MEANS THEREFOR, J. S&. 
Williams, Riverton, New Jersey, U.S.A., and London. 
—10th March, 1882. 1s. 8d. 

The inventor proposes to use the water reservoirs 
and pipes for supplying water in towns, as a means of 
driving turbines, which in turn drive dynamo ma- 
chines ; the current so generated is then led to accu- 
mulators, and distributed therefrom as required. 

»—10th March, 188: Not proceeded with. 
in 


1176. Spoons, 7. F. D. Heap and J. Rettie, — 
10th March, 1882. 6d. 
This relates to a spoon for more easily and effectually 
administering food or medi and in form. 
ing it in the shape of a scoop, and making the bottom 
movable, so that when drawn back the food or medi- 
cine falls into the mouth. 


1177. Tevernones, J. D. Husbands, London.—10th 
March, 1882. 6d. 

A tubular mouthpiece in combination with a loose 
contact consisting of carbon or other suitable material, 
so placed between the as to micro 
— the strength of the currents without a dia- 


1178. Haatina IN CHEMICAL AND MANUFACTURING 
Operations, A. M. Clark, London.—l0th March, 
1882.—(A B. Depowlly, 
Paris.)\—(Not proceede ) 

The of heating consists in enclos' 
apparatus containing the matters to be heated 
envelope or jacket to which steam is supplied, the 
jacket being heated by a fire. 

11'79. Macuinery ror Dyetna, A. M. Clark, London. 
—10th March, 1882.—(A communication ” from J. 
Hanson, Philadelphia }Not proceeded with.) 4d. 

This relates to the use, in combination with the 
dyeing vat, of vertically moving frames carrying the 
rollers to support the skeins to be dyed, and mechanism 
for raising and oo ym such frames to introduce and 
remove the yarn, wi pony ee devices to clamp the 
skeins, while the Ay are raised. A stirrer is 

in the vat and serves fo keep the dye at a 
uniform strength in all parts of the vat. 

1181. Impcements ror Prunina, &c., J. Ridal, Cross- 

Yorkshire.—11th March, 1882. 6d. 


1182. Borriinc AERATED Waters, J. T. Hayes, Walt- 
hamstow.—11th March, 1882. 

On one part of a suitable frame is mounted a 
machine for bottles with patent stoppers, and fitted 
with a cup which, by means of a screw, is ‘brought to 
bear on the top of the bottle, the = having a rubber 


waterwa: the cup surrounds 
around the duct leading from the cylinder. the 
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8d. | 
Describes a method of causing the armature of an | = Os ae -_ 
electro-magnet to vibrate between stops ; also arma- 
a ture inductively magnetised in frictional contact with as 
the surfaces of iron discs, with mechanism for com- | , WW oe 
1092, 6d.; 1096, 6d.; 1127, 2d.; 1128, 2d.; 1137, 1s.; eli | F | 
1138, 2d.;_1142, 6d.;_1145, 2d.;_1152, 6d.;_ 1164, 6d.; A roduce a cleaner cutting action, and it consists in 
: I Rtting at the tail end of the top blade a pin projecting 
| Ah J into along slot in the bottom blade, so that as the 
| a latter is moved up and down it actuates the top blade 
1231, 6d.; 1232, 2d.; 1235, 6d.; 1243, 6d.; 1246, 8d.; ete 
1247, 2d.; 1248, 4d.; 1250, 2d.; 1254, 4d.; 1256, 6d; 
1257, 4d.; 1258, 6d.; 1260, 8d.; 1267, 2d; 1269, 6d.; | ———_@ 
1270, 2d.; 1271, 4d.; 1273, 2d.; 1274, 2d.; 1275, 2d.; |! 
1276, 2d.; 1277, 2d.; 1279, 2d.; 1280, 2d.; 1281, 6d.; 
‘ 1283, 6d. 1284, 6d.; 1286, 2d.; 1287, 2d.; 1288, 6d.; 7th March, 1882. 6d. 
1290, 2d.; 1291, 4d.; 1294, 6d.; 1295, 2d.; 1296, 2d.; As applied to an ordinary capstan it consists in 
1298, 4d.; 1299, 6d.; 1301, 6d.; 1302, 6d.; 1303, 6d.; | forming a crank on the lower end of its shaft, the pin 
being received in a slot formed in a piece connecting a bearing in the frame, and is connected with the 
the plungers of two hydraulic cylinders placed on | un normal current and candle power 1s res' x and the 
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ge of the water through the stuffing-box, and 
Tho waterway therein, is governed by aspring or other 
valve actuated by lever. A machine for bottling 


in the top disc, which is formed with a depressed 
portion in the middle surrounded by the annular 
working face. The bottom disc has also a central 


syphons and an ordinary rack bottling may 

be mounted on the same frame and supplied from the 

same cylinder. 

1185. CLariryine Syrups AND OTHER FLUviDs, &c., 8. 
Pitt, Sutton.—11th March, 1882.—(A communication 
from @. A. Drummond, Montreal.) 4d. 

This consists in forcing the syrup up through a 
suitable filtering medium, and then inverting the 
vessel and admitting a cleansing finid at the top, 
which following on the eyrup, will pass through the 
medium and thoroughly cleanse it. 

1189. Puriryinc Coat Gas, W. Watson, jun., near 
Leeds.—11th March, 1882. 6. 

This refers more renee | to apparatus for wash- 
ing or scrubbing coal gas, and consists of cylindrical 
vessel with end covers, to each of which a pipe is 
attached to admit and discharge the gas, whilst other 
pipes serve to admit and discharge water. The 
interior of the vessel is divided into compartments 
filled with gravel, stones, or pebbles, and the whole is 
caused to revolve. 

1195. Improvements Revation TO ELECTRIC 
CIRCUITS, AND IN APPARATUS FOR PROTECTING 
&c., FROM Buroiars, W. P. Thompson, 
Liverpool and London,—11th March, 1882,—(A com- 
munication from M. H. Kerner, New York.) 6d, 

This relates to that class of electric burglar alarms 
in which a normally closed circuit extends through 
the building, and which circuit is connected with a 
station, so that any opening of door or window will 
cause the strength of the current to be increased or 
diminished, and so produce a signal at the station. 
The object of the present invention is to — appa- 
ratus which is more easily worked, and also means 
whereby the circuit can be subjected to ti 
test. 


1199 A New or Improvep Exvectrric Lamp or THE 
Arc Tyee, Kennedy, Glasgow.—13th March, 
1882. 6d. 

This invention consists in making the regulating 
apparatus of two coils, one fixed and of thick wire 
furming a solenoid, the other wound on a soft iron tube 
and of fine wire. This tube slides easily inside the 
solenoid. To the lower end of the tube is fixed the 
upper carbon ; a cross bar carrying two pulleys acting 
against two guide rods may be used to steady this car- 
bon. The lower carbon is also fixed in a cross bar 
running on pulleys on the guide bars; the upper and 
lower cross bars are attached to each other by cords 
passing over pulleys, so that when the upper carbon 
rises the lower one falls and vice versd. 

1204. Savinc Pexsons anp Goops at Sga, H. J. 
Haddan, Kensington.—1\3th March, 1882.—(4 com- 
munication from P, Malherbe, Nantes.)—( Provisional 
protection not allowed.) 2d. 

This consists of a rope with knots at one end to 
enable persons to hold on, and with two lighter ropes, 
one carrying a piece of cork at its end, and the other 
a piece of cork strengthened by a disc of wood. To 
the other end of the large rope a metallic ring is 
attached, and from it several hooks are suspended, 


1212. Gas ror Ittuminatinc Purposes, A. W. L. 
Keddie, London. —13th March, 1882.—(A communica- 
tion from B. Boulliez, Paris.) 6d. 

This consists in submitting the hydrocarburets 
which escape from the retorts to frictional contact 
with surfaces of a temperature higher than that at 
which the distillation proper is effected, so = 
such superheating they may be completely gasified, 
and in this state will not be condensed in the ordinary 
apparatus in which the gas is treated to eliminate the 
tarry and ammoniacal matters. The apparatus em- 
ployed is placed between the conducting pipes and 
condensing apparatus, and the gas and the hydro- 
carburets are caused to enter chambers heated by a 
separate furnace, and filled with balls of burnt clay 
pierced with holes. 


1215. Looms ror Weavina, J. and F. Leeming and R, 
Wilkinson, Bradford.—13th March, 1882. 10d, 

This relates, First, to improvements in the con- 
struction and arrangement of the knives and draw- 
bars of ‘* positivedobby,” so that they may form either 
single or double catches at will or as determined by 
the card or pattern mechanism; Secondly, to an 
improved combination of lever and catches, operated 
by slide bar, whereby the tumblers are held in proper 
position, admitting of the cylinder being turned 
without affecting the position of the tumblers so far 
as relates to the two last indicated picks; Thirdly, to 
improved apparatus for levelling the healds; Fourthly, 
to improved construction of pattern peg and appliance 
for securing same in the lags, barrel, or other pattern 
mechanism; Fifthly, to improved mechanism for 
gauze or cross” weaving. 

1219. Smitn’s Force, W. Roberts, South Wales.—14th 
March, 1882. 8d. 

This relates to forges in which anthracite coal is 
used, and it consists in forming the hearth with a 
blast chamber beneath it extending across from back 
to front, and with a gap in the hearth immediately 
above the blast chamber, perforated fire-bricks being 
fitted into the gap and covering the blast chamber, 
and through which the blast issues, whereby a fire 
may be made, and a welding heat obtained over the 
whole length and width of the gap, or any less extent, 
by stopping up some of the holes so as to lessen the 
area of the blast as may be desired. The blast 
chamber has an inlet for a jet of steam, which it is 

'y should pany the blast of air so as to 
ensure complete combustion of anthracite coal, and 
which may be used independently of the air blast 
when desired. ‘The blast chamber is also provided 
with a valve to regulate the blast and a door to rake 
out the ashes, 

1222. An Improvep Metuop oF AND APPARATUS FOR 
TRANSMITTING AND RECEIVING TELEGRAPHIC 
Messaces, H. H. Lake, London.—l4th March, 1882. 
—(A communication from A. L. Parcelle, U.S.) 8d. 

This relates to improvements ina system of auto- 
graphic or fac simile telegraphy in which the 
mechanism is actuated by harmonic electrical pulsa- 
tions traversing a single conductor, and other im- 
pr ts ip aut tic printing telegraphs. 

1228. Mattina, Kitn Dryinc anp Turnine Grain, 
&c., A. Perry, Roscrea.—14th March, 1882. 6d. 

This consists in the use of a travelling wheel, shaft, 
or cylinder with buckets or blades attached thereto, 
which as it revolves works the substance circum- 
ferentially over the wheel, thereby turning it. The 
blades are preferably radial and parallel with the axis, 
and revolve at a far greater s: than that at which 
the shaft travels horizontally. 


1225. Apparatus FoR GavGING CARBON FILAMENTS, 
Wire, &c., M. Evans, Wemyss Bay, N.B. — 14th 
March, 1882. 6d. 

This relates to apparatus for gauging fine articles, 
and consists of a movable jaw and a fixed jaw or stop 
between which the article is held, the greater or less 
proximity of the two jaws, as determined by the 
thickness of the article, regulating the angle or posi- 
tions of a mirror, which reflects a pencil or beam of 
light upon a screen or scale. 


1227. Paste ror use Wasuino Linen, &c., B. L. 
near Wakesield.—14th March, 1882.—( Void.) 


The paste is made by dissolving soap in pure water, 
or in water in which borax or pipeclay has been dis- 
solved, and spirits of ammonia and spirits of turpen- 
tine are then added in equal or suitable proportions 
until it is of the consistency of thick cream, in which 
state it is ready for use. 


1231. Grinpine MiLLs, L. Gathmann, Chicago.—l4th 
March, 1882. 6d. 
This relates to apparatus in which discs are used for 
grinding, and it consists in supplying the material to 
be ground between the discs through a central aperture 


I and a marginal working face of the same 
width as that of the upper disc. The lower disc is 
preferably the runner, and in its depression are fixed 
a number of wings inclined so as to throw the 
material outward, while its working face is formed 
with furrows leading outward from the depression 
and terminating a short distance inside the periphery 
of the disc. Alternating with these furrows are 
recesses passing to the periphery but stopping short of 
the depression. The working face of the upper disc 
may be either plain or provided with a series of fluted 
or rounded grooves located close to each other at their 
inner ends. 

1226. Apparatus ror AUXILIARY PROPULSION OF 
Snips, W. 7. Lithgow, Glasgow.—l4th March, 
1882, 6d. 

The invention consists essentially in fitting a pro- 
peller or propellers on swing frames or on brackets at 
each side of the ship in such a manner that they can 


be shipped or unshipped and lowered into the water 
for temporary use, aud in driving these propellers by 
means of rope, chain, or other gearing from steam 
winch or other motive power engine carried on the 
ship's deck. The drawing is a longitudinal elevation 
of one modification, in which a sliding frame carries 
the propeller at one side of the ship. 


1232. Bricks or BLocks ror Buitpine &c., 
J. H. Johnson, London.—l4th March, 1882.—(A 
communication from F. Bander, Paris.)—(Not pro- 
ceeded with.) 

The object is to enable a structure to be built with 
great solidity, economy, and rapidity, without the use 
of mortar or binding cement, and it consists in the 
use of bricks or blocks formed with projections and 
recesses so as to interlock. 


1235. Rovsinc anp AERATING Beer, H. Long, 
Bristol, and H. Aplin, Redyield, Gloucester.—14th 
Mareh, 1882. 6d. 

A vertical cylinder is arranged in the vat, and in its 
centre is an axis carrying a screw at its lower end, 


while pipes from an air reservoir to the bottom 
of the vat. e screw is caused to revolve by suitable 
means. 


1243. Looms ror Weavixe, J. C. Fielden, Man- 
cheater, and R. H. Harrison, Duckinsield, Cheshire.— 
14th March, 1882. 6d. 

This relates to ‘‘letting-off motions,” the object 
being to increase the regularity of letting off the 
yarns from the beam. To one end of the beam 
a toothed worm wheel is attached, and is driven by 
a worm on a shaft fitted with two ratchet wheels set 
in opposite directions, and between which a pawl lever 
can turn freely and carries two pawls, one movement 
of the lever actuating both. The lever is moved in 
one direction by a small crank on a shaft geared with 
the tappet shaft of the loom, and in the opposite 
direction by a spring or weight. The yarn presses on 
astop pawl, and if the pressure increases raises the 
same, when the spring or weight drives forward the 
ratchet, and so lets off the required length of yarn. 


1246. Automatic on MecuanicaL Musica Instru- 
ment, H. H. Lake, London.—14th March, 1882.—(4 
communication from G. W. Turner, Boston, U.S.) 


8d. 

This relates to mechanical musical instruments, the 
playing of which is automatically effected by the pas- 
sage of a perforated strip or sheet, and it consists 
partly in an instrument with bellows, wind chest, 
reeds, and chambers, with y ges communicating 
with the reeds, and with a series of valve-actuatin 
fingers controlled by the perforated sheet, and wi 
valves hinged to each of the fingers and flexibly con- 
nected to a support, and each arranged to roll over on 
its seat and in its movements to open and close the 
= passage leading to the reed pertaining to such 
vVaive, 

124'7. Curtina Suarts or Bars or Metat, &&., W. 
Cook, March, 1882.—(Not proceeded 
with.) 2d. 

This relates to apparatus specially applicable for 
cutting off the ends of boiler stays, studs, &&., after 
they are fixed and tightened in position, and one 
arrangement consists of a ring to be fixed by screws 
to the part to be cut off, and over which a second rin 
is mounted, so that it may be rotated. The secon 
ring carries the cutter, which is forced inwards by a 
screw, wedge, or spring. 

1248. Roratinc Drum For Tosacco-cuTTinc Ma- 
cHines, T. Cope and W. Brewer, Liverpool,—lith 
March, 1882. 4d. 

The object is to provide a drum with a smooth 
yielding, and durable surface, easily renewable an 
adapted to preserve the cutting edge of the knife, to 
largely reduce noise in working, and to prevent 
chipping and uneven cutting away. The body of the 
drum is of metal and covered with a ring of caoutchouc 
or other elastic yielding material. 

1250. Water Brusues, J. 7. Todd, Edinburgh.—15th 
March, 1882.— (Not proceeded with.) 2d. 

This relates to brushes in which it is required to 
supply water while using the brush, and it consists in 
making the handle of the brush hollow, and connect- 
ing it by a flexible tube to the water supply. 

1254. An Improvep Retay, J. Ebel, New 
Charlton.—1l5th March, 1882. 4d. 

In ing out this invention the inventor em- 
ploys an electro-magnet with one bobbin of insulated 
wire, within which he places a compound soft iron 
core. The centre part of this soft iron core moves 
freely on pivots, and is prolonged on both ends in the 
form of tongues or armatures. Adjacent to each of 
the upper and lower armatures he arranges steel 
horseshoe magnets, which are so placed with regard 
to the armatures that they can vibrate between their 
poles. If a feeble current is produced in the wire 
bobbin it will magnetise and induce magnetism in the 
iron centre core and armatures, and will consequently, 
according to their polarity, be attracted or repulsed by 
the poles of the magnets, 


. Looms ror Weavino, L. Greenwood, Hawick, 
N.B.—15th March, 1882. 6d. 

This relates more ay to the arrangement of 
the shelves or shuttle boxes in which the shuttles rest 
at each side of the loom, and to forming the shuttles 
to suit the improved boxes, and it consists in forming 
the shelves so that the weft threads cannot enter 
between the flanges and the shuttles and the cutting 
of the weft is altogether avoided. The outer retain- 
ing flanges are turned down instead of up, so that the 
shelves have the appearance of being inverted, and the 
shuttle rests on the upper side of the shelf. The eye 
through which the weft thread passes from the shuttle 
is made in the centre of the shuttle at its lower edge. 
The shuttle is formed wider at the lower face than at 
its upper face, so that the outer edge projects over the 
flange of the shelf below. The picker is also inverted 
or cut on its upper side to clear the flanges of the 
shelves of shuttle boxes. 

1257. Stor VaLve, W. Whiteley, near Huddersfleld.— 
15th March, 1882 —(A communication from R. N. 
Pratt, Hartford, U.S.)—(Complete,) 4d. 

The drawing is a section showing the valve closed. 
A is the shell, which contains the parts forming the 
valve, the valve seating B b.ing placed by preference 
at an angle of about 45 deg. CC is a clapper, which is 


hinged on a pin D passing through the shell from the 
outside. E is a rotating disc, constituting the part of 
the valve which rests upon the valve seat. The 
clapper C is secured to a link, the upper rt of 
which is grooved or milled to receive a collar I formed 
at the bottom of the valve spindle J, passing through 

the stuffing-box K. 

1258. Treatinc Diseases or THE THROAT, LuNGs, 
AND CuHest, Camberwell-road.—lith 
March, 1882. 6d. 

The object is the curative treatment of diseases of 
the lungs by inhaling heated unmoistened air medi- 
cated by drugs and medicines, 

1260. Stampinc Type Moutps, E. A. Brydges, Berlin. 
—15th March, 1882.—(A communication from H. 
Hagemann, Vienna.) 8d. 

The object is to avoid having to set the work up in 
type and taking a mould therefrom from which to pro- 
duce the stereotype plates, and it consists in the use 
of a machine in which the different letters, @c., are 

ively imp d in the material to form the 
mould. 

1267. Toots ror CuTtinc or BorLer 
Stays, R. Davidson, Glasgow.—l6th March, 1882. 
—(Not proceeded with.) 2d. 

A frame can be fixed in position on the stay and 
carries a movable tool hulder which can be revolved or 
reciprocated so as to cause the tool to cut the project- 
ing end of the stay. 

1269. Firtine THe Tuninc Pins or Pianororres, G. 
Wilde, Nottingham.—l6th March, 1882. 6d. 

The object is to render the pins less liable to turnin 
their holes after the strings have been tightened up, 
and it consists in causing a pinching plate actuated by 
screws to bind on the stems of the pins, and hold them 
so as to prevent them from turning back. 

1270. Tent Pec, J. Jaqws, London.—16th March, 
1882.—(A communication from J. Wixler, Switzer- 
land.)—(Not proceeded with.) 2d. 

This relates to the construction of a tent peg for 
fastening cords, ropes, chains, or the like to the 
ground, 

1271. Improvements IN TELEPHONES, A. W. Rose, 
London.—l6th March, 1882. 4d, 

This relates to a combined transmitter and receiver, 
as well as magnetic signalling apparatus, the parts of 
which are arranged so that they can be readily made 
in the factory, and so placed as to be convenient for 
manipulation. 
12°78. Looms ror Weavina, T. Knowles, Blackburn.— 

16th March, 1882.—(Not proceeded with.) 2d. 

This relates to an arrangement of the swell so that 
its action upon the shuttle may be more gradual and 
uniform than heretofore. 

12'74. ImpROVEMENTS IN INCANDESCENT ELECTRIC 
Lamps, F. Wright and M. W. W. Mackie, London, 
—l6th March, 1882.—(Not proceeded with.) 2d. 

This relates to various proposed imprévements in 
the details of an incandescent lamp. The carbon is 
made of a fibre of any suitable plant, especially grown 
in distilled water, and so free from mineral and 
inorganic impurities. 

1275. Lamps ror Bicycres, &., H. F. D. Miller, 
—— March, 1882.—(Not proceeded 
with. 

This refers to apparatus for attaching lamps to 
bicycles and tricycles, &c., so that the |p may 
always be kept in an upright position. 
12°76. Gas Burners, J. W. Willmot, Brixton, and T. 

Leehmann, Camden-square.—l6th March, 1882.— 
(Not proceeded with.) 2d. 

The object is to construct the burner or the holder 
thereof, or the usual bend elbow, or equivalent part 
adjacent thereto, in such a manner as that upon the 
gas flame being blown out or otherwise extinguished, 
or upon the main cock being turned off, the exit of 
the gas shall be automatically cut off at the burner. 
12'7'7. Osrarnine VaLUABLE Propucts FROM FURNACE 

Gases, J. and J. Addie, Glasgow.—l6th March, 
1882.—(Not proceeded with.) 2d. 

This refers to a process for utilising the nitrogen 
contained in the gases of or from furnaces, such as of 
blast and other furnaces, or of Siemens gas-producers, 
by converting it into various valuable and saleable 
products, 
12°79. Lrrrinc Jacks, F. H. F. Engel, Hamburg.—l6th 

March, 1882.—(A communication from J. F. W. 
Schultze, Hamburg.)—( Not proceeded with.) 2d. 

This relates to rack and pinion jacks, and has for its 
object to reduce the friction of the rack in its guides 
by using two pinions instead of one as formerly applied 
to jacks. 

1280. Propvuction or a ScaRLET CoLouRiING MATTER 
UPON VEGETABLE OR SILK Fipre, &., D. Dawson, 
Milnsbridge.—l6th March, 1882.—(Not proceeded 
with.) 2d. 

The invention consists in producing a new scarlet 
colouring matter upon vegetable or silk fibre, also in 
producing the said new colouring matter in a precipi- 
tate form, so that it may be employed in paper stain- 
ing, calico printing, and similar purposes. 

1281. Errectinc THE CoMPRESSION IN MoULDs AND 
DELIVERY OF SUBSTANCES TO BE USED a8 Fue, &. 
W. Harding and W. Watkins, 
March, 1882. 6d. 

This relates to the construction of a machine, in 
which a revolying table is employed, and which is 


capable of a step-by-step motion in suitable framing. 

This table is provided with moulds. 

1288. Apparatus ror Piacine Foc Sionats Post- 
TION ON RaiLways, J. Natt, London.—l6th March, 
1882. . 

The apparatus consists in asuitable case with a guide 
or tube capable. of holding a number of fog signal cart- 
ridges, and provided with a sprin, spereeee pusher 
for feeding the cartridges successively to the point 
where bag are removed from the case and placed on 
the line, the said case being combined with a longi- 
tudinally sliding push rod or cartridge carrier working 
through a guide or barrel anpvesele to the direction 
in whigh the cartridges are fed, and provided with 
means of holding the cartridge, whereby the cartridge 
is removed from the case and held upon the rail when- 
ever and for any length of time required 
1284. Pianorortes, H. Witton, Stoke Newington—l6th 

March, 1882. 6d. 

The principal object is to secure a certain and 
uniform action of the hopper fly, so that when the 
relative positions of it and the lever are once properly 
adjusted, the hopper fly must infallibly be brought by 
the motion of the key to its correct point of escape- 
ment under all possible conditions of frictional 
variation. 

1286. Dveine or Sizixc Hanks, &., J. Conlong, 
Blackburn.—l6:h March, 1882.—(Not proceeded 
with.) 2d. 

This relates to improvements in the general con- 
struction of apparatus for dyeing or sizing hanks, &c., 
and for expelling the superfluous dye or size. 

1287. Apparatus FoR Removinc Pistons FROM 
Piston Rops, J. Tobin, Poplar.—l6th March, 1882. 
—(Not proceeded with.) 2d. 

This consists of a sling bult or set screw shackle, 
which is fitted in a nut which envelopes the end of 
the piston rod, and is attached te the piston by means 
of a flange and set screws or otherwise. 

1288. ImprovemENTs IN INCANDESCENT LAMPS AND IN 
Fitrincs anp Switcnes ror Exvxectrric L:cut 
Apparatus, J. B. Rogers, London.—l6th March, 

6d. 


This relates to improvements in the attachment of 
the carbons to the platmum wires; an improved 
socket and means of fitting the lamps to ordinary gas 
brackets, &c. 

1290. Process FoR MANUFACTURING SPARKLING 
Gros, &c, H. A. Bonneville, London.—17th March, 
1882. - (A communication from D. Cornilliac, Paris.) 
—(Not proceeded with.) 2d. 

Sparkling punches are prepared with rum, brandy, 
or any other kind of alcohol reduced to about 25 deg., 
and to which is added per 100 litres, concentrated 
essence of lemon, 13 centilitres; citric acid, 60 
grammes ; Hysurn tea, 100 grammes ; sugar, 10 kilos. 
1291. Fruit FLavouRED WITH ALCOHOLIC BEVERAGES, 

H. A. Bonneville, London.—17th March, 1882.—(A 
communication from D. Cornilliac, Paris.)—(Not 
proceeded with.) 4d. 

This relates to the facture of alcoholic beverag 
containing the pure aroma of any kind of the fruit in 
a concentrated arated ferm. 

1294. Breecn-Loapino Fire-arus, H. W. Holland, 
London.—17th March, 1882. 6d. 

The chief object is to provide novel means whereby 
the lock or lock mechanism may be placed at full cock 
with greater facility than is possible in top lever 
hammerless guns as hitherto constructed. 

1295. ApsusTaBLE Cuatr, Smith, West 
Dulwich.—17th March, 1882.—(Not proceeded with.) 


2d. 
This relates to the general construction of the chair. 


1296. Macuinery For Gerrine Coat, W. H. Har- 
bottle and C. M. Percy, Lancaster.—lith March, 
1882.—(Not proceeded with.) 2d. 

This relates to the employment of a rotating disc 
for cutting. 

1298. Merat Lasts, J. Markie, London.—17th March, 
1882. —(Not proceeded with.)* 4d. 

, _— relates to the shape or construction of the metal 

as' 


1299. APPARATUS FOR USE'N DRAFTING PATTERNS FOR 
Lapies’ Dresses, IV. 7. Philpott, Colchester.—17th 
March, 1882.—(A communication from J. A. Wilson, 
California. 3 

This relates to the employment of a scale and 
marker. 


1301. Merattic Boxes ror ALIMENTARY 
Supstances, &c., G. F. Griffen, London.—lith 
March, 1882. 

This relates to the construction of part of a metal 
box, and of the lid or cover thereof, in such a way 
that when they are in combination, that is to say 
when the lid is soldered to the box, the body forms a 
fulcrum for any kind of lever to break the solder 
should a soldered joint be used and lift the lid. 

1802. An Improvep Evectrouier, Hon. R. Brougham, 
London.—17th March, 1882. 6d. 

This relates to an electrolier so constructed that the 
insertion of incandescent lamps places them in contact 
=. the conducting wires by springs, and so lights 

em. 

1803. Improvements IN AND CONNECTED WITH TELE- 
GRAPHIC AND TELEPHONIC SYSTEMS, AND APPARATUS 
THEREFOR, P. M. Justice, -—lith March, 
1882.—(A communication from F. van Rysselberghe, 
Scharbeek, Belgium.) 

The object of this invention is to enable one or 
more wires of a system to be used for telephony 
whilst the others are being used for telegraphic pur- 
poses, and to avoid the effect of induced currents. 
This is accomplished by the following means :—(1) The 
intensity of the undulatory currents of the micro- 
phone and induction coil is increased by employing an 
electric source of extremely feeble internal resistance, 
such as Plante’s or Faure’s accumulators; (2) micro- 
phones with multiple contacts, and these coupled in 
pear nd are used ; (3) the small carbon cylinders of 

microphone are, except at their points of contact, 
covered with a metallic coating to render them better 
conductors ; (4) a key is used whose mission is to put 
the receiver or the secondary wire of the induction 
coil out of circuit, as may be required ; (5) the con- 
struction of the coils of the telephone receiver and the 
secondary wire of the induction coil is modified to 

iderably i their resist 3_ (6) a con- 
denser is connected with line and earth, so as to 
receive part of the charge, and only allow it to enter 

the line gradually, thus graduating the current; or a 

key may be employed which first closes the circuit 

through a resistance, and then gradually reduces this 
resistance. 

1304. TurasHinc Macuines, 7. and W. Nalder, 
Wantage.—17th March, 1882. 6d. 


in the arrang t for giving motion 
to the shoes from the shaker boxes by direct connec- 
tions without intervening levers and connecting rods. 
1805. PuriricaTion oF CopPpER PRECIPITATE AND 
&c., D. Watson, Manchester.—l7th March, 

2. 4d. 

The inventor claims, First, the treatment of copper 
precipitate by solutions of alkaline sulphides; 
Secondly, the treatment of specified varieties of copper 
ores by solutions of alkaline hydrates, carbonates, or 
sulphides, for the removal of arsenic and chlorine. 


1806. INGREDIENTS FOR MANUFACTURE OF HEARTH- 
STONE, W. Simmons, Maidstone.—l7th March, 1882. 


2d. 

Eight parts Hassack stone, 2 parts chalk, and 1 
part Portland cement are mixed together with water. 
1808. ArtiFicraL M. Arnold, 

Acton.—l7th March, 1882. 4d. 

This relates to a means for cooling the eggs. 

1809. InstruMENTs For Measurina Dis- 
tances, J. P. Nolan, Ballinderry, Tuam.—lith 
March, 1882. 8d. 


This relates to the general construction of an 
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instrument for ascertaining distances other than 

astronomical. 

1810. Bossrx Net Macuines, W. H. Beck, 
London.—17th March, 1882.—(4 communication 
Srom W. Dawson, St. Pierre les Calais.)—( Void.) 
4d 


This relates to machines to produce tissues with 
true lace grounds, whereas those produced in existing 
machines are only imitations. 

1811. Se.r-actinc Muuzs, W. 7. Watts, Stalybridge. 
—18th March, 1882.—(Not proceeded with.) 2d. 

The object is to move the driving belt from the fast 
to the loose pulley as the carriage is going out when it 
arrives near the end of the s‘retch, and arrange 
the mechanism so that when the main driving belt on 
the countershaft is traversed on to the loose pulley 
to stop the mule by meas of the stopping and startin 
handle, the first-mentioned belt will in the act of 
stopping the mule be traversed from the fast to the 
loose pulley. 

1312. Openryc anp CarRiace Heaps, 7. C. 
Towns, Birminghem.—18th March, 1882.—(Not pro- 
ceeded with.) 2 

This consists of a lever working from the head 
pillar and head prop on to the cant rail, and bent so as 
admit the fall-back of the cant rail in which it works 
by means of a slot and pin. 


1818. Wrre A. Leitemann and 
0. Borchart, Germany.—18th March, 1882.—( Not pro- 
ceeded with.) 2d. 

Two caps are screwed, one on to the end of each 
rope, and shaped so as to form a hook and eye, by 
means of which they can be coupled. 

1316. Founprxc anp SerrinG Typs, W. A. Barlow, 
London.—18th March, 1882.—{4 communication 
J. Liwezak, Vienna.)—(Not proceeded with.) 


This relates, First, to apparatus for forming the 
types in a continuous band or chain, each link of 
which consists of one type of a letter, the connections 
of the links being formed by the insertion of several 
threads or wires running parallel through the whole 
chain ; Secondly, to apparatus for setting type, and 
consists in winding the chain of each letter on a roll, 
and by touching a key, feeding one re forward, 
when a small saw severs it from the . Acom- 
ae eer then catches the type and places it in thi 

esired position. 

1817. AppiicaTion oF ORNAMENTAL DEVICES TO 
Meratuic CapsuLes, H. Haltwasser, Hamburg.— 
18th March, 1882.—(Not proceeded with.) 2d. 

This relates to ornamenting in colours a circular 
part (or two or more parts) of the sides of metallic 
capsules, which part is afterwards stamped with a 
name, trade mark, or other design. 

1318. Gas Motor Encings, C. G. Beechey, Liverpool.— 
18th March, 1882. 6d. 

The primary object is to remove the whole of the 
products of combustion from the cylinder after each 
explosion, and at the same time provide sufficient 
space behind the piston when at the end of its in- 
stroke to contain the charge of compressed combus- 
tible mixture for the next ~~ and this is 
effected by displacing by a small charge of combus- 
tible mixture, the products of combustion which the 
working piston is unable to drive out of the cylinder. 
The invention further consists in equalising the 
rotary motion of the crank shaft by forming a i 
vacuum behind the working piston and the com- 
pression piston during the out-strokes, so as to aid the 
momentum of the fiy-wheel during the in-strokes. 


1819. Free-escapes, G. Lakeman, Exeter, and G. 
~~ March, 1882.—( Not proceeded 
with. 

This relates to a portable fire-escape arranged for 
use asa . but which in the case of fire, by 
attaching one end to the window-sill and putting the 
other part out of window, will unfold and form a 
ladder. 

1321. Sconrnc oR IN CRICKET AND OTHER 
Games, F. Dening, Chard.—18th March, 1882. 6d. 

The telegraph board is made so that it can be 
readily taken to pieces and packed up in a small 
compass, and the numbers are exhibited on such 
boards when in use by causing strips of canvas (on 
which the requisite numbers are written) to travel in 
front of orifices in the board. 

1824 Improvements ry Execrric Lamps, J. D. F. 
Andrews, Glasgow. —18th March, 1882. 6d. 

This relates to improvements on the inventors 
patent No. 1526 (1881) for regulating the carbons in 
arc lamps by means of a plate clutch for the holder of 
the upper carbon operated in conjunction with a fric- 
tion brake, by a solenoid core carrying the lower 
— t lamp isting of a 
thin p of carbon clam at o ite ed; 
between loops of the “it 
1325. Drarn anp Sewer Pipes, C. Slagg, Leeds.—18th 

March, 1882. 4d. 

This consists in forming a projection inside the 
socket of each pipe so as to form a support for the 
spigot when inserted therein, and thus enablea better 
joint to be made. 

1826. Traps ror Drains, C. Slagg, Leeds.—18th 
March, 1882.—(Not proceeded with.) 2d. 

e objects are, First, to construct a continuous 


or other material, so as to leave button-holes at one 
end, while the fibres at the other end are gathered up 
to receive clips which connect the ends to the braces. 


1883S. Recerractes ror Ink &., B. G. 
Brewer, London.—18th March, 1882.—(A communi- 
~ from C. §. Bleton and A. Maleville, Paris.) 


This relates toa case or oui for ink-holders 
having the form of a simple tube, without any indi- 
cation of the mode of opening or cl e same. 
Several arrangements are shown. 


1838. Hetmers, Hats, Caps, &., J. W. Towell, 
Regent-street.—18th March, 1882. 2d. 

The object is to make such head renga | lighter 
and more durable, and to avoid cracking, and it con- 
sists in making them of a foundation of a sheet of 
cork with an outer covering of cloth, and a lining of 
horsehair fabric attached to the cork by means of an 
india-rubber solution. 


1340. Excavatinc Trexcues, &c., J. W. Wailes, 
Walsall.—20th March, 1882. 6d. 

The object is to facilitate the construction of 
trenches for draining land and other purposes, and it 
consists in the use of a cutter arran; vertically, and 
the blades of which are of screw form and section. 
The cutter is caused to revolve while it is moved alon 
the line of the trench. Behind the cutter is a shiel 
to direct the material removed to the surface of the 
ground ; when it is prevented from falling back into 
the trench by a shoe or plough-like cover, which 
follows up the cutter and covers the trench. 


1846. Borries, CapsuLEs, Stoppers, C. M. Taylor, 
Snaresbrook.—20th March, 1882. 6d. 

The outside of the neck of the bottle is screw- 
threaded, while the inside is formed with a shoulder. 
A capsule screws over the neck and carries a o 
cork, india-rubber, or other suitable material inside, 
which becomes com: between the shoulder and 
the top of the ca) le, as the latter is screwed home. 


1848. Gas Licut anp Heatino, T. Thorp, Whitesield. 
—20th March, 1882. 6d. 

This consists in constructing gas-burning apparatus 
so that the gas is led into a chamber, whence it flows 
through a series of upright tubes and is burnt as it 
issues from the top, forming a ring-shaped or Argand 
flame. The air for combustion is led to the interior 
of the burner through a heating chamber round which 
the products of combustion pass on their way to the 
chimney, and is then deflected upward, so as to enter 
into combustion with the outcoming gas. A circular 
deflector surrounds the air supply tubes and is inside 
the fiame, while another is outside and above the 
flame, which does not require a chimney. 


1856. Improvements 1x TELEPHONIC RECEIVING 
Apparatus, R. and M. Theiler, Islington.—2lst 
March, 1882.—{Not proceeded with.) 2d. 

The inventors’ telephone receiver consists of an 
electro-magnet, to one pole of which is fixed a stem or 
knob, which can be conveniently inserted in the ear. 
The vibrations are thus communicated directly to the 
walls of the ear, doing away with a diaphragm. 


1358. Currinc Mortisr Hotes rx Woop, J. and W. 
Hall, Nottingham.—2lst March, 1882. 6d. 

A template of the required length, and with the 
mortise holes in the desired positions, is on the 
side of the wood abutting upon the fence of the 
machine. The fence has a stop projecting the width 
equal to the space occupied by the chisel when in the 
position to cut the ends of the mortise holes. This 
stop projects from the face of the fence into the open- 

in the templates, by which means the piece of 
wood can have the mortises completed without mark- 
ing the wood as usual. The reversal of the chisel is 
effected automatically by the falling of the bed of the 
machine to its lowest position. 


1359. Brakes For Raitway VEHICLES, H. Ivey, 
Battersea, and J. H. Craddock, London. — 21st 
March, 1882. 6d. 

In the vehicle on which the brake mechanism is 
mounted, a hand wheel is arranged, and actuates a 
lever through a chain, the lever being connected to 
one arm of a bell-crank lever pivotted to the under 
frame of the vehicle, and the other arm of which is 
connected by two rods to a longitudinally sliding bar. 
To the latter are attached two other rods united to 
and adapted to move a crank on a transverse shaft 
under the vehicle frame, and os two other 
double-crank levers, each arm of which is by a rod 
connected to a bell-crank lever. These last levers are 
by each connected by a rod and intermediate arms to 
two brake blocks. 

1362. Ratmways anp Tramways, A. Riche, Brizton.— 
2lst March, 1882. 6d. 

This relates, First, to the employment of a metallic 


flushing trap by permanently reducing the sectional 

area of the t so as to cause a sufficient velocity 

through the trap with the ordinary run of sewage, 
and thereby proportionately increase the velocity and 
the head of water which causes it; and Secondly, 
in making the mouth of the trap with a continuous 
inclination upwards from the throat, in order that if 

ow of sewage cannot carry through, it may be reached 
from the surface by a hook and withdeawe. 

132'7. Improvements In MEANS OR APPARATUS TO BE 
UsED In CONNECTION WITH THE TRANSMISSION OF 
Evectric CURRENTS oF HicH Tension, L. J. 
Crossley, Halifax, J. F. Harrison, Bradford, and W. 
Emmott, Halifax.—18th March, 1882. 6d. 

This relates to an arrangement of relays and 
switches, whereby high tension currents can be sent 
along telephone wires without interfering with the 
telephones in circuit. 

1329. Woven Fasrrics, R. Bailey and W. Walker, 
Ovenden, and L. J. Crossley, Halifax.—18th March, 
1882.—(Not proceeded with.) 2d. 

This ists in the facture of certain woven 
fabrics of partially or entirely of curled or wavy 
threads twisted in a special and peculiar manner, and 
also in the method of producing designs with a num- 
ber of varied colours by a peculiar manner of dyeing. 


1330. EMPLOYED IN THE MANUFACTORE 
or Drivrnc Banps, Straps, &c., J. Appleyard, 
Bradford.—18th March, 1882. 6d. 

This relates to improvements in apparatus for 
rivetting two or more thicknesses of leather or other 
suitable material together by means of rivets that 
become hooked and are firmly clenched in the 'mate- 
rial ; and it consists in the employment of a wheel or 
wheels working on the edge of the material and com- 
bined with the take-up rollers allowing of putting the 
rivets in at the very beginning of the material. 

1331. Removance Tires FoR THE WHEELS OF 
VenIcLEs, J. Haynes, near Barnsley.—18th March, 
1882. 6d. 

According to one arrangement the tire is of U- 
section, the recess being large enough to fit over the 
ordinarytire of the wheel, and the side flanges pro- 
jecting outwards. The tire may be in one piece or in 
two sections, and the meeting ends are drawn together 
by screws passing through lugs on the flanges. In 
passing over soft ground the central part of the tire 
will be embedded therein, and so bring the enlarged 
surface of the flanges into action. 

1332. Braces, M. Stelliaann, Whitechapel. — 18th 
March, 1882.—(Not proceeded with.) 2d. 

This consists in plaiting brace ends of silk, cotton, 


sleeper ; and, Secondly, to the em; 

plates E. Modifications are d 

188'7. Vatves ror Arm Compressors, W. Teague, 
Illogan, Cornwall.—22nd March, 1882. 6d. 

The object is to form a valve for air compressors 
which will be simple in its action and have but little 
friction, and as applied to the inlet valve it consists 
of a lever, one end of which moves on a fixed pivot on 
the end oi the compressor. The lever is also pivotted 
to a slide with suitable ports, and which works 
behind inlet ports in the compressor. The outer end 
of the lever is actuated by a cam driven from the fly- 
wheel shaft of the engine. 

1888. Cumexry Tops or G. Kent, 
Portsea.—22nd March, 1882. 6d. 

This consists in forming chimney tops or ventilators 
of a series of frustra of cones surrounded by an 
envelope, placed so that any draught caused by the 
wind is converted into a current upward or down- 
ward outside the central shaft of the chimney. 

1417. Excavatinc or Drepoinc Unper Water, W. 
Smith, Aberdeen.—24th March, 1882. 10d. 

This relates, First, to a system of dredging re- 
sembling ploughing, by means of two winding engines 
hauling a plough to and fro between them by ropes, 
the plough being replaced by a suitable excavating 
plough in the form of an open truck, by means of 
which the material is taken from the bed of the 
channel and deposited alternately at opposite sides, as 
it is drawn to and fro. The — removed he 
the sides by steam dredging hopper barges, cons Zz 
of a digger nearly hemispherical in 
shape, and lowered open by gravitation and closed by 
hydraulic pressure. 

1439. Suspenprixc PorTaBLe Macurxes FoR Puncu- 
1nG, Rivettine, &c., J. Fielding, Gloucester.—25th 
March, 1882. 8d. 

On a trunnion on either side of the machine at or 
near the centre of gravity, a sleeve is fitted so that 
the trunnion can revolve therein, and to this sleeve is 
jointed, by means of two parallel links, a bar 

rojecting beyond the links, such a distance that 
ts end is nearly above the centre of gravity of 

the hi The hine being suspended by a 

swivel attached to the end of this bar can be turned 

into various attitudes, so that its tools can be pre- 
sented at any required point and in any required 
direction within the limits permitted by the jointing. 

If driven by hydraulic or other fluid pressure, the 


ent of the grip 


same may be supplied fone the trunnion, to which 


it may be conducted along 
hollow for this purpose. 


1478. Sucar, J. H. Johnson, London.—27th Marck 
1882.—(A communication from M. Weinrich, Vienna. 


The object is to effect the quick and economical 
manufacture of refined s in rectangular sticks, 
simultaneously with sugar in lumps, in and by means 
of centrif machines. The sticks are made in 
moulds divided by suitable partitions, and secured to 
the drum of the centrifugal machine, the space 
between them being filled in with raw or mashed or 
squeezed sugar; and while the machine is in motion 
either water or s solutions or steam is employed 
for the operation of liquoring. : 


1511. Breeca-Loapinc SMALL-ARMS, T. W. Webley, 
Birmingham.—29th March, 1882, 8d. 

This relates, First, to the employment in double 
drop-down guns of a side hand lever acting through 
the under side of the body, and the depression of 
which draws back the lower bolt, which takes into the 
lump on the under side of the barrel, the return 
motion of the such bolt being produced by a coiled 
spring. The lower bolt is connected to a top bolt 
taking into the prolongation of the rib between the 

arrels; and in order to secure its more effect: 
working it is also fitted with a coiled spring, which 
assists in urging it forward when the breech ends of 
the barrel are shut down; Secondly, to safety appara- 
tus for breech-loading small-arms, and consists in 
using in addition to the ordinary gear and bent, a 
small bolt with its acting head turned at right angles, 
such bolt sliding in recesses in the bridle and lock 
plates, and being urged towards the tumbler by a 
spring, the turned end crossing the back of the 
tumbler and engaging with a notch therein. To with- 
draw the bolt the trigger is made to act on a lever 
connected therewith. Another form of safety appara- 
tus is also desc , and consists of a sliding bolt in 
front of the tumbler, and formed ly round and 

ly flat, so as to either bear on the tumbler or to 
eave it free. 


1577. Correr Tunes, 7. Walker, Birmingham.—31st 
1882, 4d. 


e bar, either links 


is n ing copper tubes by 
raising a disc of copper into a hollow cylinder, closed 
at one end by the operation of raising, forcing, or 
wing through dies worked preferably by hydraulic 
power, the end of the hollow cylinder being cut off or 
pierced, and the partially-made tubes thus o! 
completed by the operation of rolling and drawing. 


2238. Borter aND OTHER Furnaces, J. H. Johnson, 
London.—llth May, 1882.—(A communication from 

EB. J. Mallet, jun., New York.) 6d. 
This relates to improvements on patent No. 737 
A.D. 1882, and it consists, First, in the employment of 


a damper or system of dampers; Secondly, in the 
employment in conjunction with a suction fan or air 
exhauster of certain forms of condensers; Thirdly, to 
the application and use of exhaust steam for heating 
and ventilating pu The drawing shows a 
longitudinal section of the furnace. 


2452. Improvements INCANDESCENT ELECTRIC 
Lamps, J. Wetter, New Wandsworth.—24th May, 
1882.—(A tion from L. Nothomb, Brussels.) 


6d. 

The carbon in this lamp is made of cellulose ; pre- 
ferably Spanish cane hydraulicly compressed, and 
afterwards carbonised, is made use of. In the accom- 
panying illustration, the filament F is fixed on copper 
Somauctors D D terminating in coils -C C; these con- 


ductors are cemented to two platinum wires E E. 
When the carbons are fitted into D D they are fixed 
by a cement composed as follows : graphite, 50 parts ; 
calcined borax, 17 parts ; linseed oil varnish, 13 parts ; 
—aT clay, 20 parts. Carbon is subsequently 
deposi in the pores of the filament by various 
means. 


2'744. Improvements DyNAMO-ELECTRIC Ma- 
CHINES, &c., Imray, London.—l0th June, 
1882.(A communication from J. J. and T. J. 
McTighe, Pittsburgh, U.S.) 6d. 

This relates to the construction of dynamo machines 
and is designed to improve the method of making and 
fitting the parts. The inventor claims improvements 
in the construction of the armature, which is annulaf, 
and consists of a core composed of a number of 
slitted rings each capable of independent adjustment 
round its axis, and modifications of this armature ; 
also a commutator composed of a single cylinder of 
insulating material having one or more integral 
collars perforated longitudinally with a circular series 
of holes in combination with a series of metal rods 
placed in said perforations and retained by the collar 
or collars ; also in the construction and disposition of 
the field magnet. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office oficial Gazette. 


265,423. Mernop or OperatTina Gas ENGINES IN 
TorPepo Boats, Edward W. Kellogg, Hartford, 
Conn.—Filed December 2\st, 1880. 

Claim.—(1) The method herein described for using 
gas in connection with the torpedo boat, which con- 
sists in taking liquid from the reservoir and expand- 
ing it into gas in pipes exposed to the sea water, and 
then passing it to the engine, substantially as 
described. (2) The combination, with a torpedo boat, 
engine, and liquid reservoir, of coiled pipes arranged 
to come in contact with the sea water, as described. 


(8) The combination of a torpedo boat with an expan- 
sion chamber,\consisting of a series of pipes arranged 


on the outside of said boat and in contact with the 
8ea water, substantially as described. 


265,'775. Execrric Arc Licut, Thomas A. Bédison, 
Menlo Park, N.J.—Filed 28th November, 1881.— 
Renewed 14th August, 1882. 

Claim.—(1) In an electric arc lamp, the combinatio 
of the main circuit containing the carbons and an 
electro-magnet or solenoid, with a shunt around th 
arc, containing a heating coil adapted to oppose by it 
action the action of the —- substantially as se 
forth. (2) In an electric arc p, the combination 


[265 775} 


the main circuit containing the carbons and an electro- 
magnet or solenoid, a shunt around the arc, containing 
a heating coil, and an expansible chamber, sub- 
stantially as and for the purpose set forth. (8) In 
regulating mechanism for electric are lights, the 
electric heating coil and expansible inclosing chaml 
substantially as and for the purpose set forth. 
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ANCIENT COUNTERPARTS TO MODERN 
INVENTIONS. 

Tue statement that Henry VIII. possessed a breech- 
loader on the Snider system, Mark II., and also a muzzle- 
loading rifle ; that the Spanish Armada carried wrought 
iron breech-loading guns fixed on pivots, with all recoil 
checked, like Krupp’s pivot guns; and that Marshal 
Vauban had a breech-load- ‘ 


ome. They are classed oe in the Rotunda Museum, 
ut by the dg vv of Major Hime, R.A., the secretary 
of the Royal Artillery Institution, they were grouped speci- 
ally in order to make the photograph shown in our cut. 
The guns marked and these being their actual 
Museum numbers—are some of the oldest to be found in 
England, belonging to the first stage of the existence of 


ing small-arm whose breech 
closed with an interrupted : = 
screw, would probably be 
treated as statements con- 
taining some double mean- 
ing or altogether made in 
joke. Nevertheless we pro- 
pose to show how very nearly 
these are sober facts. The 
pieces themselves, with in- 
numerable other curiosities 
in artillery, are open to 
ublic inspection in the 
tunda Museum on Wool- 
wich Common, The pieces 
are well arranged and cata- 
logued, thanks chiefly to 
Sir H. Lefroy, K.C.B. We 
propose from them to give 
some illustrations of modern 
ideas forestalled in ancient 
times ; but before doing so 
we would strongly protest 
against the use to which 
such anticipations are apt t> 
be put. We hold that ifasuc- 
cessful invention has esta- 
blished its reputation, it is a most unjustifiable thing 
to dig out of some obscure corner in a museum some 
thing that in a measure has the same idea embodied 
in it, and treat the unfortunate inventor as a sort of 
pirate by confronting him 
with a design that he never 
had seen or heard of—of 
which the worth was per- 
haps never suspected until 
worked out to a successful 
issue by the modern inven- 
tor. While, however, in no 
way detracting from the 
credit of inventors of our 
time, we cannot fail to see 
that in very many instances 
designs subsequently suc- 
ul have been fairly 
worked out hundreds of 
years ago and allowed to 
drop into disuse. How is 
this to be accounted for ! 
We think it is due to the 
deficiency of machinery and 
of means of reproduction. 
A design might be worked 
out formerly by a skilful 
mechanic which, although 
rough to modern eyes, an- 
swered fairly well; but the 
idea of manufacturing the 
same article by the thousand 
seemed wild unless the pattern was very simple. With 
ordnance also we think that the difficulty was aggravated 
by the comparative ease with which powder was improved. | 
he half-developed breech-loaders with bad, rough joints, | 
for example, would manifest 


Fig. !—-GROUP OF ANCIENT BUILT UP WROUGHT IRON GUNS. 


artillery. No. ! isa portion of a wrought iron cannon 


a to belong to the fourteenth or fifteenth century, L 
with others in the sands of Walney, Morecombe | erosion of the powder gas at the seat o' 


foun 


Fig, 2,—GROUP OF ANCIENT BREECH-LOADING GUNS. 


Bay, by Mr. C. A. Archibald, and presented by him to the 
Museum. It may be seen that this piece is built up of 
longitudinal pieces of wrought iron running along the 
bore, like the staves of a barrel, held together by hoops or 


such faults that simple 
sound muzzle-loaders would 
be far preferable. The 
wrought iron guns 
made of hoops and staves 
would in the same way give 
oa to those of cast metal. 

en the real powers of 
rapidity of a Snider or a 
Colt’s revolver action might 
be masked by the imperfec- 
tion of the old-fashioned 
lock used in connection with 
them. Itis easy to see how 
designs might remain in the 
stage of ingenious curiosi- 
ties until they ceased to at- 
tract attention two hundred 
years —designs which 
would in the present da 
quickly assert their superi- 
ority because they would be 
well and easily manufac- 
tured. Apparently our an- 
cestors had as much in- 
genuity as ourselves, though 
circumstances were unfa- 
vourable to their success, 
It is interesting then to trace 
out the representatives « f 
many of our best modern 
designs, while we, at the 
same time, distinctly repu- 
diate the idea that the ex- 
istence of the old ones 
detracts from the claims 
of the new, unless it can be shown that they were 
actually copied from them, This, we hold, with per- 
haps rare exceptions, is out of the question; and even 
were it not so, considerable credit still attaches to the 
man who can seize what is good in a collection of obsolete 
arms. To come then to actual designs, 

We will first take the question of metal and its struc- 
tural arrangement. Fig, 1 exhibits a remarkable group of 


Fig. 4.-GROUP OF ANCIENT ARMS. 
rings of wrought iron. Strength in the tangential and 


longitudinal directions was in this case separately sup- 
plied by the exterior and interior portions of the gun 
respectively. 


The serpent cannons, Nos. and : , are of nearly 


similar construction. No. : having been injured, it was 


judged right to cut it open to exhibit its structure. The 
reech of it is seen in cross-section over the other guns. 
The interior ring is gun-metal at this portion of the piece, 
the chamber being lined with a cylinder of this material. 
Outside this are longitudinal flat bars, placed like staves of 
a barrel, but two deep, welded together imperfectly, 
leaving interstices which are sealed up with lead. Outaide 
are thirty-five rings or hoops, averaging 2°3in. in width 
and 1‘5in. thick near the 
: breech. These have been 
burred down while hot at 
their edges, and the joint 
— The iron is of ex- 
cellent quality, giving a 
tenaci of about 55,258 Ib. 
to the inch, nearly resem- 
bling that now employed in 
wrought iron guns—vide 
R. A. L catalogues. 

How far are modern 
principles embodied in these 
primitive designs? We 
cannot admit that there was 
great merit in the employ- 
ment of wrought iron, be- 
cause in early times it 
might only mean that the 
art of casting iron was im- 
perfectly mastered. We 
cannot, for example, argue 
that wrought iron was pre- 
ferred to cast metal because 
the latter cannot beadjusted 
to meet the strains that are 
now known to fall on the 


_ Successive layers of a 
All we can distinctly say is, that the iron was crf. gos 
| as to adjust its fibre to meet longitudinal and tangential 
| strain, and that bronze had been <r to bear the 
the charge, where 
it unquestionably was better 
suited to the work than 
wrought iron with imper- 
fectly closed joints. Thereis 
however, altogether a con- 
siderable measure of science 
applied to very rough 
manufacture. 


The wrought iron breech- 
loader, No. Poo is remark- 


able. It came out of the 

i It has 
the curious tail-piece run- 
ning from the breech com- 
mon to such guns. The 
chamber may be seen placed 
on end in front of the piece 


standing on +. These 


chambers were entered into 
the opening, which was pre- 
sented upwards when the 
gun was mounted, the gun, 
in fact, beingslotted through 
vertically; the chamber was 
‘ then secured generally by 
apin. It may be seen that the charge must have been 
very weak to suit such a gun. In many cases these guns 
were mounted on pivots, where there was no more - men 
ance for recoil than in Krupp pivot boat guns. Here, at 
all events, we have the ad- 
vantage of loading at the 
breech connected with ab- 
sence of recoil, in a way that 
no roughness of manufac- 
ture can conceal. The prin- 
ciple of non-recoil was fre- 
—_ of course, embodied 
in w jieces on tripod 
te 

reech - m the 
Spanish poe for in Fig. 
2 will be seen a similar gun 
5» Which looks better made ; 


but it apparently ‘has not 
been to the same 
influences of weather—in- 
deed, the Armada gun looks 
as if it had laid under water 
for along time, which re- 
minds us, by the way, that 
there is a breech-loader 
taken up out of the wreck 
of the Mary Rose, sunk in 
1545, on which the action of 
sea-water for nearly300 years 
has indeed played havoc. 


This gun, in Fig. 2, No. Z 


is of the time of Edward 
IV—a.p. 1461 to 1483. It 
is made of longitudinal bars 
of iron hooped with iron 
rings) The chamber with 
lifting handle is complete 
The vent is well preserved. Length of gun, 3ft.; calibre, 
2‘5in.; weight, 1 cwt. 13 lb.* (See cai e.) The breech 
end in this gun fits on over the barrel below the trunnions. 
The curious square-shaped projection behind the trunnions 
appears to be a sort of rough key piece holding the two 


burgh Castle belongs to this od. It is said 
to have been meade tn Mone, tee 


cent it was employed im the siege of Dum! Castle in 1489, and 
4 ured. (See catalogue.) 
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parts of the gun together. 


The bolt hole for securing the 
chamber may be seen in the side. Other chambers with 
handles may be seen in this cut. 

If we learned nothing in breech-loading from the 
Spanish Armada, we might apparently at a subsequent 
date have taken something from the Dutch, judging from 


No. a Fig. 2, which is dated 1650. It is a brass breech- 
loader, a very handsome gun. The boreis continued through 


the cascable, being cl at the breech after loading by a 
wedge—vide cut—moving horizontally, being on the same 
general idea as that of Krupp. This gun was found by 
Captain—now Admiral—Selwyn, R.N., in a deserted Dutch 
fort near the mouth of the Gambia river about 1851. 
The actual wrought iron wedge is modern. The guu 
a Fig. 2, is another remarkable one—also classed x 
—it is of wrought iron, beautifully finished, and bears the 
date of 1619. It is inlaid with gold and silver, and bears 
the cypher of Louis XIIL., with initials M. and R., &. The 
bore is continued from end toend. It has a vertical slot and 
a vent piece, in which isa vent with the first portion vertical 
and last portion horizontal, like that of the first Armstrong 

: m. Fig. 3 shows the breech open. It will be seen 
t the breech-piece is 
worked from a lever below, 


in forty-one calibres, The Whitworth rifle pattern, 1862, 
had a twist of one in 20in., with a diameter across angles 
of ‘49in., which amounts to a spiral of one turn in nearly 
forty-one calibres. The combination of hexagonal rifling 
and spiral is, then, almost identical with that afterwards 
proposed by Whitworth ; but we have no sort of reason to 
question the originality of the latter. 


If these two last are striking, what will be said of Ma 
which is a six-chambered revolver pistol of the 17th 
century with wheel lock. A casual observer might almost 
as it as a Colt’s revolver ; diameter of bore, 0°35in.; 
ength of barrel, 14in. Among the small-arms there are 
found examples of rifled-arms, breech-loaders, and a six- 
chambered revolver. Can we complete the series by any- 
thing like the piece that is now finding its way into the 
equipments of nations, that isa magazine arm. Such an 
= which is seen on Fig. 4. It is 
a crude affair, the charges being inserted in succession in 
the magazine B, probably with tight wads between them. 
Each charge occupies a given space with its own touch- 
hole. The flint lock is made to slide along a guide bar. It 
is worked by a trigger in the stock ; it is moved forward 


arm is found in 


— and lower under cover after ceasing firing. No. 
XXV ina gun made to be unscrewed unto six pieces. We 


191 

cannot furnish the date of the desi; Probably it is 
older than anyone’s memory would take them, but not so 
old as the guns made to unscrew by the Turks in the 
middle ages. 

We will not tire our readers by describing other things 
good and bad, such as a naval piece discharging seven 
barrels simultaneously, which is a very poor attempt at a 
machine gun, if it is one at all; a leather and copper gun, 
wound round with hempen cord, said to have belonged to 
Gustavus Adolphus; and “ infernal machines” so called, 
which are awkward forms of machine guns, These things 
are generally better understood by actual inspection of the 
arms than by any description. The Rotunda Museum is 
a Government one, thrown open to the public free of 
charge. It is visited as a popular museum by many, but 
if Woolwich were not out of the way it might be better 
known to scientific visitors. It certainly contains very 
interesting designs in war material. In the case of 
models, of course, we should bear in mind that we have 
before us only a model, and not necessarily a design that 
would answer its purpose when worked out, but this does 
not apply to the case of the arms themselves. We think 

that it is easy to satisfy our- 


reminding one somewhat of 
the Martini lever, though it 
has not much in common with 
it, having comparatively an 
awkward motion. The lever 
B brought down the block A 
to open the breech. In closing 
the cap C had a catch, 
which holds into the breech 
end of the entire gun. The 
hinge D is broken, there may 
have been some special piece 
there suited to the descent of 


A iv a straight line. ‘ 
The French wall piece = 


Fig. 2, is an ingenious double- 
barrelled one, loading at the 
breech. The date is about 
1690. The barrels are rifled, 
being grooved with twelve 
rectangular grooves. Calibre, 
1°45in.; length of rifled por- 
tions of the barrels, 7ft. 8°Sin.; 
length of unrifled portion— 
for the charge cylinders, 
9°25in.; total length of piece 
8ft. Sin. The breech bolt 
carries the motto of Louis 
XIV. The year 1690 is an 
early date for a rifle; but 
there is an earlier specimen—namely, a barrel taken from 
Hungarian insurgents in 1848, with a date of manufacture 
on it of 1547. The grooving is not visible at the muzzle, 
having been obliterated ; but on removing the breech plog 
six fine grooves, with a twist of 1 in 26, were discovered. 
It is thought improbable that a specimen of rifle of an 
earlier date than this can be found in any collection. 
Danner, of Nuremberg, having been commonly said to 
have perfected the rifle about 1552 a.p. 

Our object, however, is to select the special features that 
have come in in modern times as new, and we would call 


attention to the group depicted in Fig. 4. The musket 


9 
is a breech-loader. The invention is ascribed to 
Marshal Vauban. Mr. Hewitt has shown from an 
English example in the Tower that this combination 
of flint lock and breech-loading was known in Eng- 
land in the time of James II. The feature we wish 
to point out is the interrupted screw which forms so 
characteristic a point in the new French breech-loading 
guns and those adopted in our service during the last three 
years. The interrupted screw was on the front end 
of the breech block turned up. The corresponding 
interrupted thread was in the enlarged breech end of 
the barrel A. The barrel B, with a portion of the stock 
C attached, was free to slip forward and backward ay 
the collar D attached to the main portion of the stock 
To close the breech the breech block is turned down, the 
barrel slid home on it, when turned round in the proper 
position for the interrupted threads to pass through the 
openings cut away. Then the barrel was turned so far 
round that the threads engaged and locked, the wood parts 
of the stock in that position coming fairly together. 

This, then, was a very good, business-like breech action, 
in our opinion far better than many that competed about 
1866. ‘That date, however, naturally suggests to us the 
well-known Snider system of conversion. Now, we will 
ask our readers who are familiar with the Snider to look at 


IX. 
>= attributed to the time of Henry VIIL, when 


we --think they cannot fail to be struck with the 
identity in general idea of this breech-loader with the 
Snider. 

The Snider offered the advantage of adaptation of 


hamme: and lock to firing a central-fire cartridge, and | 


of application of shoe containing breech block to barrel 
by tapping and screwing without any operation involving 
the heating of the barrel. These, as well as the sliding 
extractor, do not belong to this piece. Nevertheless, the 
resemblance of the general idea is remarkable. Small- 


|» Whose barrel is seen in cut C, is com- 


a modern piece, having been proposed by Sergeant- 
jor Moore, R.A.,in 1839. The arm is dated 1843. It is 
remarkable as having the hexagonal system of rifling 
recommended subsequently by Sir J. Whitworth. The 
twist is almost identical, being one turn in 29°5in., the 
calibre being 


This amounts to a spiral of one turn 


IX | 


to fire the front charge, and drawn along to stops in posi- 
tions fixed to enable it to fire the other charges, probably 
in rapid succession if everything went right, but this we 
should think seldom happened. Other magazines were 
provided to replace the first when exhausted. In this 
arm then, crude as it is, we have the idea of a m ine 
fairly carried out, though struggling with difficulties in 
mecbanism. 

Leaving arms, we will pass on to the question of mount- 
ing and working guns. 
Can we find an ancient 
inventor corresponding 
to Moncrieff? or can 


| Fig. 3. 


| 


buffers, muzzle pivot- 


ting, or overbank ar- 
rangements that have 
latterly come into the 
service? or, again, guns 
carried in pieces and 
united by screwing 
together in lengths? 
Now we confess we 
‘can find no sign of hydraulics being known, but 
| we can find the remaining ideas fairly represented. 
\In Fig. 5 will be seen a design of Sir William 


| =. The object is to deaden recoil and 


| 


Congreve’s 


| facilitate working. The gun is suspended on a system of 
| jointed bars A and B attaching it to a directing bar C C, 
| which is pivotted nearly over the muzzle of the gun, 
| traversing along the curved arc, whose end is seen at, D. 
| This offered the advantages of deadening recoil, of good 
| direction, the gun coming back to the position in which it 
| was last fired, and of a very narrow port. We admit that 
| we wonder Sir William, having got so far, did not make his 
| gun a breech-loader. 1t is to be observed that the weight 
| of the gun would oppose a gradually increasing resistance 
| to the recoil, on much the same principle as that of the 
| Moncrieff counterweight. So ingenious is this design 
| that we think it is quite open to question whether as a 
| breech-loader it might not be made to succeed at the 
present day. The gun is not here brought under cover, 
|nor is the work of recoil stored up; but these elements 
XXV 
814” 
descend a steep incline by recoil in its descent lifting a 
counterweight ts suspended in front of the carriage by 
ropes running over pulleys, which, if sufficiently heavy, 
would run up the gun when required into the firing posi- 
tion. 
lower carriage being a travelling one and having wheels, 
of which the hinder pair are removed in the figure.. 
XXV. . 
No. 974 is 
the guns travelling on low carriages, but being raised by a 
jointed frame of bars to fire over a high parapet when 


| are found in Fig. 5. Here a gun is made to 


} 


a design for a pair of overbank carriages, 


we find the hydraulic | 


Fig. 5.—-GROUP OF DESIGNS FOR CHECKING AND STORING UP FORCE 


| Chandos-Pole-Gell, Mr. R. 


selves in such a collection that 
men were as ingenious in 
designing destructive imple- 
ments some centuries ago as 
at the present time. Progress, 
however, was, as we have 
said, mainly hampered by the 
imperfect development of ma- 
chinery and difficulty of re- 
production. 


THE ROYAL AGRICUL- 
TURAL SOCIETY. 

A MEETING of the Council was 
held on Wednesday, under the 
presidency of Mr. J. D. Dent. 
The Prince of Wales was present 
in his capacity of member of the 
Board, and there was a large 
attendance of other members. 
Forty-seven new members of the 
Society were elected. Mr. J. 
Bowen Jones stated as the sales 
of hay and barley off the trial 
tields have not yet been com- 
pleted, the stewards find itimpos- 
sible to report the exact cost of the 
trials of hay and corn dryers. 
They therefore proposed to post- 
pone their final report until the 


December meeting. The present 
sieeve estimated loss to the Society was 
between £1600 and £1700, this 
being in a great measure owing to the protracted inauspicious 


weather. Mr. Hemsley, as chairman of the Implement Com- 
mittee, brought up their report, which included a recommenda- 
tion to postpone the trial of sheaf-binders until 1884, and to 
offer a prize of £25 for the most efficient portable straw-com- 
pressing and binding machine, to be worked in conjunction 
with a thrashing machine, to be competed for at York next year. 
This report was adopted. Lord Vernon reported the recom- 
mendation of the Dairy Committee that a working dairy, similar 
to that at Carlisle in 1880, be erected and equipped in the York 
showyard, and worked by the Society ; and that a further portion 
of the machinery-in-motion sheds be set apart for those exhibitors 
who take space for showing dairy implements at work. Lord 
Vernon further stated that an offer had been received through 
the secretary from a member of the Society, who desired to 
remain anonymous, to give £100 in prizes for small dairies to be 
shown in full work during the show :—Class 1: For the best 
equipped dairy, suitable for a farm on which not more than 
twenty milch cows are kept, and where the principal object is 
butter making, £50. Class 2: For the best equipped dairy, 
suitable for a farm in which not more than twenty milch cows 
are kept, and where the principal object is cheese making, £50. 
The committee recommend that this offer be accepted with 
thanks. The report was agreed to. The date of the York meet- 
ing was fixed for July 16th and four following days. 

The chairman said it was with great regret that he had to 
announce the loss, by death, of Mr. C. E. Amos, a member of 
the Council. The older members of Council were well aware of 
the very valuable services rendered by that gentleman in connec- 
tion with the elaborate trials of implements which were carried 
out years ago. During recent years Mr. Amos had been pre- 
vented by ill health from attending the Council meetings 
regularly, but those who were acquainted with his services in 
former days knew the indebtedness of the Society to him. A 
letter was read from Mr. Martin J. Sutton, in reference to the 
trials of hay and corn dryers at Reading ; that gentleman, it will 
be remembered, having been the donor of the prize of one 
hundred guineas offered but not awarded. 

Mr. Sutton acknowledged the receipt of the judges’ report, and 
went on to say that having watched the experiments from time 
to time, was sure those gentlemen could have come to no other 
decision than they have done, and although had it proved a 
success it would have been a great pleasure to him, through the 
offer of the prize suggested by Mr. Jenkins, to have brought to 
the notice of the agricultural world the much vaunted system of 
artificially drying hay and corn in the stack, it is almost equally 
satisfactory to know that the exhaustive, elaborate, and costly 
experiments undertaken by the Society will prevent a very large 
aggregate loss of valuable agricultural produce from the wasteful 
and unreliable experiments which would have been made 
throughout the country. Mr. Sutton enclosed his cheque for 
100 guineas, either as a special donation towards the great 
expenses which these trials have entailed on the Society, or to be 
used by the Council for any other prize or special purpose which 
may occur to them. It was resolved that instead of applying 


J | the 100 guineas towards the expenses of the trials, it should be 
It was intended evidently for siege train work, the | 


devoted to some special prize or purpose to be agreed upon with 
Mr. Sutton hereafter. 

A letter was read from the Foreign Office transmitting docu- 
ments relating to an international exhibition to be held in Ham- 
burg from July 3rd to 11th next year ; and Lord Vernon, Mr. 
C. Ransome, Mr. Robert Russell, and 
Mr. G. M. Allender, were invited to represent the Society at the 
Exhibition. 
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RAILWAY MATTERS, 


THE new scale of fares on the South Australian Government 
lines is fixed at first-class 2d. per mile, and second-class 14d. 
There are to be no return tickets, and third-class fares have been 
abolished. 

Some of the reports made to the Railway Department of the 
Board of Trade seem very ‘“‘much ado about nothing ;” as, for 
instance, one, of nearly six large size Blue-book pages, recently 
issued anent some bits of railway crossing accidents away up on 
the Caledonian Railway. 

WE are informed that the Windsor platform of the Waterloo 
Bridge Station is about to be lit with Edison lamps; about 300 B 
or 8-candle lamps will be used, the current being furnished by an 
Edison L-dynamo driven by an Armington and Sims engine. The 
directors’ room will also be lit from the same plant. 

THE crowding of the London, Chatham, and Dover Metropolitan 
Extension trains at Ludgate-hill at some parts of the day has been 
the subject of public meetings under the auspices of the Railway 
Passengers’ Protection Associati Until the company gets its 
new station it is difficult to see how it is to make matters better, 
for there is very little room or time for more trains. 

THE prospectus is issued of the Rhondda and Swansea Bay 
Railway Company, with an authorised capital of £450,000. 
The object of the company is the construction of a railway from 
the Taff Vale Railway, a Bd stops at Treherbert, in the Rhondda 
Valley, to the Swansea Bay Ports. The new railway will reduce 
the time occupied and the cost of the journey from the Rhondda 
Valley to these ports by more than 50 per cent. in almost all cases, 

THE Q land loan estimates have been presented to the 
Assembly, and £1,572,000 have been provided for railways. The 
Government has concluded a_ provisional agreement with 
Messrs, Shaw and Blyth on behalf of an Australian syndicate for 
the formation of a railway by the land grant system, from the 
South-Western Railway, thirty miles east of Charleville, down the 
Warrego to the New South Wales border. A bonus of 10,000 
acres a mile is to be granted. 

Ir is intended to apply to Parliament for powers to construct a 
new railway connecting Blackpool with the Cheshire Lines, and 
thus putting them in direct communication with the Midland 
Railway, the Great Northern, and the Manchester, Sheffield, and 
Lincolnsbire Railways. It is proposed that the new line shall 
croas the estuary of the Ribble by a high-level swing bridge. A 
meeting of representatives of public companies and gentlemen on 
the west coast has approved of the scheme, and £3000 has been 
subscribed for the purpose of promoting the bill. 

Gop medals are plentiful in Amiens. At a recent meeting of 
the Société Industrielle d’Amiens, amongst the gold medals 
offered for the achievements of the year 1882-83, was one ‘‘A 
medal of gold for the discovery of a means of suppression of the 
noise occasioned by the production of a vacuum in the Smith 
brake employed by the railway companies.” Things in general 
must be very nearly perfect to make it necessary to go to this for 
a subject for gold medals, or else the ejector must be growing in 

wer and noise to do and in doing its work ; or is this an offer 
Yor a design for a new form of pump? 

In reporting the result of his inquiry into the cause of a 
collision last July at Summerhill Station, Cork, on the 
Great Southern and Western Railway of Ireland, Major-General 
Hutchinson says:—‘‘This inquiry has brought to light the 
objectionable practice of keeping signalmen on duty for periods, in 
Tomkinson’s case—at a level crossing—of twenty-two Coabe; and 
in Tyrrell’s case—at Grattan-hill Junction—of twenty hours at a 
stretch. It is true that these long hours occur only occasionally to 
exchange the night and day duties, but they ought not to be 
allowed to occur under any circumstances.” 


EaRLy on Sunday morning a fatal imitation of the American 
train-on-fire accident took place on the Midland Scotch express 
leaving London on Saturday night at 9.15, and due at Glasgow at 
7.45 Sunday morning. Soon after leaving Normanton, namely, 
soon after 2, the car was found to be full of smoke, and flames 
showed themselves on the top part. Before the train could be 
stopped and all the occupants of the car liberated, one, Dr. 
Arthur, who had just returned from Government medical service 
in Ceylon, was fatally burnt, having apparently been hurt before 
being burned. The origin of the fire is not yet certain, but the 
enquiry is proceeding. 

THE Idaho Statesman says :—‘‘ The activity of volcanic action 
n the Snake River lava beds, near the line of the Oregon Short 
Line Railroad, is driving many of the graders from the work. In 
an area of about twenty-two square miles, at short distances 
apart, smoke and flames of uliar odour, colour, and shape, issue 
from the chasms and seams in the lava. The irritating sulphurous 
vapours in themselves cause many to quit work, while the unusual 
agitation of the boiling springs and the general commotion all over 
the fields of lava has caused a superstitious fear. to take hold of 
many of the railroad hands, and they are leaving the section 
terror-stricken. The whole area has the appearance from a distance 
of being on fire.” 


THE proposal to make a railway between North Derbyshire, i.e., 
from Chesterfield to Hull, is warmly supported in both towns. 
The line will give direct access to a seaport for the shipment of 
Derbyshire steam coal, and increased facilities for the transport of 

ron from North Lincolnshire, and give that district a new coal 

supply, and open uP a lot of coal about Worksop. The total length 
of the railway would not be more than seventy miles, and would 
make Hulla powerful competitor with the Tyne for the export of coal. 
By means of the Barnsley and Hull and the Chesterfield and Hull 
railways, Hull, as a shipping port, would be placed in command of 
the whole of the Great Midland coalfield, extending from 
Nottingham to Leeds—the largest in England. 


Tur bridge accident on the Great Western Railway, to which 
we referred in our last impression, formed the subject of inquiry 
at an inquest held on Friday at Cattistock. According to the 
evidence, the foundations of the bridge had been undermined, the 
structure, which was of wood, easily giving way, as it was only 
supported by brick abutments, The rails snapped, and the fire- 
box of the engine of the train passing over was penetrated by a 
bar 9ft. long, water and steam thus issuing out and causing the 
injuries which led to the death of the stoker named Cock, the fire- 
man named Kirkby being also severely scalded. Only a few days 
before the bridge had been inspected and found safe. ‘‘ Acci- 
dental death” was the finding of the jury, and no blame was 
attached to anybody. 

M. GeRHARDT has been comparing the French and English 
railway speeds, Of express trains the mean speed in England, 
excluding stoppages, with one exception, exceeds 60 kilos. an hour, 
and reaches or exceeds in seven cases out of twelve 63 kilos.; on 
the Great Northern particularly it is over 74 kilos. The speed, 
including stops, is under 55 kilos. only in one case, exceeds 60 kilos. 
in five, and on the Great Northern it reaches 66°5 kilos. The speed 
of French express trains, on the other hand, is from 59°5 to 69°8 
kilos. an hour excluding stops, and only 52°4 to 63°4 kilos. an hour 
including stops. A difference between the two countries of at least 
10 per cent. is recognised. Attention is called to the fact that in 
France junctions must not be passed at a higher speed than 

kilos. for passenger trains, and 10 kilos. for goods trains; hence 
a loss of time in slowing before the junction—one minute—in 
passing—one minute—and in regaining normal speed—one minute ; 
or three minutes lost at each junction. In England latitude is 
allowed in this matter. The Scotch express, which makes 
77°16 kilos., passes 144 junctions in the 303 kilos. between London 
and York. On the French Eastern line the express train from 
Paris to Delle, furnished with continuous brakes, which reduce to 
two minutes the time lost in passing junctions, passes fifteen of 
these, and its effective speed would be 70 kilos, instead of 65 kilos, 
if it were not required to slow. 


NOTES AND MEMORANDA. 


DUvRING some recent trials of Kelway’s electric log on board the 
steam tug Pixie, a number of runs gave a mean of 7°2724 knots, 
while the same distance by actual measurement was 7‘2768; the 
difference is thus 0°0044, which is probably the nearest approach to 
accuracy obtained by any log. 

THE loss of life, on and near the coasts of the United 
Kingdom, collision cases included, was, during the past wreck 
register year, as follows:—East coast, 585; south coast, 94; 
west coast, 162; north coast, 54; other parts of the coast, 89. 
Total 984. It will thus be seen that the greatest loss of life 
happened, as usual, on the east coast of England. 

Rep RIveER, a great tributary of the Mississippi, rises in North- 
West Texas, and enters the Mississippi 341 miles above its mouth. 
Its length is 1200 miles, and its basin 97,000 square miles in extent, 
2450ft. above the sea. Eight miles below its source it is 2700ft. wide. 
Its sources are in a barren plain, the Llano Estacado, in Texas, 
Steamers of 4ft. draught can ascend to Shreveport, 330 miles from 
the mouth of the river. 

THE American Miller gives the following rule for computing the 
contents of a hopper, the rule apparently relating to the lower 
square or rectangular conical — only :—Multiply the length 
by the breadth in inches, and this product of one-third of the 
depth measuring to the point. Divide the last product by 2150— 
the number of cubic inches in a bushel—and the quotient thus 
obtained will be the contents of the hopper in bushels. 

To produce ‘‘ crackle” surface glass, a French inventor, M. Bay, 
covers the surface of a sheet of glass with a paste made of some 
coarse-grained flux, or easily fused glass, and placed on a table in a 
muffle, and subjected to a high temperature. When the coating is 
fused the sheet is withdrawn and rapidly cooled, and the superficial 
coating separates itself and leaves the irregular surface. By pro- 
tecting some parts of the glass from contact with the flux, designs 
and lettering may be left in smooth glass, 

THE specific volume of the different constituents of green woods 
has been estimated by M. Hartig to be as follows, per 1000 parts : 
Hard green wood, fibre stuff, 441; water, 247 ; air, 312. Soft green 
wood, fibre stuff, 279; water, 317; air, 404. Evergreen wood, fibre 
stuff, 270; water, 335 ; air, 395. A certain amount of water—7 or 
8 per cent. of all—is included with the fibre stuff, showing that 
about one-third only of the mass of the wood is solid stuff; the 
remainder is either water or air space. This is quoted in some 
articles on painting in the Railroad Gazette, to show how necessary 
it is that wood should be in a normal state of dryness before 
painting. 

THE practicability of photographing landscapes from the window 
of a train running at a rate of even forty miles an hour has been 
recently proved by Dr. Caudéze, who uses what he calls a gyro- 
graph for the purpose. The apparatus comprises a copper tube 
similar to that which carries the lenses in ordinary cameras, but 
the lenses are placed on opposite sides parallel to the axis. Within 
is a shutter presenting two quadrangular apertures, which, 
according to the position of the shutter, do or do not let pass the 
light rays in making a quarter of a turn. This rotary movement 
is obtained by means of a spring liberated from a catch. 
exposure of only ;45 of a second may be had. 

A RECENT article in the American Chemical Journal contains 
the results of some investigations, by Mr. C. W. Marsh, of various 
methods of water analysis. One important result is, that when 
the free and albumenoid ammonia were determined by the 
usual method, the amounts of the two added together was found 
to be considerably smaller than the total ammonia found when the 
oxidising mixture was added at the beginning of the operation, 
before the water was boiled. This clearly indicated that in the 
first stage of the process, as usually conducted, there passed over 
with the free a ia some nitrog substance, capable of 
yielding ammonia with permanganate of potash. 

THE ages of the vessels wrecked during the year 1880-81 are 
thus given in the ‘‘ Register.” Excluding foreign ships and colli-,) 
sion cases, 146 disasters happened to nearly new ships, and 322 
to ships from three to seven years of age. Then there were 506 
to ships from seven to fourteen years old, and 932 to ships from 
fifteen to thirty years old. Then follow 463 old ships from thirty 
to fifty years old. Having passed the service of half a century, we 
come to the very old ships, viz., fifty-nine between fifty and sixty 
years old, thirty-four from sixty to seventy, six from seventy to 
eighty, seven from eighty to ninety, five from ninety to 100, and 
six upwards of 100 years old; while the ages of eighty-three are 
unknown. 

Nor long since a good deal was heard of a new and secret pro- 
cess for extracting gold and silver, and Mr. W. Crookes, F.R.S., 
wrote to a daily contemporary to say that it was probably the 
sodium amalgam process, tried long since. The patent specification 
of L. F. Gowans, recently published, shows that acccording to his 
invention a muller fitted to a suspended vertical hollow revolving 
shaft rotates in a copper pan of rather larger diameter, but 
similar contour, containing mercury. The ore, fed into the 
revolving shaft from a hopper, passes down, and is spread out 
over and through the mercury, and eventually escapes over the 
edge of the pan. With mundic ores, sodium amalgam is added to 
the mercury, and the ore, very finely ground, passed through dry. 

ANOTHER application of centrifugal force is made in the arts, 
namely, to leather dyeing. This was formerly done by brush- 
ing on the dyes by hand, a process which had several disadvantages, 
to avoid which Herr Joseph Kristen, of Briinn, the Dyer says, 
has patented a process in which the skin to be dyed is fixed on the 
centre of a horizontally rotating disc, the colour is also fed 
on the centre, and by the rapid revolution of the disc is spread 
equally over the whole surface. The colour is forced on to the 
disc by means of a pump, or it merely flows from a reservoir 
standing at a higher level. The excess of colour driven off at the 
edges of the revolving disc is collected and used over again until 
the skin is fully dyed. To dye one skin by this method takes 
from ten to fifteen minutes. 

TuHE third largest tributary of the Mississippi is the Arkansas 
river. Its course is west of South Park, in the Rocky Mountains, 
where it is 10,000ft. above the level of the sea. This elevation is 
reduced one-half in the first 150 miles. It flows first east and 
south-east, and enters the Mississippi at Napoleon, 575 miles in a 
direct line from New Orleans; its width varies from 150ft. to 
1200ft. Large vessels can ascend with ease to Fort Smith, at the 
boundary line of Arkansas and the Indian Territory, 508 miles 
from the mouth, while smaller ones can extend the distance to 
884 miles. The Ohio River is another fine tributary. It is navi- 
gable from Pittsburg, Philadelphia, to its junction with the 
Mississippi at Cairo, Illinois, a distance of 1021 miles. The width 
of the river varies from 500 yards to 1400 yards. The traffic of 
the Ohio is enormous, and nearly equal to that of the mother 
river, the Mississippi. 

Ar present we believe it has not been found possible to make an 
ink for cancelling stamps that is really indelible. Dr. W. Reissig, 
of Munich, has, however, it is said, recently made an ink for 
cancelling stamps which is totally indelible, and the least trace of it 
can be detected chemically. It consists of sixteen parts of 
boiled linseed-oil varnish, six —_ of the finest lamp-black, and 
from two to five parts of perchloride of iron. Diluted with one- 
ge the quantity of boiled oil varnish, it can be used fora stamp. 
Of course it can only be used with rubber stamps, as metallic 
would be destroyed by the chlorine in the ink. To avoid this the 
perchloride of iron may be dissolved in absolute alcohol, and 
enough pulverised metallic iron added to reduce it to the 
are which is rapidly dried and added to the ink. 

nstead of the chloride other salts of protoxide or peroxide of 
iron can be used, e iron unites with the cellulose and the 
sizing of the paper, so that it can easily be detected even after 


the ink has all been washed off. The journal of Chemical Industry 
says sulphide of ammonia is well adapted to its detection. 


MISCELLANEA. 


A 61N. breech-loading gun burst in the batteries at Shoe- 
buryness during range practice on the 26th inst. One gunner was 
badly hurt, and several other men were stunned. 


Is is stated that the works of the submarine railway between 
Calais and Dover are going on, and the gallery is now 445 yards 
in length. Since the heading has been under the sea there has 
been, it is said, no leakage. Colonel Beaumont’s boring machine is 
being used. 

THE Holborn Restaurant, which will be one of the finest in the 
kingdom when the alterations now in course have been completed, 
is to be lit throughout by the Edison Electric Light Company. 
About 1000 lamps in all will be used, partly of eight and partly of 
sixteen candles. 

Messrs. CHARLES CHURCHILL AND Co., whose catalogue of tools, 
hand and machine, makes every manager, foreman, and amateur, 
feel dreadfully badly off for the necessary things with which to do 
a job properly, haye removed their coveted stocks to new ware- 
houses at 21, Cross-street, Finsbury. 

On Monday afternoon the officials and workmen in the employ- 
ment of Messrs. Wigham, Richardson, and Co., Neptune Ship and 
Engine Building Works, Walker, presented an address to Mr. C. 
J. D. Christie, one of the members of the firm, in commemoration 
of the twenty-fifth anniversary of his wedding-day. 

THE London Chamber of Commerce informs us that it is pre- 
pared to exbibit in its Council Room any maps, plans, or models, 
of bridges, tunnels, or other proposed means of communication 
across the Thames, below London Bridge, and to receive any com- 
munications bearing upon the subject, whether for or against the 
various projects. 

THE Peterborough Corporation have appointed Mr. W. Matthews, 
A.M.I.C.E., as borough engineer, and under his superintendence 
a complete overhaul is being made of the engines, &c., connected 
with the Water and Sewage Works. The works have recently 
been inspected and reported upon by Mr. T. B. Lightfoot, M.I.C.E., 
and the above appointment is the outcome of his report. 


A PAMPHLET, entitled ‘‘The Doomed Comet and the World’s 
End,” by Mr. J. A. Westwood Oliver, is being published by Messrs. 
Wyman and Sons. To some extent it is a history of comets, with 
explanations of their movements, and particularly it refers to the 
comet at present to be seen, and shows that its fall into the sun 
will be accompanied by very small increase in solar energy as 
aifecting this world. 

Messrs. ADAMS AND STILLIARD are publishing a well-executed 
and clear photograph of a group of about fifty of the members of 
the British Association who met at Southampton, the central 
place being occupied by Dr. Siemens. The photograph is pub- 
lished in several sizes, and are exceptionally clear even in the 
smallest. The Southampton arms, Dr. Siemens’ crest, and two 
views in Southampton occupy the corners of the photograph. 


THE formation is announced of the “‘Frertch Electrical Power 
Storage Company,” with a capital of £1,075,000. This is for the 
manufacture and so on of the Faure accumulator, of which a great 
deal has been said in this country, but of which exceedingly little 
has been seen. Mr. Simon Phillipart, well known in connection 
with the Faure battery in this country, is the first-mentioned sub- 
scriber in this big capital French company, a capital which most 
Lr would say it is utterly impossible to employ in Faure battery 
making. 

On Tuesday afternoon the Birmingham Corporation, met to 
consider the electric lighting question, and adopted the recom- 
mendation of their Gas Committee, deciding not to apply 
for a provisional order themselves, but to support the appli- 
cation of the companies, subject to certain satisfactory con- 
ditions being granted by these. A motion of an exactly opposite 
effect was rejected by the Wolverhampton Corporation on the same 
day, and an amendment was carried similar in effect to the Bir- 
mingham resolution. Walsall has also adopted a similar course. 


AT a meeting last week of the Todmorden Local Board for the 
purpose of considering the provisions of the Electric Lighting Act, 
the Board having received notices from several companies of their 
intention to apply for provisional orders or licences to supply the 
district with electricity for public and private purposes, passed a 
resolution to make application to the Board of Trade for a provi- 
sional order empowering the Todmorden Local Board to supply 
electricity for public and private purposes, and that Mr. J. Newton, 
<n Manchester, be employed to assist the clerk in framing a 
scheme. 

THE International Inventors’ Institute will open a permanent 
exhibition on the 1st of December in Dashwood House, New Broad- 
street, London, E.C. It will be open from 9 a.m. to 5 p.m. free, 
and the exhibition will consist of specimens and models of inven- 
tions, and specimens and samples of manufactures. Catalogues 
will be published monthly, and the Institute is to afford an agency 
on commission for the sale of patent rights. It does not seem clear 
wh: ples or speci of manufactures should be on exhibi- 
tion, unless the Institute is to degenerate into a mere commercial 
agency for the exclusive benefit of a few. 


THE Postmaster-General has just contracted with Messrs. D. J. 
Dunlop and Co., Port Glasgow, to build for the service of the Post- 
office an iron screw steamer, specially constructed for the laying 
and repairing of telegraph cables. This vessel has long been much 
wanted, and will be built from designs by Mr. Joseph H. Ritchie, 
Fenchurch-street, London. The principal particulars of the vessel 
are :—Length, 240ft.; breadth, 33ft.; depth, 20ft.; to be propelled 
by a pair of engines, having cylinders 30in. and 58in. diameter, with 
a length of stroke of 48in. To meet the requirements of the 
special work to be performed, the steamer will be fitted with three 
circular telegraph cable tanks and a double bottom for water 
ballast, with fittings adjusted to trim the ship as the cable is 
paid out, 

Ar the fortnightly meeting of the Manchester Association of 
Employers, Foremen, and Draughtsmen, held on Saturday, Bull’s 
process of making iron and steel direct from the ore was brought 
before the members by Vaughan W. Jones, who read a paper on 
the subject similar to the one supplied to the members of the Iron 
and Steel Institute. The advantages claimed for the process are 
that iron and steel ingots can be produced in any district at a cost 
much lower than the most inferior pig iron; but as yet the 
process has not been actually in operation in this country, and 
considerable disappointment was expressed by the meeting that 
Mr. Bull, who was present, was not able to lay before the. mem- 
bers any tangible results as to its practical working. The paper 
met with a keen criticism, and the general feeling of the meeting 
was one of doubt as to whether the results anticipated by the 
inventor could be achieved, especially as regards uniformity of 
quality in the material produced. 

THE Saxon Minister for Internal Affairs has issued a circular to 
the boiler inspectors under his jurisdiction, which states that 
modern science has designed various methods of arriving at the 
smokeless combustion of fuel combined with economy in the quan- 
tity used. It is remarked that notwithstanding this fact much 
damage is often done by smoke to the districts immediately adjacent 
to factories, and therefore the inspectors are urged to see that the 
instructions as to the prevention of smoke as far as possible, which 
were issued by the Government in 1871, are carried into effect. 
The technical press’ of Germany approves of this measure, and it 
is expected that the example of the Saxon authorities will be 
followed in other parts of Germany. The relative perfection of 
the arrangements existing in England is referred to, showing what 
can be effected by legislative measures ; while the recent exhibition 
in London of smoke-consuming apparatus is considered to have 
— that the practical part of the question has been fully solved 

y modern scientific research. This shows that the Saxon Minister 
does not know much about it. 
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Nov. 3, 1882. 


THE ENGINEER. 


EXHIBITS AT THE MUNICH ELECTRICAL EXHIBITION. 


EDISON'S 


THE MUNICH ELECTRICAL EXHIBITION. 
No. I. 

Wr have already briefly alluded to the recent Electrical 
Exhibition at Munich, and although much might be said con- 
cerning the apparatus exhibited, provided we had space to spare 
for the description of old instruments, we shall restrict our 
remarks to those pieces of apparatus which present some new 
feature of interest. The accompanying illustration shows the 
plan of the exhibition, the numbers showing the position of the 
principal exhibits, or the principal points of interest. Thus the 
space indicated by 1 was filled with the steam engines, engines 
for the most part in a state of senile decay. Edison, however, 
had managed to obtain a good example of Ruston and Proctor’s 


DYNAMO. 


struck. The resistance of the coils B 3 being much greater than 
those of A A, a small portion of the current only passes through 
them, they being arranged, in fact, to act as a shunt to the main 
current. The action of the coils B B raises the armature E, 
which is fastened to the brake F. When this brake is lifted the 
train of wheels is liberated and the lamp feeds. The focussing 
arrangement is, we believe, that part of the lamp which shows 
recent progress. A flexible wire cord is fixed in a groove in the 
rack rod, passed up the groove over pulleys Y Y,, then 
down the side tube over other pulleys Y, Ys Y, to Z, where it is 


fixed. The pulley Y, is pivotted on the frame carrying the | 
It will be seen that by this arrangement when | 
| the top carbon holder rises the lower one falls, and vice versd | 
| One of the arc lamps was used to light up the chapel No. 6 on ! partly towards the latter part of the Exhibition the body of the 


lower carbon 8S. 
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CROMPTON’S ARC LAMP. 


exhibited at Munich were of a new kind. His ordinary lamps 
give about 20 candles. New ones have, however, been designed 
and made to give some 40 candles, some 100 candles. The 
increased candle-power is obtained by increasing the resistance 
of the carbon filament and the electro-motive force of the 
dynamo, keeping the current through the carbon about the same 
as in the ordinary lamps. The lamps exhibited were greatly 
admired. We believe the resistance of this new lamp to be 
about 80 ohms, and that it requires a current of from 1°2 to 1°5 
Ampéres in order to give the normal 40-candle power. The largest 
exhibition of incandescent lamps was found in the Edison 
exhibit. The Edison rooms, No. 5 plan, the greatest part of the 
restaurant No. 7 plan, the stage of the theatre No. 4 plan, and 


theatre No. 3 plan, were all lighted by these 
lamps. The street directly opposite the en- 
trance to the Exhibition was similarly lighted. 


ams? 


PLAN OF THE EXHIBITION BUILDING. 


construction, and hence this exhibit was not subject to the dis- 
advantages which arise from the lack of plenty of steam and 
good governors. The motors were connected by intermediate 
shafting to the dynamos arranged in the space indicated at 2 in 
the To the extreme left—standing facing the engines 
—was @ Brush dynamo of the usual type, to the right were three 
of Edison’s 250-light machines, whilst between these were 
Biirgin, Schuckert, Siemens, and other machines. There was 
nothing new to comment on in the Brush exhibit. The arc 
lamps, however, of Mr. Crompton, driven from one of the Biirgin 
machines, showed some slight improvements on the lamps as 
shown at the Crystal Palace and at Paris. One Biirgin machine 
was used to supply the current for three arc lamps, and one to 
opely the current to Maxim or Swan incandescent lamps. 
Our illustration shows the Crompton lamp of the most recent 
pattern. 

The coils A A are the coils through which the main current 
passes attracting the armature C, which thus raises the clockwork 
and consequently the rack rod D D, by which means the arc is 


plan. This chapel was built to represent a medieval structure, 
with a kneeling figure to represent a cardinal in front of the 
altar. The light streamed, as it were, from a window near the 
roof, and threw a broad band of golden rays over the kneeling 
figure. The realism was carried further in that the soft strains 
of the organ filled the structure. The whole presented one of 
the most effective exhibits we have ever witnessed, and we 
should imagine will have given a favourable impression as to the 
capabilities of the electric light in such position to a very large 
number of visitors. 

The current of the second Biirgin was used, as we have said, 
for Maxim or Swan incandescent lamps. The merits of the 
Maxim lamps are, we imagine, not sufficiently appreciated. We 
have been experimenting with Maxim as well as with Swan 
lamps for many months, and have, therefore, strong grounds for 
our conclusions that they are good. So far we have found the 
Maxim has a fair life, and where run £0 as to give 45 or 


50-candle power it is economical. The iamps at Munich were 
arranged to light a furniture showroom. The Swan amps 


* used to obtain the current for the lamps in 
the building. The only special feature in this 
exhibit was the dynamo, which is of a type 
not well known in England. The machines 
used at the Palace were 60-light ma- 
chines, known as the Z machine ; the K ma- 
chine, that used at Munich, is somewhat simi- 
lar to three Z machines combined. Our engrav- 
ing shows the K machine. It has six of the 
extended cores, which together form the coils 
of the field magnets, with massive pole pieces, 
between which revolves the armature. The 
economy of larger machines is seen from the 
fact that the Edison Z machine is termed a 60- 
light machine, while three of these forming the 
K machine give 250 lights, ora gain of 250—3 x 60 = 250 — 
180=70 lights. As we have previously stated, the great interest in 
this Exhibition is in the result of the tests, which have been carefully 
and exhaustively taken. The cables from the machines to the 
testing room and elsewhere have been freely supplied by Messrs. 
Berthoud and Horel. The cables manufactured by these gentle- 
men are intended specially to be water-tight. The copper con- 
ductor or conductors is covered with cotton wound in opposite 
directions, after which it is dipped into an insulating liquid at a 
high temperature, 350 deg. Fah. to 400deg. Fah. The water 
which may be in the cotton is driven off under such conditions, 
and the insulating material, a mixture of e and resin, 
penetrateseverywhere. From the tank itis taken to an ingenious 
machine and covered with a cylinder of lead. The lead, in fact, 
is squirted around the covered conductor. ‘ 

We have had some tests taken with short pieces of this 
wire, which show that the insulation is fairly good, but 
it will be necessary to make further tests before giving nu: 
merical results, 
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street pillar power 
lamps, and the light compared very favourably 
| with that of gas. These street lamps were 
driven by a separate machine, the motive 
power being obtained from a double cylinder 
4 a aan Otto gas engine, placed almost exactly on the 
; | opposite side of the building to the machine 
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THROUGH THE ALPS BY LOCOMOTIVE. 


AN ENGINEER'S TRIP OVER THE ST. GOT ARD. 
(Continued from page 290.) 

My first article closed at Brunnepv, where the St. Gothard 
Railway first descends upon the far-famed lake of The Four 
Cantons. This is at the lower end of the Bay of Uri, and nearly 
opposite the great rock on which the Swiss, with their genius for 
national monuments, have cut deep a simple inscription in 
honour of the poet of William Tell. A little further down is 
the chapel built to commemorate the hero’s escape, at the foot 
of the precipitous range of limestone crags along which our 
further course must lie. The making of the “ Axenstrasse,” or 
terrace road, which winds along these slopes from Brunnen to 
Fluelen, was long a wonder of road engineering ; and the making 
of the railway which follows the same line as the road—‘ under 
it and over it,” as the engine-driver remarked—is a more remark- 
able feat still. In the distance of about seven miles there are no 
fewer than ten tunnels, two of them of considerable length ; and 
the remainder is entirely in cutting or sidelong embankment. 
Nothing could be more brilliant than the change, as the engine 
shot out of one of these tunnels into the bright sunshine, with 
the great crags rising on one’s left, the green waters of the lake 
lapping upon the stones twenty feet below on one’s right, and 
leading the eye across to the green and wooded slopes of the 
Riitli and the Seelisberg. Nor were the tunnels themselves 
without their interest. Sometimes a sidelong adit, made to 
convey débris to the lake during construction, let in a stream of 
light a few feet in breadth ; and the result was to present to the 
eye as we approached a perfect and ever enlarging section of the 
tunnel, done not in ink upon cartridge paper, but in sunshine 
upon darkness. At another time, the tunnel being straight, the 
further end became immediately visible as a regularly shaped 
spot of light, with the rails, like two converging ribbons of silver, 
rippling towards it from below our feet. Most of these tunnels 
are in solid rock ; but some are through débris, and so short a 
distance below the surface that open cutting would seem far 
more natural. There is, however, very good reason for the 
tunnelling. These cliffs, though not broken by any deep or wide 
valleys, have at intervals streams ing down them from the 
higher» - ~>ds above ; and these streams, though usually mere 
rivulets, m2. oy hour become furious torrents, bearing with 
them vast quantities of earth, stones, timber, &c., and capable of 
blocking or sweeping away a railway almost in no time. On my 
return from Milan, vid the Simplon Pass, I had to scramble for 
nearly half a mile along a temporary path above the river, 
because what looked a mere thread of water descending on the 
opposite side had some two months before brought down a vast 
influx of débris, that had filled up the bottom of the valley and 
caused the destruction of the road. We need not go further 
than the Axenstrasse itself to find a case in point. The line was 
originally carried in the open past one of these torrents, and 
close above the lake ; but soon after its construction the torrent 
rose one day, washed away a strip of land between the lake and 
the line, and let the latter down into the water. In re-con- 
structing it, the engineers took the prudent course of taking it 
rather more inland, and burrowing underneath their enemy in a 
short tunnel. 

We halt for a moment at the picturesque village of Fluelen, 
and then, bidding adieu to the bay of Uri, speed up the flat 
valley bottom of the Reuss to Erstfeld. Here the real tug of 
war is to commence, and the engine is changed. I am now on 4 
six-coupled engine, with separate tender, and working at the 
very high pressure of 93 atm. The tender is filled, not with 
ordinary coal, but with bricks of some kind of compressed fuel 
obtained from Germany; this appears to be a new experiment, 
and, according to the driver’s judgment, it is by no means a 
successful one. Possibly this may in part have been prejudice ; 
certainly there seemed no difficulty in keeping steam during the 
heavy work before us. We rise through meadows and orchards, 
by gradients sometimes of 2°6 per cent., till we reach the station 
of Amsteg. Much of this part of the journey is in sidelong 
cutting, and the slopes on the left-hand are often very high and 
steep, formed in loose glacier detritus. To prevent these from 
slipping they are crossed diagonally by rows of fascines or brush- 
wood, about 3ft. apart, firmly planted; they are then, I presume, 
sown with grass seed, as some, which could not have been more 
than two or three years in existence, were already turfed over 
and made quite secure. The method seems a good one, as I 
saw no instance where a slope so protected had failed. At 
Amsteg the flat bottom of the valley shrinks to vanishing point, 
and the great gorge begins, which leads without a break past the 
Devil’s Bridge to Andermatt. The line has now risen some 
200ft. above the stream, and here, driving through the Wind- 
gelle tunnel—180 yards long—we come out full athwart the 
deep ravine by which the waters of the Maderaner Thal descend 
upon the Reuss. As we emerge into daylight we find ourselves 
on a lattice girder viaduct of two spans, each about 150ft., with 
the lateral torrent fiowing below us at a depth of 180ft., and 
plunging into the main valley on our right. These viaducts are 
never provided with parapets of any kind, and the flooring is not 
usually filled in, so that the eye looks straight down into the 
depth below one’s feet. At this spot begins the full rigour of the 
ascent. The gradient steepens to 1 in 40; the speed falls to, say, 
nine miles an hour ; and tunnels, cuttings, and viaducts succeed 
each other in rapid succession. Sometimes we are on one bank 
of the main river, sometimes on the other ; sometimes spanning 
a lateral ravine, or the river gorge itself; sometimes burrowing 
through a projecting corner of rock, or behind the avalanche 
tracks of the Bristenstock. After passing the station of 
Gurtnellen, we come on the first of the celebrated spiral tunnels 
—Kehrtunnel is the German word—which are the distinguish- 
ing feature of the St. Gothard line. Of the nature and motives 
of: their construction I need not here speak at length. At 
first sight, if it be desired to surmount a steep declivity in 
the floor of a narrow valley, no expedient could well seem 
more clumsy and costly than to dive into the mountain 
wall on one side or the other, and make a spiral turn 
a mile or so long within it, for the mere sake of gaining some 
150ft. in vertical height, without advancing a single inch thereby 
towards the journey’s end. In the present case the matter is 
even worse, for the train returns to the daylight some way lower 
down the valley than the spot where it entered, so that it runs 
for some distance parallel to and directly above the track it has 
already measured. There was, however, as one learns when on 
the spot, more method than would at first be suspected in the 
madness of the Swiss engineers. In the first place, the working 
of heavy traffic over gradients much steeper than 1 in 40 would 
have been an experiment, though certainly a promising one, and 
the constructors of such a line were naturally anxious to try as 
few experiments as they could. Again, when the great diffi- 
culties of constructing a line in the open, in such a position as 
this, is considered, it will be found that the first cost of tunnel- 
ling is not so greatly in excess as would be supposed, while the 
cost of maintenance is of course much smaller. Lastly, however 
successful a steep gradient line might really have been, it would 
no doubt have afforded a handle for competitors to assert that 


the St. Gothard was a sort of toy railway after all, not fit for the 
regular conveyance of heavy through traffic, especially in goods ; 
and probably this reason it was, beyond any others, which 
weighed on the minds of the Commission when they decided to 
adhere to the standard 1 in 40 gradient throughout. 

Be this as it may, the spiral tunnels are an accomplished fact, 
and I have now traversed the first of them, bearing the some- 
what difficult title of Pfaffensprung. Its length is about 1600 
yards, so that the radius of the curve is not over 300 yards ; yet 
there is no noise or sensation of grinding, as the engine makes its 
way through the darkness, and one might imagine oneself to 
be moving in a straight line all the time. As the wheel base of 
the engine is apparently fixed, this can only be due to the prac- 
tice of widening the gauge on curves, which, with the moderate 
speeds here used, is doubtless to be recommended. This tunnel, 
which was pierced through in April, 1881, is remarkable as that 
in which the “Brandt” hydraulic rock borer first made its 
reputation. This borer, which is now employed at the east end 
of the great Arlberg tunnel, does not act, like most other ma- 
chines, by percussion ; but the end of the tool, being pressed 
against the rock and rotated by hydraulic pressure, grinds its 
way in after the fashion of a drill. Having emerged from its 
mouth, and recovered the distance lost during our journey in dark- 
ness, we soon reach another short tunnel, and come out upon the 
opening of the Sustenthal on our right, with the little village of 
Wasen perched above the junction. Close to this village a rail- 
way station is visible, but the line seems to take no heed of this ; 
it holds straight forward over the torrent coming from the 
Susten—the Mayen-Reuss—and some distance beyond turns 
sharply to the left, crosses the Reuss once more, and plunges 
into the tunnel of Wattingen. This is the second spiral tunnel, 
having a length of about 1200 yards, and in plan a little more than 
a semicircle. We emerge again upon the Reuss, further on, and 
at about 80ft. higher level than where we entered, and cross to 
the left bank ; then, curving still more round, we quietly pursue 
our way down the valley, in the exactly opposite direction to 
that of our destination. The word “down” is, however, equi- 
vocal, for we are still continuing to rise at our regular gradient 
of 1 in 40, and thus ere long we come back to the station at 
Wasen, which we had looked up to some quarter of an hour 
before. After a brief halt here we resume our journey, still in 
the wrong direction ; we pass an artificial tunnel, 65 yards long, 
solely built to carry the flood waters of the Entschigbach over 
the line, cross the Mayen-Reuss by the second or middle bridge, 
at the great. height of 260it. above the stream, and curving a 
little to the left enter the Leggistein tunnel. This tunnel passes 
for 1200 yards on a sharp curve through granite of the finest 
description, which was much admired during its construction. 
On emerging we find that we have completed rather more than 
a semicircle, and have once more our faces southwards ; so that 
for the third and last time we find ourselves crossing the Mayen- 
Reuss, by the upper bridge, which, owing to the narrowness of 
the cleft through which it foams, is only some 60 yards in 
length. It will be seen that we have thus made a gigantic 
zigzag, each arm of which is a full mile in length ; so that we 
are soon looking down upon the exit and entrance of the Wat- 
tingen tunnel, though from a considerably increased elevation. 
Our way now lies straightforward ; we pass the mile-long Naxberg 
tunnel, see the post road come creeping up the side of the moun- 
tain to our own level, and at last, turning off steam, run gently 
into the station at Gischenen. 

(To be continued.) 


RAIL MILL REVERSING ENGINES. 

THE engraving we give on page 334 is taken from a photograph 
of a pair of engines recently constructed by Messrs. W. and J. 
Galloway and Sons for a large steel works in France, to which 
brief reference was made in our Lancashire Notes a short time 
back. Owing to the high prices of fuel it was deemed expedient 
to construct the engines on the compound principle, to work in 
connection with an independent condenser and air pump, which 
are of sufficiently large dimensions to be available for the whole of 
the engines in the works. As will be seen from the illustration 
the engines are horizontal, on the tandem principle, the high- 
pressure cylinders being attached directly to the main framing of 
the engine, with the low-pressure cylinder placed in the rear of 
the same. Both cylinders are jacketted, as well as the covers of 
the low-pressure cylinders. The front cover of the low-pressure 
cylinder is put in from the inside, so that by simply slackening 
the nuts in the front of the same and loosening the back covers 
of both cylinders, both the pistons with their rods can be easily 
withdrawn. The crank shaft is constructed of wrought iron in 
two pieces, and the crank pins have a diameter of 18in. The 
steam is distributed to the high-pressure cylinder by means of 
the ordinary three-ported slide valve, the pressure on the back 
being relieved by a simple arrangement. The steam admission 
and exhaust in connection with the low-pressure cylinder are 
controlled by piston valves having a diameter of 18in., of the 
special type which Messrs. Galloway have been constructing for 
upwards of twelve years. The cylinders in which the piston 
valves work have the ports straight instead of slant, and the valves 
themselves are constantly rotated with their spindle by means of a 
ratchet fixed on the end of the valve spindle, thus ensuring a 
perfectly cylindrical wear of the valves in their places. The 
valves are actuated by a modification of the well-known Allan’s 
straight link, controlled by a hydraulic cylinder operated from 
the stage above. The high-pressure cylinders have a diameter of 
334in., whilst the low-pressure cylinders are 59in. diameter, and 
the stroke is 4ft. The engines, as shown by our illustration, are 
of the most solid and substantial construction, and weigh 
approximately 200 tons. 


THE InstiITUTION OF CIVIL ENGINEERS OF IRELAND.—On 
Tuesday, 24th ult., the members of this Institution entertained 
Mr. Alexander McDonnell, M. Inst. C.E.—past president—at 
dinner at the Shelborne Hotel, and also presented him with an 
address containing a copy of the following resolution :—Resolved, 
“‘That we heartily congratulate our past president, Alexander 
McDonnell, on his appointment as locomotive engineer to the 
North-Eastern Railway, and we feel sure that the capacity and 
knowledge displayed by him for so many years ina similar position 
on the Great Southern and Western Railway of Ireland will 
ensure his success in the performance of more extended duties. 
We must, however, express our —— regret at his removal from 
amongst us, which is enhanced by our recollection of the great 
interest always taken by him in the progress of the Institution, 
and especially evinced when he held the office of our president in 
the years 1875 and 1876. We can assure him that in leaving 
Ireland he carries with him the cordial wishes of the members of 
this Institution for his continued success and welfare.” Amongst 
those present at the dinner were Sir Robert Kane, Sir John 
Lentaigne, Dr. Robert McDonnell, Messrs. Parke Neville, presi- 
dent; B. B. Stoney, Howard Grubb, Rev. J. A. Galbraith, 
S.F.T.C.D.; G. F. Fitzgerald, F.T.C.D.; Dr. Cameron, J. C. 
Smith, hon. sec.; J. A. F. Aspinall, Robert Manning, Thomas 
Fitzgerald, John Bailey, R. R. Greene, J. C. Park, M. Atock, J. 
Tighe, W. G. Strype, S. W. Haughton, &c. Messrs. W, H. Mills 
and Kennett Bailey were unavoidably prevented from being present. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


THE PRESSURES OF FLUIDS IN MOTION, 


Sin,—The importance of a knowledge of the pressures to be 
expected from fluids in motion is, to engineers, very great, 
Engineers, having to work ultimately with matter in various forms, 
under various conditions, and after having various and variously- 
produced motions, are generally careful to construct their formule 
on bases obtained by experiments, or deduced from a thorough 
knowledge and appreciation of physical facts. An ordi 
mathematician pursues his studies as of mere abstractions, an 
practically deals with the numerical values of physical actions and 
effects, taking but little trouble to understand these latter as they 
actually occur in nature, but is satisfied, after his first wedding of 
a formula to his, perhaps crude, notion of a physical fact, to 
follow such formula wherever, in the various mechanical manipula- 
tions it is capable of, it may lead, as if he were dealing with 
physical facts themselves. 

Now, there has always been a difficulty in mechanics as to the 
expression of Mv in terms of pressure. Since Huysen taught, and 
Newton accepted, terms Mv as proportionate measures of, as sup- 
posed, impetus, styled tum, a mere mathematician would 
teach that pressures resulting from arrestment of matter in motion 
would be proportionate as are terms Mv. But engineers, who have 
chiefly to deal with the “‘ work” of matter in motion, soon per- 
ceive that pressures accompanying matter in motion, or due to the 
arrestment of matter in motion, must be proportionate as are 
terms Mv’; for, the theory of ‘‘ work” agrees with actual practice, 
and both theory and practice show that if they were to be moving 
freely with a velocity which would suffice to carry it 10ft. above 
the earth’s surface, it would conserve power of the kind that 
would allow it to raise 10 tons through lft., 100 tons through 
he of a foot, 1,000,000 tons through ;554555, and so on, and that, 
if matter of infinite inelasticity were to arrest its motion, such 
motion would be arrested instantaneously, and its effect could 
only be stated as pressure, such as would result from an indefinite 
mass commencing to have motion. 

But still such indefinite final pressure would be equivalent to 
the work conserved in the 1 ton in motion, and quantities of work 
being proportional, as are terms Mv”, so, final pressures experienced 
on the arrestment of masses in motion must also be proportional, 
as are terms Mr*. 


To get over the discrepancies of the mathematical and the 
engineering theories as to pressure, the ‘‘ coefficient” of gravity = 


2 
S2ft. has been devised, the formula 44 x weight = P, or pres- 


sure, has been accepted, and the results are confirmatory of the 
engineers’ theory as to pressures to be expected from the arrest- 
ment of mass in motion. 

But whilst the formula just named correctly gives us pressures 
proportionate, as are terms Mv’, it errs otherwise, as can be plainly 
shown from present engineering knowledge and by experiment. 
For, let us take the case of the system that is adopted for supply- 
ing water to locomotive engines. In such system simple calcula- 
tion will suffice to show us the height water will be raised to, at 


2 
whatever speed the engine may be travelling. The formula oy 
affords us the means of learning the height. Thus, if an engine 
were travelling at the rate of, say, 10ft. per second, water would— 
leaving bend and so-called friction out of account—stand, in the 
pipe lowered into the trough, a height of 1°5625ft.; the engine 
travelling 20ft. per second—13°6 miles per hour—water would 
stand four times that height ; at 30ft. per second nine times, and 
so on, as per table in after part of this letter. : 

Now, similarly, but oppositely, if water were moving towards 
the locomotive pipe whilst the latter might be stationary, it would 
obey the same law and mount up in the pipe to a height propor- 
tionate to the square of its velocity of motion. Any pump in 
motion could mount or have its power so utilised as to cause 
another and help to mount toa height which could be stated in 
equivalent terms 


, and diiierent velocities of motion would 


indicate different powers to raise from our earth’s surface to heights 
proportionate as are terms v?, 

We see, then, that in the case of a moving fluid it can either cause 
its own mass or an equivalent to rise to certain heights propor- 
tionate as are the terms of its velocities of motion squared, or it 
can, as in a locomotive water elevator, sustain columns of water 
of the same heights. 

In the latter case the columns of water exactly counterbalance 
the power of the water to raise itself to different heights when 
moving at different velocities, and so we can ultimately state the 
pressure of flowing water in terms of the pressure due to the 
**head ” it contains. Thus if water be flowing at the rate of 10ft. 
per second, or 6’8 miles per hour, it would sustain a ‘‘ head” or 
column of water of 1°5625ft., and therefore an equivalent pressure 
of 1°5625 x 62°3 1b. per square foot ; but the pressure being due to 
“head” of water sustained, and different “heads” sustained by 
water moving with different velocities being proportionate as are 
the squares of such velocities, then pressures also sustained by and 
exerted by moving water are as the squares of the velocities of its 
motion. 

The foregoing agrees with all engineering practice and our theo- 
ries of work, and with the doctrines of the conservation of energy. 
All that has been advanced does and will agree with physical facts, 
as exemplified in the locomotive water elevator, and with any 
experiment that can be made. 

In actual practice, bends in pipes and ay of water may 
somewhat lessen the ‘‘ heads” moving water would otherwise sus- 
tain, but the pressures we have deduced would not be affected. 

Below is a table of different velocities of water in motion, and 
the “‘heads ” and the quent p tained :— 


Velocities in \Pressures in pounds 


Heads in feet 
feet per second.) miles per hour, | per square foot. 
5 | 8°4 | “39061 | 23°835937 
10 6°8 | 1°5625 | 95° 34875 
15 10°2 | 3°5155 | 214°5234 
20 13°6 6°25 881°375 
30 20°4 14°0625 858°09378 
40 27°2 | 1525°5 
| 
Water, then, flowing at different velocities, would tai 


‘‘ heads” and pressures due to such, as per above table, but flow- 
ing water would sustain equivalent pressures to those due to 
“heads.” We could have water flowing and impinging against a 
board of 1 square foot of surface, or we could move the board in 
still water, and in both cases the pressure on the board would be 
proportionate to the squares of the velocities of either motions, 
ps agree with our deductions and table. Any fluid in motion 
would exert pressures or sustain counter pressures similar to those 
shown in our table, but proportionate as its weight to that of 
water. The weight of water being 1, the weight of air is about 


or its actual weight is about “0765 1b. per cubic foot; then 


the following table will show the “heads” of its own or equiva- 
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lent substance, and the pressures due to such “heads,” that air in 
motion would sustain and exert or counteract :— 


Velocities in Heads.” Pressures in pounds 
feet per second, | miles per hour. | per square foot. 
10 6°8 15625 *11953125 
20 13°6 “478125 
30 20°4 14°0625 1:07578 
40 27°2 25 1°9125 
50 34 | 39°0625 2°98828 
60 40°8 | 56 4°308125 
70 47°6 | 76°5625 5°857 
80 54°4 | 1 7°65 
90 61°2 | 126°5625 9°682 
100 68 156°25 11°958 
n0 74°8 | 189°0625 14° 46328 
120 $1°6 | 5 17°2125 
130 88°4 |  264"0625 
140 95°2 $06°25 23°428 
150 102°0 | 351°5625 26894 
4 160 108°8 | 400 30°6 
180 122°4 506°25 $8°728 
200 136 | 625 47°822 


Then, as it may be rather a difficulty to conceive “head” of air, 


the equivalent 557 Ib, head of water may be substituted. 


The above table will show pressures of about one-half those 
found by Hawksley’s formula—given in a paper before the G Sec- 
tion of the British Association’s mecting book, 1881—and will be 
found to differ materially from the table in ‘‘Molesworth;” but 
nevertheless, it has been rigidly deduced, and will agree with fact 
and experiment. 

In another letter I may show how to deduce the pressures 
resulting from the impacts of solid projectiles in motion. 

G, PINNINGTON,. 

14, Grosvenor-place, Chester, October 28th. 


ELECTRICAL STANDARDS OF MEASUREMENT, 


Srr,—I have read with satisfaction to myself your article 
entitled ‘‘ Dyne,” bearing upon the mysteries of the electrical art 
as at present practised by its professors. I have also floundered 
through the lamentations of your correspondent, “J. B. W.,” pub- 
lished in your previous issue, and have noted the invitation of 
“‘Omega” to his assistance by ‘“B.” Now, I have been so much 


astounded by “J. B. W.’s” equation C = : or zero (!) that I 


am under the impression that ‘‘ Omega’s” deep researches would 
be of small avail in such a case without more elementary instruc- 
tion, and I, ‘‘ Alpha,” therefore venture to make one practical 

have just received a little pamphlet, by Mr. A. B. Holmes, 
entitled ‘‘ The Electric Light Popularly Explained,” and published 
by Bemrose and Sons, which seems to me to treat of these 
mysteries in terms within the comprehension of engineers of ordi- 
nary intelligence and education, and I believe that J. B. W.” and 
many of your readers would, like myself, derive instruction—I 
might ~~ “ad relief—from its perusal. ALPHA, 

tober 28th. 


Siz,—It is not my intention to take part in the discussion which 
I am glad to see has commenced in your pages on standards and 
definitions in electrical science ; but I cannot suffer a statement 
made by your correspondent, ** An Electrical Student,” to un- 
noticed. ‘‘J. B. W.,” writing that he cannot understand Ohm’s 
law, because the electro-motive force must be always equal to the 
resistance, ‘‘An Electrical Student” replies that if the force 
were equal to the resistance no motion would result. This is an 
error, and I ry ts out that authorities as high as Newton, 
Pambour, and Rankine, all show that a force cannot exceed a 
resistance. In Newton’s words, ‘‘ action and reaction are equal 
and opposite.” Pamb has shown mathematically that the 
resistance offered by a piston to the steam pressing on it is precisely 
equal to the pressure, no less and no more. As a familiar illus- 
tration of the meaning of all this, I may point out, that if a rope 
is tied toa boat, a certain force can be exerted in the way of pulling 
that rope ; if now the rope be cut the resistance canlehin, and so 
does the force. I have gone very fully into this question in letters 
which you courteously published in your impressions for June 9th 
and June 30th, and your correspondent will, if he refers to these 
letters, find why it is that motion takes place under conditions of 
apparent equilibrium. ? 
our correspondent “J. B, W.” evidently does not understand 
what it is Ohm’s law is intended to convey, perhaps, because he 
has failed to comprehend what the term electro-motive force means. 
Although it is commonly enough said to be analogous to head of 
water, it is not strictly so—but I shall leave the discussion of such 
points to others. I may, however, explain for “J. B. W’s.” benefit 
that he can find the horse-power expended in any case by a very 
simple formula :—Let the electro-motive force be ascertained for 
any particular case, by means well known to electricians ; let the 


resistance also be ascertained, then C = and i 
power, Thus, for example, let the resistance of a given arc lamp be 
4 ohms, and the electro-motive force 40 volts, then C= * =10 and 


= the horse- 


= = '536-horse power nearly, TI, 
London, October 30th. 


Srr,—As some question has been raised on the meaning of such 
words as “current,” ‘‘ electro-motive ” force, “intensity,” and so 
on, perhaps the following passage from Ganot’s ‘‘ Physics” may be 
of service to your correspondents. It places the theory of the 
current in a light somewhat different from that usually received :— 
“When a plate of zinc and a plate of copper are partially 
immersed in dilute sulphuric acid a disturbance of the electrical 
equilibrium ensues. - + So long as the metals remain in the 
liquid, the opposite electrical conditions of the two plates discharge 
themselves by means of the wire, but are instantaneously restored 
and as rapidly discharged ; and as these successive charges and 
discharges take place at such infinitely small intervals of time that 
they may be considered continuous, the wire is said to be traversed 
by acurrent. . . But the existence of this current is purely 
hypothetical, and must not be taken as more than a convenient 
mode of explaining the phenomena developed in the wire.” 

Professor Ayrton has recently stated his opinion that electric 
currents are transmitted wholly on the outside of ductors, but 


the current ;” and he uses I instead of C, and lays down Ohm’s law in 
the following terms :—‘‘ The intensity of the current is equal to the 
electro-motive force divided by the resistance, which is expressed by 


the simple formula, I = ae But he has already defined, as we 
have seen, quantity as synonymous with intensity. Therefore, if we 
let Q stand for quantity, we can write the formula, Q = RP which 


appears to me to be more satisfactory than the somewhat vague 
C. The division, when worked out numerically, gives us some- 
thing. Your correspondent ‘‘ J. B. W.” wants to know what, 

Let E be 50 volts, let R be 5 obms, then we getQ=10. This 
means that we have a quantity of electricity represented 
by 10. This result is a purely arbitrary thing known as the 
Ampére; but before we can do anything with this Ampére, 
which may be taken to me say, @ given quantity of water, we 
must multiply it by its electro-motive force, which is equivalent to 
head, and we then get an expression of energy. Thus 10 Ampéres 
multiplied by 50 volts gives 500, and this divided by the in- 
variable constant 746 will give the horse-power represented by the 
current. I cannot occupy your space by explaining whence this 
746 is obtained. It is, T may say, purely a deduction from the 
550 wee wee which represent a horse-power. The for- 
mula is P = oe but I prefer to write it p= 2%, which means 
quantity multiplied by head and divided by 746 gives horse-power ; 
a statement far more intelligible than that current or intensity 
multiplied by head gives horse-power. 

It is proper to state that the Ampére is defined by electricians 
as the current produced by an electro-motive force of one volt in 
a circuit whose total resistance is one ohm, and the unit of quan- 
tity is the Coulomb, which is the quantity of electricity trans- 
— in one second by one Ampére. Thus Ampéres multiplied 

y seconds give Coulombs. The Coulomb is, however, never used 
by electric light engineers,-who only need the ohm, the volt, and 
the Ampére in their calculations, and it will be readily understood 
that the Ampére is, as I have put it, really a sufficient measure of 
quantity. 

“J. B. W.” may want to know why the volts are used twice as 
multipliers. He will understand this if he bears in mind that, in 
the case of electricity, we have no means of measuring the quantity 
which passes through a circuit save its electro-motive force. In 
other words, this is the same thing as measuring the quantity of 
water delivered through a pipe by the head. Given the diameter 
of the pipe—which is the analogue of R—and the head—which is 
the analogue of E—and we can at once calculate the quantity of 
water delivered in a given time. To calculate the work which this 

uantity of water can do we must again multiply the quantity by 
the head. In precisely the same way we first find the quantity in 
Ampéres by the aid of the electro-motive force, and we then find 
the energy of the Ampéres by multiplying them, in their turn, by 
the electro-motive force. But the mere fact that a given machine 
is receiving or transmitting so many Ampéres really means nothing, 
save this, that as the heating of a conductor appears to depend 
solely on the quantity of electricity passing through, and not at all 
on the electro-motive force, we can, if the Ampére current is known, 
predicate the amount of heating which will take place. 

I think that ‘J. B. W.’s” troubles have arisen from the 
indefinite use of ‘“‘C” and “I.” I met with the same perplexities 


myself. Let it be once understood that C : merely means that 


the quantity of electricity passing through any conductor is found 
by dividing the electro-motive force by the resistance, and 
will become clear. In other words, C should be written, as I 
have said, Q. WALMHO. 

Brixton, October 31st. 

GORDON’S DYNAMO-ELECTRIC MACHINE, 

Srr,—I have had two opportunities of seeing the dynamo illus- 
trated in THE ENGINEER last week, at work, and I was much 
pleased with its performance. The design and workmanship of the 
machine are alike admirable, and I have no doubt that the Gordon 
dynamo has a great future before it. I wish, however, with your 
permission, to ask for some information, or more properly, explana- 
tions which Mr. Gordon can give. 

The machine is now being run at Greenwich at about half 
speed. The two Burgin exciters are also run at slow speeds. 
The lamps sustained in action are about 1500 innumber. When the 
machine is in full work it can keep about 5000 going, and allowing 
eight lamps to a horse-power this represents, say, 625-horse power. 
The power now expended is, I believe, about 180-horse power. 
Even at the slow velocity of 140 revolutions per minute the cast 
iron framing becomes so hot that the hand can scarcely be borne on 
it, and there is a strong smell of melting sbellac in the dynamo 
room. I understand that Mr. Gordon proposes to cast the 
frames of his dynamos hollow and to circulate water through 
them. This will keep them cool, but will there not be 
a great loss of power? Perhaps Mr. Gordon will explain how much 
may be lost in this way or, rather, how little. The heating mani- 
fests itself in a curious way. The magnets secured to the frame- 
work are spaced off from it by distance pieces, through which pass 
the bolts, shown very clearly in your engraving. The armature in 
revolving causes a strong radial current of air, and this keeps the 

tside of the stati y magnets quite cool ; but the cores of these 
magnets must be very hot indeed, use the warming up of the 
frame is due entirely to the transmission of heat through the bolts. 
This species of heating is just what is to be expected from an 
alternating current machine. It has not necessarily anything to do 
with the wire, but depends for its existence on the circumstance 
that when a bar of iron is rapidly magnetised and demagnetised it 
becomes hot. In the alternating current machine the magnet cores 
are powerfully magnetised and demagnetised with great rapidity, 
and as a consequence it seems to me that they must get very hot; 
and that in the case of the Gordon dynamo, unless means are taken 
to conduct the heat away rapidly, the insulation on the wires next 
the cores must suffer, although the outer coils may be quite cold. 
When the machine is driven up to its full power the heating will 
be tremendous, and cold water will have to be freely used to keep 
it down. That it can be kept down I fully believe, but this will 
not affect the waste of energy carried away in the shape of heat in 
the water. I am certain this point must have struck many of 
your readers as well as myself, and I hope Mr. Gordon will give us 
his views on the matter. 

Again, it seems to me that much energy must be wasted by this 
machine in the shape of induced currents. If we have two wires 
running parallel to each other—parallelism is not necessary—when 
a current of electricity is set up in one, an induced current is also 
set up in the other; which last is but momentary. At the instant 
the current ceases to flow in the first one, a second induced 


he does not explain why. The resistance in all cases varies with the 
length and the sectional area of the conductor, which appears to 
be fatal to his hypothesis. 
_Ganot defines electro-motive force ‘‘as the force produced by the 
difference in chemical action on two metals in a liquid.” 
It may also be defined as the force by which a current overcomes 
an obstacle. Thus, for instance, the current has to leap over the 
e between the two carbons of an arc lamp, and if it lacks 
electro-motive force it cannot take the requisite jump. Electro- 
motive force alone will not do work, and quantit: of electricity 
alone will not do work. The two must be combined; but the 
quantity of electricity which can flow through any medium offering 
resistance is also measured by the electro-motive force of the 


current, For C = ‘ If, for example, we double E, it is clear 
that we also double ©. Therefore C may be taken under the 
ven limitations to mean quantity, and E to mean intensity. 


ut Ganot says “‘the quantity of electricity which in any unit of 
time flows through a section of the circuit i called the intensity of 


tary current is set up in the second wire. Now, with con- 
tinuous current machines there is no induction worth mentioning; 
but in the alternating current machine there must be induction, 
not only in the machine, but in every wire near the leads. This 
must cause loss of energy. Again, there are eight miles of leads 
in the ——- Construction and Maintenance Company’s works, 
this wire has all to be emptied and filled again with electricity— 
I use conventional terms, but electricians will readily understand 
what I mean—many times in a second; the incessant reversal of 
the current will tend to heat the wires. May I ask Mr. Gordon 
to say what loss of energy, if any, is caused by this alternating 
action in the machine, the leads, and the lamps? Lastly, is it not 
possible to fit a commutator to the machine and so get rid of the 
whole difficulty? 
Great George-street, Westminster, 1882. 


THE BOARD OF TRADE AND BOILER EXPLOSIONS, 


Srr,—You will probably have seen the ‘‘ Report of the Prelimi- 
nary re se | ” of the Board of Trade under the new Act, of what 
is designated *‘ boiler explosion No, 10,” which refers to the giving 


way of a fusible plug in a furnace crown of a “‘Lancashire ” boiler. 
As the boiler in question was insured with us, I wrote a letter to 
the assistant-secretary, Marine Department, Board of Trade, and 
received a reply thereto ; copies of these I subjoin. 

When the Act was submitted to Parliament, I rons 
promoters to define a boiler explosion, pointing out that serious 
misconception might result if this were not done; but either from 
fear of committing themselves, or otherwise, my suggestion was 
not adopted by them. I much regret this. 

The case above referred to is an illustration of the absurd manner 
in which the Act may be misapplied. If judiciously carried out it 
may be of great service. We have investigated the cause of the 
plug giving way, and find it did not arise from the cause explained 

y the Board of Trade Inspector, but from that referred to in my 
letter to them. : 

It is not simply because we have an interest in the boilers, &c., 
that I direct your attention to this matter, but that public atten- 
tion may be aroused to what will prove a system of serious annoy- 
ance unless a proper understanding is arrived at. 

Henry Chief Engineer and Manager. 

Manchester, November Ist. 

[copy.] 
The National Boiler Insurance Company, 
22, St. Ann’s-square, Manchester, Oct. 21st, 1882. 

Assistant Secretary, Marine Department, Board of 

Trade, Whitehall, London. 

Dear Sir,— Allow me to thank you for copies of reports of preliminary 
enquiries Nos. 8,9, 10. Iam certainly astonished to find am the 
reports, the description of an ‘‘ Explosion at the Dye Works of W. E. 
Davies, Liverpoul” (No. 10). 

The boiler in question is insured with us, and we have never received 
any intimation of any explosion having occurred, and the consequent 
claim in respect of such explosion; but I find on reading the report 
you have forwarded, that there was no explosion whatever, of any 
description, but simply an escape of steam and water through the round 
hole on top of the fusible plug, consequent on the cone coming out from 
some cause. 

It is to be regretted that the gentleman who investigated the matter 
did not at once designate this occurrence in a proper manner instead of 
allowing it to be misnamed a ‘Boiler Explosion.” If such simple 
matters are to be designated boiler explosions, and an official enquiry to 
be made respecting them, it will bring the examinations under the new 
Act into the deserved contempt of many engineers, or others conversant 
with boiler explosions. : 

Last year, i.c., twelve months ending 81st Dec., 1881, I received particu- 
lars of 34 boiler explosions which occurred in the United Kingdom, but 
if such occurrences as the giving way of a fusible plug and the escape of 
steam and water into the furnace and firing are to be designated 
explosions, a few thousands should be added to this number, say to 
include, for example, the following:—The fracture of the glass of a 
water-gauge (many of which give way, and the rush of steam and water 
in consequence is usually far more dangerous to the attendant than any 
discharge through the hole of a plug in afurnace). Failures of small 
tubes, such as those in locomotive, portable, or semi-portable boilers, 
would be designated explosi Severe leakage through the 
blowing out of a joint. Sudden opening of a safety valve with rapid 
discharge of steam. Even the opening of a blow-out tap, with its 
attendant rush and roar, might be called an explosion. 

I need not enumerate other cases which might be included, and can 
only express regret that our name is connected with the occurrence, as 
we have some — in the comparative immunity from explosion of the 
thousands of boilers which are inspected and insurei by our Company. 
—-_ not intended, such a report is calculated to affect us pre- 

udicially. 

‘ I think that the coming out of the plug referred to has been due to 
overheating, consequent upon deposit from the water. The furnaces of 
the boiler have suffered from deposit. 

Fusible plugs are often melted out, consequent on overheating which 
occurs with ample water supply; and such an occurrence is simply an 
indication of overheating. Of course the plug referred to might have 
failed as described, but I think that the cause of the overheating in this 
instance would be the deposit from the feed-water supplied to these 
boilers,-—-Apologising for thus troubling you, I am, yours faithfully, 

(Signed) Henry Hier, Chief Engineer and Manager. 
[copy.] 
Board of Trade, Marine Department, 
Whitehall-gardens, 8.W., Oct, 26th, 1882. 

Sir,—I am directed by the Board of Trade to acknowledge the receipt of 
your letter of the 21st inst., stating that in your — the explosion 
which recently took place at the Dye Works of Mr. W. E. Davies, Liver- 
pool, was not one which called for an inquiry under the Boiler Explosions 
Act, 1882, and in reply to state that the Report shows distinctly not only 
in the words of the Act, that there was an explosion from the boiler, but 
that the stoker narrowly escaped a scalding. The Report further shows 
the cause of the explosion, 

I am to point out to you that the Report in no way condemns the use 
of fusible plugs. Indeed, it expresses no opinion on them one way or 
the other. It merely shows that if they are used they ought to be 
properly titted, and the Board of Trade know of no grounds on which 
such a conclusion can be called in question.—I am, Sir, your obeaient 
servant, THomas GRay. 

To the Manager of the National Boiler Insurance Company, 

22, St. Ann’s-square, Manchester. 


Kinc’s CoLLEGE ENGINEERING SocteTy.—At a general meeting, 
held at the College on the 26th of October, there was a discussion 
on “Gas v Electricity for Lighting Purposes.” The discussion was 
opened by Mr. E. H. Horne, and terminated much in favour of 
electricity. There was a large attend of students of the 
Applied Science Department. 

Voyace or TorPEDO Boats.—The Brazilian Government 
dispatched to the Brazils during August last four torpedo boats 
built by Messrs. Yarrow and Co. These vessels, we understand, 
have arrived at Rio de Janeiro in perfect safety, having 
encountered very severe weather during a portion of their voyage. 
It will be remembered that a short time since we gave an account 
of the official trial of one of these, when a speed of 20°3 knots an 
hour was obtained with a load of twelve and a-half tons during a 
continuous run of three hours, which is the highest speed ever 
recorded under such severe conditions of trial. The above torpedo 
boats and the four built by Messrs. Yarrow and Co. for the 
Argentine Governmentare, we believe, the only torpedo boats that 
have ever made long sea voyages, and we think it is conclusive 
proof of the sea-going qualities of them. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—W. Castle, chief engineer, to 
the Asia, additional, for the Volcano; W. H. Moon, engineer, to 
the Indus, additional, for the Himalaya, vice Brumage ; John T. 
Morgan, engineer, to the Tenedos ; Jeremiah P. Lloyd, engineer, 
to the Northampton ; William Bromley (a) engineer, to the Indus, 
additional, for Coastguard, vice Jones ; Joseph W. Allen, engineer, 
to the Tenedos; Richard J. P. Jones and Benjamin J. Barnes, 
engineers, to the Northampton ; Percy J. L. Bolland and James A. 
Reynolds, engineers, to the Northampton, for temporary service ; 
Alfred J. Nye, assistant engineer, to the Hercules, additional, for 
the Lively, vice Allen ; Sylvester Rawling, assistant engineer, to 
the Tenedos; James M. Thompson, assistant engineer, to the 
Northampton. 

TRACTION ENGINES ON THE HiGHWAY.—Mr. Dodson, President 
of the Local Government Board, is to receive an influential depu- 
tation to-day, at one o’clock, on the subject of further legislation 
relative to the use and licensing of traction engines. In Yorkshire, 
Derbyshire, and other parts of the country, great damage, it is 
stated, has been done to the highways by these traction engines, 
and the public safety endangered. ‘The accident, resulting in the 
loss of two lives, near Sheffield, was the origin of the agitation, 
which has been promoted by many influential people— and it 
happens unfortunately for the users of traction engines, that people 
do not much object to them until they are sufficiently well-to-do 
to be influential. A preliminary meeting is to be held at the 
Grand Hotel, Trafalgar-square, and the deputation—which will 
consist of public bodies from various parts of the country—will 
include several Members of Parliament. At the interview a 
memorial, signed by 9000 persons, will be presented on behalf of 


the Sheffield Traction Engine Association, praying for the amend-. 


ment and consolidation of the law into one Act, and for a better 
system of licensing, 
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RAIL FINISHING MILL ENGINES—FORGES DE ST. NAZAIRE, FRANCE. 


MESSRS, W. AND J, GALLOWAY AND SONS, ENGINEERS, MANCHESTER, 


(For description see page 332.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrvaavu, Rue de la Banque. 

BERLIN.—Asuxr and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers, 

LEIPSIO.—A. Twietmerver, Bookseller. 

NEW YORK.—Taz Witimer and Roozrs News Company, 
Beekman-street. 


$1, 


TO OORRESPONDENTS. 


writer, not necessarily for , but asa 
proof of good faith. No notice will be taken of 
anonymous communications, 


T. F. W.—Mesers. Tangye, of Birmingham, make the Fosbery diaphragm 


mp. 

ws. (Greenhanger)—4 letter addressed to the Guildhall, B.C., will find 
the gentleman you name, A Basaile bridge is one in which one of the side 
strains isadraw. See Tue Exoineer for July 28th, 1882. 

An OLp Sunscriper.—We cannot do better than advise you to read Box's 
treatise On Heat.” It is impossible to say, without further information, 
what is the best way to warm your fitting shops, ae will probably find 
steam-heated cast iron oa do as well as anything else. 

M. H. R.—A side wind has the greatest retarding influence on a train. It 
forces the flanges against the rails and so sets up a great resistance. We 
‘do not know of any instance in which a train has been actually stopped in 
this way, but it has occasionally been deemed imprudent to run trains in 
Se ere off embankments exposed to the full fury of 
the wind, 

D. P. O.—You must have served a regular apprenticeship for at least three 
years with a sirm of mechanical engineers ; then you must get an appoint- 
‘ment as third engineer on board some steamship, and you must serve 365 days 
at sea, as a minimum ; at the end of that time you can go up before a Board 
of Trade examiner, and pass if you are competent, and get a certificate as 
secoad engineer. You have not the least chance of getting into the P. and 
0. Company's service. You can obtain all further information by epplying 
by letter to the Marine Department of the rd of Trade, Whitehall. we 


Erratum.—/n our last impression, page, 318, column 2, line 13, for F = 82-9 
read F = ¥* | We may add that a similar error will be found in 
Clark's “* Manual of Rules, Tables, and Dato,” page 284. 


CARBONS FOR THE ELECTRIC LIGHT. 
(To the Bditor of The Engineer.) 
Sir,—Can any reader tell me where in London 1 can procure Mignon 
and Rouart’s carbons for are lamps ? ARC, 
London, November 2nd. 


WHO INVENTED THE STUFFING-BOX? 
(To the Bditor of The Engineer.) 

Sir,—In your number dated Oct. 20th, a correspondent asks, ‘‘ Can any 
of your ers say who invented the ordinary hemp-packed stuffing-box ? 
Was it James Watt?’ For the edification of ‘‘ Inquisitive Sam,” and any 
others who may feel interested in the above query, I beg to quote from 
the famous letter addressed to Sir J. Eyre, then Lord Chief Justice of the 
Common Pleas, by Mr. J. Bramah, dated 1797 :—“ Fifthly, I shall pi 
to explain to your lordship a circumstance in this part of the engine in 
my opinion as material and of equal consequence with the preceding, or 
any other article in the machine. This is the method of rendering the 

ure through which the piston-rod passes constantly air and s' 
ont notwithstanding the said rod, in many engines, slides through this 
$20ft. per minute during the time they work. 


aperture no less 
junction or aperture is a very ingenious contrivance, and is called a 
stuffing-box ; it is a part formed in the cap or top of the cylinder, and is 
a kind of cylindrical box of about 6in. or 8in. deep, made of iron. The 
u) part of this box is considerably wider than the diameter of the 
m-rod above mentioned, and the bottom or lower part, next the 
e of the cylinder, is made exactly to fit the said rod. From this 
part for a small distance upwards, the box is turned in a conical form, so 
as to make a chamber exactly in the shape of a snuff mill; at the top of 
this conical part is turned a rebate or seat, into which is fitted a brass or 
iron ring, the extreme circle of which exactly fits the cylindrical part 
above the conical part described. This conical chamber is then filled 
with hemp or junk, so as to surround the piston-rod on all sides, and 
secured down by the brass or iron ring above mentioned, causes 
the rod to slide steam and airtight. But the quantity of rub which is 
constantly on this part, and the nice perfection ired, soon di ered 
the want of some further help,” &c. &. 

I think I have quoted sufficient from this very interesting letter to 
show that James Watt was the undoubted inventor of the ‘‘common 
hemp-packed stuffing-box,” and I am of opinion that this contrivance 
= ncluded amongst several other claims in the patent re to him 


1769. . J. Watts. 
Duke's Palace Ironworks, Norwich, Oct. 30th, 
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but regularity cannot be wanteed in any such case. 
are tahon subject this condition. 


MEETINGS NEXT WEEK. 

Socrsty or Nov. 6th, at 7.30 p.m., a will 

be read ‘‘On Ice Machines and Refrigerators,” by Mr. Carl , the 

features of which are as follows :—How refrigeration is caused, at 

what cost, and by what technical appliances ; com: m of the results 

obtained therefrom ; ice and ice-water making ; e applicability of a 

compound air pump for that object, and its use for numerous industrial 
rposes. 

or TELEGRAPH ENGINEERS AND 


be read “On the Munich Elec 
trical Exhibition, 1882,” ir, W. H. Preece, F.R.8., Past President: 


DEATH. 
On the 27th ult., at Brixton, in his 75th year, Joun Samuxy STEPHENS, 
for 88 years Superintendent of the City of London Gas Company. 


THE ENGINEER. 


NOVEMBER 8, 1882. 


CONDENSING AND NON-CONDENSING ENGINES. 

In our impression for Feb, 11th, 1881, appeared an article 
on the value of a vacuum, in which we endeavoured to 
show exactly what the steam engine gains in the way of 
economy from a condenser. We then explained that the 
condensation of 1 lb. of steam in the cylinder would 
neutralise all the gain to be derived from condensing 3 lb. 
of steam in the condenser, In the last volume of the 


and | Revue Universelle will be found a short and interesting 


paper—translated into French by M. Doerfel—from the 
pen of Professor Schmidt, of Prague. The article is 
entitled Sur (Inutileté de la Condensation. The author 
has taken for his text an experiment carried out in the 
United States on two Corliss engines, one with and the 
other without a condenser, and of identical dimensions, 
with the exception that the condensing engine had a 
cylinder 50 per cent. larger in diameter than its fellow. 
he condensing engine had a cylinder 24in. diameter, and 
a ee stroke of 4ft. The non-condensing engine had a 
cylinder 16in. diameter, with the same stroke. ‘The pres- 
sure in the first engine was 63 lb., and in the non-condens- 
ing engine 67 lb. on the square inch. The steam was 
expanded nearly eight times in the condensing engine, 
and 4'36 times in the non-condensing engine. Two care- 
ful experiments showed that in one sense, and 
contrary to what might have been expected, the 
condensing engine required more fuel than its 
fellow. Str. has already dealt with these 
experiments, and Professor Schmidt adopts his figures, 
and proceeds to show that the unfavourable result obtained 
from the condensing engine was due entirely to excessive 
condensation in the cylinder, brought about by the cooling 
influence of the condenser. The calculation has been 
made in rather an unusual way, and is open to criticism. 
We find from Mr. Isherwood’s figures that the feed- 
water required per hour a indicated horse-power by the 
condensing engine—which we shall call A—amounted to 
254 Ib., while the non-condensing engine—which we shall 
call B—used a fraction over 29 Tb. Thus neither engine 
had any pretensions to be called economical. But when 
we come to examine the performance of the two engines 
calculated in absolute horse-power, we are told that A 
required 22} lb., while B needed but 18} lb. of feed-water. 
The absolute power of an engine means the work expended 
in overcoming all resistances ; and in the case of the non- 
condensing engine part of the resistance—and that a very 
considerable part—was expended in overcoming the resist- 
ance of the atmosphere. Thus in the case of the engine B 
much more work was done than was accounted for by the 
indicator, while in the case of A the unaccounted-for work, 
as we may call it, was comparatively small. So far as the 
performance of the steam is concerned, the result is inter- 
esting enough ; but inasmuch as the steam user wants the 
greatest return he can get from his fuel, it is of little 
ractical importance. When the back pressure of the air 
is not removed, condensation in the cylinder is reduced, 
and the steam does its work to more advantage; but, 
unfortunately, it is not working solely for its owner. On 
the contrary, it is expending energy uselessly on the 
atmosphere. It remains to be seen whether any conditions 
can arise under which the loss of power in this way would 
be more than balanced by the gain secured by reduced 
cylinder condensation ; and it ought not to be difficult to 
ascertain the conditions under which such a result is 
possible of attainment. In a non-condensing engine, with 
a jacketted cylinder, nearly all the steam used ought to be 
accounted for by the indicator. We may take a 
piston with one square foot area, making 500ft. 
of piston speed per minute, neglecting clearance. This 
engine will use, let us say, 100 cubic feet of steam 
per minute, of which 10 will be condensed, and the 
remainder available for work. Let the absolute pressure be 
100 lb., then each foot will weigh ‘23 Ib., and the total 
weight used per hour will be ‘23x 100=23lb. Thesteam 
will be expanded five times, and its average pressure will 
be 521b. on the square inch, but deducting 2b. as equiva- 
lent to the loss by cylinder condensation—although it 
will not appear practically in this way—we have 
50 x 144 x 500 23 X 60 _ 
33,000 109 
12°75 lb. of water per horse per hour. But from the 
109-H.P. has to be taken the work expended in overcoming 
the back pressure, which cannot be much less than 16 lb. 
144 x 16 x 500 
33,000 


= 109-horse power, and 


on the square inch, Now = 35, in 


; | round numbers, and 109 — 35 = 74, which is the indicated 


23 x 60 
74 
everything else remaining unaltered, a condenser was 
added, the back pressure would fall to about 3 Ib. and 


144 x 3 x 500 : 
we sho have in round numbers 


horse-power and, = 18°6 lb. of water. If, now, 


6-horse power, and 109 — 6 = 103, and axe =13-4lb. 
nearly. Thus the practical relative economy of the engine 
with and without a condenser would stand as 13°4 to 18°6, 
and cylinder condensation must reach 134= 
5'2 lb. per indicated horse-power per hour before the con- 
denser ceases to be a means of economy. It is true that 
there are one or two other matters to be thought of, such 
as the work done by the air pump, and the fact that with 
the non-condensing engine the feed-water may be heated 
boiling hot, while with the condensing engine it cannot ; 


but these are things of small import, and the whole 

uestion centres on the one point—can or cannot condensa- 
tion in the cylinder be kept below the point stated? The 
answer must be in the affirmative. e have cited the 
results of many careful experiments, made at various times 
which prove this. Recently, however, a very instructive 
case in point has come under our notice. The engines and 
boilers at the Old Steam Flour Mills, Birmingham, have 
recently had some alterations made in them, and in 
regular work between September 13th and the 2lst 
bo gave the following results:—Duration of trial, 
88 hours ; average steam pressure in boilers, 63 lb.; average 
initial pressure in engine, 57 lb.; pounds of coal used 
per hour, 738 ; sr pes of feed-water used per hour, 4843 ; 
temperature of feed water passing donkey pump, 82 deg. 
Fah.; temperature of feed-water from economiser, 132 deg, 
Fah.; revolutions per minute, 45°3 ; indicated horse-power, 
244°605 ; vacuum, 26°50in.; pounds of feed-water per horse- 
= per hour, 18°08 ; pounds of coal per horse-power per 

our, 3. The engines are a pair compound horizontal, with 
cranks at right angles and an intermediate receiver. The 
cylinders are 20in. and 38in. diameter and 4ft. stroke. 
There is a plain slide valve on the high- ure cylinder, 
with cut-off plates on the back, adjustable by a wheel outside 
the valve-box. There is a plain slide valve to the low-pres- 
sure cylinder. The air pump is single-acting, and worked 
from the back end of low-pressure piston rod by a bell crank. 
The pump is 24in. diameter, 20in. stroke ; the condensing 
water is supplied by an artesian well 150ft. deep, 5in. bore ; it 
is drawn therefrom by a double-action pump 10in. bore, 
18in. stroke, making 50 double strokes per minute. This 
pump delivers into an underground tank, whence it is 
drawn by the air pump. The boilers used during the 
trial are two plain Lancashire, with two internal flues 
2ft. Gin. diameter, shell 28ft. long, 7ft. diameter ; no water 
tubes. The safety valves were weighted to 65 lb. per 
square inch. Green’s economiser, with 96 pipes, is fitted. 
A separate duplicate boiler was used for working the 
donkey pump, the flame, &c., from which passed through 
a bye-flue direct to the chimney. The coal is what is 
termed “ rough slack,” and costs delivered 6s. 6d. per ton. 
During the trial the mill was doing its ordinary work with 
nine pairs of stones, seven sets of Gantz and Bucholtz 
and other rolls, silks, purifiers, elevators, chain hoists, and 
soon. The cylinders, itis worth notice, are not jacketted, 
but carefully covered with non-conducting material. 

Here it will be seen that the total consumption of 
steam is about that of a non-condensing engine 
working with very little cylinder condensation. But 
the effective pressure is lower than we have used 
in our calculation. We are unable to say how much 
of the steam is accounted for by the indicator, as we do 
not know the amount of clearance, and the cut-off is not 
clean. The low-pressure diagram is excellent, and the 
high-pressure diagram very good. 

t is impossible to meet with a steam engine in which 
no cylinder condensation takes place; but, as we have said, 
the conditions under which a condenser proves unecono- 
mical must be rare. Such cases are, however, by no means 
wanting, and we have given more than one example of this 
truth in our pages. In many cases, however, the con- 
denser is simply useless, doing as much harm as good, 
It will satel be found, however, that under such cir- 
cumstances the engines are too big for their work, and 
nothing can be more wasteful of fuel than this. 


THE PREVENTION OF SMOKE FROM DOMESTIC FIRES, 


Tue advent of the London fog may be daily expected. 
As far back at least as the memory of the oldest inhabitant 
extends, London was the privileged and exclusive possessor 
of a peculiar fog of special texture—a fog unrivalled for 
toughness, blackness, and poisonous qualities. Of late 
years, however, Liverpool and Manchester have started 
fogs for themselves, very nearly equal in abominable 
characteristics to the metropolitan article ; and, strange to 
say, Paris has followed suit. Although smoke does not 
cause fogs, it imparts to them the pestiferous character- 
istics and superlative dinginess which have given those 
of England a world-wide reputation. Accordingly we 
shall, in the course of the next few months, hear a great 
deal about smoke abatement. In summer the subject is 
= by on ashelf. In the first place there are no fogs in 

mdon, Liverpool, and Manchester in summer; and, in 
the second place, there are hardly any house fires to im- 
pregnate them with smoke if there were. “Out of sight, 
out of mind ;” the smoke abatement question is left in 
abeyance, But as soon as winter is upon us men begin to 
talk about fog and smoke, and so the question is taken off 
the shelf, cleaned up, and galvanised into life; and nothing 
comes of it, until spring arrives and fogs disappear, and the 
question is again relegated to obscurity. This goes on year 
after year. e venture to ask, will it goon always? Is 
it not about time that the subject should be dealt with in 
some intelligent fashion? Has not enough been done in 
the way of talking, and writing, and suggesting, to prove 
either that smokeless house fires can or cannot be had? If 
they cannot be had, then it is useless to argue about them 
any further. If they can be had, let them be produced, 
and made available. 

Many months ago an exhibition was held at South 
Kensington, at which were sup to be shown all the 
contrivances that had up to that time been produced for 
preventing smoke. The exhibition was introduced with a 
considerable flourish of trumpets, as is the fashion of South 
Kensington. A committee of ex was appointed to 
examine and report on the results obtained. It was stated 
by dozens of exhibitors that the whole problem was solved. 
Grates of every conceivable kind that ingenuity could 
invent, or the spirit of ugliness suggest, were shown in 
action. Whether they were successful or not the public had 
some difficulty in ascertaining. The good _— living 
in the neighbourhood of the Horticultural Gardens were 
rude enough to threaten to prosecute the Exhibition Com- 
mittee under the Smoke Nuisance Act. They certainly 
did not believe in the grates exhibited. But the visitors 
within the colonades of the Horticultural Gardens had not 
the same opportunities for arriving at facts as those out- 


*,* In order to avoid trouble and confusion, we find it necessary to — 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be ya gene by a large envelope legibly directed by the . 
writer to himself, and bearing a 1d. postage stamp, in order that ; 
answers received by us may be forwarded to their destination. 
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with these instructions, 
*,* We cannot undertake to return drawings or manuscripts; we 
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side. It is true that clouds of smoke now and then 
eddied through the building ; but this, it was explained, 
was caused by cross draughts, such as would not exist in 
a dwelling-house. Again, the grates were always in the 
hands of skilled attendants, and as for the most part 
heavy fires were made up in the grates in the 
morning, little firing took place during the day. However, 
ple consoled themselves with the belief that no matter 
ow the visitor might be gulled or mistaken, there was, 
after all, a vigilant Experimental Committee, which would 
romptly issue a report, and then the truth would be 
own. But no report has ever been published. We have 
made diligent inquiries as to why the document in question 
has not been issued, and we have received various replies. 
According to one statement the report is in type, but the 
committee are doing their best to obtain advertisements, and 
when these have been got together the report will be 
published. The principle involved is that followed by 
certain omnibus conductors; they will not move until their 
vehicle is full. According to other statements there is no 
report in existence; nothing but certain disjointed 
memoranda not yet put into shape. According to another 
there was nothing exhibited worth reporting about. It is 
hardly perhaps necessary to add that the non-publication 
of the report is a distinct breach of faith with the 
exhibitors, to say nothing of the public. Medals have been 
awarded, but no one quite knows why. If it were worth 
while, a vigorous demand might be made for the production 
of the report. We are disposed to think, however, that it 
will prove of very little service. Yet it would be more 
satisfactory to all parties that, bad, good, or indifferent, it 
should be produced. 

Leaving the South Kensington Smoke Abatement 
Exhibition to its fate, let us consider what it is that is 
required. At this season of the year multitudes of domestic 
fireplaces pour forth volumes of light smoke into the air. 
The smoke from ordinary dwelling-houses is a very different 
thing from the smoke evolved from afactorychimney. There 
is, to begin with, no want of air, such as may exist in a 
closed furnace. The temperature is, however, too low to 
secure the combustion of the flying particles of carbon, but 
the chimneys act beneficently, and great quantities of soot 
are collected within them. We have already stated, and we 
now repeat, that it is impossible to design an open fire which 
will not evolve smoke at least when the fire is first lighted. 
There are certain forms of grate more or less complex in 
which the fuel is added from time to time below that 
already ignited, and these act fairly well by preventing the 
evolution of that yellow smoke given off by raw coal when 
first put on a fire, and which is mainly composed of steam 
evolved from coal more or less damp ; but there are objec- 
tions to such grates which are fatal to their general adoption. 
It is possible to burn coal without smoke in close stoves, 
but the game is not worth the candle. Dwellers in 
London, at all events, will never give up the cheerful open 
fire for the close stove. No amount of writing or arguing 
or urging will have the slightest effect in this direc- 
tion. The want of an open fire in an English 
winter is an instinct, an appetite, and will be 
gratified, no matter how much theorists may rave 
about it. It follows that there are only two remedies 
that can be used to modify existing defects in house- 
warming appliances. The first is the use of gas as fuel, 
the second is the use of smokeless fuel. Now it so happens 
that the employment of gas in this way has attracted the 
attention of many ingenious and competent men for years, 
and they have simply effected nothing. The percentage 
of houses heated solely by gas in England is infinitesimal. 
In the first place the price steps into the way. <A ton of 
coal costs, ‘let us say, in London, 27s.; about 10,000ft. of 
ordinary gas can be got from a ton of coal. It is quite 
clear that as the coke is left behind the gas cannot contain 
as much heatas the coal, but the 10,000ft. of gas represent 
to the consumer about 30s. A ton of coal when all the 
gas has been extracted is reduced to about 14 cwt. of coke, 
and this coke is quite as efficient, ton for ton, in heating as 
coal, but the man- using gas for heating does not get 
this. It may be and, of course, is argued that the gas can 
be burned to more advantage than the coal, and that the 
comparison is all in its favour. This may be so, but 
the open fireplace in which gas can thus be burned has yet 
to be invented. The nearest approach to it is the well- 
known arrangement with burners and imitation cinders 
made of asbestos. No one outside the lists of en- 
thusiasts says that this is a satisfactory substitute for 
the open fire. Wethink we can put gas on one side ; if so, 
we have nothing left for consideration but the possibility 
of using smokeless fuel. 

There are two varieties of smokeless fuel available— 
these are anthracite coal and coke. For reasons which we 
have already very fully explained, it is improbable to an 
extreme degree that anthracite will ever come into favour 
as a fuel in London. Is the case quite the same with 
coke? We think not; and we even go so far as to say 
that the only solution of the London smoke difficulty 
seems to lie in the substitution of coke for coal as fuel; 
but we are by no means sanguine that it will ever be 
adopted on the large scale necessary. Ordinary gas coke 
would hardly answer the purpose; immense quantities of 
it are, however, used as fuel in London, especially since 
the gas companies found out that when broken into small 
pieces people would buy it who before would not have it at 
any price. But once coke was used in this way on a large 
scale it would have to be specially made. Some millions of 
tons of coal would have to be converted each year for 
London alone, and the cost of the operation would be 
heavy, unless some means could be devised for utilising 
the products of distillation. The 14 ewt. or so of coke 
obtained from a ton of coal would cost as much as the coal 
did and the cost of carbonising it besides, and the 14 ewt. 
of coke would not do more heating than 14 ewt. of coal 
would do. The adoption of coke would therefore mean 
an increased outlay for fuel which the metropolitan house- 
holder would not like. He would prefer to take his chance 
of fogs rather than pay 6d. a ton more for coal or other 
fuel. No matter then from what point of view we examine 
the question of the prevention of the emission of smoke by 


house fires, we are met by apparently insuperable diffi- 
culties. There are, in fact,a multitude of points to be con- 
sidered. The open fire must be retained ; that is impera- 
tive. Can an open fire be made to burn without pro- 
ducing smoke, more or less, with bituminous coal? 
The answer must be in the negative. As we have said, 
certain complex grates have been made which poy 
effect the required purpose; but they are not wort 
the trouble and expense incurred by their use. 
Again, the grate or “stove” must be of pleasing 
design ; undue dimensions, or ungraceful appurtenances, 
will suffice to condemn any fireplace. Then cheapness 
must be considered. We shall be over the mark if we 
assert that a grate for the people must not exceed £5 in 
price. This limits the field of invention very closely. The 
only true remedy consists in washing the smoke, and this 
could be effected easily enough in some cases. Thus all 
the fires of a terrace of dwelling-houses might be made to 
communicate with a detached chimney common to them 
all, and the smoke in ascending this chimney might be 
washed ; but it is evident that this scheme could not be 
applied to any extent in existing large towns. It must not 
be forgotten, as regards the prevention of smoke, that even 
if all the flying carbon particles which render products of 
combustion black were to be burned up, everything would 
not be gained. Fogs in London would, it is true, 
cleaner, but they would not be less pungent; neither the 
carbonic acid nor the sulphurous acid, which now give 
peculiar noisomeness to a London fog, would be 
absent. The outlook is, on the whole, very unsatis- 
factory. Perhaps someone will arise and solve the 
whole problem, and tell us how to burn coal with- 
out making smoke in our dwelling-houses. Meanwhile, 
we should like to have the report of the South Kensington 
Smoke Abatement Committee ; they ought to have had ad- 
mirable opportunities of acquiring information which it is 
time was made public. The latest authoritative announce- 
ment concerning it is this:—“ The reports of the experts 
who gave their valuable services as jurors, together with 
the details of the tests, are now in print, and have under- 
gone final revision.” But nothing is said as to the date of 
publication. We are also informed that, “ Encouraged | 
the practical success of the exhibition held in Sout 
Kensington, and the connected exhibition subsequently 
held in Manchester, the Smoke Abatement Committee has 
now resolved itself into a Smoke Abatement Institute, 
which has been duly incorporated and authorised by the 
Board of Trade, and the details of the proposed mode of 
action of the Institute will shortly be published.” Mr. 
Hart, the chairman of the new Institute, seems to be 
thankful for small mercies. In what the success of the 
South Kensington Exhibition lay has not been defined. 
The best result obtained being, it appears, that “many of 
the kitcheners tested are found to be practically smoke- 
less, even when consuming ordinary soft coal; and that 
the means exist for converting, at moderate expense, ordi- 
nary grates and kitcheners to the forms which will, to a 
great extent, suppress the production of smoke. How far 
householders will be willing to impose upon themselves 
the slight inconvenience and expense involved in these 
alterations remains to be seen.” Yet even this is sub- 
sequently qualified by the statement that, “It must not 
be forgotten that, in the opinion of the most eminent 
authorities, « fully satisfactory result will only be achieved 
when our present methods of consuming coal for warming 
our houses are so completely revolutionised that the use of 
solid fuel is altogether abolished, and for it substituted a 
cheap and economical gaseous fuel on principles such as 
those successfully applied by Dr. Siemens in his now 
well-known coke and gas fire.” This is very like an 
admission that coal cannot be burned in our dwelling- 
houses without smoke. We have already expressed our 
opinion concerning the gas fires which are to be substi- 
tuted for them. Asa practical illustration of the nonsense 
which is being written and published on this subject, we 
may cite a letter from Mr. Bartlett which appeared in the 
Times on the 25th ult. Mr. Bartlett proposes to solve 
the whole difficulty “by the simple expedient of a short 
Act of Parliament, requiring that for the future every 
building erected within the metropolitan area shall be 
supplied with stoves or furnaces which consume their own 
smoke; and, further, that it shall be the duty of the dis- 
trict surveyors to see that the provisions of the Act are 
effectually carried out.” Seeing that no open fireplaces 
exist which comply with the conditions laid down, this 
would be tantamount to abolishing the open fireplace by 
Act of Parliament. Can absurdity go further? 


THE INTERNATIONAL ELECTRICAL CONFERENCE, 


As far back as the year 1861 the British Association under- 
took the task of endeavouring to establish satisfactory inter- 
national standards of electrical measurement. Ever since the 
British Association has been endeavouring fruitlessly to arrive at 
a final result, and it has always been baffled by the defects in the 
systems proposed, and by the want of agreement among elec- 
tricians and others most concerned, Not only indeed have 
disputes arisen concerning the nature of the unit to be adopted, 
but concerning the name which it shall receive ; thus what was 
once known as a Weber, namely, the current produced by 1 volt, 
in a circuit having 1 ohm resistance, is now called an Ampére ; 
and the change was not made without a battle. Persistent 
efforts have been made to force on unwilling men units of 
measure which they did not like, and which have nothing to 
recommend them. During the electrical exhibition last year at 
Paris an attempt was made to get certain points settled, but 
without success, During the present year the International 
Conference has continued its labours without arriving at 
any result, and after passing certain more or less meaning- 
less resolutions, it has adjourned until October, 1883. 
The great fight has been over the ohm standard. For some 
time back it has been represented by the resistance 
at zero Centigrade of a column of mercury 1°0486 metres long, 
and 1 millimetre in diameter, or 41°26lin. nearly in length by 
0°039in. in diameter; but there is reason to conclude that this is 
incorrect. One of the resolutions to which we have referred is 
to the effect that at present there is not a sufficient concord of 
opinion to enable the numerical value of the ohm to be definitel 
fixed in terms of the length of a mercurial column, and that all 


Governments be appealed to by France to encou further 
research on the subject. The section for “Electrical Currents 
and Lightning Conductors” resolved that Government should 
be requested to favour regular and systematic observations of 
atmospheric electricity; that it is important for the study of 
storms to be extended to every country; that wires independent 
of the telegraphic system should be provided for the special 
study of earth currents; and that, so far as possible, the great 
subterranean telegraphic lines, particularly those running north 
and west, should be utilised for the same purpose, observations 
being instituted on the same day in the various countries, The 
section for “ Fixing a Standard of Light” expressed the opinion 
that the light emitted by melting platinum would furnish an 
absolute standard. In closing the Conference, M. Cochery, the 
Postal Minister, assured the members that the French Govern- 
ment would endeavour to give effect to their resolutions by 
representations to the various Governments concerned, It is 
hoped that the twelve months for which the Conference is 
adjourned will be sufficient for the searches in the various 
departments in question to be completed. For ourselves, we do 
not see the least prospect of finality. There is a want of 
homogeneity in the Conference and a ifestation ef jealousi 
which must prove fatal to its work, It is fortunate that prac- 
tical electricians manage to get on very well without the aid of 
the Conference. 


BURSTING OF KRUPP 11-INCH AND WOOLWICH 6-INCH GUNS, 


Two serious cases of guns bursting have been recently 
reported. Curiously enough one is a Krupp gun and the other 
one of our own. ‘The information received is as follows :—It is 
reported from Wilhelmshaven that on October 18th, firing 
took place to test the platform of a 28 cm.—llin.—gun of 
Krupp’s mounted in Fort Heppens. At the second round the 
steel barrel of the gun burst. As it was a case of proof firing, 
the detachment were under cover and no one was hurt. The 
charge was 58 kg.—128 lb.—of powder, the largest employed in 
this gun. One fragment of the barrel weighing about 1000 kg. 
—2200 lb.—flew to a distant of over 100 metres, without causing 
injury, however. The strictest inquiry is to be instituted 
immediately with regard to this accident. At Shoeburyness, on 
Thursday, October 26th, a 6in. new type gun—Mark II. we 
believe, that is a gun of 81 cwt. firing a 100 1b. shot with a charge 
of 38 lb. of P, powder—burst at about its 250th round in front 
of the powder chamber. The breech is reported not to have 
been blown out, although fragments of the barrel were blown to 
a distance of 200 yards. The detachment, who were standing 
round the gun, did not suffer much, only one man being injured 
sufficiently to go to hospital. It may be seen that there is an 
experimental element in both these cases. The Krupp gun was 
being tried under circumstances when it was considered that 
some danger might arise to the detachment, though apparently 
it was the platform that was supposed to be the doubtful ele- 
ment. The Gun Factory gun has already been superseded by a 
pattern Mark IIL, weighing 2cwt. more than Mark II. gun. 
Nevertheless, unquestionably the accidents are both such as 
should call for much investigation. It would be unwise to offer 
conjectures as to the causes where so little isknown. The burst 
in each case has taken place in a barrel of steel. 


THE FURNESS RAILWAY, 


Tue probable acquirement by the Midland Railway Company of 
the Furness line would be another proof of thetendency of railways 
to merge into great companies. The Furness Railway dates 
back over thirty years—the first Act for its incorporation on a 
small scale being passed in 1844, and others in later years elon- 
gating it, until it now holds possession of that rich iron field from 
Carnforth by Barrow to Whitehaven—one of the richest of our 
iron deposits. It has grown greatly in the past few years, and 
now its capital approaches £6,000,000, and the length of the 
line authorised is 180 miles. It is chiefly a mineral line— 
mineral traffic giving it more than two-thirds of the entire 
revenue, though its passenger traffic is growing. Of late there 
has been with the improvement in the iron and steel trades an 
improvement in the prospects of the Furness, and there has been 
a satisfactory dividend for several years. Indeed, the Furness 
Railway may be said to be in the north-west of England a 
miniature North-Eastern Railway. The acquirement of the rail- 
way by the Midland would give to that company what it has 
long desired—a great and growing port, and would be of the 
utmost value to it as a feeder in rich mineral traffic. And there 
would be great benefit to the Furness also, for the shareholders 
would not find their dividends fluctuate so much as they have 
necessarily done with the prosperity or the reverse of the iron 
trade, whilst many of the improvements and extensions that are 
hesitated over by a comparatively small company would be 
speedily effected by that great and influential railway that takes 
its name from the midlands it traverses. It would also give to 
that company the benetit of a direct access to the lakes, and - 
that benefit cannot be too greatly estimated, when to it is added 
the fact that the Furness has also a large traffic with the Isle of 
Man and with Ireland. These facts point to an early union if 
the interests of the public in the districts served be well pro- 
tected. 


AN ELECTRIC TRICYCLE, 


TuE use of electricity has often been proposed as a motive 
power for tricycles. Success seems at last to have been attained 
by Professor Ayrton. Indeed, it appears that the improvements 
in the storage of electric energy and in electro-motors have so 
far advanced that tricycles cannot only be lighted, but also pro- 
pelled solely by electricity, as was seen from the tricycle ridden 
last week by Professor Ayrton in the City. The Faure accumu- 
lators, in which the energy was stored for the lighting and draw- 
ing, were placed on the foot-board of the tricycle, and the motion 
was produced by one of Professors Ayrton and Perry’s newly 
patented electro-motors placed under the seat of the rider. Using 
one of these special made tricycle electro-motors and the newest 
type of the Faure accumulators, the total dead weight to be 
added to a tricycle to light and propel it electrically is only 
14 cwt., a little more than that of one additional person. In the 
tricycle ridden by Professor Ayrton the ordinary foot treadles 
were entirely absent, so that there could be no question as to 
electricity being the sole propelling agency; but with ordinary 
electric tricycles it may be desirable to leave the treadles, so that 
while electric propulsion alone is used on the level, the rider can, 
on going up a steep hill, supplement it by using the treadles, 
instead of, as at present with the ordinary non-electric tricycle, 
having to get out and ignominiously push his tricycle up the hill 
before him. 


THE LIFTING STAGE AT MADISON THEATRE, NEW YORK, 


SoMETHING has been heard in this country of very novel stage 
effects which are being introduced into the United States, but 


no details have been published. The arrangements as carried 
out at the Madison Theatre, New York, are very ingenious, In — 
place of the usual fixed age 8 framework is constructed, which 
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the front and back of stage. This forms two platforms or stages, 
and it is lowered or hoisted by steam power vertically, the opera- 
tion occupying but ten seconds, and the material saving of time 
to the audience being much appreciated, the upper platform 
being arranged for use in the next scene, while the lower one is 
being acted upon. When that is finished with, the whole is 
lowered into an excavation below, bringing the upper stage on a 
level with the footlights. The arrangements in rear are neces- 
sarily three floors—one level with stage, one above, and one 
below. Of these two latter only scene-shifters’ apparatus are 
necessary, the centre floor, as usual, being devoted to actors’ 
necessities, with this advantage, that it is left entirely clear for 
them, being free from the scene shifters’ arrangements. 


LITHRATURH, 


Applied Mechanics. By Henry T. Bovey, M.A., Professor of 
Civil Engineering, &c., at M’Gill University, Montreal. Lovell, 
Montreal. 1882. 

How. far the scope of this work really answers to its title 

may be judged by the following list of its chapters :— 

Frames, Roofs, Bridges, Suspension Bridges, Arched 

Ribs, Details of Construction. It will be seen that 

a young engineer, buying the work in hopes of find- 

ing it a complete course of applied mechanics, such as is 

contained in the works of Rankine and others, would have 
reason to feel himself aggrieved. The providing and 
designing of means for bridging over a space is a very 
important point of applied mechanics, but it is scarcely 
the whole of it. The book should have been called a 
treatise on roofs and bridges. With this restriction, it 
may be commended as containing a good deal of useful 
information on the forms and joints of roof trusses, the modes 
of allowing for wind pressure—the value of which the author, 
after a sweeping condemnation of all anemometers, fixes at 
40 lb, per square foot—bridge trusses of various kinds, 
suspension bridges, and arches, As a Cambridge graduate 
who has migrated to Canada, the author would seem to 
have exceptional opportunities for comparing European 
with American practice in bridge-building—a comparison 
which ought to be made exhaustively, and could not fail 
to yield valuable results. Of these opportunities we 
cannot say that he has altogether availed himself, and we 
suspect that his practical knowledge has been chiefly 
acquired since he left this country. He goes carefrlly 
into the different trusses—Howe, Whipple, Fink, &.— 
and gives a sketch of wire rope suspension bridges, 
but he assumes that a girder bridge must necessarily be 
for a railway, he says little or nothing upon plate webs, 
and scarcely does more than touch the controversy as to 
the advantages of pin or rivet connections. It is true he 
gives a dissertation on the strength of rivetted joints, but 
in this he seems to ignore all that has been lately done in 
England to advance our knowledge on this subject. On 
the whole, while there is undoubtedly much in the book 
that is useful, it is rather hard to say to what class of 
readers it should be recommended. If it be meant for 
practical engineers, desirous of studying the subject 
of trusses, then the copious supply of examples to be 
worked out seems rather unnecessary. For junior 
students, on the other hand, these would be valuable, but 
to make a text book suitable for such readers much more 
is wanted in the way of preliminary information and state- 
ment of principles. Nor is the little we have by any 
means as clear and satisfactory as it might be. For 
instance, it is difficult to reconcile the description of the 
funicular polygon on p, 2 with ‘the definition of the line 
of resistance on p. 1. Again, on p. 12, in speaking of a 
strutted king-post roof, we find the following :—“ A portion 
of the weight upon the rafters is transmitted through the 
struts to the king-post, which again transmits it to the 
rafters to act partly as a vertical pressure upon the supports 
and partly as a tension in the tie beam.” On this we must 
remark that the king-post certainly cannot transmit to the 
rafters anything which they have already transmitted to 
it, and that all weight on the rafters must be not only partly 
but wholly represented by a vertical pressure on the 
supports, Such blemishes as these—not to speak of 
minor ones in the numbering of figures—should be 
removed, and the whole preliminary matter rewritten. 

With greater care and fuller explanations the book may 

thus be made a valuable introduction to roof and bridge- 

work, though it will still fall far short of a complete 
treatise on applied mechanics. 


Grundziige der Graphischen Statik, und deren Anwendung an 
Continuirlichen Tragern. By Dr. Karl Stetzel. Graz, 1882. 
In a review, some time back, of Captain Clarke’s “Graphic 
Statics,” we expressed our regret that writers on this sub- 
ject should insist on applying the graphical method over 
the whole domain of sidhanies, instead of being content 
to use it in cases where it possesses real advantages. The 
present short treatise, coming to us from the ancient and 
pleasant capital of Styria, carries out the principle we con- 
tended for in its fullest extent. In fact, it can hardly be 
said to be a work on the principles of graphic statics, 
except in so far as these apply to the particular class of 
problems aimed at, viz., those relating to continuous 
girders, The author begins by assuming the truth of the 
parallelogram of forces, describes its graphic representation, 
and then goes on to give those of the funicular polygon 
and polygon of forces. The properties of these, as they 
are demonstrated, are exemplified by applying them to 
various cases of ordinary girders. He then gives a short 
account of the continuous girder, and—assuming the ordi- 
nary principles of elasticity to be known—shows how to 
construct the funicular polygon for this case. In finding 
the vertical axis, he follows a method given in 1868 by 
Professor Mohr, of Stuttgart. Methods are then given, in 
irders of uniform section, for finding the deflection, 

nding moments, &c., under various cases of loading, special 
reference being made to those where some spans may be 
taken as altogether unloaded, and also where there is 
uniform loading over part of the girder only. The influ- 
ence of unequal height in the supports is then considered, 
and finally a few words are said on girders with variable 
section, The question of live loads, which is of high 


importance in almost all practical cases of continuous 
girders, is not, however, treated at all ; and the work must 
therefore be pronounced incomplete in both the subjects 
covered by its title. It isa promising fragment, and one 
is aman the more disappointed that it is a fragment 
only. 


FRIEDRICH WOEHLER. 

Ar the age of eighty-two years and full of honour, after a life 
actively devoted to scientific work of the highest and most accu- 
rate kind, which has contributed more than that of any other 
contemporary to establishing the principles on which an exact 
science like chemistry is founded, the illustrious Wohler has gone 
to his rest, 

After he had worked for some time with Berzelius in Sweden, 
he taught chemistry from 1825 to 1831 at the polytechnic 
school in Berlin ; then till 1836 he was stationed at the higher 
polytechnic school at Cassel, and then he became ordinary 
professor of chemistry in the University of Gottingen, where he 
remained till his death. He was born on the 31st July, 1800, at 
Eschersheim, near Frankfort-on-the-Main. 

Until the year 1828 it was believed that organic substances 
could only be formed under the influence of the vital force in the 
bodies of animals and plants, It was Wohler who proved by 
the artificial preparation of urea from inorganic materials that 
this view could not be maintained. This discovery has always 
been considered as one of the most important contributions to our 
scientific knowledge. By showing that ammonium cyanate can 
become urea by an internal arrangement of its atoms, without 
gaining or losing in weight, Wohler furnished one of the first and 
best examples of isomerism which helped to demolish the old 
view that equality of composition could not co-exist in two 
bodies A and B with differences in their respective physical and 
chemical properties. Two years later, in 1830, Wohler 
published, jointly with Liebig, the results of a research 
on cyanic and cyanuric acid and on urea. Berzelius, in his report 
to the Swedish Academy of Sciences, called it the most important 
of all researches in physics, chemistry, and mineralogy published 
in that year. The results obtained were quite unexpected, and 
furnished additional and most important evidence in favour of 
the doctrine of isomerism. In the year 1834, Wohler and 
Liebig published an investigation of the oil of bitter almonds. 
They prove by their experiments that a group of carbon, 
hydrogen, and oxygen atoms can behave like an element, take 
the place of an element, and can be exchanged for elements in 
chemical compounds. Thus the foundation was laid of the 
doctrine of compound radicles, a doctrine which has had and 
has still the most profound influence on the development of 
chemistry—so much so that its importance can hardly be exagge- 
rated, Since the discovery of potassium by Davy, it was assumed 
that alumina also, the basis of clay, contained a metal in com- 
bination with oxygen. Davy, Oerstedt, and Berzelius attempted 
the extraction of this metal, but could not succeed. Wohler 
then worked on the same subject, and discovered the metal 
aluminium. To him also is due the isolation of the elements 
Yttrium, Beryllium, and Titanium, the observation that silicium 
can be obtained in crystals, and that some meteoric stones con- 
tain organic matter. He analysed a number of meteorites, and 
for many years wrote the digest on the literature of meteorites 
in the Jahresbericht der Chemie ; he possessed perhaps the best 
private collection of meteoric stones and irons existing. Wohler 
and Sainte Claire Deville discovered the crystalline form of 
boron, and Wohler and Buff the hydrogen compounds of silicium 
and a lower oxide of the same element. This is by no means a 
full statement of Wohler’s scientific work ; it even does not 
mention all the discoveries which have had great influence on 
the theory of chemistry. The mere titles of the papers would 
fill several closely-printed pages. The journals of every year 
from 1820 to 1881 contain contributions from his pen, and even 
his minor publications are always interesting. As was truly 
remarked ten years ago, when it was proposed bya Fellow of 
the Royal Society that a Copley Medal should be conferred upon 
him : “for two or three of his researches he deserves the highest 
honour a scientific man can obtain, but the sum of his work is 
absolutely overwhelming. Had he never lived the aspect of 
chemistry would be very different from that it is now.” 

While sojourning at Cassel, Wohler made, among other 
chemical discoveries, one for obtaining the metal nickel in a 
state of purity, and with two attached friends, he founded a 
factory there for the preparation of the metal. 

Among the works which he published were “ Grundriss der 
Anorganischen Chemie,” Berlin, 1830, and the “ Grundriss der 
Organischen Chemie,” Berlin, 1840. Nor must we omit to 
mention “Praktischen Uebringen der Chemischen Analyse,” 
rng 1854, and the “Lehrbuch der Chemie,” Dresden, 1825. 
4 vols. 

At a sitting of the Academy, held on 2nd October, 1882, M. 
Jean Baptiste Dumas, the permanent secretary, with profound 
regret, made known the intelligence of the death of the illus- 
trious foreign associate, Friedrich Wohler, professor in the Uni- 
versity of Géttingen. He said :—“M. Friedrich Wohler, the 
favourite pupil of Berzelius, had followed in the lines and 
methods of work of his master. From 1821 till his last year 
he has continuously published memoirs or simple notes, always 
remarkable for their exactness, and often of such a nature that 
they took among contemporaneous production the first rank by 
their importance, their novelty, or their fulness. Employed 
chiefly, during his sojourn in Sweden, in work on mineral 
chemistry, he has remained all his life the undisputed chief in 
this branch of science in German universities. This preparation 
and pre-occupation, which one might have thought sufficient to 
occupy his time, did not, however, prevent him from taking the 
chief part in the development of organic chemistry and of filling 
one of the most elevated positions in it. 

“His contemporaries have not forgotten the unusual sensation 
produced by the unexpected discovery by which he was 
enabled to make artificially, and by a purely chemical method, 
urea, the most nitrogenous of animal substances. Other trans- 
formations or combinations giving birth to substances which, 
until then, had only been met with in animals or plants, have 
since been obtained, but the artificial formation of urea still 
remains the neatest and most elegant example of this order 
of creation. All chemists know and admire the classical memoir 
in which Wohler and Liebig some time after made known the 
nature of the benzoic series, and connected them with the 
radicles of which we may consider them as being the derivatives 
comparable with products of a mineral nature. Their memoirs 
on the derivatives of uric acid, a prolific source of new and 
remarkable substances, has been an inexhaustible mine in the 
hands of their successors. 

“This is not a moment when we should pretend to review the 
work which M. Wohler has done in mineral chemistry. Among 
the 240 papers which he has published in scientific journals, there 
are few which the treatises of chemistry have not immediately 
turned to account. We need only confine ourselves to the dis- 
covery of aluminium to which the energy and inventive genius of 


our confrére, Henry Deville, soon gave a place near the noble 
metals. United by a rivalry which would have divided less 
noble minds, these two great chemists carried on together their 
researches in ehemistry and joined their forces to-clear up points 
still obscure in the history of boron, silicium, and the metals of the 
platinum group, and remained closely united, which each year 
only strengthened. 

“The reader will pardon me a souvenir entirely personal. We 
were born, M. Wohler and I, in 1800. I am his senior by a few 
days. Our scientific life began at the same date, and during 
sixty years everything has combined to bind more closely the 
links of brotherhood which has existed for so long a time.” 


OONTRAOTS OPEN. 


Tue East Indian Railway Co. requires tenders for the supply of 
twenty-five locomotive engines, each engine to have inside 
cylinders, 18in, diameter and 24in. stroke, and six wheels 5ft. 
diameter, all coupled ; wheel base 15ft., gauge 5ft. Gin. (Indent 
48). (1) The work comprised in this specification consists of 
twenty-five locomotive engines without tenders, suited to the 
5ft. 6in. gauge. The engines are to be built in general accordance 
with the drawings marked 1960, Nos. 1 to 148, which are exhibited 
with this specification subject to such alterations as are named in 
this specification, or may be directed subsequently by the com- 
pany’s engineer. The contractor whose tender is accepted must 
make his own copy of the drawings, and must prepare, at his own 
cost, from them, from the specification, and from the instructions 
of the company’s engineer, a ~——— set of detail drawings, 
which are to be in every respect as shall be approved by the com- 
pany’s engineer. The contractor is to be entirely responsible for 
the efficiency of the engines in all respects, notwithstanding any 
approval which the company’s engineer may have given of the 
detail drawings prepared by the contractor; and the company do 
not guarantee the accuracy of the drawings exhibited. (2) The 
general dimensions and capacity of the engines are as follows :— 


Engines. 
Diameter of wheels .. .. .. oo OSft. fin. 
Working steam pressure, per square inch .. .. .. 140 lb. 
External heating surface of tubes, not lessthan .. 1146 sq. ft. 
Heating surface of fire-box, not less than.. .. .. 1115 sq. ft. 
Grate surface.. .. .. . 19} sq. ft. 


Materials.—(3) The whole of the boiler plates which are flanged 
or otherwise worked in the fire, the rivets used in the boilers, and 


.| also all other parts specially mentioned in the specification must * 


be of Lowmoor iron, supplied by the Lowmoor Iron Company. The 
remainder of the plates, angle irons, bars, and rivets to be used in 
those engines, except in the platforms, tanks, smoke-boxes, chim- 
neys, ash-pan, clothing, awnings, fire doors, buffer, and framing 
— are to be of Lowmoor, Bowling, Farnley, or Taylor Brothers 

est quality of iron obtained from the makers. Frame plates are 
to be of Yorkshire quality, made by Messrs Cammell, Messrs. Sir 
T. Brown and Co., or the Park Gate Iron Company, or makers of 
equal character in the opinion of the company’s engineer. All 
other plates and all — irons must be of best best, made by some 
manufacturer approved by the company’s engineer, unless other- 
wise specified. All plates and angle irons are to be legibly marked 
with the maker’s name and brand, which are to be so placed that 
they can be seen when the part of the engines in which it is used 
is finished. The cast iron used in all articles having working sur- 
faces is to be made from cold blast pig iron, and must be close- 
grained, hard, tough, and perfectly free from all defects and 
blemishes. The india-rubber is to be of the best quality, obtained 
from a maker approved of by the company’s engineer. The names 
of the makers from which it is proposed to obtain the copper 
yer copper and brass tubing, steel, and all other materials, are to 

e submitted to the company’s engineer, and must be approved by 
him before the orders for the materials are arranged. Where 
brass is not otherwise specified, it must be good tough metal. Gun- 
metal is to be composed five parts copper and one part tin. All 
steel used in this contract is to be made of Swedish iron, of high 
quality, approved by the company’s engineer, properly converted 
in this country by cementation, and then cast in small crucibles, 
unless other eal te specially mentioned. The company’s engineer 
is to have power to adopt any means he may think advisable in 
order to satisfy himself that the kinds of materials specified are 
actually used throughout the contract. 

Boiler Barrel.-—(4) The barrel of the boiler is to be made of two 
jin. and one sin. plates, in three rings, each of one plate, arranged 
telescopically, the least internal diameter being 4ft. 3in. The 
vertical seams are to be lap-jointed and single rivetted, 2hin. lap, 
1jin. pitch of rivets, and fin. diameter of rivets. The longitudinal 
seams are to be jointed and double rivetted, with inside and out- 
side butt strips, Tin. wide by 3in. thick. The butt strips are to be 
so rolled that the fibre of the iron may be in the same direction as 
in the plates they connect. The joint of the middle plate will be 
welded under the dome, and the inside strip must be carried round 
the opening to the edges of the plates, and be in. thick ; the joints 
of the other rings must be above the water level. The front tube 
plate is to be gin. thick, flanged forward to carry the smoke-box, 
and secured to the boiler barrel by an angle-iron ring, bored, faced, 
and turned on the edges. When finished this angle-iron ring must 
be nowhere less than }}in. thick, and it must be zig-zag rivetted to 
the barrel, but single rivetted to the tube plate. A wrought iron 
ring, 2ft. inside diameter, made of one plate gin. thick, welded 
and flanged, is to be rivetted to the middle plate of the boiler 
barrel. A dome of the same diameter, and made in the same way 
of Sin. plate, having a corresponding flange, is to be bolted to the 
upper flange of the ring. The meeting flanges of ring and dome 
must be turned all over, and the joint — ge y true, and 
when finished they must be each lin. thick. The joint must be 
held by fin. bolts at not more than 2}in. pitch. Suitable wash-out 
plugs are to be inserted in the smoke-box tube plate, fire-box shell, 
and in any other place they are required. 

Mud Collector.—(5) A hole not larger than 6in. diameter is to be 
cut at the bottom of the middle ring of the boiler barrel, over 
which a wrought iron ring flanged at each edge is to be rivetted. 
The flange on the boiler must be not less than 2%in. wide by ;%in. 
thick. On this ring a wrought iron cover is to be bolted. The 
ring and cover are to be turned and faced to make the joint, and 
the cover is to be fitted with a gland cock worked from the foot- 
plate, and a copper discharge pipe carried out to the front of the 
cylinder.—(6) The fire-box casing is to be raised above the level of 
the top of the barrel. The top and sides of the fire-box casing are 
to be made in one plate 4in. thick. The front plate is to be Sin. 
thick, and back plate 4in. thick. The front plate is to be flanged 
and double rivetted to the boiler barrel and to the fire-box casing. 
The back plate is to be flanged all round, and double rivetted.to 
the side plates. 

Safety Valves.—(7) A hole not larger than 1ft. 14in. in diameter 
is to be made in the top of the fire-box casing, over which a 
wrought iron ring is to be rivetted. The upper face of the ring is 
to be turned and faced, and finished to form the seating for a pair 
of Ramsbottom safety valves, made in one casting.—(8) Boiler 
Staying: The front tube plate is to be stayed by a deep tee iron 
rivetted across the tube plate inside the boiler. The upper part of 
the back plate of the fire-box casing is to be stayed to the barrel of 
the boiler and to the front tube plate. Palm stays will also be 
fixed to the boiler barrel and the front plate of fire-box.—(9) Boiler 
Expansion Brackets: The after part of the boiler is to be carried 
by angle irons rivetted on the sides of the fire-box shell, and sup- 
ported by wrought iron brackets fixed to the frame plates. A 
steadying stay is also to be fixed on back of fire-box “| 


y is 
and held by suitable attachment to frame or cross stay. 
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grating of teak is to cover the foot-plate. A lamp and holder 
must be fixed to the stay plate between the frames, to illuminate 
the valve motion. 

Cylinders. —The cylinders are to be of cold blast cast iron, as 

as possible, from honeycomb, and other defects or 
blemishes. They are to be 18in. diameter when finished, and 
suited to a 24in. stroke. The clearance at each end must not be 
more than gin. They must be 18}in. diameter at each end, and 
the leading ape rings must overrun the end of the barrel in, at 
each end of its stroke. All joints are to be planed or ¢urned, and 
scraped to a true surface. the bolts securing the cylinders to 
the frames are to have cupped heads on the outside. ey must 
be driven in as tight as possible, and have nuts on the inside. 
glands and packing rings to be of gun-metal. All the nuts in the 
smoke-box connected with the cylinders are also to be of gun- 
metal, and must have solid ends, The cylinders are to be provided 
with gun-metal lubricators and water cocks, the latter worked by 
a bandle from the foot-plate. Each pair of cylinders must be cast 
of the same metal, and when finished they must be tested by 
hydraulic pressure to 250 lb. ¥ square inch, The exhaust pipes 
are to be of copper, No. 9 B.W.G., and are to have gun-metal 
flanges, and are to terminate in a gun-metal nozzle, which will 
also form the steam jet. The slide valves are to be made of gun- 
metal. The buckle is to be of wrought iron. The pistons are to 
be of cast iron, of a softer description than the cylinders, and 
turned yin. smaller than the cylinder. The rings are to be of 
gun-metal. They wi'l be turned jin. larger than the cylinders, 
and then cut at an angle and sprung into their places. 
When finished the whole must be an easy but accurate 
fit in the cylinder, so that the piston and rod can be moved easily 
backwards and forwards. The piston rods are to be made of steel 
—carefully annealed—made b by maker approved by the com- 
pany’s engineer. They are to be fixed to the piston by a cone and 
nut. The coned parts 7: into the crosshead and piston are to 
be of larger diameter than the body of the piston rod. The con- 
necting rods are to be forged of Lowmoor iron, in one length, 
without weld, and then machined and finished bright all over. 
They are to be fitted with gun-metal bearings. The cotters and set 
screws are to be of the best crucible cast steel—carefully annealed 
—and the bolts are to be made of Lowmoor iron. These rods, and 
also the coupling rods, are not to be made of scrap iron ; they 
must be made of new iron, the forgings being made by the Low- 
moor Iron Com The coupling rods are to be of Lowmoor 
iron, forged solid in one length without weld. They are to be 
machined and finished bright all over, and to be made with solid 
circular ends fitted with gun-metal bushes. All keys and set 
screws are to be of best crucible cast steel. The slide blocks are to 
be of cast iron perfectly sound and chilled on the bearing surfaces. 
The crosshead will be of ge ge iron, and the pin of steel or 
of iron case-hardened. The slide bars are to be of steel, of the 
same Foy aol as the _ rod, machined all over, and made 
perfectly true. The slide bar brackets are to be poet on both 
sides, and bolted to the motion plate with turned bolts, or rivetted 
with cold turned rivets. 

Excentrics.—The excentrics are to be in two pieces, the smaller 

iece being of wrought iron, and the larger piece of cylinder metal, 
aceek together by wrought iron bolts. The excentrics are to be 
held on the shaft by steel keys gin. by lin., and by two fin. steel 
set screws. The excentric straps are to be of wrought iron, havi 

a gun-metal liner. The excentric rods are to have butt ends, an 
be fastened to the straps by bolts. The excentrics and straps are 
to be faced on the sides, and the straps are to be din. narrower than 
the excentrics, The butts and rods are to be planed, and all bolts 
and studs are to be turned, and the heads faced and polished. 
bog bolts through the straps are to have the heads shaped to suit 

e straps. 

Valve Motion.—All parts of the link motion, from valve spindle 
to the sector plates, are to be of Lowmoor iron, machined all over, 
and got up bright, and the joints case-hardened, and finished in the 
best manner. All rubbing and wearing surfaces must be as large 
as possible. The width of the expansion link is not to be less than 
2hin., and the pins must not be less than 1fin. diameter. All the 
holes must be perfectly fair and true, all the pins parallel, and all 
the surfaces true to one another, and there must be no spring or 
twist upon any part when it is all coupled up. All the separate 
parts must be, as in all other cases, interchangeable. A test piece 
of iron, Zin. diameter, must be put with all articles in the furnace 
to be case-hardened ; this, after being hardened, must be broken 
and submitted to the company’s engineer for his approval. The 
case-hardening of this test piece must be at least 3°32in. deep, or 
the articles case-hardened with the test piece will be rejected. 
The reversing screw is to be fixed on the left-hand side of the 
engine injectors. There will be two injectors, No. 10 size, of the 
Gresham and Theward pattern, and of gun-metal, the cones being 
made movable for renewal. The feed, steam, and delivery pipes 
are to be of solid drawn copper, No. 9 B.W.G. All the flanges 
must be marked from a template, and the pipes are to be so uni- 
form in length that they may be used in any engine. Care must 
be taken that they may be so set that the flanges may fairly bed 
without any spring h pe the pipes. All the joints are to be faced 
and made with boiled oil. 

Wheel Bodies.—The bodies of the wheels are to be forged with 
solid arms and bosses, and neatly finished. The bosses are to be 
bored out, and the rims rough turned. The wheels are then to be 
pressed on their axles by hydraulic pressure and keyed. The rims 
are to be finished on their own axles, and the tires put on and 
turned. Should any of the rims or bosses be found defective after 
boring or turning the wheel will be rejected. The outside dia- 
meter of the wheel centres are to be turned to a gauge, to ensure 
all being exactly alike in diameter. The wheels are to be forced on 
> pn ng by a hydraulic pressure of 12 tons per inch of diameter 

Tires.—The tires are to be made from steel of the highest 
repute for locomotive purposes by manufacturers, and in a manner 
approved by the company’s engineer, and they are also to be 
of the highest quality of their classes made by the approved 
manufacturers. They are further to stand the following tests :— 
One tire in every batch delivered, if the batch be less than fift; 
or one in every ty if more than that number be delivered, w 
be tested in the following manner: The tire being placed in a 
running position, and vous | on a solid foundation, a weight of 
20 ewt. will be allowed to fall freely on the rim from a height of 
10ft. and upward, until the deflection of the tire amounts to one- 
sixth of its original diameter on the tread ; a piece will then be 
cut, and machined cold from the tires tested as above, and be 
tested for tensile strength. Should the tire show signs of cracking 
when submitted to the falling weight test, or should the piece 
submitted to a tensile test fail to stand a strain of 45 tons per 
square inch of original section, or should the percentage of reduc- 
tion of area at the point of fracture be less than 20 per cent., the 
batch of tires from which the tested tire was taken shall be 
rejected, unless it shall appear by such further tests of the same 
batch as the company’s engineer may assent to, that the tire 
selected did not fairly represent the quality of the batch. The 
tensile tests are to be conducted by some person approved by the 
company’s engineer, who will report the results of them to him. 
The falling weight tests are to be conducted at the works of the 
manufacturers of the engines, after the delivery of the batch from 
which the tires tested are taken ; and he must find all necessary testing 
machines, which must be constructed in a manner approved by the 
company’s engineer, and be at all cost of the testing, and must 
return the tires to the firm who made them, if the tested tires 
should fail to stand the pe coma tests. All rejected tires will be 
marked in some easily inguishable manner, but not so as to 
render them unsaleable to other parties. The tires must be care- 
—_ bored, and turned all over to a thickness of 2hin. in the 
middle of th 


e tread, and to a width of 44in., and s on at a | charg 


low heat, one-thousandth of the diameter being allowed for 
contraction, They are to be secured to the rims with soft steel 
. stud bolts, tapped into the rims and tires. The balance weights 


are not to be forged solid with wheels. They must be of cast 
iron, fitted into the wheels, and held by plates and bolts. The 
axles are to be of faggotted Yorkshire iron, and made by the Low- 
moor Company, or Messrs. Taylor Brothers, and must be turned 
all over and finished bright. The axles are to be teed to run 
150,000 miles for each straight axle, and 100,000 miles for each 
crank axle, and each axle is to be stamped with the word ‘‘ guaran- 
teed,” and mileage it has torun. Any axle which, before it has 
run this mileage, shows any defect which, in the opinion of the 
company’s locomotive superintendent, makes it desirable that the 
axle should be taken out of the engine, is to be replaced by an axle 
of the same make, and under the same guarantee. The contractor 
is to accept the statement of the locomotive superintendent as to 
the mileage run by the axle replacement of which is claimed. The 
axle to be delivered to the company in any port in England named 
by the company free of cost. 

Crank Pins.—The crank pins are to be of hammered iron, and 
case-hardened ; they are to be forced into the wheels by hydraulic 
pressure, and carefully rivetted over on theinside. The axle-boxes 
are to be of cast iron, with gun-metal bearings. The axle-box 
guides are to be of cast steel, with top and sides in one piece. They 
are to be hard and close-grained castings, and free from defects of 
all descriptions. The faces against the frames and axle-boxes are 
to be planed, the holes are to be drilled perfectly fair, and the 
guides rivetted to the frames with cold turned rivets countersunk 
on the guides and on the outside of the frame. The axle-boxes 
are to fit the backs of the guides, so as to support their own weight. 

Bearing Springs.—The steel of which the springs are to be made 
is to comply, on analysis, with the following conditions. Its carbon 
must not ex ‘7 per cent., or be less than ‘45 per cent. Silicon, 
phosphorus, sulphur, must not be present in greater proportions 
than °06 per cent. each, and the manganese must not exceed “6 per 
cent. One plate in every 100 springs will be subject to complete 
analysis by a metallurgist, selected by the company’s engineer. 
Should the analysis show the carbon, silicon, phosphorus, or 
manganese in the steel to exceed the specified maximum, or should 
the carbon fall short of the specified maximum, the lot of springs 
from which the plate was taken will be rejected. All rejected 
springs will be marked in some easily-distinguishable manner, but 
not so as to render them unsaleable to other parties. Each spring 
is to be tested before being put into its place, by being brought 
down straight several times, after which it must recover its previ- 
ous form without damage or permanent set. The spring links are 
to be provided with screw adjustments of a description satisfactory 
to the company’s engineer. The spring link brackets are to be 
rivetted to the frames with cold turned rivets. A brake block is to 
be fixed in front of each of the wheels, the whole to be worked by 
a steam cylinder placed on the left-hand side of the engine. It 


must be fitted with a regulating or reducing valve of approved | shall be 


make, so that the brake pressure is easily regulated by the engine- 
driver. All the working parts are to be case-hardened. The 
blocks are to be of cast iron, and must clip the flanges of the 
wheels, The brake is to be arranged so that a screw worked by 
hand may be fitted in India if desired. 

Awning Cab.—An awning is to be provided over the foot-plate, 
the roof of which will be of wrought iron, No. 16 B.W.G. for the 
outer, and well-seasoned teak for the inner covering. The sides of 
the cab are to be formed of sheet iron, with mgt gers above the 
handrail level. At the front of the cab, on side, a glazed 
window will be pla A wrought iron weather screen, with two 
windows 13in. Saetes, will be fixed at the top of the fire-box 
shell.— Buffer Plank and Buffers: The buffer sg at the front 
end is to be of wrought iron I}in. thick and 1din. deep. It is to 
be bolted to 44in. angle irons rivetted on each side of each frame 
plate. The draw hook is to be fitted with a draw spring, consisting 
of india-rubber cylinders of approved strength. The buffer heads, 
plungers, and boxes are to be entirely of wrought iron. They are 
to be fitted with india-rubber cylinders. ‘The whole to be of 
dimensions and strength to be approved by the company’s engineer. 
The india-rubber springs are to be guaranteed to stand without 
injury for three years and a-half from the date of the last delivery 
under this contract ; all springs failing within that period are to 
be replaced by springs under some guarantee. The trailing foot- 
plate is to be of cast iron of sufficient weight to make an equal load 
on the three axles. It is to be slotted out at the end to allow the 
drawbar and safety links to play. The drawbar is to be connected 
to the engine close up to the fire-box, and is to be at least 2din. 
diameter. The drawbar must be forged in one piece without 
+ ae ages safety links are to be of sectional area equal to the 

w 

Lamps and Brackets.—Two wrought iron brackets are to be fixed 
on the platform at the front end of the engine. One large head 
lamp, with a Qin. glass, two side lamps, with 6in. bulls-eye 
glasses, one red and one white, two gauge lamps, one lamp for 
valve motion, and two hand lamps to the company’s patterns are 
to be furnished with each engine. Each engine is to be supplied 
with a teak box with padlock, and containing a complete set of 
screw keys from ,‘;in. to l}in., one large and one small monkey 
wrench, both worked by a screw, one heavy and one hand hammer, 
one lead and one copper hammer, and a small assortment of files— 
12in. and 14in.—chisels, pin, and copper punches, and other use- 
ful hand tools. Each engine is to be supplied with the necessary 
fireirons and tools, viz., rake, pricker, plug rod, dart, tube 
scraper, long shovel, ‘wire tube brush, foot-plate, brush, and coal 
shovel ; a 20-ton traversing screw jack, a crowbar, an oil can, an 
oil bottle, and an oil feeder. 

General: Means of Lubrication.—All working parts are to be 
furnished with the most approved fashion, which are to be to the 
satisfaction of the ene gh engineer. il cups are to be forged 
or cast on where possible, and in all parts made of wrought iron, 
unless otherwise specified. The oil cups are to be worked out of 
the solid, but not in such a way as to diminish the sectional area of 
the part below its proper strength. When lubricators are — 
on solid, the syphon pipes must be also solid. Whenever possible 
cover must be put on the lubricators and oil cups. Each cylinder 
is to be provided with a self-acting lubricator to oil the piston when 
running without steam, and a lubricator on the displacement 
_— e for oiling the slide valves. A lubricator is to be provided 
or each slide bar ; also one above each piston gland and one above 
each valve spindle gland, with a small pipe from each leading to 
the rods.— Bolts, Nuts, and Flanges: All bolts, heads, and nuts, 
whether black or polished, are to be made to Whitworth’s standard 
gauges, and screwed to his standard pitch. Articles requiring a 
screw key are in all cases to he made to one of the standard sizes of 
nuts, All nuts for cylinders and glands are to be case-hardened. 

Painting and Stamping.—Before being cleaded the boiler and 
fire-box must have two thick coats of red lead and boiled oil, the 
first coat to be put on when the boiler is hot. The wood cleading 
is also to have one coat of red lead before the iron plates are put 
on. The cleading plates, frames, splashers, platforms, and wheels, 
and all other parts of the engine and tender not got up bright, are, 
after having been thoroughly filled up and rubbed down to a good 
surface, to have two coats of lead colour. Every part of the engine 
is to be marked to its place, to have the number of the engine on 
it, and the letters E.I.R. The maker’s name-plate must not be 
larger than 6in. by 4in., and must be of cast iron placed as directed 
by the company’s engineer. The woodwork is to be sand-papered 
and varnished twice, and the outer face of the upper roof is to 
have three coats of white-lead paint. Each engine is to have fixed 
in a suitable D ppasce ray plate with the letters E.I.R., and such other 
numbers and marks cast on it as the company’s engineer may 
direct. Generally the engines are to be completed in the best style 
of locomotive work, care being taken that all the s of any one 
engine may be interchangeable with the corresponding parts of any 
of the other engines, and all usual parts and fittings are to be 
supplied, whether mentioned or not in this specification, without 
e beyond the contract amount, 

Erection and Testing.—Each engine is to be erected complete, 
ready for running, on the works of the maker; and it is to be 
tried in in the presence of the company’s engineer or 


truck 
his | best, 10s.; seoonds, 9s.; 


deputy, to whom notice must be given before the trial. The pres- 
sure on the boiler during the test is to be kept at 140lb. per square 
inch, Should any part of the engine or boiler require alteration, 
or any defect appear during the trial, the defect must be made 
good or the alteration completed, and the engine again tried in 
steam till it shall be perfectly steam-tight, and shall be satisf 
to the company’s engineer. e boiler is to be tested when finished, 
before being mounted on the frames, to 2001b. per square inch by 
hydraulic promere. The weights upon each wheel, when the 
engine is full and light, are to be carefully ascertained separately 
by a machine which the company’s engineer shall consider satisfac- 
tory. Any part of the work which is found to be in any way 
defective, or not in accordance with the tests or other require- 
ments of this specification, will be pene. The contractor must 
provide, free of charge, all tools and required by the com- 
pany’s engineer for the inspection of the work. 
Preparation for Shipment and Packing.—After each engine has 
been tested, and the company’s engineer, or his deputy, inti- 
mated his approval of them, they are to be taken to pieces and 
prepared for shipment. The boilers, frames, and other heavy 
ays are to have wrought jron rings or hooks rivetted to them, 
‘or facility of lifting when being shi; The boiler, frame, and 
cylinders, with platform plates and buffer planks, may be sbipped 
in one piece, care being taken to box them up with wood and 
otherwise protect them from damage in such a manner as shall be 
satisfactory to the company’s engineer. Each pair of wheels, with 
its axle and cranks, is to be shipped in one piece, the axle journal 
and cranks being carefully protected zinc paint and wooden 
ing, and the cranks and pins well boxed in with wood. All 
other parts, including the awning, are to be packed in strong cases 
lined with tin, well soldered down, the case containing the lamps 
being further packed with straw in a crate. All parts and cases 
are to be distinctly marked with their an oe such descrip- 
tive and shipping marks as may be directed. e costs of packing 
and marking, as well as the costs of delivery, are to be included in 
the amount at which the contractor tenders to supply the engines. 
Drawings.—The contractor is to furnish, with the second engine, 
three complete sets of detail and general drawings of the engines, 
exactly as made, on tracing cloth of double elephant size. Each 


set is to be fastened together with strips of wood and brass thumb-— 


screws, and is to be fitted in a circular tin case marked as may be 
directed. The cost of these drawings is to be considered included 
in the amount of the tender. 

The engines are to be constructed and delivered as follows :— 
— weeks from the date of acceptance of tender. The first 
four engines are to be delivered within —— weeks, and the 
remainder thenceforward at the rate of one engine every week 
until the delivery of the whole is completed, The whole contract 
completed within —— weeks from the date of acce; 
ance of tender. Tenders are to be delivered at the oftives of the 
companv, Nicholas-lane, London, E.C., on the the 9th November, 
before one p.m. They are to be addressed to A. P. Dunstan, = 
with the words ‘‘ Tender for Locomotives” on the envelope. 
general conditions are as usual in this company’s specifications. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

To-pay upon Change in Birmingham, and yesterday in Wolver- 
hampton, there was much por. amongst the ironmasters 
of the low _— which some iron mi ts are accepting, These 
merchants have bought upon terms which permit them to sell at 
prices only a little in advance of those which makers quoted before 
the rise of 10s. per ton declared by some of the marked bar 
houses at the quarterly meetings. It was not therefore easy, either 
this afternoon or yesterday, to get the full advance for any 
quality other than that of the marked bar firms, who are quoting 
upon the basis of £8 per ton as the crucial bar rate. 

The business done related largely to hoops and small sections of 
angles and bars, together with plates for bridge and girder and tank 
making. There were hoop firms who reported some excellent new 
business on export account, one firm having booked in the past five 
days enough work to keep them on for the month. In that case 
the price named to us was equal to £7 per ton at the works. At 
£7 also there were sales of good working-up bars, capable of bearing 
some heavy work on the anvil. 

Angles of the usual bridge-building sections were easy to buy at 
£7 10s. The prices which makers of girder and bridge plates were 
asking were from £8 10s. to £9. But the higher figure was diffi- 
cult to secure, notwithstanding that there is more demand for this 
description of iron this week than last. High-class boiler plates 
were not to be had at under £9 10s. 

The sheet makers reported themselves all full of work for some 
time ahead in filling orders for the galvanisers and for shipment in 
the black state, mainly to Russia and Canada. But neither to-day 
nor yesterday did they do much new business. Nor were galvanised 
sheets greatly in request. The week’s mail from the Cape had 
brought very few orders and but little money. The reports from 
Australia, moreover, still testify to the weakening effects of accu- 
mulated stocks, for they indicate that prices of galvanised sheets 
have receded 12s, 6d. per ton on the fortnight. Still the galva- 
nisers reported a better business on home account, mainly for the 
agricultural shires. Thin stamping sheet orders are keeping the 
mills of the chief firms fully occupied, mainly on Australian, 
continental, and United States account. There is plenty of com- 

tition, but makers’ prices are fully upheld. Sheets of Siemens- 
Martin steel keep to the fore, and they were being offered to-day at 
prices quite £3 below those of charcoaliron. At such a figure steel 
sheets are being rolled by the Hope Company of Tipton from 
blooms and ingots supplied by Messrs. Tangye, Limited, of Birming- 
ham. The Hope Company are now rolling sheets of 26 ga Oft. 
by 3ft., and find that the steel will bear rolling to the 8S 
even of paper. 

Messrs. H. P. Parkes and Ross, of Tipton, have recently 
—— cables of 2hin. and 3in. iron, and are now engaged upon 
some 0 

The makers of tanks for storing water and oil are mostly busy. 

The constructive departments at certain galvanising works are 
well enpgiied with roofing orders, mostly upon home account, and 
during the week some rather good orders have come to hand for 
ordinary iron roofing for India, one order relating to somewhat 
over 700 tons. 

Makers of iron wire rods were this afternoon unable to report 
much new business, notwithstanding that in the Australian market 
fencing wire is worth more by some 7s. 6d. per ton than it was a 
fortnight ago. Best puddled wire rods were quoted to-day £8 15s. 
per ton, and second best £7 7s. 6d., delivered equal to Birmingham. 

Tin-plate-making is suffering by reason of the competition from 
South Wales. a to the unprofitable prices which rule the 
market, the Osier Iron Company, Wolverhampton, proposes to 
close its tin-plate department altogether, and has given a 
month’s notice to terminate its —_ with the men in 
this branch to the number of eighty. The firm will keep on the 
sheet business as usual. 

Pig iron is quiet, ie prices are upheld. Some makers of 
Staffordshire all-mine hot-blast sorts are ~— as high a 
as £3 15s. per ton ; cold-blast keeps firm at £410s. A new brand 
— the market this week is the “Fenton,” made by the 

orth Staffordshire Coal and Iron Company, which is quoted at 
55s. for forge sorts. 

In the coal trade business is fairly active. The Cannock Chase 
owners, with the view of giving their men another advance of about 
3d. “‘per day” or stint, were asking to-day a further rise of 1s. per 
ton. The new quotations were Deep” sorts delivered on 

, 11s.; seconds, 10s.; cobbles, 9s. per ton. ‘*Shellow:” 
cobbles, 8s, per ton ; but realised prices were 
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generally from 6d. to 1s. under these figures. Steam coal was 6s. 
to 6s. 6d., which is a rise of 6d.; forge coal was also worth 6d. per 
ton more than last week. Upon fine slack there was a quoted rise 
of 6d., and upon rough slack of 1s. 

The fivished ironworkers of Staffordshire on Monday formall: 
laid their claim for a 10 per cent. advance before the Sout 
Staffo. ishire Mill and Forge Wages Board, meeting in Wolver- 
hampton. They urged that trade had improved, that selling prices 
of iron had been declared up, and that labour was scarce. They 
strengthened their claim by stating that the North of England men 
were already receiving 24 per cent. more than the Staffordshire 
men, and were now asking a further advance of 74 per cent. But 
the masters refused to advance upon the present rate of 8s. per 
ton for puddling, short weight, arguing that with marked bars 
nominally at £8 that was a fair wage. It was ultimately resolved 
to call in the new president, Alderman Avery, of. Birmingham, to 
arbitrate. 

The operatives engaged in the Worcestershire and Staffordshire 
chain trade have resolved to come out on strike unless their 
masters concede them an increase of 10 per cent. in wages. During 
the past eighteen months or so these operatives have, the masters 
assert, received advances amounting to almost 80 per cent. Owing 
to the activity in the shipbuilding yards, there is at date a large 
demand for chains. 

The executive of the South Staffordshire and Worcestershire 
Operative Nailmakers’ Association resolved on Monday to give 
the employers fourteen days’ notice for an advance in wages to the 
extent of 10 per cent. on wrought nails, and 3d. per 1000 on horse 
nails. This decision affects some 30,000 workpeople. 

The Darlaston nut and bolt makers have granted to the opera- 
tives an average advance of 10 per cent. upon all swaged bolts, 
cap, cheese, countersunk, and American, from jin. to jin. bolts, 
both inclusive, and a similar advance on }in. to 2in. swagged square 
and hexagon head bolts and round necks. The concession is to 
take effect upon all work made after October 26th, 1882, and to 
remain in force until June Ist, 1883, subject to a calendar month’s 
notice on either side. 

Several of the difficulties that surround the Electric Lighting Act 
were cleared up on Tuesday. A numerous deputation from the 
various local boards and other authorities in the neighbourhood of 
Birmingham waited upon Mr. Chamberlain, as President of the 

of Trade. They asked that the Board would postpone for 
a reasonable time the granting of provisional orders authorising 
companies or individuals to supply the electric light within 
the districts represented by the deputation. The President 
declared it impossible to grant the request. The deputation 
were informed that the last clause of Section 4 of the Bill did 
not — them of the right of appearing before the Board 
of Trade and obtaining provisions to protect themselves just as 
they could doin the case of tramway orders. Although 
the Board had power to issue more than one provisional 
order for the same area, it was not at all likely, said the right hon. 
ntleman, that they would do so. In the event of a company 
aving secured a provisional order for a system which soon became 
obsolete in consequence of further discoveries in the science, the 
local authority could apply for a second order from the Board, and 
its case would be dealt with upon its merits. But if it was found 
that the existing undertakers had faithfully discharged their work 
and spent large sums of money, their interests could certainly not 
be overlooked by the Board of Trade. The President warmly 
approved a suggestion that the provisional orders granted to com- 
panies for local board districts should allow the company to light 
only restricted areas. If this were done the local authority could 
more readily become purchasers of the undertaking than as though 
the license were extended over a considerable area. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—In the iron market here there is a continued 
b of animati Makers both of pig and manufactured iron 
are well sold, consumers are mostly well covered for the remainder 
of the year, and there is a disposition, at least for the present, to 
work off contracts before entering into further transactions, except 
for such small odd lots as buyers are compelled to place out. e 
market may be said to be firm, because makers, having but little 
iron to offer, are not pressing sellers ; but where inquiries are made 
by buyers for anything like quantities they are not disposed to 
come up to the full present prices. Just now it seems to bea 
question of waiting on both ct as for any possible turn the market 
may take. 

The Manchester iron market on Tuesday was well attended, but 
the actual business stirring was very limited. In Lancashire pig 
iron a few small sales are reported on the basis of 49s. to 50s., less 
24 per cent. for forge and foundry qualities delivered equal to Man- 
chester, and at these figures, which are slightly below the full 
advance at first asked, local makers are firm. District brands in 
some cases are a trifle easier to buy. Lincolnshire forge iron could 
now be got at about 49s. 6d. to 50s.,and foundry qualities at 
50s. 6d. to 51s., less 24, delivered here. Derbyshire brands are 
being offered at 6d. to 1s. per ton above these figures, although one 
or two makers who are fully sold still quote 53s. to 54s., less 24. 

The Lancashire forges continue busily employed on orders in 
hand, and in some cases buyers find it difficult to get full deliveries 
on account of their contracts. In some quarters, however, I hear 
reports of a slackening off in the quantity of new orders coming in, 
and although there is still a large quantity of iron going away for 
export, the shipping trade is not quite so brisk as it was. One or 
two of the local makers of bars quote £6 12s. 6d. to £7 for delivery 
into the Manchester district, but these figures are little more than 
nominal, £6 15s. representing about the average price for good 
qualities, but inferior brands are to be bought as low as £6 10s. 

In the coal trade the month has opened with a general aivance 
in prices, ranging from 3d. to 6d. per ton on engine classes of fuel to 
1s. per ton on round coals. So far the demand has been good, and 
colliery proprietors, largely as the result of the restriction of the 
output recently enforced by the men, have an accumulation of non- 
executed orders on hand which will take them some time to work 
off. The actual pressure of demand, however, shows indications 
of decreasing, and very general doubts are expressed as to whether 
the advanced prices can be long maintained. If the men abandon 
the restriction of the get and the pits return to their full ordinary 
output, there is little doubt that supplies will again very soon over- 
take the demand. The present quotations at the pit mouth are 
about as under :—Best coal, 1ls.; seconds, 8s. 6d. to 9s.; common 
house coals, 7s. 6d. to 8s.; steam and forge coals, 6s. 6d. to 7s. 3d.; 
burgy, 4s. 9d. to 5s. 3d.; and good slack, 3s. 9d. to 4s. 3d. per ton. 

Accompanying the advance in prices there has been an advance 
in wages equal to about 10 per cent., which is regulated in different 
districts according to the varying methods of payment. In the 
Manchester district, where the men do not pay their own drawers, 
the advance is 2d. per ton, and 2d. | xd yard on straight work, the 
underground daymen receiving an advance of 1s. per week, but no 
change is made in the wages of the topmen. In the West Lanca- 
shire districts, where the men are paid so much per ton, the advance 
will vary in different seams from 23d. to 4d. per ton, and the 
average for ordinary work may be given at about 3d. per ton. 
This is the second advance the men have received within a period 
of about twelve months, the last advance being given towards the 
close of 1881, and in represents a total recovery of from 20 to 
22 per cent. from the lowest wages ruling during the period of 
depression following the inflation of nine years ago. 

Barrow.—There is no change to note in the hematite iron trade, 
the demand remaining steady and the business doing being very 
large. The d d for B descriptions of iron is especially 
strong, owing to the large requirements of steel makers in this and 
other districts. There is also a steady trade in forge qualities of 
metal, The price of Bessemer iron may be quoted for mixed 

ls at 57s. 6d., and large consignments for three months’ 
ivery are reported at this figure. output of both iron and 


steel is very large, and it is not probable that it will be necessary to 
reduce it in face of the fact that during the last few days the 
stocks of metal on hand have been considerably reduced. 

The steamer Normandy for a French firm, 6000 tons burthen, 
the largest mercantile steamer in the French shipping trade, was 
launched at Barrow on Saturday. She was alongside the City of 
Rome in the docks at Barrow. The latter steamer is about to 
undergo certain alterations which will give greater accommodation 
for saloons, and give her greater speed at the same time. I will 
send you particulars of the proposed alterations in an early report. 

The rumour that the Midland Railway Company is likely to 
purchase the Furness railways is confirmed. The docks at Barrow 
will doubtless receive a great impetus so far as inland trade is 
concerned if a transfer takes place. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


“ALL these concessions—in Derbyshire and Lancashire—em- 
bolden the South Yorkshire delegates to stand out for 10 per 
cent. at least, and on this basis I anticipate an advance will have 
to be given if a strike is to be averted.” The result has justified 
these words, which are an extract from last week’s letter. At the 
adjourned conference of miners’ delegates, held at Rotherham last 
Monday, the advance of 15 per cent. was advocated as right and 
just; but a resolution was passed agreeing to accept 10 per cent., 
and to reserve the balance—5 per cent.—till some convenient 
season. Next day the South Yorkshire coalowners met at Sheffield. 
At the previous meeting, it will be remembered, they offered as 
their final concession an immediate advance of 5 per cent. coupled 
with the shding scale. This was altogether rejected by the men. 
On Tuesday a resolution was carried declaring that the coalowners 
still considered that the present price of coal was not a sufficient 
ground for the advance asked for by the workmen; but with the 
view of avoiding a strike in the district it was decided to concede 
an advance of 10 per cent. to the underground workmen from 
November 2nd, ‘‘ with the hope that it may be found that such an 
increase in the price of coal can be obtained as will warrant this 
increase in wages.” 

Thus the crisis in the coal trade is past, and a strike is averted. 
The notices would have expired this week, and a compromise has 
just been effected in the nick of time. Elaborate arrangements 
had been made for a strike. The officials of the Yorkshire Miners’ 
Association looked forward to that calamity with a light heart, so 
far as support to the men was concerned. They said that 164,000 
miners were actually getting the advance, and had promised 
assistance. The districts from which levies would have been 
drawn, and the number of miners who would have contributed, 
were :—North and East Lancashire, 23,394; West Lancashire, 
21,342; West Yorkshire, 20,000; Derbyshire, 19,161; Leicester- 
shire, 2898 ; Nottinghamshire, 9896; North Staffordshire, 12,338 ; 
South Staffordshire, 14,351; Worcestershire, 2375; Scotland 
(East), 26,926; Scotland (West), 12,825. An arrangement has 
not yet been made at the Barrow Collieries, at Worsbro’, where 
the men brought out their tools on Tuesday. Hopes are enter- 
tained that the masters will give the 10 per cent., and it is expected 
that a similar arrangement will be made at Thorncliffe and other 
collieries. Messrs. Clark, of East Gawber Hall Collieries ; Straf- 
ford Collieries, near Barnsley ; Ollerton Bywater, in the West 
Riding, have followed suit, and the 10 per cent. is certain te 
become general. The immediate effect in the Sheffield district has 
been to raise the price of coal 1s. to 1s, 3d. per ton, which makes 
an advance, including the 10d. obtained on the Ist of October, of 
1s. 10d. to 2s. 1d. per ton. 

A deputation from the Town Council of Sheffield, headed by the 
Mayor, Mr. Michael Hunter, had an interview with the President 
of the Board of Trade, at Whitehall, on Tuesday. The deputation 
was accompanied by Mr. Conrad Cooke, consulting engineer. The 
object of the interview—to which representatives of the press were 
not admitted—was to consult the President of the Board of Trade 
as to the position in which corporations like Sheffield were placed 
by the Electric Lighting Act, and by the rules of the Board for the 
application for power to use the electric light. The Sheffield 
Corporation has resolved to oppose the granting of powers to break 
up the streets or to create a monopoly that would pass into the 
hands of any person or company, but the local authorities had a 
difficulty in preparing a scheme to submit to the Board of Trade 
for themselves obtaining a provisional order. A chief object of 
the deputation was to see whether they could not have the condi- 
tions so relaxed as to give them more time to accomplish what 
would devolve upon them in the matter. Mr. Chamberlain held 
out no hope of postponing or materially eer ye | the operation of 
an Act so recently passed as that on the subject of electric lighting. 
A deputation representing Birmingham waited upon Mr. Chamber- 
lain for a similar purpose. 

At the London sales, which closed: last Thursday, Sheffield 
cutlery manufacturers and ivory cutters found all descriptions 
suitable for their purposes very scarce, owing, no doubt, to 
quantities being still locked up in Egypt in consequence of the late 
war. There were only sixty-six tons on offer, being about half of 
the weight usually put up, and making the smallest sale on record. 
Last year there were 127 tons at the corresponding sale. The 
highest prices ever realised were paid at the present sale, being no 
less than £100 a ton advance on the prices at the previous sale. 
Sheffield ivory has advanced 120 per cent in four years, and the 
stocks in the country were never known to be so low as they are 
now. Large African teeth advanced £4, small teeth, £3; East 
Indian, £4 ; and Egyptian, £7. Hard Egyptian ivory fetched 
£1000 a ton, and soft Egyptian about £1150, West Coast African, 
£1200 ; and several parcels of Angola realised no less than £1360 a 
ton. In consequence of these repeated advances, the ivory cutters 
are raising quotations for handles for the fourth time this year. 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

Srvce last week scarcely anything fresh has transpired in con- 
nection with the Cleveland iron trade. At the market held at 
Middlesbrough on Tuesday both makers and merchants adhered 
steadfastly to the prices they have recently been quoting, in spite 
of the reported fiuctuations of the Glasgow market. Very little 
business was done, as makers have not much iron to dispose of 
for delivery during this year, and they are not inclined to accept 
what is being offered by consumers for next year’s requirements. 
Merchants find difficulty in getting their present needs supplied, 
and cannot therefore accept many additional orders. Producers 
in the combination will not take less than 45s. per ton for No, 3 
g.m.b., whilst merchants and the other makers ask 44s. 6d. per ton. 
Buyers are offering 44s. 3d. for the spring of next year, but 
cannot find anyone willing to book at that figure. The quantity of 
Cleveland iron in Messrs. Connals’ store on Monday night was 
102,848 tons, being a decrease of 1048 tons since the previous 
Monday. 

Onion to the stormy weather, shipments from the Tees fell off 
during the last few days of October. The total, however, amounted 
to 99,645 tons. In September the quantity exported was 100,838 
tons, and in August, 95,861 tons. The total for the three months 
was therefore 296,344 tons. This eclipses anything that has ever 
been done before in three consecutive months. 

In the manufactured iron trade prices are firm, but very few 
orders are being placed. Inquiries are numerous, but consumers do 
not at present seem inclined to pay the higher rates quoted. 
There is little likelihood of these being reduced, considering that 
the cost of production has been increased. Ship plates are 
£6 12s, 6d. to £7 per ton; angles, £6; and common bars, £6 5s., 
all less 24 per cent. discount, and free on trucks at makers’ works, 
Puddled are £4 2s. 6d. per ton net. c 

No change has taken place in the steel rail trade, Prices are 
very low, and little business is being done. 


Orders have been received by Mr. C. Wood, of the Tees Iron- 
works, Middlesbrough, for large quantities of his wrought iron 
railway sleepers, to be sent out to Fiji and South Africa. 

It is reported that a new ship-yard will be started at Walker-on- 
Tyne in a short time. The gentlemen who are taking the matter 
up are already connected with the shipbuilding trade on the Tyne. 
The necessary land has been obtained. It is believed that from 800 
to 1200 men will be employed in the yard, 

A meeting of the ironworkers employed at the Consett Iron- 
works was held on Saturday last, when addresses were delivered as 
to the advantage and benefits to be derived from unionism and 
submitting disputes to arbitration. Only about one-half of the 
men at these works are connected with the union, The non-union 
men were strongly urged to join and give their support to the union 
and Board. The following resolution was unanimously carried :— 
“That it having been proved that the principles of unionism are 
beneficial to the working men, we, the ironworkers at Consett, do 
hereby pledge ourselves to rally round and support the Board of 
Arbitration.” The appointment of Sir J. W. Pease as arbitrator 
was cordially endorsed. 

The President of the Board of Arbitration received a reply on 
Friday last from Sir J. W. Pease in reference to his reappointment 
as arbitrator in the present wages dispute. The hon. baronet says 
that if both parties think his services will be of use in the settle- 
ment of the questions arising in so large and important an industry, 
he feels that he ought not to decline, provided that the time for 
taking the evidence can be settled so as to meet mutual con- 
veniences, It is probable that the arbitration will take ‘place at an 
early date. 

The official returns of the metal shipments from the Tees for 
October show that 43,219 tons of pig iron and 12,097 tons of manu- 
factured iron and steel were sent to English ports. Scotland alone 
took 27,140 tons of pig iron. To foreign ports the quantity of pi 
iron exported was 57,426 tons, and manufactured iron and steal 
13,530 tons. The bulk of the pig iron was shipped as follows :— 
Germany, 23,478 tons; Holland, 9827 tons; France, 9297 tons; 
a. 4240 tons; Belgium, 2760 tons; United States, 2075 tons; 

orway and Sweden, 2774 tons; and Italy, 1200 tons. 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THE iron market has been dull almost during the entire week, 
with comparatively little business doing in warrants, the prices of 
which have been slightly on the decline. The amount of the ship- 
ments compares favourably with that last year, but falls short of 
general expectation; and this fact has helped to depress the 
market. Some merchants report that they have purchased pig 
iron on somewhat easier terms; but the demand still continues 
good both for home consumption and export. The withdrawals of 
pigs from Messrs. Connal and Co.’s stores in the course of the week 
amount to 2000 tons. There are some changes in the ber of 
furnaces in blast, but they are not so great as to very materially 
alter the amount of the production. The week’s shipments 
amounted to 12,116 tons, as against 13,058 in the preceding week, 
and 11,981 tons in the corresponding week of last year. The 
arrivals of pig iron from Middlesbrough are rather heavier than 
for some weeks, but these imports are still very much behind what 
they were twelve months ago. 

Business was done in the warrant market on Friday forenoon at 
50s. 11d. to 50s. 10d. and 51s. cash, and 51s. 14d. to 51s. 24d. one 
month ; the afternoon quotations being 50s. 11d. to 50s. 94d. cash, 
and 51s, 24d. to 51s. Ob. one month. On Monday morning trans- 
actions were effected at 51s. 1d. to 50s. 11d. one month, and 
50s. 104d. to 50s. 8d. cash. The same afternoon business was 
done at 50s. 8d. to 50s. 54d. cash, and 50s. 104d. to 50s. 84d. one 
month. Tuesday’s market was flat, with business in the foreneon 
at 50s. 54d. to 50s. 34d. and again 50s. 54d. cash, and 50s. 8d. to 
50s. 64d. and again 50s. 8d. one month, the afternoon prices being 
down to 50s. 24d. cash, and 50s. 54d. one month. The market was 
flat on Wednesday, with business down to 50s. 2d. cash, while to- 
day—Thursday—there was a further decline to 49s. 114d. 

There is not much change in the quotations of makers’ iron, 
which are as follows :—Gartsherrie, f.o.b. at om per ton, 
No. 1, 65s.; No. 3, 55s.; Coltness, 69s. 6d. and 56s.; Lang- 
loan, 68s. and 56s, 6d.; Summerlee, 64s. 6d. and 54s. 9d.; 
Calder, 64s. and 54s.; Carnbroe, 58s. 6d. and 52s, 6d.; Clyde, 
55s. and 52s. 6d.; Monkland, 52s. 3d. and 50s. 3d.; Quarter, 52s. 
and 40s.; Govan, at Broomielaw, 52s. and 50s.; Shotts, at Leith, 
66s, and 56s. 6d.; Carron, at Grangemouth, 53s, and 52s. (specially 
selected, 57s, 6d.); Kinneil, at Bo’ness, 51s. and 49s. 6d.; Glengar- 
nock, at Ardrossan, 58s, 6d. and 52s.; Eglinton, 53s. and 51s.; 
Dalmellington, 53s. 6d. and 51s. 6d. 

The malleable trade continues active, and so does almost every 
branch of the manufactured iron trade. 

There has been some difficulty in the way of floating the 
Caledonian Steel and Iron Company, the object of which was to 
introduce the Thomas-Gilchrist process of steel-making into Scot- 
and, For reasons best known to themselves, the directors have 
agreed not to allot the shares. But although the formation of the 
company is not to be ee with, the basic system will, it is 
believed, be introduced by the Glasgow Iron Company, which holds a 
licence for the purpose, and it is expected that its ironworks at 
Wishaw will be converted for the new manufacture. There is 
some talk of another effort being made to form a limited company 
under the auspices of the syndicate that had in hand the formation 
of the Caledonian Steel and Iron Company. It may be noted that 
in iron circles in Scotland there does not appear to be much 
enthusiasm on behalf of the “basic” process, The steel manu- 
factured on the Siemens principle has given unqualified satisfac- 
tion, and there does not seem to be any objection to it even on the 
score of economy. 

There is much activity in the coal trade. Both on the east and 
west coast the shipping inquiry has been very brisk, and at several 
of the ports the facilities for transit and shipment are not equal to 
the prompt supply of nearly the whole of the vessels seeking 
cargoes. Loud complaints are made against the railway companies 
for the inadequate service of trucks available for carrying the 
from the pits to the ships’ sides The clearances at the different 
ports have at the same time been extensive. Prices are advanced 
1s. per ton at the pits, and f.o.b. they are again somewhat higher. 
Free on board at Glasgow, per ton, they are as follows :—Main 
coal, 7s. 3d. to 7s. 9d.; ell, 8s. to 9s.; splint, 7s. 9d. to 8s. 9d.; and 
stearn, 8s. to 9s. 3d. 

The coalmasters of Lanarkshire are prepared to concede an 
advance of 6d. per day to the miners in a week hence, provided 
that in the interval they succeed in establishing an advance of 1s. 
per ton in the price of coals. Itis not at all certain that they 
will be able to secure such an advance all over, but in any case it 
is not believed that the wages difference in the West will lead toa 
strike. The fact is that at a number of the collieries the miners 
are gradually having their wages advanced 4 1d. and 2d. ata 
time; and if trade continues active they are likely soon to be in 
possession of all they have asked, as the natural result of the keen 

petitive d for their labour. The colliers in Fife and 
Clackmannan are dissatisfied with the offer of 10 per cent. increase, 
arguing that it will not bring them up to the wages paid in June 
last. They urge that the employers ought to concede 15 per cent., 
but at the same time they are prepared to take what they can get, 
in the meantime restricting their labour until they obtain what 
they desire. It is doubtful, however, whether such an arrangement 
will be satisfactory to the employers. : 

During the t month seventeen vessels, with - te 
tonnage of 25,220, were launched from the Clyde Shipbuilding 
yards, as compared with fifteen vessels, of 15,100 tons, in ove we 
1881; The ten months’ launches are 225 vessels, with a total o! 
294,071 tons, as — 168 vessels of 257,708 tons in the corre- 
sponding period of last year. 


bes — 
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WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue prospectus of the Rhondda and Swansea 
Bay Railway is now before the public; capital, 
£450,000; borrowing powers, £150,000; shares, 
£10. This promises to be en | floated. The 
connection between so rich a colliery district as 
the Rhondda with a great industrial quarter like 
Swansea must be a paying one. Swansea in a 
radius of four miles has 100 works, in which 
thirty-eight varied industries are carried on, and 
20,000 persons employed. 

I note ina return lately made that last year 
21,000 tons of cdpper, valued at over a million and 
a half, were smelted at Swansea ; the gold, silver, 
and yellow metal produced in the town realised 
£237,000. Add to this the results of other indus- 
tries and its important anthracite coal field, and 
we have a tolerably good safeguard for a paying 
railway. The Taff Vale, too, with its great 
resource and its new lines, need not fear. Ifully 
expect to see it opening fresh ground shortly in a 
Rhondda direction, and there is a strong impres- 
sion on foot that the line now forming from 
Rhondda to Newport will become Taff Vale 


a 

The coal and iron industries are in excellent 
condition, and in every direction there is the 
fullest activity. The shipping has been some- 
what retarded by storms of late, and a slight 
falling off in coal exports may be noticed. Prices 
for best coals are firm at from 10s, 6d. to 12s., 
f.o.b.; some classes of coal at 9s. 6d., f.0.b. The 
tendency is decidedly upwards, good and long 
contracts being in hand. The house-coal trade is 
particularly brisk, and house-coal collieries are 
sought for in the market. I expect, in the course 
of a few weeks, that one or two important 
sinkings will take place in the Monmouthshire 
house-coal district, One of these would be by 
the Powell Duffryn, of which Sir George Elliot 
is now the 

There is a good deal of life and hopefulness in 
most of the Welsh industries, saving that of tin- 
plate, which maintains a sluggish condition; and 
though an occasional spurt takes place, it is fol- 
lowed speedily by a reaction. 

Iron ore, principally from Spain, maintains a 
fair trade, thoug ~ f late the cargoes arriving 
have been meagre. 

A good deal of interest has been excited at 
Cardiff by the inspection of the double-bottomed 
iron sailing ship the Milton Park, now loading 
coal for Algoa Bay. She is a Clyde vessel with 
double bottom, constructed on the longitudinal 
girder principle, and made to contain 300 tons of 
water ballast. Cardiff owners are beginning to 
regard this mode of ballasting with favour. She 
is a fine specimen of marine architecture. 

Several minor disputes have taken place of 
late in the coal trade, but instead of tending to 
the protracted length of the North Walian dis- 
putes, all have been amicably settled. One 
dispute with the Aberdare Rhondda men was 
referred to the arbitration of Mr. Rhys, J.P., 
Aberdare. Another in the Maesteg district, rela- 
tive to arrangements with medical officers, has 
been arranged after a brief strike, and work was 
resumed this week. I have known times when 
such matters would not so easily be settled. The 
question of the appointment of a director for a 
colliery should, as the miners’ delegate pointed 
out, be decided by the majority of the colliers, 
and not by a minority, or, in other words, the 
owner and officials of a colliery, There is a 
likelihood of the d 1 of the North Wales 
colliers for 15 per cent. advance ending in a com- 


promise. 

I see that 100 of the Wrexham colliers, North 
Wales, have been sent to Assam to develope the 
coal of that country. 

The Neath Harbour Commissioners are issuing 
fresh debentures at 5 per cent. New and im- 
portant works are in contemplation. 

The shipment of iron during the past week has 
been satisfactory, and important cargoes have left 
for Norway, India, Africa, Egypt, and New York. 
Most of the railway enterprises are at a stand on 
account of the weather. The Newport and 
Rhondda is now a certainty for next year, the 
principal bridge, that over the Taff, being in a 
very backward state. This property should have 
been the first work not the last. During the 
summer months bridgework over the impetuous 
Welsh streams is simple e.ough, but in autumn 
and winter there is no work more difficult, 


THE PATENT JOURNAL. 
Condensed from the —- hd the Commissioners of 


*~* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ojiice officials, by 
giving the number of the page of Tue ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Iinding the numbers af the Specification. 


Applications for Letters Patent. 

*,* When have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics, 

24th October, 1882. 

5052. Raprat AXLE-Boxes, F, W. Webb, Crewe. 

5058. Bepsteaps, M. Lawson, Ayr, N.B. 

5054. Rerorts for Oprarntna from Coa, &c., Or, 

Coxz, &c., J. Hislop, Glasgow. 

5055. Generatine, &., Execrricity, &., F. H. 

Stanpa for Liquor Borries, &., J. Hi 
Sheffield. 

5057. Macuines for Servinc Rore with Yarn, J. H. 
Nute, New Glasgow, Nova Scotia. 

5058. ConstructTING BATHING and PRoMENADE Piers, 
G. G. Page, London, and R. Nun, Salisbury. 

5059. Appiyinc Exrctricity to Rotary Hair 
Brusues, N. J. Holmes, London. 

5060. Propucine, &c., ELecrric and Maonetic Cur- 
RENTS or Forces, J. 8. Fairfax, London. 

5061. Invector for Water, &c., W. H. Beck.—(P. H. 
and F. A, Michaux, and A. C. Raingeard, Paris.) 

5062. SEWING Macuinzs, 8. Pitt.—(L. B. Miller and P. 
Diehl, Elizabeth, New Jersey, U.S. 

CONTINUOUS FLEECE-DIVIDING MACHINES, L. A. 
Groth.—(J. H. Gilljam, Lawrensberg, Germany.) 
5064. Vices for Macuinists’ Usk, H. F. 


5065. Apraratus for Sotpgrinc, A. J. Boult.—(A. 
Leguay, Le Mans, France.) 

6066. Ratcuer Wrencues, L. Bagger.—(G. W. Hight, 
and D, H. Bailey, Nashville, U.8. 

5067. TREATING CERTAIN WASTE MatTeRIALs, E. Davies, 
London, 

5068. Liqguip Mrrers, J. C. Mewburn.—(A. 
Albin, Paris.) 

5069. SHoenorn and Burronnook, 8. Pulzer, London. 

5070. Macuines, J. K. Kilbourn, 
Brixton. 

5071. Manuracrure of Sucar, W. R. Lake.—(LZ. May, 
Ungarisch, Ostra, Austria. 

5072. Carns, W. R. Lake.—(B. Dreyfuss, New 
York, U.8.) 

5078. VeLocirepes, E. R. Settle, Coventry 

5074. Manceuvring and Sreerinc Surps, W. M. 
Walters, Bristol. 

5075. Manuracrorinac Cokes, P. Jensen.—( Messrs. 
Beatus, Petersen, and Company, Copenhagen.) 

5076. Manuracrure of Coxe, J, Jameson, Newcastle- 
upon-Tyne 

5077. Pweumatic Evevators for Raitways, A. W. L. 

die.—(C. A. Needham, New York, U. 

5078. Seconpary Batreries, A. F. Hills, Penshurst. 

5079. Motive-power Apparatus, W. H. Avis, Pole- 
gate, Sussex. 

5080. Warcues, W. Clark.—(J. W. Bell, Conowingo, 

Cecil, U.S.) 

5081. SicnaLuinc Apparatus, J. Boustead 
H. Neville, London, and J. Holt, Forest Gate. 

6082. Bir Stocks, G. F. Redfern.—(J. P. Lawrence, 


25th October, 1882. 

5083. Grass and Mera Puates, A. A. Hely, 
London, 

5084. TreatinG Coat, &c., W. Young, Peebles, and G. 
T. Belby, Midcalder, N.B. 

5085. Feepinc WooLLen Marertats to CaRDING 
Macuiyery, E, Wilkinson, Marsden. 

5086. Propucinc Printinc Surraces from GELATINE 
yew ming R. Brown, W. Barnes, and J. Bell, 

ndon. 

5087. VeLocipepes, R. C. Fletcher, Preston. 

5088. Apparatus for MouLp1nGo and Castine, J. and T. 
A. Boyd, Shettleston. 

5089. Constructinc Manno.es in Steam Boiers, 
A. Watkins, Greenwich 

5090. Preservine Suips, &c., at Sea, R. Rose, London. 

5091. Apparatus for CLEARING, &c., TRamway Ralls, 
T. P. Evans, East Greenwich. 

5092, E.ecrric Generators, E. Jones, Battersea, 


26th October, 1882. 


5098. Gas Apparatus for AUTOMATICALLY GIVING an 
ALARM at any REQUIRED Hour, H. and T, A. Greene, 
London. 

5094. Ustnc OnpinaRyY ARGAND Burners, H. and T. 
A. Greene, London, 

5095. Governors, &c., for RecutaTinc the Surpiy of 
Gas, &c., H. and T. A. Greene, London. 

5096. Apparatus for Curtine Cigars, &c., G. Weston, 
Sheffield. 

5097. Seconpary Batrerigs, R. Hammond and L. 
Goldenberg, London. 

5098. Exvecrric Lamps, A. Mackean.—(A. Xryszat, 
Moscow.) 

5099. ** Cosmig,” R. Arentz, New Britain, U.S. 

5100. Securing Winpow Curtains, H; M. Tarratt, 
London. 

5101. Rotary Enoines and Pumps, T. 8. Greenaway 
and A Kitt, London. 

5102 Cuains, T. H. Ward, Tipton. 

&c., G. H. C. Hughes, Birming- 


m. 
5104. Preparation of Marertats for use in ELrcrric 
InsuLation, M. Bauer, L. Brouard, and J. Ancel, 


5105. ELecrric Licutine, P, Cardew, Chatham. 
5106. Winpow Sasues, W. H. Lindsay, London, 
27th October, 1882. 

5107. InpicaTINc TEMPERATURE in BuiLpinGs, W. T. 
Goolden and C, F. Casella, London. 

5108. Gatvanic Batrerigs, P. R. de F. d'Humy, 
Clapham Rise. 

5109. Brusues for Curative Purposes, E. Parr and J. 
R. Gibson, London. 

5110. Parntinc upon Bianxs for Boxes made from 
Paper, &c., 8, Cropper.—{ Messrs. Cornell and Shelton, 
Birmingham, U.S.) 

5111. Timepieces, C. D. Abel.—(F. Reuleaux. Berlin.) 

5112. SepaRatinc GLYCERINE from Fatry MATTERS, J. 
Imray.—(C. F. B. Poullain, EB. F.and B. N. Michaud, 


Paris. 
5113. Brake for Carriaces, E. Edwards.—(M. Dirat, 
aris. 


5114. Casks, E. Hogg, Gateshead-on-Tyne. 

5115. ManHore Doors, &c., T. H. Collins, Winchester. 

5116. Fire-escapes, J. Wetter.—(C. H. Hihmann, 
Cassel, Germany.) 

5117. Raitway CarriacE, &c., T. Smith, 
Brockley. 

5118. Loom Pickers, J. Challinor, Manchester. 

5119. CaBLe Traction Rartways, &., J. Wright.—(C. 
F. Findlay, Chicago, U.8.) 

5120. Gerrine or Diccinc Potatogs, T. Hodgkinson, 
Netherton, 

5121. Macuinery for Winpinc Linen, &., J. H. 
Pickles, Burnley. 

5122. Evectric Current Generators, 8S. P. Thomp- 
son, Bristol. 

5123. &., Macurnes, J. Morris, Poplar. 

5124. AvaRM BE.ts for Doors, &., A. W. L. Reddie. 
—(B. J. Masseron, Paris. 

5125. Door Cnecks, &c., A. J. Boult.—(The Elliott 
Pneumatic Door Check Company, Boston, U.S. 

5126. TELEPHONIC Apparatus, &., H. G. Ellery and 

. T. Gent, Leicester. 
5127. Enve orgs, &c., A. Abrahams, London. 
5128. Macuines for Crusnine Stones, &c., G. Dalton, 


8. 
5129. InsuLaTiInG Conpuctors of Enectricity, C. W. 
Torr, Birmingham. 
5130, Carnurettine Air, &., H. H. Lake.—(L. F. A. 


Paris. 

5131. Propuctnc Cotourep H. H. 
Lake.—(J. Chaine, A. Durand, and &. de Chaligny 
Lyons, France.) 

5182. Kris for Burnine Lime and Bricks, 8. de la G. 
Williams, Birmingham. 

5183, TRAVELLING TRUNK, D. Vinall, Brighton. 

5134, Apmittino, &c., Biast of Arr in Cupotas, C. 

and I, Renis, Valencia, Spain. 


28th October, 1882. 


5135. Sappes for Bicycues, J. Brooks, Birmingham. 

5136. Watcuman’s Time Detectors, &c., J. Wetter.— 
(@. F. Ransom, Cleveland, U.S.) 

5137. VeLvets or VeLveteens, D. J. Crossley, York, 
and B. Cooper, Manchester. 

5138. Setr-actine Lusricators, G. Delettrez —(/. 
Duballe, Paris.) 

5139. PLaque” for Artists’ 8. H. Sharp, Leeds. 

5140. Door Fasteninos for Rattway CarriaGEs, P. M. 
Justice.—(J. W. Krepps, New York, U.S.) 

5141. SicNaLiine Apparatus, J. Battye, Churwell. 

5142, Evecrric Lamps, W. R. Lake.—(B. Egger, 


Vienna.) 
80th October, 1882. 

5143. Takine up or Apvustine the Brasses of Locomo- 
TIVE ENGINE ConneEcTING Rops, W. L. Hunt, West- 
minster. 

5144, Cocks or Vatves, W. H. Moseley, Derby. 

5145. for Raitways, L. Richards, 


wlais, 
5146. Wasuine Fanrics, J. Patterson, Belfast. 
5147, Exastic Fasrics APPLIED to Boots and SxHogs, 
C. Henderson.—(H. Suser, Nantes.) 
5148. Oraans of Dynamo, &c., Macuines, B. J, B. 
il) T. Chutaux, Paris.) 


IBILITY of Rounp or 
Frat Canuezs, B, J. B. Mills.—(7. Chutaux, Paris.) 


5150. Drawine Corks from Borruzs, A, Olsson, Sand- 
viken, Sweden. 

5151. Iron and E. F. Goransson, Stockholm. 

5152. Makina Paper Touses, J. C. Mewburn.—(@. 
Schaffhauser, Cornay, Alsace.) 

5153. Preserving ALimenTARY Svupstances, C. M. 
Pielsticker, London. 

5154. NorseLess Morion, &., to Common Frat 
Srrainers. W. Muirhead, Linwood, N.B. 

5155. Burr Hinogs, J. Dyer, Birmingham. 

5156. Wire Fencinc, E. A. Brydges.—(C. Klauke, 
Miincheberg, Germany.) 

5157. Winpinc YARN and Tureap, J. Liddell, J. 8. 
and 8. H. Brierley, F. W. Hirst, and D. Hamer, 
Huddersfield. 

5158. Propucine, &c., Evecrricity, J. D. F. Andrews, 
Glasgow. 

5159. Recovertne Tar and Ammonia, J. Wetter.—(J. 
F. G. Hornig, Dresden. 

5160. Rotter Mitts for Granucatine, &c., Grain, E. 
Fiechter. - (J. Weber and Co., Uster, Switzerland.) 

Cyuinpers of Iron, &c., B. Walker, 


8. 

5162. Removine Smoke, &c., from J. N. 
Moerath, London. 

5163. Macuines for Woop, W. Palmer, Bath. 

5164. TeLerHoNic Apparatus, J. G. Lorrain, West- 
minster, 

5165. Gas-cooxine Stoves, A. M. Clark.—(W. W. 
Goodwin, Philadelghia, U.S.) 

5166. Circurrs for TELEPHONIC CommunNicaTion, H. 
Alabaster, South Croydon, and T. E. Gatehouse, 
Camberwell. 

5167. TELEPHONIC Recetvers, H. Alabaster, South 
Croydon, and T. E. Gatehouse, Camberwell. 

5168. Steam Borters, 8. P. Wilding.—(Stollwerck 
Brothers, Cologne, Germany. 

5169. Decoratine Dry &c., EARTHENWARE, C. Barlow, 


anley. 

5170. Ececrric Batrerizs, F. Wirth.—(G. Leuchs, 
Nirnberg, Germany.) 

5171. Loapinc, &., &c., Sir H. 
Bessemer, London. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
5020. MECHANICAL MusicaL INSTRUMENT Movrors, G. 
D. Garvie and G. Wood, New York, U.S.—2lst 

Octeber, 1882. 

5037. Governors for Governinc Steam Enornes, W. 
P. Thompson, High Holborn, London.—A communi- 
cation from F, D. Cumnver, Detroit, U.8.—23rd 
October, 1882. 

5048. Device for Fasteninc Umpre.tas, &c., H. H. 
Lake, Southampton-buildings, London.—A commu- 
nication from A. Iehl, et, France.—23rd 
October, 1882. 

5062. Sewrnc Macurngs, 8S. Pitt, Sutton.—A commu- 
nication from L. B. Miller and P. Diehl, Elizabeth, 
New Jersey, U.8.—24th October, 1882. 

5064. PARALLEL Vices for Macuinists’ Use, H. F. 
Read. Brooklyn, U.8.—24th October, 1882. 

5066. RatcueT Wrencues, L. Bagga, Washington, 
U.S.—A communication from G. W. Hight and D. 
H. Bailey, Nashville, U.S —24th October, 1882. 

5089. Construction of MANHOLES, &c., in 
Borters, A. Watkins, South-street, G ich.— 


3000. Ranoes, G. Dawson and C. Butcher, 
Thorncliffe.—24th June, 1882. 

8003. TeLePHonic Wires, &c., A. Wilkinson, London. 
—24th June, 1882. 

3017. Macuinges for Sortinc Gram, &c., A. J. Boult, 
London.—Com. from L. Rappaport.—26th June, 1882. 

3030. FLoatine Licuts, C. D. Abel, London.—A com- 
munication from L. A. Brasseur.—27th June, 1882. 

3053. BREECH-LOADING SMALL-ARMs, T. Webley and T. 
Brain, Birmingham.—28th June, 1882. 

8056. Removine Incots from Movu.ps, T. Hampton, 
Sheffield,—28th June, 1882. 

3061. Maonetic Compasses, F, Betbeder, London.— 
A com. from E. Bourse.—28th June, 1882. 

3065. Macuinery for Openinc For, J. Woodrow, 
Stockport.—29th June, 1882. 

3075. Furnaces of Sream Borxers, W. Bell, Lancaster. 
—29th June, 1882. 

3090. Se_¥-actinc Muues, C. A. Barlow, Manchester. 
—A com. from V. Lenoir.—30th June, 1882. 

3091. Uritisinc Certain Deposits, J. C. W. Stanley, 
London.—30th June, 1882. 

3182. Securine, &c., Marx Baas, A. M. Clark, London. 
—A communication from T. A. Platt, W. Man, and 
W. O. Platt.—5th July, 1882. 

$224. TACK-MAKING Macaig, R. H. Brandon, Paris.— 
A communication from F. Huré.—7th July, 1882. 

3233. ELecrric J. P. A. Schlaefli, Switzerland. 
—Tth July, 1882. 

3288. Brampinc Macuines, W. R. Lake, London.—A 
communication from F. L. Verkamp, C. F. Leopold, 
and W. Darker.—11th July, 1882. 

3372. Cocks or Vatves, J. W. Restler, Nunhead.—15th 
July, 1882. 

3974. DyNAMO-ELECTRIC PowER CREATING MACHINES, 
J.E T. Woods, London.—19th August, 1882. 

4046. Ecectric Arc Lamps, J. K. D. Mackenzie, 
Halifax.—23rd August, 1882. 

4140. Spinnine Frax, J. 8. Coey and J. McArthur, 
Leeds.—30th August, 1882. 

4152. Apparatus for SuppLyine Inx, G. R. Hughes and 
= ardine, London.—3lst August, 1882. 

4240. Lirts and Hoists, &., J. Stevens, C. G. Major, 
and D. P. Edwards, Battersea.—6th September, 1882. 

4250. ELectRic Macuings, T. Donni- 
thorne, London.—6th September, 1882. 

4281. TrEaTinG Peat, 8. Heimann, London.—8th Sep- 
tember, 1882. 

4290. WorkING VaLves, W. G. Stuart, London.—9th 
September, 1882. 

4291. Gas Burners, J. J. Shedlock, Barnet.—9th Sep- 
tember, 1882. 

4294. Raisina, &c., Supstances, F. J. Harris, Rock 
Ferry.—9th September, 1882. 

4438. Burnp Rott Furnitore, J. W. Andrews, Whittle- 
sea.—19th September, 1882. 

4460. Batreries for Generatinc Evecrricity, G. G. 
Skrivanow, Paris.—19th September, 1882. 

4464. Drivinc Screw Pixes, T. Wrightson and W. 
Clark, Stockton-on-Tees.—19th September, 1882. 

4565. Borries and Stoppers, A. Pullan, London.—25th 
September, 1882. 

4653. CHECKING ARRIVAL of EmpLoyEs, W. Llewellin, 
Bristol.—s0th September, 1882. 

4655. METALLIC StarrcasEes, R. Hudson, Gildersome. 
—30th September, 1882. 

4665. ELECTRO Motor, M. Immisch, London.—80th 


25th October, 1882. 


Patents on which the Stamp Duty of £50 
has been paid. 

4414. Gas-sorNeRs, T. Heron, Manchester.—29th 
October, 1879. 

4318. Datinc, &c., Stamps, G. E. Emerson, San 
Francisco, U.S. —28rd October, 1879. 

4325. Fastentnc Hoops, W. Stanley, Manchester.— 
23rd October, 1879. 

4350. Sam, Hanks, V. Coombe, Liverpool.—25th Octo- 
ber, 1879. 

4351. Steam Enornes, G. and J. Weir, Glasgow.—25th 
October, 1879. 

4678. Makino Pie Fasrics, J. Worrall, Manchester. 
—Il7th November, 1879. 

4744, CoveRING Setvaces of FinisHep Fasrics, J. 
Worrall, Manch lst ber, 18 


BREAKING UP 
and W. T. Heap, 


4362. ConstrucTinG CYLINDERS for 
Fisrocvs Materiats, W. Tatham 
Rochdale.—27tk October, 1879. 

4379. Vatves for ConrroLuinc Stream, W. 
Murdoch, Glasgow.— 28th October, 1879. 

4402. Extracting AmmonracaL from ANIMAL 
ExcrEMENT, &., W. F. Nast, London.—29th October, 
1879. 

4479. Separatinc Sotip Marrer from Sewace, G. 
Barnard, Edinburg.—3rd ber, 1879. 

4367. Motive Power and Pumpinc Appa- 
ratos, J. Hastie, Greenock, N.B.—27th October, 1879. 

4370. Draw Gear of Rattway Stock, J. 
W: , Wigan.—27th October, 1879. 

4393. ConstrucTING SHeet Cans, &c., J. 8. 

ur, Glasgow. —29th October, 1879. 

4400. GeneraTinG, &c., Evecrricity, W. R. Lake, 
London —29th October, 1879. 

4412, Vatve for Encines, R. White- 
head, London.—29th October, 1879. 

4514. WaTeR or F.vuip Meter, D. Johnston, Glasgow. 
—5th November, 1879. 

4624. Secment WueEets, J. Barbour, Belfast.—13th 
November, 1879. 

4411. Fountarns, J. Storer, Hammersmith.—29th 
October, 1879. 

4397. Maxinc Parser, W. F. Nast, London.—29th 
October, 1879. 

4436. Propucinc ALuminium Bronze, J. Webster, 
Birmingham.—3lst October, 1879. 

4798. Manuracture of Gas, T. N. Kirkham and T. 
Hersey, Westminster.—25th November, 1879. 


Patents on which the Stamp Duty of £100 
has been paid. 
$715. Macuines for Printinc Measurinc Tapes, W. 
Chesterman, Sheffield.—26th October, 1875. 
Sypnons, R. Field, Westminster.—28th October, 


1875. 
3704. Maxine Gas from Coat, &c., W. Cleland, Lin- 
acre.—26th October, 1875. 


, 1882. 

4721. Steam Boiters, &c., G. F. Redfern, London.—A 
com. from C. P. G. Sack.—4th October, 1882. 

4992. MANUFACTURE of Farry Matrer, F. C. Glaser, 
Berlin.—A communication from O. Braun and O. 
Liebrich..—20th October, 1882. 


Last day for siling opposition, 21st November, 1882. 

3009. Domestic Fireptaces, W. 8. Morton, Edin- 
burgh.—26th June, 1882. 

3010. ELectric Lamps with INCANDESCENT CONDUCTORS, 
W. E. Debenham, Haverstock Hill.—26th June, 1882. 

3012. Steam Steere Apparatus, J. Saunders, Liver- 
pool.—26th June, 1882. 

8022. InpIA-RUBBER TiREs, A. J. Wyley and B. Collins, 
Manchester.— 27th June, 1882. 

3023. VELocIPEDEs, G. Moss, Barbican, London.—27th 
June, 1882. 

3027. Firtinc for HorsesHors, J. Vernon, Newton 
Stewart, N.B.—27th June, 1882. 

3032. Sarery Lamps, W. Jenkins and D. Morgan, 
Treorky.—27th June, 1882. 

3037. Macuine for Syrincinc Leaves, J. A. Drake 
and R. Muirhead, Maidstone.—27th June, 1882. 

8045. Stictnc MaTeRIAL Apparatus, J. B. Whytehead, 
Ikley.—28th June, 1882. 

8060. Securinc Buttons, &c., to Boots, E. C. Barron, 
London.—28th June, 1882, 

3067. PROPELLERS, J. Carr, Heaton.—29th June, 


1882, 

3080. Stop Vatves, J. A, and J. Hopkinson, Hudders- 
field.—30th June, 1882. 

3086. Printine Lyx, F. Wirth, Germany..-A commu- 
nication from G. Schmidt.—30th J 1882. 

$113. RenpEeRinc Peat SuitaBiefor Litter, 8. D. Cox, 
New Charlton.—lst July, 1882. 

Gatvanic Batrertss, J. H. Davies, Ipswich.—lst 
July, 1882. 

$122. Coatinc Merat Surraces with Autoys, A. Clark, 
London.—Com. from C. Haegele.—Ist July, 1882. 

3149. PLovens for Curtinc Open Drrcues, T. T. 
Mallett, Street.—4th July, 1882. 

$251. Ovens for Bakine Breap, A. M. Clark, London. 
—A com. from J. E. J. L. Mounié. —8th July, 1882. 

$255. INCANDESCENT ELrectric Lamps, J. H. Gardiner, 
London.—8th July, 1882. 

3306. Scrapers, A. Lowcock, Shrewsbury, and J. 
Taylor, Salford.—12th July, 1882. 

3316. UNDERGROUND Conpbuits, W. R. Lake, London. 
A com. from A. Knandt.—12th July, 1882. 
3320. Sarery Apparatus for Lirrs, A. M. Clark, Lon- 
don.—A com. from V. W. Mason.—12th July, 1882. 
3334. DyNAMO-ELECTRIC, &c., MACHINES, R. Matthews, 
Hyde.—14th July, 1882. 

3377. VeLocirpepgs, &c., T. Smallwood and E. W. 
Cooper, Coventry.—17‘h July, 1882. 

3499. &c.,J. McAuley, Bootle.—22nd July, 
188: 


3540. THERMO-DYNAMIC J. Hargreaves, 
Widnes.—26th July, 1882. 
3620. HoRsESHOE, F. H. F. Engel, Germany.—A com- 


8728. Steam Borers, &c., J. Twibill, Manchester.— 
27th October, 1875. 

3719. MusicaL InstruMENTs having Krysoarps, C. 
Brown, Glasgow.—27th October, 1875. 

$771. Heatinc Furnaces, &c., H, E. Newton, London. 
—29th October, 1875. 

8770. MaKING PROTECTIVE Paper, F. D. Ward, London. 
—29th October, 1875. 

$838. DistRisuTING Gas, W. White, Abersychan.—4th 
November, 1875. 


Notices of Intention to Proceed with 
Applications, 
Last day for jlling opp , 17th November, 1882. 

2945. Piates for Seconpary Batreriss, C. Sorley, 
London.—2lst June, 1882. 

2948. Vatves and Packine for Same, W. Lake, London. 
—A com. from F. Raymond.—21st June, 1882. 

2950. NatLinc on Boots, W. R. Lake, London. 
—A com. from F, F. Raymond.—2lst June, 1882. 

2955. TREATING NirroGENous Matters, J. Mewburn, 
London.—A com. from L, Fouque.—2lst June, 1882. 

2961. FLusHinc Urrnats, J. Harsant, Wandsworth.— 
22nd June, 1882. 

2969. Composition for PREVENTING SepIMENT in STEAM 
Enarngs, E. Edwards, London.—A communication 
from J. Vernanchet.—22nd June, 1882. 

2970. TreaTiING Sewace, d&c., E. Edwards, London.— 
A com. from L. de Soulages.—22nd June, 1882. 

2985. TaRasHiInG Macuines, E. Foden, Sandbach.—23rd 
June, 1882. 

2995. SoLution for Brewina Beer, E. R. Moretz, 
London.—24th June, 1882. 

2998. WeicHinc Macuinegs, C. D. Abel, London.—A 
communication from H. Gerike.—24th’ June, 1882. 


ion from O. Lampe.—81st July, 1882. 

8733. PRopELLERS for VessELs, G. C. Parini, Italy.— 
5th August, 1882. 

8746. Dyrinc, &c., Hanks, G. Heywood and 8. 
Spencer, Radcliffe Bridge.—5th August, 1882. 
3801. CuTLery, D. Hummel, jun., London.—A com- 
munication from H. Halstrém.—9th August, 1882. 
3807. ConveyinG Steet Incots in Heatep Strate, J. 
Riley, Glasgow.—10th August, 1882. 

4184. Mera, Fencine, W. Bailey, Wolverhampton.— 
2nd September, 1882. 

4256. ORNAMENTING Gtass, &c., W. H. R. Toye, Lon- 
don.—7th September, 1882. 

4332. Preparine Lrnotevum, &c., D. Hendry and J. 
Melville, Kirkcaldy.—12th September, 1882. 

4399. TREADLEs of Bicycies, J. Buckland, Taunton.— 
15th September, 1882. 

4407. Gatvanic ELEMENts, J. H. Johnson, London.— 
A com, from A. Bernstein.—16th September, 1882. 

4525. SeconpaRy Batreries, F, M. Lyte, London.— 
22nd September, 1882. 

4545. Puriryine, &., Gas, J. Coley-Bromfield, Hove, 
and G. Symes, London.—23rd Septémber, 1882. 

4637. Sreerine Gear, E. J. Harland, G. W. Wolff, W. 
Wilson, & W. Pirrie, Ireland.—29th September, 1882. 

4647. Fasteners for Suips’ Sipe-Licuts, &c., R. C. 
Thompson, Sunderland.—29th September, 1882. 

5062. Sewinc Macurnes, 8. Pitt, Sutton.—A com- 
from L, B. Miller and P, Diehl.—24th Octoder, 1882. 


Patents Sealed. 
List of Letters Patent which passed the Great Seal on the 
27th October, 1882.) 
1740. Stove, A. Browne, South ton-buildi 
London. 


—12th April, 1882. 


| 
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2029. Process for TREATING &., D. T. 


Gardner, London.—28th 
2040. Compinc Woot, J. W. Harding, Leeds.—29¢h 


2059. Paper Corrina Macuings, H. J. Haddan, Lon- 
don.—lst May, 1882. 

2060. Opgratine Foc Horns, A. L. Wharton, Great 
Grimsby.—lst May, 1882. 

2061. BREECH-LOADING Fire-arMs, J. Williams, Bir- 
mingham.—2nd May, 1882. 

2070. Mecnanicat Separation of Ores, H. J. Haddan, 
London.—2nd May, 1882. 

2071. Smettmync Furnaces, H. J. Haddan, London.— 

—2nd May, 1882. 

2077. Rermine Perrotevm Ors, E. W. Bell, Liver- 
pool.—2nd May, 1882. 

2090. Looms for “wnavine, J. Brownlie, Glasgow.—8rd 


May, 1882. 

2101. &c., R. Hadfield, London.— 
4th May, 1882. 

2174. Tricyciss, C. —o and W. Paddock, Bir- 
mingham.—9th May, 1 

2186. INCANDESCENT Rie Lamps, H. Lea, Bir- 
mingham.—9th May, 1882. 

2946. DIFFERENTIAL PULLEY Apparatos, W. R. Lake, 
London.- 12th May, 1882. 

2265. Lamps for Licut Os, J. Hinks, Bir- 

May, 1882. 

EATING RatLway CaRRIAG! on. 
—l5th May, 1882. 

2286. Arnc-ryPe Lamps, R. Kennedy, Glas- 
gow.—16th May, 1882. 

= — Conpuctors, J. T. King, Liverpool. —19th 

lay, 

2398. CompounD Pumps, H. Egells and W. A. Kux, 
Berlin.—2nd May, 1882. 

2419. ELecrric Arc Lamps, W. H. Akester, Glasgow. 
—23rd May, 1882. 

2429. Water Merers, B. D. Healey, Brighouse.—28rd 
May, 1882. 

2445. Sroprinc Tramway Cars, &c., J. H. Betteley, 
London.—24th May, 1 

2559. Treatinc Fatry Susstances, R. H. Brandon, 
Paris.—3lst May, 1882. 

2580. Fence Posts, 8. Pitt, Sutton.—3lst May, 1882. 

2799. Macurvery for Spixninc Fisres, 8. Tweedale, 
Accrington.—14th 1882. 

Boots, P. Lehany, London.—2lst June, 


3020. WEIGHING Macurngs, H. E. Newton, London.— 
26th June, 1882. 

8272. SHootinc Seats, H. F. Beaumont, Hudders- 
field.—10th July, 1882. 
l. Preservinc Surps, &c., from Corrosion, T. 8. 
Webb, London.—12th July, 1882. 

Enoinss, E. G. Brewer, London. 

— Drawine Roiiers, A. J. Boult, London.—24th 

3799. STEERING J. H. Smiles, Stockton- 
on-Tees.—9th A 

3831. ExTRacTING Merats, A. K. Hunting- 
ton and W. E. Koch, London.—11th August, 1882. 

8839. BREAKING UP Grovnp, &c., J. H. Johnson, 
London.—11th August, 1882. 

8899. Corrmsc Macuivery for Forminc of 
Toornep W. R. Lake, London.—lith 


August, 1882. 

4133. Cases, W. R. Lake, London.—29th 
August, 1882. 

4249. Removinc Bore Brack from Fitters, A. M. 
Clark, London.—6th September, 1882. 


imme the Great Seal on the 
Slst Octoder, 1 


2051. WasHixnc Woot, &c., T. = ‘Mullings, London, 
and W. Whiteley, Lockwood.—1st May, 1882. 

2056. Distrisution of J. H. 
Shipway, Birmingham.—lst May, 1882. 

— for Borries, J. Bussey, London.—2nd 

ay, 

2067. Corrzz, G. W. von Nawrocki, Ger- 
many.—2nd May, 1882. 

2069. Connectinc Heatps in Looms, J. Aspinall, 
Ravensthorpe.—2nd May, 1882. 

2079. Preparinc H. Lake, London.—2nd 
May, 1882. 

2085. Screw Prope.iers, A. J. Davison, Sunderland. 
—8rd May, 1882. 

2086. Deoporiser, &c., O. Bowen and A. Miller, Lon- 
don.—3rd May, 1882. 

2097. Propuctne ARTIFICIAL MARBLE, R. Guelton, 
Brighton.—4th May, 1882. 

2103. Irons, G. W. von Nawrucki, Germany.—4th 
May, 1882. 

2106. Coatinc Metat Piares, H. F. Taylor, Neath, 
and G. Leyshon, Tividale.—4th May, 1882. 

2107. Evecrric Sarery Apparatus for THeaTrREs, &c., 
P. Jensen, London.—4th May, 1882. 

2123. CoLLaPsIBLE Boxgs, J. Haddan, London.— 
5th May, 1882. 

2127. Mecuanicat Prayinc of Pianos, &c., R. H. 
Bishop and W. Down, London.—5th May, 1882. 

2132. Compositions to Act as Non-conpucrors of 
Heat, E. C. C. Stanford, Glasgow.—6th May, 1882. 

2140. Sarety Puss, G. F. Redfern, London.—6th May, 


1882. 
2166. Uriuisine Heat, &c., T. Charlton and J. Wright, 
London.—9th May, 1882. 
2199. Srramsuip Screws, G. W. von Nawrocki, 
y-—10th May, 1882. 
2205. in 


2261. for Umpre.ias, W. H. Beck, London. 
—13th May, 1882. 

2343. Szewinc Heavy Fasrics, W. R. Lake, London. 
—18th May, 1882. 

2433. Recrprocatinc Szwinc Macuines, A. 
Greenwood, Leeds.—23rd May, 1882. 

2536. SECURING SCALES to Buiapes, H. H. and G. H. 
Taylor, Sheffield.—27th May, 1882. 

2617. Sewinc Macuisery, A. Greenwood and J. W. 
Ramsden, Leeds.—3rd June, 1882. 

2667. PortaBie Soves for Boots, G. H. Ellis, London. 
June, 1882. 

2668. PortaBLe Cuarr Encrnes, R. Maynard, Whittles- 
ford.—7th June, 1882. 

2919. Form of CasLe Traction Tramways, J. Wright, 

- London.—20th June, 1882. 

2979. Batt, &c., Jomts, H. J. Haddan, London.— 
23rd June, 1882. 

3344. Secr-actine Winpow W. 8. Laycock, 
Sheffield. —14th July, 1882. 

3435. Gas Motor Enainegs, C. D. Abel, London.—19th 
July, 1882. 

3762. of Liquips, E. E. H. Rousseau, 
Paris.—8th gy 882. 

P. and F. M. Spence, Manchester.— 

llth 1882. 

3911. of Fuses, W. Bickford- 
Smith & G. Smith, T August, 1882. 

4095. UmBReLLa, &c., A. C. Henderson, 
London.—26th August, 1882. 1882. 


List of 8: during the 
week ending October 28th, 1882. 


5387, 6d.; 920, 2d.; 938, 2d.; 1046, 6d.; 1103, 6d.; 1109, 


4d.; 1146, éd.; 1191, 6d.; 1193, 2d.; 1315, 4d.; 1322, 2d.; 
1323, 4d.: 1328, 6d.; 1335, 6d.; 1331, 134 2d. 
1345, 2d.; 1347, 4d.; 1350, 6d.; 1351, ” 4d.: 1352, 4d.; 
1353, 24; 1354, 4d.; 1357, 2d.; 1360, 6d.; 1368, 4d.; 
1364, 6d.; 1366, 6d.; 1367, 6d.; 1368, 6d.; 1370, 6d.; 
1371, 2d.; 1372, 2d.; 1378, 6d.; 1374, 6d.; 1875, 2d.; 
1876, 2d.; 1377, 1s. 8d.; 1378, 6d.; 1382, 2d; 1383, 2d.; 
1384, 2d.; 1385, 6d.; 1886, 2d; *1389, "6d.; 1390, 6d.; 
1892, 2d.; 1893, 8d.; 1894, 2d.; 1895, 2d.; 1896, 4d.; 
1397, 4d.; 1398, 6d.; 1399, 6d.; 1400, 24; 1401, 2d; 
1403, 6d.; 1405, 2d.; 1406, 2d.; 1407, 6d.; 1408, 4d.; 
1409, 6d.; 1410, 4d.; 1411, 2d.; 1412, ; 1418, 6d.; 
1414, 6d.; 1415, 6d.; 1416, 6d.; 1418, 6d.; 1419, 6d; 
1420, 6d.; —- 2d.; 1422, 6d.; 1428, 2d.; 1424, 4d.; 
1425, 8d.; , 6d.; 1427, 6d.; 1428, 6d.; 1429, 6d.; 
1430, 6d.; 6d.; 1433, 4d.; 1434, 6d.; 1435, 24; 


1436, 6d.; 1488, 6d.; 1440, 6d.; 1441, 6d; 1442, 4d.; 
1443, Gd.; 1444, 6d.; 1445, 2d.; 1446, 6d.; 1447, 2d.; 
1448, 2d.; 1449, 2d.; 1450, 6d.; 1452, 6d.; 1454, 8d.; 
1456, 6d.; 1460, 6d.; 1461, 4d.; 1462, 2d.; 1463, 4d.; 
1464, 4d.; 1465, 4d.; 1467, 2d.; 1468, 4d.; 1469, 6d.; 
1470, 8d.; 1471, 6d.; 1448, 2d.; 1476, 2d.; 1477, 6d.; 
1484, 345 1487, 6d.; 1488, 6d.; 1498, 4d.; 1506, 6d.; 
1512, 2d.; 1518, 6d.: 1536, Wy 1541, 4d; 1554, 4d.; 
1567, 4d.; 1645, 4d.; 3883, 6d.; 8519, 4d. 


*,° § cations will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
ee . Sums exceeding 1s. must be remitted ” 
‘ost-officve —_ — at the Post-office, 5 


High Holborn, to Reader Lack, her Majesty’ 4 
Patent-ofice, Southamp gs, Chancery-lane, 
London. 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared express! for Tae ENGINEER at the 
of Har A of Patento. 


920. MakNc AND UTILISING THE GASES ARISING FROM 
THE DisTILLATION OF CoaL, RK. and J. Dempster.— 
25th February, 1882.—(Provisional protection not 
allowed.) 2d. 


The gas retorts are erected in the immediate neigh- 
bourhood of — — and furnaces, and the gases, 
after th the condensers and scrubbers, 
are conveyed to athe and consumed by suitable 
burners. 


938. PrevENTION OF RalLway ACCIDENTS CAUSED BY 
Breakace or Draw-Bars, W. H. Turnbull, Staf- 
Jord.—2th February, 1882.—{ Provisional protection 
not allowed.) 2d. 

This consists in the use of a draw-bar with 

on each side = the head to receive chains, w! 

0 the 


e-holes 
ch are 


Piates, J. Rowland, Sunderland. — 4th March, 
1882. 6d. 


This relates to a ces to cut circular, oval, or 
other shaped holes in plates, or by which the plate may 
be cut to any desired shape externally ; and it consists, 
First, in the application to shearing machines for 
straight cutting of two fixed blades, either fitted 
separately, or forming a the jaws of a die, into 


the space between which the moving shear e 
enters ; and Secondly, in the use of a curved movin 
shear e in com tion with curved 
blades, ne which the moving blade enters to 
make the 
1108. Carpixe Enorxes, A. Holden, Gorton.—7th 
This hi ing cotton and 


y for 

other a cylinder with and clearers of 
ordinary construction being employed. A clearer 
roller is placed over the o» Heme which is set to the 
main cylinder, and is cleaned by the clearer, in front 
of which is a roller for catching motes and other im- 
purities from the clearer. Over the spaces between 
the ordinary clearer rollers and the preceding workin; 
rollers are placed plates or doctors, the edges of whic 
are close to the front of the clearers, and extend back 
to the preceding working rollers. A card roller or 
rr = placed over the junction of the main cylinder 
and doffer. 


1108. Securtnc on To Burtpincs SHeets or Zixc, 
aly T. W. Helliwell, Brighouse.—7th March, 


The. each sheet is turned up angles 
to the an, and the turned-up parts of two adjoin- 
ing sheeis are together, with a small s 
between them to allow for expansion and contraction, 
and over the tops of the flanges a cap is placed, and a 
screw, nail, or bolt h its to) the 
turned- -up edges, ~ enters the wood or ironwork 
supporting the sheets. 

1146. Actions or a &c., A. Squire, Cam- 
den-road.—9th March, 1882. 6d. 

relates to check 
an of 


ition actions, 
vel on the top 
of the jack or ran r,and a strap of leather fixed to 
the butt, the other end being hooked to a sprin 
ted by a screw, wedge, band, bent wire, or s 
joint. The invention further relates to the use of bars 
brought to bear on the back or front of the sounding 
board, so as to force the same out and cause it to 
become rigid or otherwise at will, and thereby increase 
the power and tone of the instrument. vp ete 
netic or magnetic steel wires are , and the names 
of the notes are lettered on the rails or beam. 


1101. Improvements Re.atinc to Dynamo oR 
MAGNETO-ELECTRIC MACHINES FOR REGULATING 
THE GENERATIVE CAPACITY OF SUCH MACHINES, 
T. J. Handford, London.—llth March, 1882.—(A 
communication from T. A. Edison, Menlo Park, New 
Jersey, U.S.) 6d. 

This relates to means for automatically regulating 
the generative “i of a machine according to the 
lights in circuit. In connection with each group of 
lamps this device is provided. One method is to place 
an electro-magnet in one of the branch conductors 
having an armature lever retracted by a spring, and 
making and ae a circuit, which may be a shunt 
around a definite resistance in the field circuit or an 
additional field circuit, the result in either case being 
an increase in energy of the field magnet by the 
closure of the circuit controlled by each of these 
electro-magnets. Each of these magnets is so con- 
structed with relation to its armature that it will not 
draw the lever to its front contact until a number of 
the lamps of the groups have have been turned on, so 
that the additional omy A — to the field magnet 
by the operation of the connected with each 
group be sufficient for the supply of all the lamps 
of the group. 


1193. Crussinc on Breakrnc Stone, &e., W. 
R. Lake, London.—11th » 1882. communi- 
T. Blake, New Havent 0.8.)—( Not 


proceeded with.) 2d. 

This relates to ‘‘ Blake crushers,” and it consists in 
the introduction of hanging jaws between the ordinary 
fixed jaw and the movable jaws, the object being to 
prevent the clogging of the jaws. 


1315. ConpEnsep MILK, &., W. F. Sweetland, Hen- 
don.—18th March, 1882. 4d. 

The object is to d d milk with- 
out the use of additional sugar, and it consists in con- 
centrating the milk in a vacuum Pan, and then adding 
a on watery solution of a gelatinous sub- 
stance 


1322. Dryino sy Process Printine on Tix, 
Zusc, Brass, &c., H. Mathieson, Mile End.—18th 
March, 1882. 2d. 

Hitherto lead has been the dryer of ink used for 
printing on metal. eager yh to this invention, ‘ 2 oz. 
of borate of and of of 
manganese are boiled for i hours in one gallon lin- 
seed oil, the scum being removed during the process. 
When cool the dregs are mixed with Frankfort-black, so 
as to form a thick paste, which is rendered fit for 
printing by the addition of a suitable quantity of the 


1323. Transrerrina Printep Desions FROM Paper, 
&c., TO Sueets or Tix, Zinc, Brass, &c., H. 
Mathieson, Mile End.—18th March, 1882. 4d. 

A sheet of ordinary paper dipped intoa ——a 


of su water, gum, and glue, after which it 

vasatial ‘er on one side. The paper receives its 

impression from a c stone, and a 

tint the — ion _be' erred to 
sheet in ographic press, the bed of 


a 
which is heated to Jon 200 deg. Fah. 
itself can be 
cold water. 


removed by saturating the sheet with 


1828. Improvements Evectric SIGNALLING APPa- 
RATUS, APPLICABLE ALSO TO OTHER PuRpossEs, L. J. 
Crossley, Halifax, J. F. Harrison, Bradford, and W. 
Bmmoth, Halifax.—18th March, 1882. 6d. 

This invention relates to improvements in magneto- 
electric signaling apparatus, ond also to a for 


wires. 
inventors Por (1) the naglinition ‘to the axis of the 
revolving coil of a magneto-electric call bell of one or 
— cams, whereby, addition to the ordi 
al, a distinct and separate one may be transmitted. 
The combination with the above 
apparatus of tS the central exchange office, 
whereby a subscriber will be enabled to disconnect his 
wire from that of the last subscriber with whom he 
spoke, and place both lines in connection with the 
switchboard without the intervention of the operator. 
1835. Sprines ror Ramway Venicues, &c., A. J. 
Boult, London.—18th March, 1882.—(4 ‘communica 
tion from J. D. Thomas and L, F. Requa, New 
York.) 6d. 

B.... relates to the use of an improved form of air 
ing for buffers, or for supporting the bodies of car- 
es, and it consists of a hollow vessel of rubber 

charged with a mass of compressed air, and held at its 

opposite ends only, with its sides free to expand an 

contract, a — web or frame of canvas or other 

fabric being im bedded in the rubber walls of the 

vessel, 

1841. Tarust ror ScREW PROPELLER 
— &c., J. Wills, Leicester.—20th March, 1882. 


This consists of a bearing in which a series of balls 
or rollers are arranged to freely rotate between the 
end of the shaft, or a disc on the end of same, or fixed 


at any convenient thereof, and a corresponding 
stationary disc. @ balls are kept in tion b 
being inserted in recesses in a plate or , whic 


will revolve with the rollers independently of the 

shaft, and placed between the rotating shaft and the 

fixed disc, or they may be placed in recesses in the 

disc on the shaft, and bear against and travel on the 

stationary disc. 

1844. SurrorTixo ApDsUSTING THE Back Rests 
or Basstnetre Perampucators, H. S. White- 
house, — 20th March, 1882, —(Not pro- 


ceeded with.) 

This consists wen sup} rting and adjusting the guide 

rods and a screw ,.on which works a screw-box 

capable of being rotated. 

1845. Cour.ine ror Jomina Lenotus or Wire, D. 
Brenner, Brixton.—20th March, 1882.—(Not pro- 
ceeded with.) 2d. 

The ends of the wires to be joined are each inserted 
into a metallic piece, and the extreme end turned at 
an angle to prevent it slipping out. The two Ko 


of metal are shaped so as to interlock, and the 
tudinal strain on the wires to increase the gri 
of the coupling. 


1847. An Improvep Macuine For GENBRATING 
Evecrric Currents, &c., 8. Phillips, Chariton. 
—20th March, 1882.—(Partly a communication from 
W. C. Johnson, Mentone, France.) 4d. 

This relates to an improved construction of machine 
for a electric currents, whereby a given 
weight of metal, as wire, preferably of square or 
angular shape, can be wound into a smaller space than 
at present known. 


1850. Looms, A. Priestman and J. Ackroyd, Bradford. 
—20th March, 1882. 6d. 

The object is to arrange the warp brake a tus 
so as to let off the warp from the beam with more 
regularity, and consequently to weave fabrics more 
uniformly than at present. The brake ropes are 
placed round the en 
way, but their ends are secured to a 

ed right across the loom parallel with the oo ey 

To this weighted levers are attached, so as to be 

easily adjusted. The warp passes from the beam 

round the bearing bar, over the back rail of the loom 
to the sley and healds. 

1351. Bixpixo ror J. Rettic, Hatton- 
garden.—20th March, 1882. . 

A chain is used to bind two poles together, one end 
having a hook to take into any link after passin; 
round the poles. On the chain is a loose piece o! 
tubing, which is placed in in a line the 
—— of the poles, and 

: Ghaped plese is im between tt ond. the 
pa es. 

1852. Apparatus ror Recervine Money, &c., H. T. 
Davis, Newington.—20th March, 1882. (Not pro- 
ceeded with.) 2d. 

This relates to apparatus for receiving fares on 
passenger fare e - and see 
that the amount is correctly registered. 


1353. Horstine Crass anv Lirts, A. Clark, 


street.—20th March, a Not proceeded with 
The object is to dispense wi the drum on ‘hich 
the chain is usually wound, and it consists in 


the use of a toothed pulley mounted on the main axis 
in place of the drum, in combination with a pair of 
de pulleys for the chain placed at either side of 
the toothed pulley. The lifting chain is led over the 
guide pulleys, and beneath the toothed pulley, with 
which it is as in contact, one end of the chain bein, 
attached to the ht to be raised and the other en 
falling in a heap ¢ on the ground, 
1854. Treatment or Fiovur, &., H. F. Engel, Ham- 
burg.—20th March, {A communication from 
PF. Lange, Prussia. ) 4d 
The object is to treat the ao of cereals so as to 
form moulded or rolled articles, which are of very 


ments provided with suitable induct: 
two surfaces of different potentials in the electric 
field of a charged y, which is in communication 
with the transmitting instruments. 


1860. Gas Motor Enarnes, H. Sumner, Manchester.— 
mbustible gas or vapourand air are drawn 
enter an outstroke of the engine into 
by small holes so as to break u 
intimately with the air. 


current 
The mixture passes to 


the cylinder E, through valve Ls and passage D 
openin, against X, and actuated a 
cam. After the charge been com and 


ng and has pment its office in propelling the 
piston, the are emitted 
through valve ] N, placed ‘beside the inlet walve és on the 


back sone Se 80 as to be removable capable of 
being worked from one set of cams C placed side by 
1360 


side on a povebving piece H, and one to the 
other. The piece carried on a side shaft driven 
from the crank shaft. 


to 
the proper instant, whe' 
one direction or the other. 
1867. An Improvep MerHop or anp MEANS FOR 
Provipina GrounpD OR EaRTH CONNECTIONS FOR 
Execrric Circuits, A. B. Dolbear, 
Massachusetts, March, 1882. 

The object of this invention is to render all “earths” 
of the Same a and so avoid currents caused 4 
the tential between two earths in 
circuit. The inverttion — in conductors 
from various “earths” to some © body of water, 
such as the sea, so as to ensure a e potential for 


1368. Improvements Evecrricat A. 
Dolbear, , Massachusetts, — 
March, "1882. 


The inventor surrounds the conductors of his cables 
with an air space, instead of imbedding them in a non- 
material, as is usually done. 


the site Sate epemtion ot 


hard structure, can be polished and resist moistu 

while at about 100 deg. oe they again become plastic; 

and it consists in mixing the flour with water, glue, 

plaster of Paris, and any suitable colours to form a 

paste, which is shaped to the required form by heated 

moulds or rollers. 

1357. Seccrinc Door-Knoss To SPINDLES, J. Thom, 
.—2lst March, 1882.—(Not proceeded 
wi 

The spindle is square and formed with a screw 
thread on its angles, and on it works a collar or nut 
with an externally screwed end. The end of the knob 
has a screwed recess to fit the collar or nut, the threads 
on the spindle and the collar or nut being in opposite 
directions. 


Wuee.s, J. Taylor, Wigan, —2lst March, 1882. 


The rim may be in segments or in one piece, and at 
the outer part is placed a metal cap witha rea 
to fit a recess formed in the under side o 
which is shrunk on to the The ends of the 
spokes are capped with metal and screw into the ie 
while the other ends have square taper heads and 
recesses in or nave. 

1465. Improvements CaRBONS ELECTRIC 
Lamps, A. Smith, Brockley, Kent.—27th March, 


‘0 produce carbon filaments~the inventor 

throu liquid furfurol or fucusol hy oric 
in excess. The reaction produces a black 
liguid which is enclosed between two glass plates. 
the material is set the plates are wedged apart, 
and the one to which the files adheres in cold 

cesses of stamping, 
Carbons for arc lamps also included in this 

invention. 

1366. An Improvep Meruop or AND MEANS FOR 
Workinc TELEPHONIC AND TELEGRAPHIC APPARA- 


tus, A. B. Dolbear, Somerville, Massachusetts, U.S. 
—2lst March, 1882. 6d. 
This relates to a means for wor! telephonic 
receivers by the varying of an ic field, 
when such instruments are not in or with 


a circuit. The invention is carried 
means of telephonic or other delicat 


13°70. Macninery, J. M. Howson, near 
Bradford.—2lst March, 1882. 6d. 

The object is to adapt 
long stapled fibre to 
the better spinning 

sists in the arran, 


frames now used for or spinning 
in short ~ fibre, and for 
long stapled fibre, and it con- 
nt of the draughting part of the 
ht into direct line from the a the 
with e vertical spindles. Two m of effecting 
this are described. 
TAKING MEASUREMENTS FO! 
J. Baier, New North-road.—2let "March, {Not 
proceeded with.) 2d, 
This relates to the construction of = adjustable 
pattern, the body of which is elastic so as to enable 
to fit different with 
by means of whic the pattern can be 
brought to any Ay A... desired con- 
figuration, when the whole of the rods are secured by 
clamps. 
1372. Corrins, &., H. R. Allen, 
2lst March, 1882,—( —{Not proceeded with. 
consists in the construction of coffins and 
other articles from pay pulp 
press or dies. To ren 
rosin, pitch, or other le may 4 


1378. Rattway H. Bridgewater, Watford.— 


vements on patent No. 2599, 
ithe. face of the jaw of the chair, 


A.D. 1869, in which 
‘ht in 


against which the was be brou 
was formed with horizontal ribs whi 
vertical movement of the wan 


me J. Stansfeld, Colne. 
ites to of changing the order 


steady action 


| 
, 
= 
~ 
| 
~ 
c-- 
|| 
ST 
( 
| 
| 
itt 
|, 
16 = 
a 
t offered no 
obstruction e movement Of the wedge endwise. 
To a this the face is now cast with horizontal 
or vertical recesses which allow of the wedge, when 
: driven home, expanding from its compressed state, 
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heddles and allow of the working of three, four, 
five, or more shafts with tappets, besides reducin, the 
cost of the shedding motion. On the low shaft of the 
loom is a bevel wheel actuating another wheel on a 
cross shaft fitted with tappets to work the healds, 
and each of which has a surface plate with projecting 
rims, between which works a friction pulley fitted on 
a stud secured to an arm of the t le lever. The 
fulcrum of the treadle works on a stud in a frame, 
and the end of the treadle arm near the tappet is 
made with a half-moon, to which is secured a band 
which takes the curve of the lifting and lowering 
motion, the other end of thi - band being secured to 
the frame of the heald. To the other end of the 

is a band passin, on studs 
in the top rail and attached to 


18°75. Locks, J. H. Black, Survey. —2lst March, 1882. 
—(Not proceeded with.) 2 
This relates to Ae in locks, whereby 
their construction is simplified, the key bolt is dis- 
pensed with, the dimensions reduced, and the neces- 
sity for a ke hole in the door abolished. The locking 
ts ined within the knob of the lock, 
which is fitted with the usual spindle to operate the 
spring bolt. 
18376. Spice Hoies or Casks, &c., W. Watts, Bast 
India-road,—21st March, 1882.—(Not proceeded 


with.) 2d. 
This consists in fitting a tube into the spile hole 
and inserting the spile therein, so as to drive the one 


ad stopping the same into the interior of the 


137'°7. Propvcina Ammonia FROM CoaL, &c., W. 
Young, Peebles, and G. T. Beilby, Midlothian, N.B. 
—2lst March, 1882. 1s 8d, 

This consists, First, in the production of i 

from coal, shale, ironstone, and other bituminous or 

by decom- 

posing or burning the carbon resulting from the dis- 
tillation thereof or anthracite at such a temperature, 
and in the presence of such an excess of steam, either 
alone or mingled with air, or with the products of 
combustion of carbon and air, as will burn the carbon 
and will eliminate the ge contained therein ; 
Secondly, the re-distillation of the oils resulting from 
the distillation of shale, coal, or similar bituminous 
substances by the heat of the steam used to eliminate 
the nitrogen in the coke, as ammonia, together with 
the heat from the products of distillation from the 
retort; Thirdly, the construction and arrangements 
of the ‘apparatus to carry on the processes described. 


1876. | GaRMENTS, G. and 8. Mandleberg 
H. L. Rothband, Manchester.—22nd March, 


6d. 
mis to ladies’ india-rubber cloth water- 
f capes, mantles, or cloaks, the object being to 
| stem the ventilation, render them reversible, and 
also of holding them down to prevent the wind acting 
& the inside, and at the same time giving them the 
appearance of having been, to some extent, shaped to 
the body of the wearer. 


1882. Drawineo orr Water, &c., C. Fisher, Leicester. 
—22nd March, 1882.—(Not proceeded with.) 2d. 

In the cistern, in which the level is kept constant by 
a ball tap, a sy phon pipe is Fae nang and its longer leg 
connected with the draw-o' oS Pee. The syphon is in 
two parts connected by a = tubing, and the 
shorter legis connected by a chain to one end of a 
weighted lever arranged so that when the syphon is 
not required to act it holds the shorter leg up, so that 
the bend of the pipe is above the water level. 

1883. Heaups ror Looms, J. Green, 
22nd March, 1882.—(Not proceeded with 

The object is to auaaaiee healds wit out “knots 
and to dispense with the metallic or glass ‘ mails” 
usually employed in such manufacture, and it con- 
sists principally in the substitution for such metallic 
or glass ‘“‘ mails" of small endless bands or rings of 
vulcanised india-rubber, through which the twine (of 
which the body of the heald is made) is merely passed 
in the form of a loop. 

1884. Tir Wacons, W. March, London. — 22nd 
March, 1882. 2d. 

The hinder ends of the frame on which the wagon 
rests are of iron or steel and bent outwards and down- 
wards, forming two spurs, to the outer ends of both 
of which are fastened axle arms on which the hind 
wheels revolve. 

1885. An Improvep Construction oF ELEcrRic 
Contact THERMOMETER, J. Formby, 
‘ormby, near Liverpool.—22nd March, 1882. 6d. 

The object a this invention is the conversion of an 
ordinary horizontal thermometer into an electric- 
contact making thermometer by means described in 
the specification. 

1886. Szparatinc CREAM FROM MiLk, &c., G. M. 
Allender, Bayswater, and W. C. Crossby, ” Chelms- 
1882.—(Not proceeded with.) 


A Steed drum is mounted on a shaft working in 
end bearings, and in it are two or more inner circular 
plates and three or more cross pieces. 

1889. Fitrerine & &c., F. A. Bonnesin, London. 
—22nd March, 1882. 

This relates to on A on patent No. 3019, 

a4 _ 1877, in which the filtration was effected by 
action through or among fibres forming 

clantic. ‘abrics held between surfaces of a soft or yield- 
A vertical filter is a by bolting a 

of frames to a frame being 
covered with india-rubber, ving a thick ring or 
flange at the inner of the frame. Between the 
rings the filtering cloth is placed, and a cover fastens 
the frames together and forms a cylinder, to which the 


the ammoniacal and phosphatic salts, thus increasing 
the value of the deposit as a manure. 
189'7. Fiower-por Sranp ror Winpows, J. F. 
Grimmo, Leyton.—22nd March, 1882. 4d. 
The object is to enable the saucers usually placed 
under the rt to catch the surplus water 4 dis- 
pensed with, and it consists in forming a stand, from 
which the surplus water runs to a suitable receptacle. 
1898. Crimpina Macuine ror Boots anp H. 
Lake, London.—22nd March, 1882.—(A commu- 
nication from G. P, EB. Lenormand-Carpentier, 
Amiens, France.) 6d. 
This consists of a rotary crimping machine having 
arms or blades, more or less in number, cut out of a 
single piece of sheet metal or formed of separate pieces 
fixed to a hub or shaft in the centre and to the rim or 
riphery of the toothed wheel, and turning between 
pen adjustable plates to crimp the front or the back 
of boot uppers and similar articles. 
1899. Construction or Furnaces, &c., J. Burch, 
and W. Evans, Manchester.—22nd March, 
882. 


This relates to furnaces for the manufacture of pure 
malleable iron and steel, and consists in the employ- 
ment of a furnace of the reciprocating or —_oe 
class of special configuration internally. The First part 
of the invention relates the construction and 
poy oy form of the hearth or refining chamber and 

oe reparatory mode of heating and melting the 

ing charge; the Second part relates to the 
oaks of working, and the introduction during such 
time of fluid, comminuted, or solid substances ; the 
Third part relates to the manner and means employed 
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for introducing se gs air into the hearth or 
refining chamber whilst the metal is under process, 
with a view to change the nature of the product either 
to pure malleable iron or steel ; and the Fourth part 
relates to the special mechanism employed for im- 
parting to the hearth or refining chamber the requisite 
reciprocating or either regular or 
intermittent, as best su effect the required 
change upon the metal in + Rally The drawing is a 
section showing the hearth chamber with bridge above, 
the heating crucible and details. 


1401. Locxine Devices ror Miners’ Sarety Lamps, 
J. McKellar Main, Cumberland.—23rd March, 1882, 
—(Not proceeded with ) 2d. 

This relates to a lockin ng apparatus whereby the 
lamp cannot be opened without being taken to the 
place where suitable means are provided for so doing. 


1408. J. Lewis, Stepney.—23rd March, 


This consists essentially in the arrangement and 
construction of platinum wire gauze burners for con- 
suming @ mixture of gas and air (the latter under 

) for the production of light and heat, in such 
manner as to prevent the transmission of heat from 
the burner to the supply pipe by the introduction of 
steatite or other non-conductor of heat between the 
burner and the supply pipe. 


1406. Corkscrews, H, Holroyde, Manchester.— 
23rd March, 1882. 
This relates to the eaieieune of acone, whereb 
several corks may be drawn without loss of time, 
cork forcing the preceding one up the cone and 
eventually splitting t it, whew! it falls from the cone, 


1407. Automatic GEAR FOR THE PREVENTION OF 
Overwinpine, W. T. Lewis, Aberdare, and W. H. 
Massey, Henley-on-Thames. — 23rd March, 1882. 


The gea fot} to sees that if the cage is being 
wound up the pit an e engineman neglects to shut 
off steam or move over his reversing lever in proper 
time, then one or other or both of these operations are 
performed automatically, the lever or levers being 
moved over <<, or quickly to suit the particular 
case, and ding engine so stopped by the time 
the cage enntves at the top of the pit, or at any rate 
slowed down, so that if the engine runs further than 
it ought it may then be stopped (without risk or 
damage) by the ordinary steam or other self-acting 
brakes in common use. 

1408. InstruMENT TO FacILiTaTE THE ADMINISTRA- 
TION OF FLUIDS IN THE STOMACH, + Kingston, St. 
John's, Kent.—23rd March, 1882. 

This relates to an instrument for ye 
liquid food or medicine to young children or invalids, 
1409. Armour PiaTes For Suips, &., H. Reusch, 

Prussia,—23rd March, 1882. 6d. 
This partly in the use of ledges or side 


liquid is introduced by a pipe. Other i 
are descri 
1890. Arparatus FoR Drivinc, REGULATING, AND 
InpicaTInG Speep or Dynamo &e., 
B. Rogers, London.—22nd March, 188: 6d, 
The rotation of wheels or axles of ia ones 
are utilised to drive dynamos, the dynamos bein, 
ted and kept at a uniform speed by means o' 
two cone drums and belts, together with gear for 
altering the position of the straps, &c., according to 
the speed required. A spindle rotated from one of She 
as is nals to indicate the speed by suitable gear- 
ng, 
1894. Cuest Expanpinc Corset, H. M. Knight, 
London.—22nd March, 1882.—(Not proceeded with.) 


The corset has two straps at the back, which after 
being crossed are passed over the shoulders and then 
back under each arm, through hooks or staples near 
the middle of the back, and then brought to the front 
and fastened to, buckles at the waist. 

1895. Lamps Por Bicycies, Tricycuss, &c., J. Lucas, 
“as. March, 1882.—(Not proceeded 
wi 

The elastic tubular clip to support the lamp on the 
axis of the wheel is formed with a series of sym- 
metrically arranged holes in it, and on the outside of 
the clip are fixed a — of axes equalin number to 
the holes. These carry antifriction rollers, 
which project through } holes inside the clip. 

1896. Mareriats FoR THE PURIFICATION AND 
ODORISATION OF SEWERAGE, &c., G. J. — 
Harrow-road, and F. H. Parker, London.—22: 
March, 1882. 4d. 

The me > Agee in an agitator and streams of 
hydrochloric acid and a solution of alkaline 14 
injected into ite Suse the agitation. Chlorine gas is 
evolved and destroys all impure gases, at the same 
time oxygenating all carbonaceous particles. The 
matter then flows into a reservoir, at the entrance 


pieces, made either — from or cast in one piece 
with the iron shell , in the latter case the said 
shell plate being made >” the size desired for the steel 
casting, thereby avoiding the previous manipulation 
of the said ledges or side pieces to obtain a casting of 
the desired dimensions. 

1410. Means or INGREss AND Ecress TO THEATRES, 
&c., CasE OF Fire, A. Scott, Oxford-street.—23rd 
March, 1882. 4d. 

relates partly to the use of balconies on each 
floor, with staircases connecting them. 

1411. Fryers Empiovep 1n Sprinnina, R. E. Sykes, 
Cleckheaton.—23rd March, 1882.—(Not proceeded 


2d. 
A flange is on the top of the flyer, 
which the yarn is previous g wound on 
the bobbin. 
1413. Umsretuas, &c., J. Willis, Bournemouth.—23rd 
1882. 6d. 
is relates Lge per to the manufacture of the 
bottom tip ends of the ri 
1414. PuLLEYs G@. W. Benyon, Reading. 
—23rd March, 1882. 6d. 

The pulley is constructed with a rim or a 
turned inward from or connected to the periphe: 
and projecting inwards from the periphery tow: 
the axis, the rims or flanges on the opposite sides of 
= pulley being either parallel or inclined inwards or 
outw: 

1415. Suirs’ Sir J. E. Commerell.—23rd 
March, 1882. 

This relates to a a consisting of a blade formed 
in sections, each of which has a socket jointed to it, 
the several sections of the blade being connected to 
the rudder ans by passing their sockets over or on to 
the said post. 

1416. Pre amr W. R. and C. A, Williams, Newport. 
—24th March, 1882. 6d, 


of which a solution of sulphate of iron is i 
and which combining with the salt—chloride ot 


in the combination with a binnacle of 


produced in the previous operation, 
prec’ ay and renders perfect the 
1 solid matter, preserving therein 


at t compass and of reflectors or mirrors so 
arranged that the image of the compass card will be 


reflected in the mirror in the wheel-house below the 
binnacles, so as to appear in front of the helmsman. 


1418. Weavina Looms, A. Rollason, Lowell, Mass., 
U.8.—24th March, 1882. 6d. 

Pn Rag Fi rst, to means for driving looms; 

, to means for operating the harness shafts ; 

and Sorte rdly, to means for actuating the shuttle- 

driver. Ais the driving — B the driving pulley, 

Ca <i on shaft A d riving the fast and loose 


pulleys D on crank shaft X. By this arrangement 

several looms may be in a row all driven 
id of which can 

alleys 


laced at 
looms 


from one shaft, the pul 
one end so as to leave the 


free. E and F are fulcrum rods at the back and front 
of the loom, and on them work levers Gand H con- 
nected by rods, several holes being made in the 
levers so as to vary the extent of motion. J are the 
harness shafts, po connected to two of the levers by 
rods which act ‘directly on the shafts. Cams K actuate 
the levers. L are two driving bands actuating the 
shuttle-driver, and are guided by rollers M, and driven 
by levers N which are actuated from the cam shaft by 
toothed wheels and tappets. The are yoked 
together by a cord O passing over rollers P. 
1419. Spinnino, F. Ripley and T. H. Brigg, Bradford. 
—24th March, 1882. 6d. 

A rotatin, spindle is employed, on which is a flyer 
and cup or its equivale mt. The cup is encircled by the 

ordinary ‘‘ ring” and traveller. © spindle receives 
its rotation from the legs of the flyer by means of a 
notched disc or cross pin ; the rotation of the cup on 
flyer, within the ring, gives what may be termed 
frictional aid and ensures the traveller being carried 


by the induced motion past or beyond a line central 
with the — the upper edge of the cup extends 
above the —~ In order to assist in the action of the 
apparatus and make efficiency complete, the ring and 
its rail are traversed. The upper portion the 
spindle is detachable for the , aes of recovering 
and piecing up broken “ en 

1420. ManuracTuRE OF FOR R. P. 
Picket, Geneva.—24th March, 1 

The object of this invention is the application to 
domestic use of the process of freezing by anhydrous 
sulphurous acid by means of an apparatus capable of 
producing in ten minutes a kilogramme of ice. 

1421. Compmvep Currer anv CLEANER, J. P. 
en —— March, 1882.—(Not proceeded 
wi 

This relates to an instrument for scraping or cutting 
the nails and also cleaning them. 

1422. Umprettias, J. Miniére, Paris.—24th March, 
1882.—(Complete.) 6d. 


This consists in a new system of devices 
for the runners, by means of which the umbrellas or 
parasols are closed by one hand. 


1427. VariaBLe Expansion GEAR FoR Link Motion 
os T. English, near Dartford.—24th March, 
This relates to improvements in variable expansion 
gear for link motion engines in which the travel of 
oy slide valve is by shifting the link block 
along the link. A is the crank shaft, on which the 


excentrics B are fixed at an obtuse angle to the crank, 

the excess over the right angle — the angular 
advance of the excentric. C is the link jointed to the 
excentric rods, and at its central point, or point of 


least eee pivots X are provided, and have their 
bearings blocks Y capable of sliding towards or 
— ing the crank shaft in rectilinear guides D. E 
@ link block, the position of which in the —_ 
oa be varied by ievers and rods in the usual wa 
alter the cut off, or to start, stop, or reverse the en; 
Fis the rod connecting block E with the rod G o the 
main slide valve H working on an ordinary valve 
seat, and having two steam ports through it, over 
which works the expansion valve K. The point of 
cut off is determined by the amount of lap given to 
the edges of the port of the expansion valve. The rod 
Z of this valve is connected by link L with the lower 
arm of a rocker M, the fulcrum of which is carried in 
stationary bearings. The upper arm of the rocker is 
connected by link N with one of the blocks Y, so that 
the movement of the latter is, after its reversal in 
direction, ee to the expansion valve. Modi- 
fications are descri' 


1426. Vatves, W. Jones, Glasgow, and J. MacLeod, 
Birkenhead, —24th March, 1882. 6d, 

The valve is formed of a complete disc or plate of 
rubber, canvas, or other fiexible material, which is 
held at its outer edges, while the central part is free 
to rise and fall, to open or close the valve. 


1428. Sreerinc Tanks EmpLovep THE Manvu- 
po or Matt, R. Free, Mistley.--24th March, 
The tank is constructed preferably square, and the 
bottom thereof is formed with inclined sides 
termina’ at the bottom in a discharge aperture 
which can be opened and closed when desired by a 
valve; just above this discharge valve is a draining 
aperture, which is covered bya perforated plate either 
flush with the inner surface of the tank or slightly 
recessed below the same, and such aperture is con- 
nected with a pipe to convey the drainage water to 
~ desired position, and the said pipe is provided 
with a cock or valve to enable the a cee there- 
through to be opened and closed as desired. 


1429. Raisinc anp Forcine Acrps, CHEMICALS, &c., 
or J. Wolstenholme, 


partly to the employment of an india- 
rubber bag or bladder for the purpose of raising liquids 
from one part to any other part of a building. 


1480. Ostaminc Power upon or VessEts, 4. 
M. Clark, London.—24th March, 1882.—(A com- 
munication from K. Anunsen, Winchester, U.S.) 6d. 

The invention consists principally of a water-wheel 
and suitable power-transmitting connections, the 
wheel being adapted to be lowered into the water at 
the side or end of the vessel, and held so as to be 
turned by the water as the vessel moves along. The 
wheel is raised and lowered upon or with the main 
shaft, and the blades of the wheel are adapted to be 
adjusted to suit the wheel to the rapidity of move- 
aad of the vessel. It further consists of the shaft 
frame adapted to be secured to the side of the vessel, 
of the — for locking the wheel in position for 
action, and ¢ the construction, arrangement, 
combination of parts. 


1431. Macuinery FoR THE PREPARATION OF 
PLATES USED IN Potrery ENGRavING, T. Smith, 
8toke-on-Trent.—24th March, 1882. , 

This relates to machinery in which the plates are 
held in frames of various sizes to suit the various-sized 
plates beneath successive stones and burnishers, both 
the frames and the stones or burnishers reci; mere 
horizontally but at different speeds, and in 
at right angles to each other. 


1433. Rotiers ror Wasxinc, Prixtine, Spinnine, 
&c., J. Lewthwaite, Halifaxr.—24th March, 
1882, 

This oN to the employment of Parksine, xylo- 
= . other analogous paste or compound for covering 
rollers. 


1434. Sewers, FE. G. Banner, London.—24th March, 
1882. 6d. 


The sewers are divided into sections, separated from 
each other by mo and each such section is provided 
with, at one end, an inlet or inlets of any suitable 
construction for air to enter the sewer in any 
convenient manner, and at the — end a shaft or 
shafts of suitable diameter (accord: to the size of 
the sewer) provided with means, a as a cowl or 
cowls or other appliances, for exhausting air and gases 
from the sewer, so that they shall be discharged into 
the atmosphere at a much higher ie level than is now 


1435. CHIMNEY B. Fi 
March, 1882.—(No 2d. 

This consists in flues of glazed 
es ware so as to prevent the deposit of soot, and 
urther, in providing a ventilator flue extending “yr 
the basement to the chimney-top, and serving to 
ventilate each room through orations in the flue 
level with the ceiling. 


1486. Apaptinc Certain Parts or Suips’ FURNITURE 
FoR 1n Savino Lire, J. N. Cressy, Glasgow.— 
6d. 


25th March, 1882. 
This consists in rendering ships’ bed or cot frames 
useful for saving life by constructing them with open 


rectangular frames of wood rendered buoyant ie eo the 


application thereto of cork, and having wire netting 
fixed across, but so as to leave an 0 at the 
middle to receive the person to be sup; in the 
water. 


—25th March, 1882. 

This relates to improvements in the screw stoppers 
described in patents No. 4184, a.p. 1879, roa No. 5154, 
A.D. 1881, and it consists, First, in replacing the 
thread on the gg by two or more proiections 
which engage with the thread in the neck of the 
bottle; and Secondly, in providing screw stoppers 

with a valve which will allow the bottles to be filled 
through the stopper, and permit the air to escape. 


1440. Spreapinc Manure, &c., R. G. Garvie and H. 
Skinner, Aberdeen.—25th March, 1882. 6d. 

The machine consists of a hopper containing the 
manure and mounted on wheels, one side of same 
being formed through a grating, through which 
rows of spikes worked by cranks on a shaft extending 
through the hopper, and driven b from a 
second shaft actuated by a chain An wheels from the 
hub of the wheel. The spikes are fixed on bars 
attached to the crank shaft, and by the action of the 
cranks throw out the manure from the hopper, —_ 
are cleaned in passing eS the grating. 
second series of spikes on a rocking shaft near the 
top of the hopper are caused to oscillate and traverse 
through between the lower spikes, and prevent the 
manure escaping too fast. 


1488. Sroprers ror H. Barrett, London.— 


1441. Exnavustinc AIR FROM GLASS OR OTHER 
VEssELs, EB. Edwards, London.—25th March, 1882. 
--(A communication from P. Clere and A, Hémot, 
Paris.)\—(Not proceeded with.) 6d. 

This relates to ap tus in which a column of 
mercury is employed to exhaust air from glass or other 
vessels, and it consists of a tube with a reservoir at its 
upper end, while its lower end communicates by a 
flexible tube with another reservoir having a valve at 
top. The second reservoir can be raised and lowered 
by means of a chain and wheels. The tube communi- 
cates with a barometer tube having a bulb at top and 
communicating with two other tubes, one of which 
constitutes a ‘‘ Geissler’s” tube, while ‘the other con- 
tains caustic potash. The end "of the barometer tube 
is connected with the vessel to be exhausted. 


1448. Measurine anp INDICATING THE RATE OF 
Morion or Surps, &., J. Armstrong, New Swindon. 
—25th March, 1882. 6d. 

An ejector or ejectors are fitted near the keel of the 
vessel, and formed so that as the vessel passes through 
the water a partial vacuum is formed therein aiaiee> 
tionate to the speed of the vessel, and the extent of 

which can be readily measured, 
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1442. Bearer Bars For THRASHING 
Green, Lincoln.—25th March, 1882. 

This consists, First, in forming the us bars with 
the ribs arranged from the centre to the right and 
left; and Secondly, in making the of the bar 
reach down against the front of the stretcher for 
attachment to the drum. 


1445. Separatinc CELLULOSE FROM FiBRovs PLANTs, 
&c., W. Springer, London.—25th March, 1882.—{ Not 
proceeded with.) 2d. 

Marine and other fibrous plants are submitted to a 
process of fermentation to reduce them to a homo- 
geneous mass, which is placed in a vessel and 
upon up a vertical agitator, which completes the pro- 
cess of disintegration. The material is then washed 
and the water removed by pressure, after which it is 
treated in a warm bath with alkaline oxides, and 
soap. It is allowed to stand and then bleached by 
chlorine or alkaline chloride. 


1446. Mvves anp Twrners, J. Wain, Manchester.— 
25th March, 1882. 6d. 

Th ists of an ar t of parts in the 
headstock of the mule or twiner, by which the back- 
ing off is effected as the carriage runs out, and it con- 
sists in the use of an auxiliary shaft for communi- 
cating motion to the roller coupling shaft and to the 
carriage, so that the rollers may rotate and the carriage 
complete its outward run after the rim shaft has been 
revet 
1447. Dverse Textite Faprics, J. W. near 

Leeds.—25th March, 1882. —(Not proceeded with. -) 

This relates to machines to dye fabrics in continuous 
lengths, such as those described in patent No. 898, 
A.D. 1873; and consists in improvements to enable the 
fabrics to be dyed evenly. A vessel contains rollers 
placed near the bottom amongst the dye liquor, and a 
corresponding ae of nipping rollers at top, which 
squeeze a portion of the dye from the piece, but so as 
cool it and remove the superfluous dye ; the fabric 

is passed from the delivery rollers through a trough 
in which a stream of cold water is kept running. 


1448. anv Macuryegs, J. Dowling, 
a March, 1882.—({Not proceeded with.) 


This relates to improvements on patent No. 4587, 
A.D. 1881; and consists in using a cam in place of the 
excentric to actuate the knives, whereby both of them 
can be actuated so that one moves forward to form 
the plait, and remains in that position until the other 
knife has formed its plait. Further improvements 
relate to the feed motion and to apparatus for sticking 
two lengths of fabric together by means of a moist or 
aihesive thread. 
FoR Cicars, W. Boggett, 

lsea.—25th March, 1882.—(Not proceeded with.) 


This consists of an elastic tip to be placed on the 
end of the cigar, and pierced with a ws at one end, 
the other end being open to receive the cigar. 


1450. Sypnow BorrLes For AERATED BEVERAGES, H. 
H. Lake, London.—25th March, 1882.—(A communi- 
cation from E. Musitsky, Hungary.) 

All the parts of the mechanism with which the 
liquid comes in contact are made of glass or caoutchouc, 
and rings of soft caoutchouc age used in such a 
manner that a perfectly gas- tight ek closure is effected. 


1452. Cuucxs, &&., J. M. Alling, London.—25th 
March, 1882.—(4A communication from A. Y. Alling, 
Rochester, U.8&.) 6d. 

This relates te improvements in chucks, 
more particularly to be employed in the ti 
articles of china or pottery. It consists in uae 
the centreing jaws of the chuck with an elastic cushion 
interposed between them and the articles of china or 
pottery ware, for the purpose of compensating for the 
irregularities in the outline of the latter. It also con- 
sists in the construction and arrangement of m 
for operating the centreing jaws. 


1454. Apparatvs ror Rarstne Liquips, G. Macaulay- 
Cruikshank, Glasgow.—27th March, 1882.—{A com- 
munication from M. B. Bourgeois du Marais and 
P. Doudart de la Grée, Algiers.) 8d. 

The invention embraces various arrangements of 
apparatus for communicating a to-and-fro motion to 
the receptacle for the liquids, aud by which the 
liquid is raised and discharged from above at certain 
periods in the motion of the receptacle, the bottom of 
which is furnished with a clack or valve, which, after 
confining a certain quantity Fd — and imparting 
to it a certain velocity, is. the rece = 
descends, opened pressure of the liqui 
rounding its lower end. 


1456. Hives, 4. C. Henderson, London.— 
27th March, 1882.—(A communication from C. Bez 
and Sons, Lévan, France.) 6d. 

This relates to the tanning of hides by aid of a con- 
tinuous fiow or current of tannic liquor. 


1460. Propucisc TRANSPARENT Prock Icz, C. D. 
Young, London.—27th March, 1882. 6d. 

This consists in a method of agitating the water in 
the freezing chambers during the process of freezing 
by a paddle or paddles. 

1461. Manvracture or Exp.osive Compounns, &c., 
E Turpin, Paris.—27th March, 1882. 4d. 


1469. Tuse Beapeas, J. A. tents: and T. McCormick, 
ndon.—27th March, 1882. 

Te object of this invention i to provide in a tube 

beading tool of the kind described in patent No. rd song 

dated 19th June, 1877, means of automatically releas- 


[i469] 


ing the gripping pieces E, and the inventors claim 

the arrangement shown of the internally gripping 

pieces E, fitted to slide along inclined beds on the 

mandril in combination with the screw C, having a 

head H engaging in notches of the pieces E. 

1476. AND EaRTHENWARE, &c., 
H. Doulton, Lambeth, and J. Slater, Burslem, Staf- 
ford.—27th March, 1882. 2d. 

This relates to the process of ornamenting china and 
earthenware and other pottery by impressing textile 
fabric, such as lace, upon the cla: dy ye with the 
application of colour, or coloured c — ig the 
clay so embossed in clay or other moul 
1477. Harvestixc Macuines, B. and W. 

G. Manwaring, Banbury.—27th March, 1882.— 
a communication from C. W. Marsh, U.S.A.) 


This consists partly in the application of a binding 
device having reciprocating packers to harvesters in 
which the grain is delivered to the said binding device 
by means of elevators, such packers being placed above 
the table on which the grain is bound. 

1484. Tin-pLates, C. S. B. Gardner, Neath. — 28th 
arch, 1882. 2d. 

This consists in chilling the 4 wag immediately after 
it issues from the rollers working in the molten tin, 
for the purpose of producing a crystallised tin-plate. 
1487. MacHINERY FoR Merats, IV. W. Hulse, 

Manchest-r.— 28th March, 1 6d. 

This relates chiefly to the means “whereby the tool or 
cutter is rotated, and has its position adjusted or 
varied, and also to the apparatus on which the work 
to be operated upon is secured. 

1488. Looms, J. es J. Hodgkinson, Blackburn,— 28th 

1882. ee 

upper aie the rocking lever carrying 
the catch or pawl is provided with a pair of corre- 
sponding grooves or recesses, one at the front and 
another at the back, which receive a cross-bar or pivot 
formed upon the end of the catch or pawl. The pivot 
is arranged to fit easily within either of the grooves or 
recesses, and is held therein by a suitable formed 
— ~~ secured to the rocking lever by a screw bolt 
and nut. 


1408. MeratiicSarncues, W. R. Lake, London.—28th 
March, 1882.—(A communication from C. Comstock, 
New Canoda, 0.8.) 4d. 

The invention consists in providing a projection or 
hook on each side of the point a shingle by 
making a slit in the metal un each side just below 
the lower ends of the hollow ribs which extend along 
the inclined edges, and in springing up the metal at 

obtuse corners of each shingle, so that the hooks 
= = overlapping shingle will pass under the adjoin- 

ing edges of the two underlying shingles, and thereby 
hold the point in place. 

1506. Apparatus ror Makino Ice BY MEANS oF CoLp 
Air, J. J. Coleman, Glasgow.—29th March, 1882. 


The inventor _— the combination or arrange- 
ment of ge pod lying cold air in making ice ; and 
consisting a of chambers protected by non- 
and covers, fitted for receivin 
moulds or boxes in which the ice is to be formed, an 
provided with doors or valves in connection ‘with 
P , by means of which the cold air is made to 


This relates to improvements in the fact 
of explosive compounds having peroxide of nitrogen 
for a base, and in means and apparatus for utilising 
such explosive compounds. 


1463. Dress anp Equipment oF Divers, W. H. 
Skipper, London.—27th March, 1882. 4d. 

The inventor claims the mode of attaching the 
vulcanised india-rubber collar-piece of the dress to the 
shoulder- — and breast-plate of a helmet, forming a 
portion of the equipment of a diver. 


1464. Improvements Execrric or Bat- 
TeRiEs, F. de Lalande, Paris.—7th March, 1882.— 
(A communication from G Chaperon, a " Alosno Mines, 
Province de Huelva, Spain.) > 

The improved battery consists of a F peor pole 
formed of a plate of iron or other metal surrounded 
by oxide of copper, built up and maintained by a bag 
of hemp. The exciting liquid is composed of a solu- 
tion of caustic soda or potash, zinc forming the nega- 
tive pole. 

1467. Lusricants, F. Field, ee March, 
1882.—(Not proceeded with.) 2d. 

Substances known as stearate of lead or stearate of 
zine which may contain oleates of the same metals, 
are dissolved in the heavy hydrocarbon oils, and also 
in neutral, animal, or vegetable oils, under the appli- 
cation of gentle heat. 


1468 Frreproor anp WATERPROOF PLaTEs, C. D. 
, London.—27th March, 1882.—{A communica- 
tron "from J. Nagel, Hungary) 4d. 

This consists partly in the process of manufacturing 
fire and water-proof plates from a combination of 
amianthus or asbestos with led oxide of zinc. 
14°70. Construction oF &c., J. Hodgkin- 

son, Bolton.—27th March, 1882. 

This relates to an arrangement of fire- 
bars, which are arranged transversely in the flue on 
endless chains or bands. 

1471. Packtxc ror Piston Rop Strurrinc- 
ae es W. V. Ley, Liverpool.—27th March, 
188 

Metal, such as white ‘metal, in a molecular a 
is used in ani 
Wax, grease, or equivalent lubricant. 
14°73. Moreen Fasrics, H. Wade, Bradford.—27th 

March, 1882. 2d. 

The inventor claims the combination of an unsized 
double-twisted moreen warp, made from materials 
which have been dyed the same or different colours 
previous to being spun, with yarn that has been dyed 
previous to being woven, or with metallic tinsels cither 
alone or in combination, 


pass successively through the chambers, with 

periodical changes of the succession of the chambers 

in regular rotation. 

1512. Lappers, 7. Jones, Sedgley.—29th March, 1882. 
Not proceeded with.) 2d. 

This consists of two wooden side bars fitted with 
any convenient number of tubular iron or metal rungs. 
1518. Prosecrites, W. Naylor, Penistone. —29th 

March, 1882. 6d. 

The object is to produce a shot having a ee | 
maximum toughness compatible with its 
design, with an outside or exterior of such hardness 
that it shall be capable of cutting its way into the 


hardest faced armour plate that can possibly be made 
and worked to a ship’s side. 


1536. meena, 2 &c., J. Reynolds, Worcester.—30th 
March, 1882. 6d. 

This relates to improvements in the combination of 
mechanism for adjusting the oe frames or parts 
of the bed bottom to the required position most con- 
venient to the invalid. 

1541. Treatment or Coat Gas, &c., FoR OBTAINING 
Benzoie, J. A. Kendall, Dalston.—30th March, 
1882. 4d. 

This ists in the treat t of coal gas and 
similar gases by passing the — — pipes or 
suitable vessels heated to a bright 
3291. Musicat InsTRUMENTS, G. London.— 

11th July, 1882._(4 communication from M. Gally, 
New York.)—(Complete.) 6d. 

This relates to the general construction and arran 
ment of mechanical musical instruments, some of 
improvements being also applicable to iocmumente 
operated by manual keys. 

33815. Coatisc Wirz Copper, &c., W. R. Lake. 
—12th July, 1882—(A communication T. 
Walioce, New Haven, U.S.)—(Complete.) 6d. 

This relates to an improved method of coverin, 
wire with an electro deposit of copper or other costal, 
and to the app to be and it sist: 
First, in causing a ~3 of wire to Somat, so that the 
wire will enter continuously at one place an electro- 
lytic solution forming part | of an electric circuit of 
which the wire is an , travel th it ina 

_— course, and pass out at another place, receiving 

e deposit of metal in its course ; Secondly, in the 
use of apparatus consisting of a tank to receive the 
4 the coil of wire, 
volutions of which are kept se te b din 
devices, and suitable Dari rive seller 
and thereby feed the wire paiely through the 
solution in a helical path. 


155% TREATMENT OF GRAIN FoR USE IN BREWING, 
nes, London.— 30th March, 1882. 

This ain to the im: rovements in the treatment 

of preparatory ts use for brewing or other 


purposes, e said grain in a 
solution of an acid or acid d, and th ft 
subjecting it to the action of heat. 
1645. Rotumco Bars or Sreet, Iron, 

Jeumont, France.—5th April, 1882, ) 


4d. 

The inventor claims, First, the use of rolls, one 
with a disc carrying a circular projection, the other 
roll having a corresponding groove; Secondly, the 
method of without welding articles iron, 
steel, or other metal by using a pair of rolls made 
according to the above description. 

2259. Improvements IN APPARATUS FOR THE TRANS- 
MISSION AND REPRODUCTION OF SouNDS BY ELEc- 
ie W. C. Barney, London.—13th May, 1882. 


This relates to improvements on the original instru- 
=a of Phillip Reiss, in order to make it articulate 
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265,519. Recutator ror DyNamo-ELectric Ma- 
cHines, John W. Langley, Ann Arbor, Mich.— 
Filed March 9th, 1882. 

Brief.— Improvement on letters patent No. 247,664, 
dated September 27th, 1881. Magnetic ~~ are su 
ported within the influence of the field magnets 
such a manner that when the field magnets are too 
strongly charged the plates will be drawn toward 
them, and by closing the magnetic circuit diminish 
their ‘strength. A counterpoise for these plates is h ung 
to a swinging lever, the face of which is a curve © 
such form that the effect of the counterpoise 
will always have a certain relation to the strength of 
the magnets. Claim.—(1) In combination with the 


r| 
a 


J 


poles of a dynamo-electric hine and a ti 
metal piece so placed as to be attracted by said poles, a 
and througha curved lever connected 
ch magnetic metal piece, and tending to force 
the same away from the poles, as and for the purposes 
set forth. (2) In combination with the poles B and 
magnetic metal plates L, the weight A and curved 
lever P, so connected with plates L that said ——- 
offers an increasing resistance as plates L ap} 
said poles B, as and for the purposes set ste ts) 
The combination of the poles B, magnetic metal 
plates L, pivotted arm 8, pivotted connecting rods D 
curved lever P, strap E, and weight A, as and for the 
purposes set forth. 
265,'74'7. Stor Motion ror Steam ENGINES, George 
W. Briggs, Denver, Colo.— Filed 26th May, 1882. 
Claim.—The combination, substantially as before set 
forth, of a reciprocating rod provided with a depres- 
sion or notch, a sleeve or socket adapted to transmit 


265.747 ] 


the motion of such rod, and a cam pivotted to the 
sleeve and adapted to enter the depression in the rod 
through a hole in the sleeve for the purpose of locking 
the rod to the sleeve at a determinate point. 
265,790. Evecrric Lamp, G. Farmer, Newport, 
R.1.—Filed Tth March, 188 

Claim.—(1) An electric lamp, the light-producing 
portion of which consists of a thin and broad strip of 
metal having its edges shaped to a geometrical curve 
corresponding with the law of heat-conductivity in 


such metal, so as to produce a uniform illumination 

ughout every portion of said strip, substantially 
as manent for the purpose specified. (2) An electric lamp, 
the light-giving portion of which is composed of a flat 
strip of metal, broadest in the centre of its length, 
and gradually ‘decreasing in breadth from the centre 


to each end thereof, substantially as and for the pur- 

pose specified. 

265,648. Insector, Garner C. Williams, Ellen- 
16:h January, 1880,—Renewed 


In "steam injector, a water-inlet port 
opening into and an overflow port opening out of one 
and the same chamber, constructed and combined to 
operate substantially as and for the purposes specified. 
(2) Ina steam injector, a steam nozzle and a water- 
inlet port opening into one and the same chamber, and 
an overflow port opening out of said chamber, con- 
structed and combined to operate substantially as and 
for the purposes specified. (3) The combination, in a 
steam injector, of the water-inlet port, the overflow 
port, and the steam nozzle, all in one and the same 
chamber, and arranged relatively to one another as 
described, whereby water entering the chamber will 
submerge the injector nozzle befure it can pass = 


th the overflow, substantially as set forth. (4) 

In a steam injector, the combination of a steam no: 
and a water-inlet port opening into one and the same 
chamber, an overflow port opening out of said 
chamber, and a partition between said ports, so that 
water entering the chamber from the inlet port must 
flow over the steam nozzle and partition before it can 
pass out of the overflow port, substantially as and for 
the purposes set forth. (5) In a steam injector, the 
combination of a steam nozzle and a water-inlet 
opening into one and the same chamber, an overflow 
port opening out of said chamber, a combining tu 
and a shield interposed between the steam nozzle a 
the combining tube, substantially as and for the 
Binds, set forth. (6) Ina steam injector, the com- 

ination, with the overflow port, of an overflow valve 
opening outward under the pressure of the steam in 
the injector when the water is not flowing to the 
boiler and closed by the ure of the water when 
it is flowing into the he, baler, substantially as and for 
the purposes descri 
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Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—‘‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application 7 the - 
properties of well-selected Sheen, Br 
provided our breakfast tables with « ad cately 
flavoured beverage which may save us many 
heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack 
wherever there is a weak point. We may escape 
many a fatal shaft by keeping ourselves well 
fortified with pure blood and a properly nourished 
frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk, Sold only in packets 
labelled—‘‘ James Epps AND Co., Homceopathic 
Chemists, London.”—[Apvr.1! 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tux Institution of Mechanical Engineers met in the 
Memorial Hall, Albert-square, Manchester, at 3 p.m. on 
Friday, Mr. P. Westmacott, president, in the chair. There 
was a very small attendance of members and visitors. After 
the minutes of the last meeting had been read, the names 
of new members were announced, and the secretary then 
read a paper by Mr. John Hayes, of London, 


On THE FromentiIn Automatic Bower FEEpER, 

This apparatus has been fully described and illustrated 
in our impression for July 2lst. The paper was very 
short and fully illustrated by excellent wall diagrams, 
will be remembered that the Fromentin apparatus consists 
of two copper vessels at opposite ends of a Kind of balance 
beam, which vessels are filled alternately with steam and 
water. As the water rushes into one it overbalances the 
other, and in its descent it moves a central disc valve, 
which lets the vessel empty itself into the boiler, and at 
the same time places the other bottle in a condition 
to be refilled. The author stated that one of these 
feeders has now been in constant work at the 
Chaillot pumping station of the Paris Waterworks since 
February, 1880, without undergoing any cleaning or 
repairs; it delivers about 440 gallons per hour, the 
reversals occurring about 
every 75seconds. At Messrs, 
Bourgin and Co.’s_bleach- 
works at Courbevoie, near 
Paris, the feed is about 
660 gallons per hour, with 
rockings every 45 to 50 se- 
conds. In London the feeder 
has now been working under 
the author’s supervision 
since December last, on the 
20-horse boiler; in which 
the rate of evaporation is 
so much slower that the re- 
versals generally occur only 
once every three or four 
minutes, In the inventor's 


clutch, it may be rotated when desired ; (2) of a part- 
nut contained in a cast iron box, which, by means of a 
cam—Fig. 3—may be raised and lowered, so as to engage 
with and be disengaged from the screwed sleeve. A lever 


engaging and disengaging the part-nut, and also, when in 
its lowest position, acts as a lever for wedging together 
the surfaces of the coned friction clutch. The action of 
the apparatus is as follows: If the lever is held up in its 
highest position, as shown in dotted lines on the section— 
Fig. 3—the part-nut is held upclearof the screwed sleeve, and 
the surfaces of the coned clutch are not in contact. If the 
lever is permitted to descend, in obedience to its weight, to 
its lowest position, shown in full lines on the diagram, the 


t | part-nut becomes engaged with the screwed sleeve, and the 


surfaces of the cone clutch are taken into contact by the 
wedging action of the lever. Any downward pressure 
applied to the lever in this position results in the screwed 
sleeve revolving, and the part-nut being carried to the 
right or to the left of its central position—according to the 
direction in which the axle is revolving. It will be seen 
by the plan, Fig. 2, that a movement in either direction 
will cause the ends A B of the two brake rods to move 
inwards, and so bring the blocks against the wheels. For 
the purpose of obtaining downward pressure on the lever, 


and for graduating the friction between the surfaces of the 
friction cones, there is mounted loosely on the lever a sliding 


early trials, the bottles were 
made of cast iron and con- 
sequently much thicker than 
the copper or wrought iron 
bottles now used ; the con- 
densation of the steam in 
the bottles was thus ren- 
dered very slow, and practi- 
cally the apparatus would 
not work until the thinner 
material now adopted was 


resorted to, 

The discussion which en- 
sued was brief, and of small 
importance. Mr. Hawthorn 
Kitson, of Leeds, stated that 
he had fitted one of these 
feeders to a boiler, and that 
it worked perfectly for the 
fortnight he had it in use. 
He took it off because he fed 
his boilers in groups or bat- 
teries,and the boilers driven 
by heating furnaces were 
liable to have great varia- 
tions of pressure in them, 
and the Fromentin appa- 
ratus would not work well 
under these conditions, as 
the boilers with the lowest pressure got all the feed. 
Mr. Kitson startled his hearers by stating that in the 
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case of one battery of four boilers, each about 14ft. | 


long nd with a 2ft. Gin. flue through it, although all four 
boilers were connected by a 5in, steam pipe, yet he found 
the pressure to vary as much as 6lb., the highest being 
52 1b. and the lowest 461b. He had tested the pressure 
with a standard gauge, so that he could vouch for the 
truth of his statement. Mr. W. Anderson, of Erith, 
stated that he had had an experience of two months 


with the apparatus, which was perfectly satisfactory in | 
t kept the water level accurately right, and | 


its action. 
would even work a stroke or two now and then at night 


in ghostly sort of fashion; but he had some doubt as to. 
whether an automatic feeder was the proper thing. Mr. B 


J. Head, of Middlesbrough, spoke at some little length on 
the whole question of boiler feeding, pointing out that 


the working of the donkey was a good indication of | 
the condition of the boiler, as when that was. 


clean more fuel was used than when it was dirty. 


Mr. Paget, of Loughborough, did not think it was right to | 


depreciate pumps and injectors, as they worked very well. 


He was afraid that there would be a good deal of leakage | 


about the disc valve,and it was worth notice that thin 
vessels must be used, which meant loss of heat and want 
of economy. Mr. Cochrane objected to all automatic gear, 
as liable to lull a stoker into a condition of insecurity, and 


cited the case of a balloon boiler fitted with a float auto- | 


matic feed of the James Watt type, the pressure being 
only 8 lb. on the inch. This float worked well for thirty 
ears, but it stuck at last, and there was a narrow escape. 
e think Mr. Cochrane really bore unconscious tribute of 
the highest kind to self-acting arrangements, or at all 
events, to one; for a single failure in thirty years comes 
under the class of exceptions which prove a rule. Mr. 
Hayes replied generally and effectively on the whole dis- 
cussion, and the secretary then read a paper by Mr. W. 
Parker Smith, of London, 


On tur Automatic Screw Brake 


This very ingenious brake was described by the author. 
The apparatus consists essentially (1) of a screwed 
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SMITH'S SCREW BRAKE 


weight of about 10 lb., Fig. 3. The lower the weight is 
— to slide down the lever the greater will be the 
riction produced between the surfaces of the cones ; and 
as the power which the screwed sleeve is capable of exert- 
ing on the -nut is governed by the amount of grip in 
tke cones, it follows that by varying the position of the 
weight on the lever, more or less braking power may be 
obtained. As soon as the desired braking power is 
attained, the pressure is relieved from the friction cones by 
lifting the weight on the lever; the screwed sleeve then 
ceases to revolve, but the nut still retains its position, and 
the brakes remain on. To take the brakes off, the lever 
| must be lifted to its highest or dotted position—Fig. 3— 


| thus lifting the part-nut altogether away from the thread. 
y levers and weights throughout a train may be con- 
trolled by a series of spindles with universal joints between 
coaches ; or by having longitudinal rods under the coaches, 
joined together between them by chain, as shown in 
ig. 4. Pulleys are swivelled in brackets fixed to the 
| buffer beams as shown. One pulley hangs in a stirrup 
which interlaces with forks formed at the ends of links. 
|The chain is fastened together by two open links. 
It will be seen that this arrangement permits of the 
vehicles being turned end to end; and any alteration in 
| their distance apart, due to compression of buffers or ex- 
| tension of draw-bars, does not practically produce any 
movement in the continuous connection. 

No adequate discussion followed. Mr. Ramsbottom 
held that the brake would not answer bevause it would 
| get out of condition when the carriages were put by, and 
the dust under long trains would act prejudicially. Mr. 
| Tomlinson, of the Metropolitan Railway, said that after a 
| battle of ten years they had not got the brake yet. His 
| trains stopped twenty-two times an hour, and he feared 
| that such incessant work would tell on Mr. Smith’s brake. 
The objection to it seemed to be that all the brakes 
would not go on equally hard at the same time, and this 
would cause jerking in the train. Mr. Davey, of Leeds, 
explained that on the Liskeard and Caradon Railway, 
where the brake was tried, there were few trains and the 
speed was slow, so that the test was not sufficiently severe. 
Captain Fairholm explained that he had got rid of all 


performs by its descent and ascent the double duty of | read 


acquired a surface as bright as silver. After a few words 

from Mr. Crampton, Mr. Smith replied, giving such 

explanations as were asked for. 

A paper by Mr. Waldemer Bergh, of London, was th 
on 


A CENTRIFUGAL SEPARATOR FoR Liquips oF DIFFERENT 
Speciric GRAVITY. 


This was a description of the Lavalcream separator, already 
illustrated and described in our impression for July 7th. 
The author sketched the history of the machine, saying 
that the first attempt in this direction was made about 
twenty years ago in Germany. A disc about 4ft. diameter 
was made to rotate horizontally at a high speed. Round 
the rim of this disc were fixed strong iron hooks, on which 
buckets filled with milk were hung. After, say, twenty 
minutes’ rotation, the heavier portion of the milk—or the 
skim milk—was forced to the bottom of the buckets, 
leaving the cream on the top. The disc was then stopped 
very gradually so as not to disturb the cream which was 
floating on the milk, When the disc was brought to a 
standstill, the cream was skimmed off by a spoon in the 
ordinary way. The next machine constructed was a great 
improvement on the first. This was a cylinder, the top of 
which was partially covered, leaving only a hole in the 
centre. After the milk had been passed into the 
cylinder, the latter was made to rotate at a high speed ; 
the milk was thus thrown 

to the sides, leaving a cy- 

linder of cream in the centre. 

When the separation was 

considered complete, the 
| machine was again stopped 
very carefully, and the 


metal sleeve—Figs. 1 and 2—loosely encircling an axle po with the Heberlein brake by making the friction 
of the coach, from which, by means of a coned friction | wheels of cast steel, which would not wear out, and 


cream which was left float- 
ing on themilk wasskimmed 
off. It will be seen from 
this description that the 
separation of cream from 
milk could easily be effected, 
but no arrangement for 
drawing off the cream me- 
chanically was used until 
some six years A cy- 
linder very nearly of the 
same construction as the 
last described was then em- 
ployed, having on the top a 
vim extending inwards 4in. 
or 5in. By the rotation of 
the cylinder the separation 
was produced as before. 
When thecream wasformed, 
skimmed milk was passed 
into the machine, which, 
taking its place behind the 
cream, pressed the latter up 
and over the edge of the 
cylinder, where it was col- 
lected in a cylindrical recep- 
tacle round the machine. 
When the cream was drawn 
off the feed was stopped, 
and the cylinder emptied by 
means of a cock in the 
bottom. Subsequently Mr. 
De Laval brought out his 
invention of a tube fixed to 
the neck of the cylinder, 
and leading to the outside, 
so as to draw off the skim 
milk as shown on the dia- 
gram. It will readily be 
| understood that this machine, with some slight alterations, 


| can be made to ni a a great variety of fluids, as, for in- 
in 


| stance, in the p of oils,&c. An experiment was made 
some time ago at the Birmingham Gasworks with coal tar. 
Thetar was taken direct from the converters,strained—so as 
| to take away the grains of coal left in it—and then passed 
through a machine only constructed for separating milk. 
| In an instant the clear ammonia liquor was flowing out of 
| the one spout and the purest tar out of the other spout. 
Again, in one factory in Norway the machine is ly in 
| practical use for the purifying of fish oil. 
| The action of the separator was shown by a model, 
which worked very “a The desultory conversation 
which ensued is not worth ry ae save so far as 
regards a suggestion thrown out by Mr. Davey, of Leeds, 
to the effect that the machine might possibly be used as an 
ore separator for dealing with slimes in tin mining. This 
terminated the business of the meeting. 


LITERATURE, 


A Manual of Naval Architecture. By W. H. Wuts, Chief Con- 
structor Royal Navy, &c. London: John Murray. 1882. 
TREATISES -on the theory of naval architecture have 
usually been written in a style which has rendered them 
almost unreadable by persons who have not received a 
thorough mathematical education, and as a consequence 
they have been of service only to those who have desired 
to qualify themselves as naval architects. There are, 
however, numerous classes besides these who are interested 
in shipping and ship construction, and desirous of 
obtaining a general acquaintance with the principles of 
naval architecture, including the deductions from modern 
theory, and the results of recent experimental investiga- 
tion. The naval officer, for example, who spends a large 
part of his life afloat, and has not usually received a high 
mathematical training, ought certainly to know something 
of the structural arrangements, the buoyancy, stability, 
and other qualities of his ship. This is true both 


of the Mercantile Marine and of the Royal Navy, 
but especially true of the latter; and only well- 
instructed officers can be expected to make the fullest 
| use of the costly and complicated engine of war which the 
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modern war vessel has now become. The shipowner 
should understand the principles upon which the construc- 
tion and proportion of his ships depend, for this knowledge 
well applied by a keen man of business will go far to 
secure enhanced efficiency and greater profits. The ship- 
builder too often possesses but scant knowledge of the 
theory of naval architecture, or the principles which 
should govern ship construction, and has to content him- 
self with perfecting the details of the ship he builds, and 
fails to note possible improvement of a more general 
character which the theory indicates. To all of these 
classes, and to many others in like case, Mr. White’s book 
on naval architecture, the second edition of which is now 
before us, has come most opportunely, for it contains a 
comprehensive outline of the accepted theory of naval 
architecture, written in popular language, with ample 
illustrations drawn from all classes of ships, and is free 
from the details of abstruse mathematical investigations. 

This work is well deserving of the great success attained 
by the first edition, and the new edition, in which the 
various subjects discussed are brought up to date, and 
much additional matter added, is even more deserving of 
success. The title page describes it as prepared for the 
use of officers of the Royal Navy, officers of the Mercantile 
Marine, shipbuilders, shipowners, and yachtsmen. Mr. 
White’s most sanguine anticipations have been exceeded 
in the welcome which the first edition received from ship- 
builders, naval architects, and engineers ; and this has led 
him to amplify those portions of the work which are likely 
to be of service to readers engaged in the design and con- 
struction of ships. Another distinctive feature of the new 
edition-which will be welcome to many classes of readers 
consists in the giving of exact and extensive information 
for various types of merchant ships 

The opening chapter treats of the buoyancy of ships and 
of cognate subjects. It contains simple practical rules for 
estimating the displacement of ships, the additional immer- 
sion produced by putting weights on board, the change of 
draught consequent on passing from a river or a dock to 
the sea, and other matters of interest. There are xlso 
rules for freeboard, descriptions of the causes of founder- 
ing, details of the various methods of water-tight sub- 
division used in merchant and warships, and an account of 
the principles upon which vessels for submarine warfare 
are constructed. All these sections are illustrated by facts 
taken from, actual ships. The Vanguard furnishes an 
example of ships which founder because of damage to 
their skin, and it is shown what an immense gain 
her water-tight subdivision was to her; although she was 
not kept afloat by it long enough to save the ship, it did 
suffice to give an interval sutlicient to save all lives on 
board, whereas an ordinary iron ship similarly struck 
would have gone to the bottom like a stone. The ill-fated 
London is an illustration of ships which founder through 
being swamped. As to freeboard, we have all classes, 
from the American monitor, whose deck is only’a few 
inches above water, to the high-sided war ships with an 
upper deck 20ft. above water. 

Next follows a chapter on the much-debated subject of 
tonnage. Full particulars are given of the various rules 
at present in use for sailing ships, steamers, yachts, &c., 
including the Suez Canal and Danube rules, as well as an 
interesting account of the early systems of tonnage 
measurements. Examples from actual ships are given, 
and foreign as well as British tonnage laws explained. 
The several recommendations with reference to the pro- 
posed revision of the British tonnage laws are here also 
discussed. These are chiefly the dead-weight tonnage 
measurement, the displacement tonnage measurement, and 
the parallelopipedon tonnage measurement. Shipowners 
and yachtsmen will have the greatest interest in this part 
of the book. 

The third chapter deals with the statical stability of ships. 
Statical stability is defined as the effort which a ship makes 
when held steadily in an inclined position to return towards 
her natural position of equilibrium—the upright—in 
which she rests when floating freely. The usual methods 
of obtaining the metacentre and the metacentre height, as 
measuring the statical stability for small angles of heel, 
are clearly explained, and so also are the terms stiffness, 
crankness, and steadiness,as applied to ships. The mode 
of constructing metacentric diagrams and the uses of such 
diagrams, and the construction and uses of curves of 
stability, are discussed in detail, with numerous illustra- 
tions from various classes of merchant ships and war-ships. 
The stability of cigar ships and submarine vessels, the 
effect upon stability of vertical movements of weights and 
the heeling produced by transverse shift of weights, the 
effects upon stability of water in the hold and of addi- 
tions of and removals of weights, the stability of ships 
partially water-borne, and many other matters are all 
simply explained so that all may comprehend them. 

A further section of the book, made up of three chapters, 
contains full accounts of the modern theories of the oscilla- 
tions of ships in still water and among waves, and of the 
closely allied subject, deep-sea waves. This section is of 
great importance, and it exhausts the subjects discussed, 
so far as these subjects can be said at present to be 
exhausted. Exact knowledge on these branches has been 
rapidly extended during recent years, mainly by means of 
the experiments and observation made by the late Mr. 
Froude, who has done more to advance the modern theories 
of naval architecture than any other man. The results of 
Mr. Froude’s investigations, which for many years enriched 
the “ Transactions” of the Institution of Naval Architects, 
are not available to the general public, and even if they 
were, they are often necessarily so couched in abstruse 
mathematical language as to be beyond the ken of the 
general reader; but here in this work these researches are 
placed before the reader, with the practical deduction to 
be made from them, in a form in which they can be at once 
readily understood and made use of. Without producing 
any of the mathematics involved, the general character of 
the investigations of the modern theory of the rolling of 
ships are clearly described and simply illustrated by refer- 
ence to the phenomena of pendulum oscillations. Then 
follows a valuable summary of the practical rules which 


naval architects now have for their guidance in attempting 
to design ships that shall be steady and well-behaved, and 
examples drawn from the performance of actual ships of 
the verifications which experience has given to deductions 
from theory. These examples include ships of the most 
various types—the ironclad frigates and monitors of the 
Royal Navy, the various classes of unarmoured ships, 
American low freeboard monitors, Russian circular iron- 
clads, and French war-ships, all find a place, and in the 
aggregate there is brought together a mass of information 
respecting the observed behaviour of ships at sea, such as 
can scarcely be paralleled in any work yet published. The 
chapter upon deep-sea waves is one of the most interesting 
parts of the book, appealing as it does to the widest circle 
of readers, for wave motion has a charm and attraction 
quite independent of its effect upon the behaviour of ships. 
The fundamental theory of trochoidal wave motion is fully 
explained, and the relation between the length of the wave 
and its speed of advance established. The summary of 
observations made of the speeds and dimensions of waves 
is based upon results collected by English and foreign 
observers in all parts of the world, and is well worthy of 
attention. The connection between the speed of the wind 
and the speed of the waves is expressed by a tentative 
empirical law, and also deserves attention, as does the 
account of the endeavour made to utilise ocean wave power. 
Naval oflicers will do well to study and act upon the rules 
given for accurately observing the dimensions and speeds 
of waves; we shall then hear less of waves of monstrous 
height and terrific steepness. 

The seventh chapter gives an account of the various 
methods of observing the rolling and pitching motions of 
ships. The necessity for such observations is pointed out, 
and the various instruments which have been invented for 
the purpose are described, including the beautiful auto- 
matic apparatus for continuously recording the rolling of 
ships devised by Mr. Froude, and at present in use in the 
Royal Navy. 

Another well-marked division of the work, extending 
over three chapters, is that which deals with the strains 
and structural strength of ships, as well as with the mate- 
rials for shipbuilding. Besides an account of the causes of 
straining in ships afloat and ashore, we here find valuable 
data, based upon elaborate calculations, of the magnitude 
of these strains in different classes of ships, and a descrip- 
tion of the structural arrangements by which these strains 
are resisted. These descriptions practically contain an 
epitome of practical shipbuilding for wood, iron and steel, 
and composite ships; for war ships, armoured and un- 
armoured, and for merchant ships. The information is 
not, of course, as detailed as that appearing in formal 
treatises on shipbuilding, but it is quite sutticient for all 
classes except shipbuilders. The comparative merits of 
wood, iron, and steel as materials for shipbuilding are also 
discussed at length, and so are the reasons which have led 
to the adoption of iron and steel ships in preference to 
wood. Here will be found, also, statements of the wonder- 
ful durability of iron and steel ships when properly treated, 
of the precautions necessary to prevent corrosion and 
fouling of iron and steel ships, the facilities which they 
afford for construction and repair, and the incentives for 
progress in iron, and more recently in steel manufacture, 
which the use of iron and steel ships has afforded. The 
rapid strides made in the use of steel for shipbuilding in 
this country during the past few years are dwelt upon. In 
the Royal Navy steel has almost superseded iron, and 
some of the greatest steamship companies have decided to 
use steel exclusively. In 1878, 4500 tons of steel shipping 
were classed at Lloyd’s; in 1879, 16,000 tons; in 1880, 
35,400 tons ; and in 1881,41,400 tons. At the close of the 
year 1881, 188,600 tons of steel shipbuilding were under con- 
struction inthe United Kingdom. In the chapter upon the 
structural strength of ships, the various systems of 
framing in use in the Mercantile Marine and in the Royal 
Navy are described, and the reasons which have led to 
these are given. The advantages of the longitudinal 
system of framing over other systems is drawn attention 
to. Although the transverse system has been so generally 
adopted in the Mercantile Marine, there are not a few 
ships in which longitudinal framing occupies the chief 
place. The Great Eastern is the most notable example, 
and her structural arrangements—due to the joint labours 
of the late Mr. I. K. Brunel and Mr. Scott Russell—furnish 
good evidence of the superiority of the longitudinal 
system. It is pointed out in a foot-note that from the 
details given concerning the construction of the Great 
Western, the Great Britain, and the Great Eastern, in the 
life of Mr. Brunel, published by his son, at a very early 
period after the introduction of iron ships Mr. Brunel per- 
ceived the great advantages attaching to longitudinal 
framing. 

The treatment of the difficult subjects of resistance and 
propulsion in this book is of a very special character. The 
chapter on the resistance of ships is especially worthy of 
notice, and it will be welcomed as a great boon by the pro- 
fession, for hitherto there has been no such account on 
record. Mr. White first glances at the earlier theories, 
shows what their fallacies were ; then passes to the modern 
or “ stream-line” theory, explains its principal features, 
and finally gives a complete description of the present con- 
dition of the question. New light has been thrown on the 
whole subject during the past few years by the investiga- 
tions which the late Mr. Froude made under the auspices 
of the Admiralty. Since his lamented death these investi- 
gations are being continued by his son, Mr. R. E. Froude, 
who was always associated with his father in connection 
with these investigations, and who has made numerous 
contributions towards elucidating the difficult problems 
involved. Mr. White gives an excellent summary 
of these investigations up to the present date. The 
laws of surface friction as derived from the experiments 
are clearly enunciated, and the results of the experiments 
tabulated in a concise form, convenient for use. As a 
rule worth remembering, Mr. White deduces that the 
clean bottom of aniron ship moving ata speed of 12°8 knots 
per hour experiences a resistance of 1 lb. per square foot. 
According to modern theory, the total resistance experienced 


by aship is made up of three principal parts :—(1) Frictional 
resistance due to the gliding of the particles over the rough 
bottom of the ship; (2) “eddy-making” resistance at the 
stern ; (3) surface disturbance or wave-making resistance, 
The first and third of these are the main causes of resist- 
ance in well-formed ships, the eddy-making resistance being 
only about 8 per cent. of the total resistance, while the sur- 
face friction is from 80 to 90 per cent. in such ships at low 
speeds, such as from 6 to 8 knots, and even at the very 
highest speeds it is as much as from 50 to 60 per cent. of 
the total resistance. When the bottoms become foul, the 
coeflicients of friction are doubled or trebled in conse- 
quence. In order to reduce eddy-making resistance as 
much as possible, outlying pieces, such as stern-posts, 
rudders, struts to shaft tubes in twin-screw ships, supports 
to sponsons in — steamers, &e., should be properly 
shaped. “It is blunt tails rather than blunt noses that 
cause eddies.” The after terminations of outlying parts 
should be made as fine as possible consistently with other 
requirements. The general character of the causes which 
create waves at the bow and stern of ships, and the way in 
which waves operate in producing resistance, are clearly 
described. A body moving at a uniform velocity ata great 
depth below the surface would experience no resistance 
from this cause, and if it were moving in a frictionless 
fluid it would experience no resistance whatever. In the 
case of a ship moving at the surface, the motion of the 
particles of water relative to the ship is least at the bow 
and stern, and there are wave crests. Amidships the 
relative motion has its maximum speed, and there may be 
wave hollows. For every vessel there is a certain 
limit beyond which increased speed can only be 
secured at the expense of a very rapid growth in resist- 
ance; this speed being “somewhat less than that appro- 
priate to the length of the wave which the ship tends to 
form.” Rules are given for fixing approximately the 
lengths of ships appropriate for certain speeds, but it is 
shown that this can only be arrived at in a satisfactory 
manner by actual experiment, such as the model experi- 
ments made by Mr. Froude. The experiments on the 
character of waves which accompany a ship have been 
made first on models, but they have been verified in actual 
ships of the Royal Navy. These waves are classified as 
follows :—(1) Waves produced by the advance of the bow ; 
(2) waves produced by stream-line motion near the stern, 
and each of these sets of waves may be divided into dis- 
tinct series—(1) diverging waves, the crest lines of which 
trail aft; (2) transverse waves, of which the crest lines are 
nearly perpendicular to the keel line of the ship. An 
interesting account is given of the performance of torpedo 
boats, and Mr. Froude has determined the resistance of 
models moving at speeds corresponding to from 50 to 130 
knots per hourfor full-sized ships. The resultsare most inter- 
esting and instructive, but they do not encourage the hope 
that in practice any such speed will be realised. <A 
detailed account is given of the process by which from 
model experiments the resistance of full-sized ships can 
now be predicted with certainty. In putting this power 
of exact investigation into the hands of. naval architects, 
Mr. Froude has conferred a valuable and lasting advan- 

This is illustrated by Mr. White by a single 
example, which admirably shows how well the experi- 
ments recoup the Admiralty for the expense to 
which they are put. The Medina class of gunboats 
was in course of being designed, and a question arose 
which of two forms was preferable—one having a 
length of 110ft. and a beam of 26ft.; and a second 
having the same length, but a beam of 34ft. Apart from 
experiment, it would have been expected that the narrower 
vessel would have given least resistance, but experiment 
showed conclusively that the broader form was the better, 
for it required only two thirds of the engine power of the 
narrower type to attain equal speed. The boats were 
built, and experiments on the measured mile fully justified 
the prediction based on the model experiments, The 
importance of this single case will be appreciated when it 
is remembered that the first cost of the machinery of these 
vessels, as well as the subsequent cost of maintenance and 
repair, were largely decreased. It is impossible here even 
to indicate the variety and value of the information given | 
in these chapters; no previous work has been equally 
furnished with facts and useful rules for practice based 
upon experience and theory. Steam navigation is of recent 
date, and has been rapidly developed; but Mr. White 
gives the results obtained in vessels of every variety of 
type in both war fleets and Mercantile Marine, Russian 
circular ironclads, English ironclads with single and 
twin screws, merchant steamers capable of crossing the 
Atlantic or steaming to Australia at high speeds, and others, 
all have their performances analysed ; and so have those 
swiftest of swift vessels, the torpedo launches, which can 
make their 18 or 20 knots in smooth water. 

The book concludes with an admirable chapter on steer- 
ing, including a description of the age oe which govern 
the action of the rudder, the relative advantages of ordi- 
nary, balanced, and special rudders; steering by the use of 
propellers, such as twin screws, water jets, c.; steering by 
means of auxiliary appliances, and rules for the forms and 
areas of rudders, The practical deductions made from the 
steering trials of ships of the Royal Navy form a valuable 
feature in this chapter. 

Mr. White states in his preface to the first edition that 
he undertook the work mainly in consequence of numerous 
requests made to him by naval officers studying at the 
Royal Naval College for information of the kind. Such a 
request so urged is good evidence of the awakening interest 
felt by naval men in these subjects, and Mr. White has 
not merely met their wants and the wants of other classes 
similarly situated, but he has furnished a book which, as 
we have pointed out, will be most useful to naval archi- 
tects and engineers. The present position and probable 
future of the science of ship construction cannot be better 
studied in any other work with which we are acquainted. 


Gas As FuEL.—St. Louis is to be supplied with water gas for 
fuel purposes, The Scientific American says the laying of pipes 
is progressing rapidly, 


_ 
| a 
| 
| 


Nov. 10, 1882. 


THE ENGINEER. 


347 


STEAM FIRE FLOAT FOR BRAZIL 


MESSRS. SHAND, MASON, AND CO., BLACKFRIARS, ENGINEERS, 


FIG.S 


We this week illustrate above and and on page 350, a floating 
steam fire engine, constructed by Messrs. Shand, Mason, and Co., 
for the Brazilian Government. A highly satisfactory trial of the 
same, at which we were present, has been described in our issue 
of the 29th September last. The boiler is on the makers’ patent 
inclined water tube system, specially designed for raising steam 
rapidly and evaporating a large quantity of water in a small 
space. The fire engine can be used with steam of 160 lb. per 
square inch, although 120 Ib. is sufficient for ordinary pur- 
poses, and also for the propelling engine. 

The fire engine is Shand, Mason, and Co.'s well-known “ Patent 
Equilibrium,” having three steam cylinders, the piston rods of 
which are connected directly to the rams of three double-acting 
bucket-and-plunger pumps ; from a jaw on the bottom of each 
ram a connecting rod extends to the pin of a three-throw crank; 
the slide valves are worked by a simple arrangement of levers 
shown in the accompanying engraving—one engine working the 
slide valve of another. By this arrangement of triple engine a 
po J easy motion is obtained, all parts being perfectly balanced, 
and with the advantage of being able to start in any position. 
The fire engine draws its supply either through a sea-box in the 
side of the vessel or by means of a flexible suction hose, the 
latter arrangement being used for pumping out water-logged 
ships and barges. There are four outlet valves to connect four 
lines of delivery hose, these being governed by a patent relief 
valve to prevent over pressure. Self-acting lubricators are fitted 
to all working parts. All the forgings are of steel ; the pump, 
suction chamber, pump-head, and frames are in one gun-metal 

i Great strength and solidity have been obtained, and 
smooth working is obtained at 300 revolutions per minute. The 

ine is capable of delivering 1000 gallons of water per minute, 
and works up to a pressure of 220 lb. per square inch, and in 
one of the trlals with 1}4in. jet a horizontal distance of 225ft. was 
obtained, measured to where the body of the water fell, a strung 
wind at the time blowing across the course. 

The propelling engines are twin-cylinder inverted high pres- 
sure engines, especially designed for high speed, and work at 
260 revolutions per minute, at which rate a speed of 9°34 knots 

hour was obtained at the measured mile. ‘The length of boat 
is 51ft., beam 11ft., = 6ft. The hull is built entirely of 
mild steel, the deck and fittings being of teak. Coal bunkers 
are provided for 24 tons of coal. There is a cabin in the fore 
part of the boat with accommodation for three men. Two hose 
reels are fitted on deck, capable of holding 3000ft. of hose, and 
shelves below for 3000ft. more. The boat is arranged to be used 
as a tug, in which way she will be very useful in towing ships 
or barges on fire into open water and then extinguishing them. 
We have added to the illustrations two sections showing the 
construction of the special slide valve motion referred to above, 
an improvement upon working the slide valves by the ordinary 
excentric, introduced by Mr. J. C. Hudson, a member of the 
firm, and which is now applied to the whole of Messrs. Shand, 
Mason, and Co,’s equilibrium steam fire engines. 

Fig. 5 is a side elevation, and Fig. 6 a longitudinal section of 
valve levers, In Fig. 5a pin A on one of the piston rods gives 
motion through a B to the lever C, which is connected 
to a lever D actuating the slide valve rod E. It will be seen in 
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Fig. 6 that the lever C connected to the piston rod of No. 1 
engine is keyed on the shaft F, on which is forged the lever D, 
which works the valve of No. 3 engine ; also that the lever C’, 
connected to No. 2 engine, and the lever D!' working the valve 
of No. 1 engine, are attached by a hollow sleeve H, through which 
shaft F passes. In a like manner the lever C? connected to 
No. 3 engine is attached to lever D? working the valve of No. 2 
engine. The proportion of lever C to D is such as to reduce the 
travel of the piston to that of the valve. 


BOULTON’S FIRE DOOR RING. 


Mr. J. W. Bourton, of Ashton-under-Lyne, proposes to dis- 
pense with the ordinary thick closely rivetted in fire door ring 
as used in portable and locomotive fire-boxes, by means of a 
thinner ring rolled to the section shown in the annexed. wood- 
cut. The iron for this ring is rolled with a small rectangular 
fillet on one side, and a thinned or bevelled edge on the other. 
The ring is placed in circular holes bored in the inner and outer 
fire-box, and the thin edge is then rivetted over all round on to 
the inner fire-box plate, the edge, as well as that of the outer 


SECTION 


SEC/TION THROUCH FIRE BOX 
SHOWINC RING FIXEO 


| ENO VIEW 


fillet, being caulked to make it steam-tight. This ring undoubtedly 
offers some economical structural advantages, as it avoids the 
usual ring of rivet holes and rivets used to hold the ring in, and 
it seems to promise to overcome the constantly recurring | 

which cannot be permanently stopped where the very heavy 
solid ring is rivetted into thin plates. Mr. Boulton has tested it 
with a ring 17in. in diameter, and with satisfactory results as far 


as manufacture is concerned, but has not, we believe, given it 
extended trial in a fire-box in use. 


RAILWAY WAGON COUPLINGS. 

Ons of the wagon couplings exhibited at the recent Exhibition 
of Railway Wagon Couplings at Darlington we illustrate here- 
with. The invention consists in the application of two rods A A 
to each coupling hook pin, so as to move the hook on its pin. 


Fig. |. 
WACON COUPLING 


The rods extend to the outside of the wagon, one on either side, 
the ends being bent to form a lever handle. The links are 
hinged in the centre, as shown at Figs. 1 and 2, one end being 
fastened to the pin and revolving with it, lifting the opposite end 
off or on the hook of the next wagon by means of the lug, Fig. 2, 


Fig. ‘. 


OLD COUPLING 


welded on the eye of the outer link. To insure introduction a 
coupling must not only be efficient, but must be so made 
that it will work with those in use, as no railway company 
could be persuaded to fit all its wagons now in use with a new 
form of coupling. The coupling we illustrate avoids these 


Fig. 3. 


difficulties ; it has few parts, and is not liable to get out of 
order. It is inexpensive, costing but little more than the 
ordinary link coupling. Fig. 3 shows that the coupling can be 
applied to wagons having spring buffers. This coupling is the 
invention of Mr. Thos. Burall, of Thetford, Norfolk. 


Continuous BRAKES IN SwITZERLAND.—The Paris journal, Les 
Travaux Publics, of October 29th, contains a reference to the late 
calamity in Alsace, by which nearly sixty persons were killed and about 
200 injured, sixteen earriages out of the twenty-five composing an 
excursion train having been completely wrecked. It says :—‘‘ The 
recent terrible railway accident at Hugstetten, the recollection of 
which is still far from being effaced, and in which so many persons 
found their death, in consequence of a train leaving the rails, gives 
a special interest to a communication which we extract from one of 
the leading Swiss newspapers, describing a similar occurrence with 
a direct train from Berne to Lucerne, but which was, however, un- 
attended by any serious consequences, owing to the train being 
fitted with automatic and continuous brakes which saved the 
travellers from almost certain death.” The Intelligenzblatt of 
Berne, the Swiss newspaper referred to, says :-—“‘ The 7.20 a.m. 
through train from Berne te Lucerne left the rails near Werthen- 
stein, between Wohlhausen and Malters, in consequence of a land- 
slip which partially blocked the line immediately before the passing 
of the train, which was then going at a speed of 65 kilos. an hour. 
The train was fitted with the Heberlein automatic brake, and owing 
to its instantaneous action the train was stopped in a distance less 
than twice its own length, and thus it avoided what would cer- 
tainly have beena frightful accident, for without the continuous auto- 
matic brakes, the train, thus turned off the line, would have been 
precipitated from the top of the embankment into the river Emme, 
over which the line passes just at that spot. Only the stoker 
received any injuries.” This account affords another illustration 
of the value of automatic brakes, and shows that the terrible 
accident at Hugstetten would have been avoided if all, or at least 
a large portion, of the vehicles forming the excursion train had 
been fitted with brakes like those above referred to. The Heber- 
lein automatic brake has been fitted to all the lines of the Jura- 
Berne Railway, and the value of the brake as shown by the Berne- 
Lucerne incident is pointed to as an illustration of the great loss 
of life which might have been saved by it if fitted to the Hugstetten 
train, instead of the few brake vans with which that train was 
provided, and which were valueless in assisting the driver to check 
the 5) of his train in descending the gradient off which his 
train is, by some of the German writers, thought to have been 
pushed. e Heberlein brake has received important improve- 
ments since its more extended use in Germany, and to these we 
may refer more particularly at an early date. 
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THROUGH THE ALPS BY LOCOMOTIVE. 


AN ENGINEER'S TRIP OVER THE ST. GOTHARD. 
(Continued from page 332.) 

My last communication ended at Gischenen, where I took advan- 
tage ofa halt to visit for a moment the works of the great tunnel. 
The view of these, as you stand on the low platform of the 
railway station, is very curious. Gischenen is now merely 
a largish village, standing in the acute angle formed by the 
junction of the Géschenen Thal with the main valley of the 
Reuss. The torrent from the former is crossed by a fine bridge 
of one span just before we reach the station, but the valley itself 
is scarcely seen, being hidden by the projecting spur on which 
the village is built. Up and around this spur passes the post 
road, seen ascending on the right. Immediately on the left, and 
some 100ft. below, is the foaming stream of the Reuss, white 
with glacier silt. Beyond this rises a great slope of débris, 
evidently an enormous “tip,” the level top of which is fairly 
covered with long trains of empty and forlorn looking tip- 
wagons. At the further and lower end of this tip a long range 
of low, dark wooden buildings stretches along beside the river, 
backed up by an enormous slope of mountain, going up and up, 
in this misty weather, right into the clouds ; and just beyond 
these buildings is the mouth of a tunnel, built round with fresh 
masonry, so as to form a simple arch and architrave, but with no 
superfluous ornament of any kind. It requires an effort to 
realise that if you enter this arch and go straight forward you must 
travel nine miles before you see daylight again—that this is, in 
fact, one end of the great tunnel which has pierced the Alps from 
one side to the other, at a cost of nine years of ceaseless labour, 
sixty millions of francs, and the lives of nearly 200 men. The 
great tip just mentioned is of course what remains of the spoil 
excavated during construction, the wagons are those used in con- 
veying it from the interior to the mouth, and the buildings 
contain the turbines and air-compressors, together with the other 
tools, stores, &c., needed for the various works of construction. 

On entering these buildings we find the interior forlorn and 
dreary enough, as may well be expected in the domain of a con- 
cluded contract, and especially a contract which unfortunately 
has not been concluded without loss, recrimination, and law. 
The fitting shops are nearly empty, their floors littered with 
stacks of disused chisels, files, and other hand tools, whilst in 
other rooms are stored the disjecta membra, all more or less rusty 
and unserviceable, of no less than six different types of rock 
drill—the Ferroux, the improved Ferroux, the Burleigh, the 
Turrettini, the Dubois and Frangois, and the McKean. This is 
not the time to speak of these various tools, their construction, 
and their merits. The two English competitors, we regret to 
say, do not seem to have stood well in the race, the Burleigh in 
particular being condemned for its complication, and the small- 
ness of its parts. The improved and simplified Ferroux appears 
to have been that which did the real work of the tunnel, and was 
the only one which was still to the fore. To show this the spare 
sinewy Italian who acted as my guide led the way into a shed 
behind the others, of which the back was formed by a wall of 
rock, so pitted with holes of various depths and sizes that it 
might have been the target for a whole battery of mitrailleuses. 
It was really the practice ground of the rock drills, and one 
Ferroux drill was still in its place, mounted on a strong frame, 
with the end of its long chisel buried in the rock before it. The 
guide opened a valve and the tool at once started into life, the 
double rack arrangement, above and below, drawing back and 
releasing the chisel alternately, and with lightning-like rapidity. 
The advance into the rock was rapid, but the shock and clatter 
were excessive. Would it not be possible in these machines to 
imitate more closely the quiet work of the sledge hammer and 
jumper, as it may be seen any day in any of our quarries ; 
where, feeble as the energy expended may be in comparison, 
yet every foot-pound of it goes to its proper end of crushing or 
abrading the rock below the face of the tool. 

Time was lacking for any close examination of the details of 
these workshops. I had a glance at the turbines, two'of which, 
with their corresponding Colladon compressors, were still at 
work for some blasting needed within the tunnel. These 
turbines are of the Girard type, and are mounted on horizontal 
shafts, so that they present rather the appearance of water- 
wheels, in which the water has somehow been conveyed to the 
inside of the wheel instead of the outside. The connection is 
thus rendered very simple, a crank upon the turbine shaft giving 
at once the reciprocating motion needed for the air compressors. 
Of the latter of course no interior details could be seen, and it 
was now time to get back to the station and resume my place on 
the locomotive. 

At 10 am. we steamed out of the station at Géschenen ; at 
10 hrs. 2 min. we passed under the arch of the tunnel, and at 
10 hrs. 28 min. we emerged from the corresponding arch into the 
daylight at Airolo. We were thus 26 min. in traversing the 
tunnel, and as the length is about nine and a-quarter miles, this 
gives an average’speed of about twenty-one miles an hour. Asa 
matter of fact, however, the first part of our journey was per- 
formed at a considerably higher and the latter at a considerably 
lower speed, and that for a somewhat curious reason. It was due 
to the particular state of ventilation of the tunnel at that 
particular time. My readers will probably remember the 
immense difficulties which were encountered in maintaining 
proper ventilation in the tunnel during its construction, and the 
many prophecies of equal difficulty to be experienced whenever 
it became the channel of any considerable traffic. So much did 
these fears weigh even on the managers of the undertaking, that 
schemes were mooted for carrying bags of oxygen to supply the 
drivers with the means of respiration, and designs for working by 
electric locomotives were seriously entertained. When, however, 
the matter was put to the test, the difficulty vanished. If was 
found that at all times there is a difference in the height of the 
barometer at one side and the other of the great chain of the 
Alps; the corresponding difference in pressure forms a head of 
air always acting on one end or other of the great tunnel, and 
there is therefore a continual current of air through it in one 
direction or the other, exactly as there would always be a 
current of water through a pipe connecting two reservoirs with 
unequal head. This natural ventilation is found more than 
sufficient for the present traffic of between twenty and thirty 
trains per day, and there seems no fear that it will ever need 
to be supplemented. On the particular occasion of my visit the 
barometer apparently stood higher at the north, or Swiss, portal 
by which we entered. Consequently we were bringing, as it 
were, the fresh air with us ; and certainly for the first half of our 
journey it was to us on the engine not perceptibly fouler, though 
somewhat warmer, than the damp and chilly atmosphere of a wet 
morning at Goschenen. Those in the train had of course the 
benefit of the smoke and gases from our engine, but this was not 
so bad but that windows could be kept open without special 
annoyance. The tunnel is guarded by means of brilliant lamps 
placed at each kilometre, and signalling white for safety and 
green for danger ; and during this first half of the journey I was 


able, after passing each of them, not only to see the next, but 
also the next but one, shining like a star of the sixth magnitude 
just above one of the first. It is obvious that if a light can be 
seen at 2200 yards distance the atmosphere must be more than 
moderately clear. But after we had reached the summit level, 
and began to descend towards Airolo, things became different. 
The atmosphere got thicker and thicker, and soon assumed the 
character of a white mist, which was vaguely lighted up by the 
head lamp, and through which the signal lights only became 
visible when some 200 yards away. At the same time it must 
be observed that the air, though warm and heavy, was in no 
appreciable degree sulphurous or choking. In fact, to a Londoner, 
accustomed to face without shrinking the passage of the 
“ Underground ” from Westminster to the City, or from King’s 
Cross to Paddington, the idea of any unpleasantness in the St. 
Gothard tunnel would have rather the appearance of a joke. The 
thickness of the mist is, however, somewhat more serious, and 
it seems open to question whether some species of audible 
signal might not be substituted with advantage for the lamp. As 
it was, our driver shut off steam, screwed the brakes on slightly, 
and went cautiously down the gentle incline at about ten miles 
an hour. It was as well that he did so, for one of the lamps, 
when at last we did see it, proved to show green ; the brakes 
were applied and the train nearly pulled up, and we crept at a 
foot’s pace past a gang of labourers engaged apparently in plate- 
laying. It isin this way that the mean speed of twenty-one 
miles an hour, at which we traversed the tunnel, is accounted 
for. If a different system of signalling could be devised, there 
seems no reason why the speed should not be at least thirty 
miles an hour, and the transit would then occupy from fifteen to 
twenty minutes only. 

From the question of ventilation we pass naturally to that of 
temperature. Here again the conditions before and since the 
completion of the tunnel are widely different. Just before the 
two headings were united the heat at the far end was intense, 
rising to at least 90 deg., and the effect was to lower by at least 
one-half the working capacity of the men employed, besides 
causing serious illness in many cases, and death in not a few. 
To compare this with the present state of things, I arranged with 
a friend in the train to read the temperature at intervals 
during our passage, from a small pocket thermometer. The 
results of course cannot, under such circumstances, be 
looked upon as accurate, but they will sufficiently indicate 
the general state of things in the various parts of 
the tunnel. The temperatures observed are as follows :— 
At Giéschenen station, 54 deg. Fah.; just within tunnel, 54 deg. 
Fah.; after five minutes, 54 deg. Fah.; after ten minutes, 59 deg. 
Fah.; after fifteen minutes, 64 deg. Fah.; after twenty minutes, 
64deg. Fah.; after twenty-two minutes, 64deg. Fah.; after 
twenty-four minutes, 62deg. Fah.; after twenty-six, 59 deg. 
Fah. ; just within portal, 57 deg. Fah.; at Airolo station, 55deg. Fah. 
It thus appears that the greatest rise of temperature is barely 
10 deg., and that this maximum lasts for only one-fourth, pro- 
bably, of the total time of passage. This period of greatest heat 
occurs, it will be seen, very close to the further end of the 
tunnel, confirming the fact already proved by the mist, viz., that 
the warm and foul air was being pushed out at the southern end. 
This is already shown by the uniformity of temperature for the 
first ten minutes, during which we must have traversed fully 
half the total length; but as to this it must also be remem- 
bered that for a considerable part of the northern half the line 
is passing beneath the plain of Andermatt, and the depth 
below the surface is much less than further on. It will be 
noticed that the temperature at Airolo was 1 deg. higher than 
at Géschenen, but whether this is to be ascribed to the greater 
warmth of the Italian slope of the Alps, or simply to our being 
half an hour nearer mid-day, I am unable to say. 

As to the journey itself, there is not, of course, much to be 
said. A tunnel, once completed and cased with brickwork, is 
about as uninteresting a piece of engineering as it is possible to 
visit. In this case, indeed, the casing is not complete ; for only 
one line having been laid, the rock on the opposite side of the 
tunnel has only been got away sufficiently to allow of the turning 
of the arch holding up the roof. There was therefore on one 
hand a mass of irregular rock, which looked picturesque enough 
whenever the fire-door was opened, and the ruddy glare of 
the furnace lighted up the surrounding gloom. So, indeed, did 
the courses of brickwork in the roof, with the volumes of dark 
smoke sweeping along them, till both together disappeared in 
the darkness behind. I had hoped to have seen something of 
interest in watching the appearance of the far end of the tunnel, 
which should become visible as soon as our heads were above the 
summit level. The white mist already mentioned of course pre- 
vented this, but I certainly was not prepared for its great effect 
in stopping external light. I had not been counting the kilo- 
metres, and was unaware that we were nearing the end, when 
suddenly there seemed a lightening in the mist ahead of us ; it 
broadened into a confused whitish cloud, and almost in an instant 
we passed quietly from under the portal of the tunnel, and 
found ourselves in the wild upland dale of the Ticino, with the 
little village and station of Airolo on our left, and on our right 
the white line of the post road, climbing up with many zigzags 
beside the headlong waters of the Tremola, on its way northward 
to the Hospice of St. Gothard. 

(To be continued.) 


EXHIBITION OF GAS APPLIANCES AT 
STOCKPORT. 

AN important exhibition of gas appliances for cooking, lighting, 
heating, and motive power, gas meters and regulators, testing 
and other apparatus, was opened in a Jarge weaving shed 
at Spring Bank Mill, Stockport, on Wednesday fortnight, by 
favour of the London and North-Western Railway Company. 
The exhibition, which is to continue until to-day, was opened 
by the Mayor of Stockport—Mr. James Leigh—who was 
supported by the Mayors of Salford, Bolton, Macclesfield, Staly- 
bridge, and other northern towns. A very large number of the 
elite of the town and neighbourhood attended the opening cere- 
mony, a distinguished company sitting down to the banquet 
provided by the mayor. Special trains are run in connection 
with the Exhibition from all the surrounding towns. The 
object of the Exhibition is to popularise and introduce the use of 
gas for domestic as well as for trade purposes and for motive 
power, and facilities are offered to the public for the purchase or 
hire of suitable gas cooking apparatus. While willing to admit 
the comfortable and cheering prospect of the good old-fashioned 
English fireside, the committee insist that .there are a variety of 
cases in which the more commonly used fuel is most efficiently 
superseded by gas. The committee further point out that the 
principal recommendation of gas is the economy it offers in both 
space and expenditure. The undertaking has called forth a 
large amount of interest, and it bids fair to be a great success, 
Alderman Hardon is the hon. sec. of the committee, and, so far as 
we have seen, the arrangements have been admirably carried out. 
The floor of the spacious building is laid out in six bays, and 
although the area at the disposal of the committee was consider- 


ably larger than that at the recent Bristol Exhibition, the space 
was all allotted some weeks ago, with the result of an annexe being 
formed, where are exhibited lights of greater illuminating power 
than it would be convenient to burn in other parts of the build- 
ing. A considerable portion of the space is allotted to Messrs. 8. 
Leoni and Co., of London, whose cookers and grillers have 
already secured a foremost reputation. The exhibits of this firm 
are very numerous, and the food for the banquet was cooked 
on one of their “kitcheners.” Messrs. Leoni show disinfecting 
apparatus on a large scale, and also one of their instantaneous 
bath boilers, which underwent a severe test at the Smoke Abate- 
ment trials, The firm now express their willingness to test it 
against any other make. 

Arden, Hill, and Co., of Birmingham, have a place in the cata- 
logue, and they place on view platinum and asbestos gas fires, 
for which are claimed all the advantages of a coal fire without 
the trouble of lighting and the nuisance of dust and ashes. One 
of the chief features of the appliances of this firm is to be found 
in the cast iron gratings for the fronts and the terra-cotta interior 
and asbestos fibre. Messrs. E. Siddaway and Sons, West Brom- 
wich, make a feature of their ‘“ Challenge” gas-cooker. 
The claimed advantages of the roaster are that the non- 
conducting material is such as to prevent loss of heat by 
radiation, and also that the burners employed can be each turned 
off without interfering with the supply of the others. One of 
these cookers is to be used for the preparation of the dinners of 
the operatives employed about the Exhibition. It is maintained 
that a leg of mutton weighing 8 lb. was recently roasted in the 
“ Challenge” in 1 hour and 30 minutes, and with a consump- 
tion of only 12 cubic feet of gas, the cost of which, of course, 
would be less than a halfpenny. Mr. Charles Wilson, of the 
Carlton Works, Leeds, has a stand which is sure to attract a 
good deal of attention. In gas kitcheners, special prominence is 
given to “ The Birmingham,” an invention now extensively used 
in the Bradford, Leeds, Sheftield, Birmingham, and Blackburn 
Board Schools for teaching cookery. The inventor claims for his 
product special adaptation to the requirements of hotels and 
public institutions. Mr. Wilson has also many other interesting 
and important exhibits. Some of the gas stoves which not long 
ago attracted the attention of the Sanitary Institute of Great 
Britain are to be found on the stand occupied by Messrs. John 
Wright and Co., of Broad-street, Birmingham, and Upper 
Thames-street, London. 

The “cosey’ pattern has cast iron gratings interlaced with 
platinum and with asbestos backs, and, like other stoves already 
noticed, is fitted with a hood to convey the burned gas to the 
flue. At the same end there is an array of gas stoves of various 
shapes and sizes. Scotland is represented in the Exhibition by 
Messrs. Waddell and Main, of Glasgow, but the display they 
make is not a large one, although there are some choice speci- 
mens of the apparatus for which this firm is justly renowned. 
Mr. Liddell, of Glasgow, shows his patent revolving doughing 
machine, which, for the thorough mixing of flour and salt, is 
said to be unrivalled. Messrs. Sugg and Co., London, exhibit a 
large number of specimens of patent gas burners ; Messrs. H. 
Andrew, of Stockport, show their “Bisschop” gas engines at 
work driving a coffee roaster and mill, laid down by Messrs. 
Faulder and Co., preserve manufacturers. Besides these there 
are a number of local exhibitors, among whom may be mentioned 
Mr. A. Parkes, Mr. B. Hardy, Messrs. Kay Brothers, Messrs. 
Hargrove and Bardsley, Oldham, Messrs, Orme and Co., and 
other firms. Several of the dishes at the banquet consisted of 
fresh meat preserved for about two months by means of the 
process patented by Professor Barff, of London. 


MAGNETISM AND MAGNETIC FIELDS. 


PROFESSOR VIRIAMU JONES, principal of Firth-College, Sheftield, 
delivered a very interesting lecture to a large audience in the lec- 
ture room of the College on Saturday night. The lecture was the 
first of a series of four which the learned professor has consented 
to deliver on electricity. The subject of Saturday night’s discourse 
was ‘‘ Magnetism and Magnetic Fields,” and was illustrated by 
experiments. The lecturer commenced by remarking that there 
were two chief forms of light, the light of the electric arc and that 
due to the incandescence of the carbon fibre. These he was able 
to show through the kindness of the Yorkshire Brush Electric 
Light Company which had lent him lamps, and of the Hammond 
Company, which had kindly lent him a dynamo machine which sup- 
plied the current of electricity. Light, he said, was a form of 
energy, and energy, like matter, could not be destroyed or created. 
The greatest scientific achievement of the last century was the 
demonstration towards its close that matter was indestructible, 
and the most general summing up of the physical work of the 
nineteenth century was the principle of the conservation of energy. 
It followed then that light, being a form of energy, could not 
be obtained, except by a transformation, or a series of transforma- 
tions from some other form of energy. The ultimate source 
of almost all the energy of our planet was the sun. Light 
was a form of energy we could not make ; we could only transform 
it, and the great source of energy was coal. The problem of light- 
ing was this—to convert as much as possible of the energy stored 
up in a given quantity of coal into light. Lighting by gas might 
be said to be of considerable efficiency and great economy. We 
might use coal in a steam engine to produce visible energy of 
motion, and then convert this energy of motion into energy of 
moving electricity in a dynamo machine, and the energy of moving 
electricity into light in the electric lamp. As a lighting process this 
was much more efficient than the manufacture of gas—that was, out 
of a given quantity of coal more light was produced, But then 
this did not decide the question of economy, for there were more 
valuable bye-products produced by this series of transformations. 
The distinction he had drawn between efficiency and economy 
would explain to some extent the somewhat contradictory 
statements made by the advocates of the electric light 
with reference to the cost of its production. He proceeded 
to show the successive steps by which the energy of the coal 
became light in the electric lamp, showing that the first 
step was the burning of coal in an engine which heated 
the water in the boiler producing steam, and that the second was 
the conversion of this energy into energy of moving electricity by 
the dynamo machine; the third step was the conversion of the 
energy of the current of electricity into light in the electric lamp. 
He stated that in the electric machine electric currents were pro- 
duced by the motion of copper wires with magnets. In order to 
understand the production of currents by electro magnetism, it 
was necessary, he said, to have clear ideas as to what magnets were 
and how they acted. He accordingly devoted the remainder of the 
lecture to the properties of magnets and the space surrounding 
them, epee 6 magnetic fields, A hearty vote of thanks was 
accorded to the lecturer. 


SouTH KENSINGTON Muskum.-—Visitors during tho week ending 
Nov. 4th, 1882 :—On Monday, Tuesday, and Saturday, free, from 
10a.m. to 10 p.m., Museum, 9151; mercantile marine, Indian 
section, and other collections, 3879. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m, till 4 p.m., Museum, 
1408; mercantile marine, Indian section, and other collections, 
610. Total, 14,548. Average of corresponding week in former 
years, 14,083. Total from the opening of the Museum, 21,449,855. 
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RAILWAY MATTERS, 


Tux Birmingham Trades’ Council have recently passed resolu- 
tions urging that in future when the Government grant powers to 
railway companies they shall make compulsory the running of 
cheap trains for workmen. 


Tue London, Chatham, and Dover Railway Company is survey- 
ing for a new line to Croydon. The projected new line, says the 
City Press, starts from the high-level station at the Crystal Palace, 
and, running to Thornton Heath, passes through the district of 
Pitlake to the Old Town, Croydon, skirting which the line will go 
on to High-street, Croydon, 


ARRANGEMENTS are being made for the construction of a new 
railway from Kidderminster to Hatton Junction, to be called 
“The Kidderminster, Stourbridge, and Hatton Junction Railway.” 
It is proposed to start from near to the centre of the town. There 
will also be a branch line to Stourbridge and other localities. An 
endeavour will be made to obtain running powers over both the 
Midland and Great Western lines. 


THE Nieuwe Rotterdamsche Courant of November 2nd, 1882, 
says:—‘‘ On the Rhenish Railway the No. 14 express train from 
Arnheim ran off the rails between Veenendaal and Ede this morn- 
ing. All the carriages and the tender got off the rails, but neither 
passengers, officials, or rolling stock were damaged. The train was 
fitted with the Westinghouse brake, and by that means was brought 
to an immediate stand. The cause of the running off was the 
breaking of the locomotive crank shaft.” 


A NEW service of improved coaches similar to that now used on 
the Midland route from Birmingham to London has been put on 
the Midland Railway between Wolverhampton, Walsall, Water 
Orton and Birmingham, The coaches are all fitted with continuous 
footboards, and also with the automatic brake which enables the 
engine driver to pull up within a very short space. There are 
spring buffers placed at one end only, and couplings are superseded 
by bolts. Internally the third class carriages of the new service 
are much more comfortable than the old style of coach. 


THE Midland Railway Company have this week opened a new 
canal basin on their Wolverhampton and Walsall line to supplement 
the goods station erected some time ago close to the Wolver- 
hampton Station. The basin is 300ft. long, and deck plates and 
other ironwork have been built into it. The contract for the iron- 
work was carried out by Messrs. Thomas Bridges and Sons, 
engineers and ironfounders, Wolverhampton. Messrs. Bridges 
are now fairly active in their engineering department in the 
supplying of local and other needs, and upon export account to the 
of merchants. 


Sok time since we noticed the fact that the Pennsylvania Rail- 
way Company was creating some surprise and gaining praise by 
the intended introduction of Hansoms and cabs at Philadelphia. 
The fares are now fixed as follows :—For a Hansom cab holding two 
persons, 25 cents for a mile and a-half or less, and 15 cents for any 
additional mile or fraction thereof. The charge per hour will be 
65 cents. The price for the ‘‘ four-wheelers ” will be 35 cents for 
a mile and a-half or less, and 20 cents for each additional mile or 
fraction thereof. The charge for a trunk will be 10 cents, and for 
each valise 5 cents, All the charges are thus higher than in 
London, 


Last week the New South Wales Treasurer introduced his 
financial statement in the Legislative Assembly. In it he called 
attention to the rapid extension of the railways in New South 
Wales. Last year 274 miles of new lines were opened, and 412 
miles are under construction, It is proposed to construct lines of 
a less substantial character to act as feeders to the main lines at a 
cost not exceeding £3000 per mile. These works will embrace five 
branches for the Great Southern Railway, three for the Great 
Western, and two for the Great Northern. It is also proposed to 
further extend the steam tramway system—which has so far been 
a great success--to some of the more distant suburbs of Sydney, 
as well as to some towns in the interior. 


On Saturday morning last an alarming accident occurred to a 
sleeping car in the night train from Perth to Inverness. The train, 
which was a long one, had a sleeping car and closed wagon, and a 
brake-van in the rear, When 150 yards from Dalnaspidal Station 
the sleeping car left the rails, apparently at the points, dragging 
with it the two vehicles behind. ‘The wheels came off the bogies 
of the sleeping car—or the bogies themselves came off—and the 
accident being unobserved by the engine-driver, the vehicle was 
thus dragged along the track until the train stopped at the plat- 
form. The alarm of the passengers was very great. All were 
severely shaken, but none were injured. The ‘te was blocked for 
several hours, and the travelling crane, with workmen, had to be 
sent on from Inverness to clear it. 


RAILWAY companies at home and abroad are adopting the highly 
decorative material, ‘‘ Lincrusta-Walton,” for their carriages in 
place of expensive veneers and oilcloths. Panels representing 
engraved wood, monograms, and various designs, are reproduced 
on the material, which has the advantage of being imperishable 
and of an uninflammable nature, and lending itself to any style of 
artistic decoration. Amongst the latest introductions has been the 
outfitting of the saloons on the London and North-Western Rail- 
way Company’s express trains between Euston and Liverpool ; also 
for the mural decorations of their station hotel, lately opened at 
Preston. The fast Channel steamer, Invicta, has had her cabins 
decorated throughout with this material, and Messrs. Frederick 
Walton and Co., Limited, the manufacturers, are at present 
engaged upon a large contract for the Midland Railway. 


Ovr Birmingham correspondent writes :—‘‘ The manufacturing 
district which lies between Birmingham and Dudley is likely to 
benefit by a scheme now being carried out for the construction of 
steam tramways by the South Staffordshire and Birmingham District 
Steam Tramway Company, Limited. The line, commencing at the 
present terminus of the Birmingham tramways at New Inn, will 
run through West Bromwich to the rapidly increasing district of 
Great Bridge. From Wednesbury it wal eokead through Tipton to 
the railway station at Dudley, with running powers over the 
authorised tramways into the market-place, Dudley. | Another 
tram line, beginning at Wednesbury, will proceed to Moxley, there 
meeting the Wolverhampton tramway system, and yet another 
will run from Moxley to Darlaston, and thence to Wednesbury. 
The construction of these lines, which are 24} miles in length, is 
making good progress. Already about seven miles have been 
completed, and ae quantities of materials are on the ground 
ready for the completion.” 


THE Railroad Gazetterecord of American train accidents for August 
shows for that month a total of 139 accidents, by which 46 persons 
were killed and 218 injured. There were 65 collisions, in which 27 
persons were killed and 117 injured ; 70 derailments, with 18 per- 
sons killed and 100 injured, and four other accidents, in which one 
person was killed and one injured. Twenty-six accidents caused 
the death of one or more persons each ; 28 caused injury, but not 
death ; while in 85, or 61°2 per cent. of the whole number, no 
serious injury to persons is recorded. These accidents may be 
classed as to their nature ani causes as follows :—Collisions : Rear 
collisions, 41; butting collisions, 20; crossing collisions, 4; total, 
65. Derailments: Broken rail, 2; broken switch road, 1; broken 
bridge, 4; spreading of rails, 7; broken axle, 4; broken wheel, 2 ; 
broken truck, 1; wash-out, 5; accidental obstruction, 4; cattle on 
track, 8 ; misplaced switch, 7; neglect to use signals, 1 ; pur sely 
misplaced switch, 2; malicious obstruction, 1; unexplained, 21; 
total, 70; boiler explosion, 1; broken connecting rod, 1; broken 
crank pin, 1; broken axle, not causing derailment, 1 ;, total, 139. 
Derailments of the long American cars are thus the most frequent 
form of accident, and unexplained derailments, though less than in 
some months, are sufficient to point to the correctness of the 
explanation previously given in THE ENGINEER. 


NOTES AND MEMORANDA. 

EXCLUDING collisions, 495 steamships and 2367 sailing vessels, 
were lost or damaged on our coasts last year. 

Or the 2569 British ships which met with disaster, 1341 did not 
exceed 100 tons burthen, 791 were from 100 to 300 tons, 170 were 
from 300 to 500 tons, and 267 were above 500 tons burthen. Of 
the 540 British vessels totally lost irrespective of collisions, forty- 
four are known to have been built of iron; and of this number 
thirty-four were steamships and ten were sailing vessels. 


A RECENTLY published patent specification, relating to copper 
alloys, describes an invention by Mr. G. A. Dick, well hnown in 
connection with phosphor bronze. The invention consists in 
alloying copper, or alloys of copper, with iron, by adding 
phosphide of iron to the said alloys in just sufficient quantity to 
deoxidise all oxides dissolved in the alloy, and secondly in adding to 
such alloys of copper, iron, &c., from 2 to 10 per cent. of lead. 


THE manufacture of bricks from granulated blast furnace slags 
will, according to the Journal of the Society of Chemical 
Industry, soon be started by the ‘“‘Schalker Gruben und 
Hiittenverein.” The slags are run into water, and the grit thus 
obtained is mixed up with lime, concrete, or plaster of Paris, and 
formed into bricks which are dried for a month. They possess 
greater solidity than common bricks, and resist a pressure of 
100 kilos. to 150 kilos, per square centimetre. 


EXCLUDING collisions, out of 2862 casualties on the coasts of the 
United Kingdom during 1880-81, 2569 occurred to vessels belonging 
to this country and its dependencies, and that 293 happened to 
ships which belonged to foreign nations. Of these 2569 British 
vessels, 1732 were employed in our own coasting trade, 667 in the 
—oversea—foreign and home trade, and 170 as fishing vessels. 
There were fifteen casualties to ships belonging to foreign countries 
and States employed in the British coasting trade, and 220 to 
foreign vessels bound to or from British ports, although not 
actually engaged in our coasting trade ; while there were fifty- 
eight casualties to foreign ships which were not trading to or from 
the United Kingdom. 


THE total quantity of letters and parcels of all kinds passed 
through the French Post-office from 1877 to 1881 rose from 
865,000,000 in 1877 to 1,350,000,000 in 1881, the proportion being 
for stamped letters from 374,000,000 to 563,000,000 ; newspapers, 
from 219,000,000 to 354,000,000; printed matter in hand, 
161,000,000 to 297,000,000; in envelopes from 14,000,000 to 
50,000,000. Postcards, on the other hand, have undergone a 
diminution from 32,800,000 to 32,234,000. The department may 
well be satisfied with the increase of 56 per cent. in four years. 
The telegraphic service has been even more successful, showing an 
increase of 138 per cent. In 1877 the number of telegrams 
despatched was 8,174,000—of which 994,000 were international— 
against 19,466,000 in 1882—of which 1,952,000 were international. 
The parcel post was only commenced in the month of May last 
year, but since then its progress has been most rapid, increasing 
from 349,676 parcels in May, to 808,752 in December. The total 
despatched during the eight months was 4,186,867. 


In the paper read at Southampton by Lord Rayleigh on ‘‘ The 
Effect of Wind on the Draught of Chimneys,” the author stated 
that a horizontal wind would usually promote a draught except in 
cases where the chimney opened out upon a large expanse of wall 
and so was indirectly affected, in which case there was only one 
cure, namely, to carry the chimney higher. When the wind was 
inclined downward to the chimney at an angle of 30deg. and 
more there was a down draught, and the maximum up draught 
was produced by wind inclined upward at about the same angle. 
The simplest thing to prevent wind blowing down a chimney was to 
erect a T’ piece on the top. In that case a vertical or inclined 
wind favoured the draught, and the effect of a wind blowing 
through the T tube was practically nothing. In the discussion 
which followed, a speaker contended that chimneys should be 
turned upside down, the opening at the fireplace being narrow and 
the outlet widened. If all the chimneys in a house could be made 
to open into a common cloaca, a down draught would hardly ever 
occur. 


TrxAs has been called a prolific State because recent statistics 
show that during the year ending on the 3lst of August last it 
produced no less than 878,854 bales of cotton, valued at £10,000,000. 
It also produced 22,299,000lb. of wool, worth £1,025,000; and 
13,572,000 lb. of hides, worth £325,600; besides having cattle of 
the estimated value of £3,200,000, and over £200,000 worth of 
horses and mules. The total product of the State, including 
lumber, grain, cotton seed, sugar, molasses, and other articles, was 
nearly £20,000,000. Within the year also there were completed 
1641 miles of railroad, at an estimated cost for construction and 
equipment of £8,905,000. The State of Texas, which is by far the 
largest in the world, now possesses nearly 6000 miles of completed 
railroads, the cost of building and equipment of the whole being 
estimated at upwards of £33,000,000. These are tall figures no 
doubt, but it must be remembered that the State of Texas is the 
largest in the world; it is considerably more than twice the area 
of Great Britain and Ireland, aud is more than one fourth larger 
than Germany. The areas are respectively 274,356 square miles, 
120,879 square miles, and 212,091 square miles. 


THE following table by John Taylor, M. Inst. C.E., showing the 
volume of water flowing down the river Thames opposite the 
Lambeth Waterworks, Seething Wells, Thames Ditton, for the 
years 1876 to 1880, inclusive, is given in continuation of a similar 
return for the years 1853 to 1875, inclusive, which was printed in 
the ‘‘ Minutes of Proceedings” of the Institution of Civil Engi- 
neers, vol. xlv., p. 102. The quantities are given in thousands of 
gallons :— 

0 


172,240,720 35,064,356 
Feb. . 48,306,510 27,915,278 
March 31,971,150 24,121,394 
April 40,490,070 32 


36,729, 3,982 
May .. .. 21,326,258 24,619,490 28,026,876 


1405,21: 
16,838,079 


June.. .. 16,705,452 18,379,281 21,358,580 16,373,986 
July .. 16,220,605 19,231,014 17,861,436 19,305,276 
August 16,154,098 19,728,722 18,598,032 16,956,063 
Sept... .. 16,720,665 21,284,406 17,147,279 23,421,802 


) 9,731,522 18,202,488 19,649,888 48,739,988 
Nov... .. 24,480,078 35,027,009 30,358,020 19,344.936 46,172,206 
Dec... .. 5,495,610 35,880,678 26,689,064 18,773,699 46,062,062 


Totals .. 382,685,686 485,356,538 292,304,135 450,419,879 346,731,001 


THE Mississippi has no fewer than 55 tributary streams, with a 
total length of navigation of 16,571 miles, or about two-thirds of 
the distance around the world. Even this, however, represents 
but a small amount of the navigation which will follow when the 
Federal Government has made the contemplated improvements in 
the Upper Mississippi, in the Minnesota, Wisconsin, and other 
rivers, in which it is now engaged. But while the Mississippi has 
16,571 miles navigable to steamboats, it has 20,221 miles navigable 
tobarges. This navigation is divided between 22 States and terri- 
tories in the following proportions :—Louisiana, 2500 miles ; 
Arkansas, 2100; Mississippi, 1380; Montana, 1310 ; Dakota, 1280; 
Illinois, 1270; Tennessee, 1260; Kentucky, 1260; Indiana, 840; 
Iowa, 830; Indian Territory, 720; Minnesota, 660; Wisconsin, 
560; Ohio, 550; Texas, 440; Nebraska, 400; West Virginia, 390; 
Pennsylvania, 380 ; Kansas, 240; Alabama, 200; and New York, 
70. Nearly all sections of these States and territories can be 
reached with ease. Louisiana, Arkansas, Mississippi, Montana, 
Dakota, and the Indian Territory possess more miles of navigable 
stream than miles of railroad, all of which are open to everybody 
who wishes to engage in commerce. The Missouri—2980 miles in 
length from mouth to the Madison dranch source—is the chief 
tributary of the Mississippi. It rises in the Rocky Mountains, 
near the dividing line between Montana and Idaho. 


MISCELLANEA. 


West Bromwicu, Smethwick, and Willenhall have followed the 
course taken by Birmingham, Wolverhampton, and Walsall, in the 
matter of the electric light. They have refrained from asking for 
powers to light their districts themselves, intending to support cer- 
tain of the companies who have served notices upon them. 

THE award in the suit brought by Countess Ossalinsky, the pro- 
prietor of land at Thirlmere, against the Corporation of Manchester 
has been announced, ‘The arbitrator finds the countess entitled to 
£64,445, and a sum of either £6000 or £4000 additional, contingent 
on the view that may be taken of a special point in the case. 

THE Vestry of St. Mary’s, Newington, have, by a vote of 33 
against 9, adopted a report from the Works and Sanitary Com- 
mittee in favour of an application being made to the Board of 
Trade for a licence under Section 3 of the Electric Lighting Act, 
1882, for the supply of clectricity for lighting purposes, both public 
and private, within the area of the parish. 


AT a meeting of the South Staffordshire and East Worcester- 
shire Institute of Mining Engineers, on Monday, a paper was read 
by Mr. Treglown—of Messrs. Tangye’s—on ‘* Wilson’s Gas Pro- 
ducer,” showing the most economical way of converting fine slack 
into gas for heating boilers, furnaces, &c. By the producer gas for 
heating purposes alone could be made, he said, at a cost of about 
3d. per 1000ft. 


THE German newspapers record the fact that four officers of the 
Imperial Chinese Navy recently arrived at Kiel in order to attend 
the torpedo exercises at that station. The Government of the 
Celestial Empire is said to have given Messrs. Schwarzkopfi some 
important orders for torpedoes. The officers have been making 
themselves thoroughly acquainted with all details of the torpedo 
service, and have had every facility for that purpose placed at 
their disposal by the German naval authorities. 


EARLY on Tuesday morning the water in the upper section of 
the Exeter Canal rose to such a beight as to overflow its banks, 
and the soil being loosened by the recent heavy rains a breach was 
made about 40ft. wide, through which the water poured with 
terrific force until the canal had nearly drained itself dry. The 
flood passed into the river by way of the intervening marshes, 
which for an hour or two were 2ft. or 3ft. under water; but, 
apart from the injury to the canal bank, little damage to property 
resulted. 

A NEW illustrated journal, the Decorator and Furnisher, is now 
being published in London by Messrs. Griffiths and Farran. The 
first part, October, contains a large number of well executed 
engravings, chiefly illustrative of modern furniture, showing the 
modern American rendering of Queen Anne, and other furniture 
of somewhat more recent date. Some of the designs have good 
features, and some of the text is interesting and instructive. It is 
noticeable that the publishing price in America is 35 cents; in 
England it is half-a-crown. 


THERE was launched from the yard of her builders, Messrs. 
Raylton, Dixon, and Co., Middlesbrough, on Saturday afternoon, 
a steamer which was named the Sculptor, for Messrs. T. and J. 
Harrison, of Liverpool. The vessel is built to class 100 Al at 
Lloyd’s, and also to have Board of Trade passenger certificate. 
Her dimensions are: Length, 260ft.; breadth, 33ft.; depth, 
moulded, 21ft. 7in.; dead weight carrying capacity, over 1900 tons. 
Her engines, of 120-horse power nominal, will be fitted by Messrs. 
Blair and Co., Limited, of Stockton. 


Axott three months have elapsed since the ship joiners of the 
Glasgow district came out on strike for an advance ot 4d. per hour 
on their wages. The arrival of a large number of workmen, 
brought from England at the instance of the employers to supply 
the places of the men on strike, was the occasion a few days ago of 
a series of riots, in the course of which numbers of the Englishmen 
were hurt, three or four of them very severely, and their tools 
broken and destroyed. Large bodies of police have been employed 
at the several yards to guard against a renewal of these disgraccful 
scenes, and efforts are again being made to reconcile the claims of 
masters and workmen. 


THE Building Act Committee of the Metropolitan Board of 
Works have decided that the Criterion Theatre is entirely unfit for 
a place of public entertainment, as no suflicient means of egress 
in case of a panic are or can be provided. The report says the 
building was not originally intended as a theatre. The proprietors 
of the theatre have yet to be heard in the matter, and urge that 
the theatre is largely fire-proof, that all doors open outwards, and 
that the fire-proot corridors contain space enough to hold the whole 
audience. In a report by the same committee on the Royal 
Italian Opera or Covent Garden Theatre, some very extensive altera- 
tions are demanded to make egress from the building easy in case 
of panic. 


THE new French Australian packet service, to be opened by the 
Compagnie des Messageries Maritimes, will now soon be ready. 
The six new steamers, the Natal, Melbourne, Caledonian, Sydney, 
Saghalien, and Salazie, are 390ft. long, 36ft. wide, and 30ft. deep. 
and draw 18ft. of water. Their engines are of 2400-horse power, 
and their average speed will be 12 knots an hour. They are fitted 
up to accommodate 200 passengers, besides a crew of 180 hands. 
The starting points are to be Marseilles and Noumea, and the 
intermediate ports touched will be Port Said, Suez, Aden, the 
Seychelles Islands, Réunion, Mauritius, King George’s Sound, 
Adelaide, Melbourne, and Sydney. The voyage, the Paris corre- 
spondent of the Times says, will take fifty days. The subsidy 
paid to the company by the State for the support of the new 
service is 32f. per marine league traversed, so that the total annuak 
subsidy will amount to 3,300,000f. 


A PAMPHLET, entitled ‘“‘ English and Foreign Patents and the 
Impending Legislation on the Patent Question,” by a barrister of 
the Inner Temple, has been sent us. Oue of the chief aims of the 
pamphlet is to show the advantage of the French system of 
divisibility, under which a patent cannot be made void simply 
because it includes something that is not new. This part under 
the French law may be struck out, and the part referring to that 
which is new remains good. On the other hand, if an English 
inventor has not gone to the expense of a disclaimer for any little 
inaccuracy or claim of something found not to be new, his patent. 
may ,be declared void, though the remaining part and the real 
subject matter of his patent may. be absolutely and radically new 
and of great public advantage. Other points of great importance: 
are dealt with in this pamphlet, which is printed by Messrs. 
Bemrose and Son, of 23, Old Bailey. 


Ar a recent meeting held at Rouen of directors of societies whieh 
undertake the inspection of boilers, the question of the treatment 
of boilers when not in use was fully discussed. M. Boland 
expressed his opinion that previous to a cessation of employment a 
boiler should always be emptied, and completely dried, even with 
the aid of a small fire, and should then be stopped up air-tight. 
The external metal of the boiler should, he remarked, be well 
rubbed, so as to remove all soot, &c., which might be on it. M. 
Meunier, technical director of the Alsatian Society, confirmed the 
previous speaker’s recommendations as to cleaning the externa} 
surface, particularly if the fuel used contained any quantity of sul- 
phur. Various compositions were referred to by the speakers who 
took part in the discussion for the painting of the internal walls of 
boilers ; M. Jourdan, of Paris, advocating the use for that purpose 
of lime-milk and oil. Finally a resolution was unanimously 
adopted to the following effect :—‘‘ A steam boiler which is about 
to be unused for a time should be thoroughly cleaned, and, after 
being completely dried, should be painted, in order to keep the 
boiler metal in good condition.” This system was adopted by our 
Admiralty for some time, but the results were far from encouraging, 


the consequence being that the boilers are now filled quite full of. 


water instead of drying them. 
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OONTRAOTS OPEN. 


INDIAN STATE RAILWAYS. 

THE following is an abstract of the contract specification for 
permanent way materials, consisting of cast iron plate sleepers for 
413 Ib. steel rails, for the Northern Bengal and Rewari-Ferozepore 
Railways—metre gauge :— 

The work required consists of 218,875 pairs of cast iron 
plate sleepers with wrought iron tie-bars, and all fastenings 
complete as under, viz.:—8875 pairs of sleepers, &c., to drawing, 
Figs. 213, for Northern Bengal Railway ; 10, irs of sleepers, 
&c., to drawing, Figs. 204, for Northern Bengal Railway ; 200,000 | 
= of sleepers, &c., to drawing, Figs. 218, for Rewari- | 

erozepore Railway. Each pair of sleepers to Figs. 213 is to consist 
of two cast iron plate sleepers and one wrought iron tie-bar, four 
cottars, and two cast iron inside rail jaws. h pair of sleepers | 
to drawing No. D 204 is to consist of two cast iron platesleepers, two | 
castiron insiderail jaws, two castiron wedges, and one wroughtiron tie | 
bar. The various parts of thesleepersare estimated to weigh as follows : | 
—Two plate castings, to drawing No. D 213, 8941b.; two cast iron 
jaws, ditto, 5}1b.; one wrovght iron tie-bar, ditto, 1141b.; four 
wrought iron cottars, ditto, 2$1b.; two plate castings, to drawing 
No. 204, 93 1b.; two cast iron jaws, ditto, 41b.; two cast iron 
wedges, ditto, 2}1b.; one wrought iron tie-bar, 101b. No work 
weighing less than the above weights by more than 2 per cent. will 
be accepted. Payment will not be made for any weight above tha 
which is estimated, and the actual weight only will be paid for if 
the work is under the above estimated weights. The cast iron used 
for the sleepers is to be a mixture of soft grey, all mine iron, of 
such a quality that a bar of the same lin. broad and 2in. deep, 
se on bearings 3ft. apart, shall not break with a less load than 

cwt. suspended in the centre. The wrought iron used is 
to be of some best best brand, and is to be equal to a tensional 
strain of 24 tons to the square inch, with a contraction at 
the point of fracture of not less than 20 per cent. Before | 


the work is commenced accurate gauges for testing the seve- 


DRAWING D 213 


fully worked to, The tilt of the rail is to be 1 in 20, from a per- 


eepers 
pendicular drawn at right angles to the line of the cross tie, and if | delive 


on applying a set gauge of that angle it shall be found that the rail 
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sl , &c., which may be broken or in earriage or 
, or otherwise previously to their coming into actual 
ssion of the Secretary of State for India. the wrought 


is tilted more or less than 1 in 20 by more than z4in. in its depth, ironwork must be heated and dipped while hot into boiled linseed 


the sleeper will be rejected. The name of the maker, the date of 
casting, and the letters ‘I. S. R., 41} 1b.,” are to be cast on 


| 


oil. When dry, all the small parts, with the exception of the tie- 
bars, must be packed in strong cases. The cases are to be made of 


each sleeper. Every piece of cast and wrought ironwork must be , 1}in. thick well-seasoned deal boarding, with lin. thick elm ends, 


permanently marked with the letters “I. S. R.” 


must cast twice in each day from the same metal as that used in | strengthened by battens pitched at a 


the sleepers two duplicate bars 2in. by lin. and 3ft. 6in. long for 
test by transverse strain, and two duplicate castings of the form 
shown on the drawings and exactly lin. square for a length of 14in. 
in the middle for test by tensile strain. One of the two bars for 
test by transverse strain must be tested on edge on bearings 3ft. 
apart, and it must bear 30 cwt. in the centre without breaking, and 
must show a deflection of at least 0°29in., and one of the other two 
castings must be tested in a suitable machine to ascertain the tensile 
strength of the iron, which must be equal to 11 tons per square 
inch. The second test casting of each kind is to be marked with 
the date of casting and put away for subsequent inspection. All 
sleepers cast on any day when either of the two bars tested fail to 
stand the ified tests will be rejected. One sleeper in every lot 
of 200 will be tested daily oo The sleepers so tested are to 
be placed on a bed of sand ballast. A piece of rail 18in. long is 
then to be keyed into the sleeper as if for the The rail is 
then to be struck by a monkey weighing 3 cwt., falling from heights 
commencing at 2ft. and rising by increments of 1ft. up to 8ft., and 
whenever any sleeper so tested does not bear these blows without 
cracking or showing other signs of failure the day’s work will be 
rejected. The —— tested will not be taken as part of the con- 
tract, but must be broken up immediately after testing. The sand 
foundations on which the sleepers are tested is to be 2ft. thick and 
is to be laid on a cast iron bed plate Sin. thick. All sleepers must 
be moulded by machine. No hand moulding will be allowed. 
Immediately after each sleeper is cast it must be so protected that 
the process of cooling need ee so slowly that its strength will 
not in any way bediminish 


The contractor the whole nailed together with wire nails; they are to be 


distance along the 
sides, tops, and bottoms, each set of which is to be entirely 
surrounded with one strap of hoopiron. The cases are to have 
outside end corner posts, and the ends are to be tied with hoop 
irons, each stretching across the end and along the sides to meet 
the first side battens. The hoop iron is to be lhin. wide, No. 18 
B.W.G. thick. The joints of all cases are to be tongued and 

ved. The tie-bars are to be delivered in bundles of sixteen, 
firmly bound together with strong rod iron. The sleepers may go 
out unpacked. All packages must have such shipping marks as 
may be directed by the Inspector-General; the marks on all 
wooden cases being cut or branded into them, not merely painted. 
The weight of each case when packed is not to exceed 5cwt. The 
contractor is to furnish, with his second delivery, the usual seven 
complete sets of tracings on cloth. The cost of all cases or other 
materials required for packing, as well as of all such tra 
oiling, packing, marking, testing, &c., must be included in the 
contract sum. Tenders are to be delivered at the Store 
rg in the India Office, Westminster, S.W., on Tuesday, 
14th November, 1882, before two p.m., after which hour no tender 
will be received. They are to be addressed to the Secre of 
State for India in Council, with the words, ‘‘ Tender for Cast Tron 
Plate Sleepers for 41} 1b. Steel Rails” on the left-hand corner of 
the envelope, and are to be placed in a box provided for that 
purpose in the Store Department. 


Kinc’s ENGINEERING SocrETy.—At a general meeting 


by too rapid or unequal cooling. Allthe | of this Society, held on the 2nd inst., Mr. E. H. Horne read a 


are to be prepared by the contractor, and | holes and notches in the tie-bars must be punched in one operation. | paper on ‘‘The Construction of Naval Guns.” The meeting was 
y the inspector-gen they must be care- | The contractor is to replace, at his own cost and charge, all | very well attended. There will be no meeting next week. 


ral parts of the sleeper 
after being approved | b 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


ELECTRICAL STANDARDS OF MEASUREMENT. 

Str,—I am sorry that “‘ ©, 11.” should have put on a sentence in 
my letter of October 23rd the very meaning which I wished it not 
to bear; but for the sake of brevity I shortened the passage too 
much, and failed to make it clear to him that I was referring to 
the starting of an engine when I wrote, “‘if the resistance to motion 
equalled the driving power, equilibrium would result, and the 
engine would not move,” i.¢., start, from rest. “J. B. W.’s” 
argument I take to be this, ““E = R, therefore C = 0, but if 
C = 0, where is the current to do the work?” That is, in an 
engine, if the power applied to start it be not sufficient to disturb 
its equilibrium when at rest, and overcome the inertia and friction, 
it will not start at all; that is, starting power must be greater 
than resistance, for starting is simply accelerating, that is, chang- 
ing the speed from o to n revolutions, and a change of speed shows 
that equilibrium has been disturbed, and is in process of restoration ; 
the sign that it has been restored is that the change, acceleration, 
or diminution ceases, and the speed becomes uniform and steady. 
This useful fact, that disturbance of equilibrium is shown by 
change of speed, 1s the principle of the automatic regulation of 
power to work by a governor. There would be no limit to accelera- 
tion were an engine not in equilibrium ata given uniform speed 
with uniform power and load. The necessity for and use of 

overnors is in itself a disproof of “. TI.’s” theory, that the force 

ecreases if the resistance be lessened ; if it did, engines would 
regulate themselves without assistance, and one of the greatest 
dangers to machinery would have no existence at all. The most 
familiar and plaguing case of this is, probably, the racing of a 
steamer’s screw in a high sea, but even this can now be controlled. 
If *‘ , 11.” attempts to prove his theory by putting his boat-towing 
illustration into practice, let me advise him to select a heavy boat, 
get a friend to tow, and cut the rope himself. He will then see 
that the force does not vanish when the resistance is removed, but 
causes a sudden and violent acceleration of the motor, generally 
ending in this case in a sharp collision between the tower’s nose or 
knees aud the path by which this moving body is brought to rest. 

November 6th. AN ELECTRICAL STUDENT. 


THE CASTING OF PIPES. 

Sin,—My only object in noticing your correspondent ‘‘ Experi- 
ence” is to let your numerous readers—in, I may say, all parts of 
the civilised world—know that the leading members of the profes- 
sion of engineers are men of progress ; that as they saw frequently 
the upcast socket fail and gave them trouble, they insisted on a 
change in the system of casting to obtain better results. It is a 
pity that small founders, to serve their interests, should be so far 
behind the age as to fall back on a discarded system that they 
might use their old-fashioned plant. 

I am amused at your: correspondent’s repeated boast of his being 
a practical man, of his having ‘‘ cast personally many thousands 
of tons and varnished other thousands.” No doubt many of his 
fellow-workmen can say the same, but a man may be a good founder 
yet wanting in the application of his castings to the works. He 
would therefore only show his good sense by taking the orders and 
advice of his customers, who should know what was required and 
who were willing to pay for superior work. The fact in reference 
to cost is that first-class founders do not charge extra for casting 
socket down, but men who have not the proper plant do so. Your 
correspondent advises me to remember that I am talking to a—this 
time a thoroughly—practical man. I can only remember that he 
says he is so; but I hope that he will bear in mind not to attempt 
again to strengthen bis assertions by a vulgar and silly joke. Iwill 
not ask him to name even one civil engineer who specified socket 
up, as no member of the profession doing so would like to have it 
known that he used a questionable instead of a reliable casting. 
He may have been unfortunately placed and obliged to bend to the 
inevitable. PRIOR. 

October 28th. 


TESTS FOR COAL. - 

Sir,—A rather extraordinary incident has lately come under my 
notice which seems to point strongly to the desirability of some 
ready scientific means being popularised for testing the quality of 
coal. Ido not mean by this suggestion to hint that such are 
necessary to the experts engaged in the coal trade, but there is, 
unfortunately, a class of men whose living is derived from the 
supply of coal who cannot be termed experts, and who only seem 
to recognise the principle in their dealings of buying in the cheapest 
and selling in the dearest market, and who, even if they possess 
the knowledge or experience qualifying them to discriminate as to 
quality, neither will nor desire to exercise it for the benefit of 
their customers. The incident above referred to, and which has 
given rise to these remarks, occurred only a short time back, whena 
steamer bound for one of our eastern ports started filled up with 
coal for her own consumption, carrying no cargo, as she was only 
for delivery out there. The trial trip had been most successfully 
run some little time previously, the boiler giving an adequate 
supply of steam, and everything connected with the engines working 
most satisfactorily. It was therefore with great chagrin that 
the superintending engineer for the owner, who was to accompany 
the ship some little distance, found that before some thirty miles 
had been run from the port of departure the boilers were gradually 
losing steam. Every exertion was made by those in charge of the 
furnaces, but fire properly the coal would not. It soon became 
evident that the coal, although not bad looking stuff, and pur- 
chased by the agents as the best Welsh steam coal, flew into dust, 
and the tubes were rapidly becoming choked, and this to such an 
extent that before proceeding much further the vessel came to a 
dead stand for want of steam to move her engines. There was no 
alternative but to wait untila little could be raised, turn the 
vessel's head round, and, with occasional stoppages to get a few 
pounds of steam, creep slowly back to port. Arriving there late 
in the evening, the next morning a few tons of West Hartley and 
Northern steam coal were obtained from a coal hulk, and a run of 
45 miles taken to test the question as to whether the fault was 
wholly attributable to the quality of the coal, when the result was 
fully equal to that obtained on the trial trip. There was nothing 
for it, therefore, but to discharge the whole of the coal on board, 
and fill up with more reliable fuel. 

Now, there are several questions connected with this rather 
igneminous proceeding that deserve consideration. In the first place, 
the highly respectable firm who supplied the coal must have, presum- 
ably, been ignorant of its quality, or must have been culpably negli- 
g°utin supplying such material as the quid pro quo of the price paid, 
a price for which the very best Welsh coal should have been sup- 
plied as contracted for. The question was attempted to be raised 
as to whether the furnaces were of adequate size; but this was set 
at rest very speedily, for they had been constructed of extra dimen- 
sions to admit of wood being occasionally used as fuel. Then, 
further, it certainly appears strange that the engineers of the ship, 
well experienced men as they are, should have allowed such coals 
to have been placed on board without protest. In fact, the only 
man who seems to have protested before the fact of inferior 
quality became manifest, after the ship was a good many miles on 
her journey, was the ship’s cook, who complained that it took him 
an hour to light the galley fire with it. Now here we have men of 
long use in the coal trade, and with a high character for honour- 
able dealing—the captain of the vessel, an officer of long experience 
with steamers; the first and second engineers of the ship, with 
equally long experience; and lastly, the superintending engineer 
himself—all unable to pronounce upon the quality of the coal by 
any test of sight. or handling. I believe that such incapability of 
forming a judgment in this respect is by no means uncommon, and 
it is therefore that I desire to suggest that some ready means 


of practically testing the quality of coal should be devised for the 
use of those who are outside the actual working of the trade. For 
it must be borne in mind that too late discovery is but too often 
made, and serious results are not unlikely to attend the fact. It 
is within my own experience to have known a mail steamer, when 
in mid-ocean, seriously delayed by some defects in her coal, which 
did not become apparent until long after the vessel’s leaving port. 
I recollect that on this occasion the coal burned fairly well, and 
without eliciting complaint from the chief engineer, all the way 
from India to Aden, on which journey the draught had been 
stimulated by the strength of the south-west monsoon. Directly, 
however, the quiet, land-locked Red Sea was entered, the slight 
after-breeze, blowing at about the same speed as the ship was 
steaming, completely removed this aid to combustion, with the 
result that all the way up to Suez steam could scarcely be kept up 
at all, in spite of the frantic exertions of a perfect army—on duty 
in constant relays—of native firemen. Such contingencies, I 
repeat, should be guarded against as fully as possible ; but it will 
be difficult to do so until some means of testing the quality of coal 
under varying conditions of draught, and before a vessel leaves 
dock, can be established. There are some who pretend to judge 
by the cleavage of the coal, by its fracture under pressure or a 
forcible blow ; but I have known all such tests to be falsified in 
practice, the very finest looking coal proving ill-adapted to the 
required purpose, while other, condemned as worthless, has fulfilled 
every possible requirement. 

As the opening up of many of our colonial and foreign posses- 
sions proceeds, one of the chief objects of explorers is to try and 
discover coal—a mineral which undoubtedly exists in greater or 
lesser quantity over the whole area almost of the earth’s surface. 
Many valuab‘e finds have already been made, and there are yet 
many more finds, which, rejected as worthless by the surface 
specimen, might prove valuable when worked deep. It is amusing 
to hear, however, how such discoverers contradict one another as 
to quality. Thus, very recently, coal specimens, said to be of high 
standard, were brought from the African districts inland of 
Zanzibar, which were afterwards pronounced to have no value at 
all. Much would be accomplished, therefore, in aiding the import- 
ant researches after fresh coal-fields if some simple means were 
devised to enable discoverers—who can scarcely be supposed to be 
experts in coal—to test the value of the finds. There are many 
varieties of coal, which, useless for some purposes, are invaluable 
for others, and a few simple rules laid down, and some not too 
complex machinery devised for testing the specimens under com- 
bustion, are evidently a much felt want. 

If, as the case I have above cited proves, men who have been 
accustomed all their lives to watching the firing of different sorts 
of coal can be deceived in their judgment, it is manifest those brave 
explorers who push their way into unknown lands are still less likely 
to be able to form acorrect opinion. It is of the utmost importance 
to England, with her world-distributed interests and commerce, 
that as many coal-fields as possible should be opened to supply her 
ships, and the Royal Geographical Society, through whose aid 
many journeys of exploration are carried on, would, we feel sure, 
impress upon their agents the necessity of constantly looking out 
for such. If the realisation of my suggestions can be accomplished, 
the leaders of the Society’s expeditions could furnish much more 
valuable information on this subject than they do at present. 
Their find at Zanzibar was pronounced by one of them to be value- 
less. On what basis could he pronounce it to be so? If not suited 
for one purpose, it might be so to another, and I have seen several 
kinds of coal, perfectly incapable of being burned alone, yield good 
results when combined with wood in the furnaces. It is evident 
that the capacity for judging coal is not widespread, and I hold 
that many useful results would follow the publication of some 
reliable and practical rules for guidance. A. F. 


PHOSPHOR BRONZE SLIDE VALVES, NORTH-EAST COAST 
EXHIBITION. 

Srr,—I would, with your indulgence, like to make a few remarks 
on your report on old slide valves exhibited by the Phosphor 
Bronze Company. You state :—‘t Amongst them was a pair of 
slide valves, No. 845 express passenger engine of the North- 
Eastern Railway Company, after six and a-half years’ working, 
during which the engine has now run 261,282 miles from New- 
castle to Edinburgh, and vice versé. They have now been taken 
out to replace the cylinders with a pair of a different type. Mr. 
Fletcher, assistant locomotive superintendent, gives the following 
upon the slides, and another pair still at work in No. 844 express 
engine :—Mileage of 845 engine, with phosphor bronze slides, from 
March 30th, 1876, to present time, 4th October, 1882, 261,282 
miles. Gun-metal slides rarely exceed eight months’ work when 
they are worn out,” &c. &c. 

Now, Sir, I have not a single word to advance against the use of 
phosphor in gun-metal castings, but, on the contrary, I could say 
much in its favour, as proved by my own experience and observa- 
tions of its use and good results. But, I would like to point out 
two things, viz., that by the introduction of phosphorous bad or poor 
metal can never be made good metal; and that there is not the 
disparity in the wear and tear of gun-metal castings of the same 
alloy, one with and one without phosphorous. Or, in other words, 
there exists not the difference between phosphor bronze and the 
most approved gun-metal, while Mr. Fletcher would, by his report, 
lead your readers to believe. Indeed, I cannot help thinking that so 
extraordinary a statement is due to some mistake or other, and 
not to facts. If such were true, the name of Fletcher would not 
hold, amongst locomotive engineers, the high position it does. 
Nor would the North-Eastern Board of Directors, or that of any 
other of our large companies, long tolerate so unprofitable a state 
of affairs in its locomotive department. 

Perhaps it may not be uninteresting to Mr. Fletcher, jun., and 
others of your readers, for me here to say that during an experi- 
ence now verging upon twenty years, I have made slide valves for 
a good number of passenger engines, four wheel-coupled class, 
diam. of wheels 6ft., diam. of cylinders 16in., and 20in. stroke. 
With constant care and attention to the noting of results during 
the whole of the afore-mentioned period, I have found the average 
wear of slide valves to be ,;in. per annum, and the average life to 
be five and a-half years. If there be no mistake in the report 
supplied to you, or in your report itself, I am, with all due respect 
to officials and artisans in the service of the North-Eastern Rail- 
way Company, forced to the conclusion that to something 
radically wrong in the brassfoundry—which I can scarcely believe 
—or to the injudicious interference of some official placed in 
authority over it, is due these unfortunate results in the wear and 
tear of slide valves belonging to their express passenger engines, as 
per Mr. Fletcher’s report. FOUNDRYMAN. 

Oswestry, November 4th, 


THE DECAY OF IRON STRUCTURES, 

Srr,—The circumstance of the controversy regarding the plans 
of the high level bridge over the Firth of Forth, now going on, and 
a letter from a friend telling me that he was at present engaged 
renewing railway bridges in the North of Scotland, meeting 
together as two streams of thought in my mind, have produced a 
reflection on the importance of giving a very minute study to the 
matter of the duration and last of iron structures exposed to the 
weather, and I fancy that I am doing no more than right in 
inviting attention to this matter. 

I suppose that it is a historical fact that no iron bridge or iron part 
of a bridge has yet attained to the age of one hundred years, but 
that, on the contrary, the greater part of them are aged at twenty- 
five, and at thirty-five or forty years standing are worn out, use- 
less, or at best, unsafe. 

The point of the question as to the last and durability of such 
structures rests, I imagine, on an inquiry into the deep dimensiog 
of the iron, that is to say its comparative thickness. Those 
structures whose pieces are built or partially built even of iron 
web from jin, to Zin, in thickness, will probably not last much 


longer than a quarter of a century, or at best will not be safe at 
that age; while structures that are made of bar iron, or iron of 
not less than lin. thick, and with thicknesses proportionate to 
other dimensions, may be expected to last from one hundred to 
one hundred and fifty years. The tendency of iron exposed to 
the weather to rapid decay makes the duration of all classes of 
articles that are made of sheet iron, not specially preserved—for 
it is wonderful what care will do—necessarily short. 

How this ecnsideration may apply to the Forth Bridge scheme I 
cannot say, but the application is easily made by those wiio are 
conversant with it. Although of airy construction, suspension 
bridges—being made of bar iron—will probably be as lasting as 
any. WILL, YounG Brack, 

Townhead, Leith, N.B., 

6th November. 


THAMES BRIDGES, 

Srr,—As such strong objections have been raised against the 
three proposed forms of communication between the north and 
south of the Thames, viz., the high and low level bridges and the 
tunnel, I venture to suggest the plan of what, for want of a better 
name, I will call a “submerged way.” 

I propose to drive two series of piles across the river to a depth 
of 40ft. or 50ft. below its bed, so that their heads shall come about 
level with the bed of the river; the distance between these two 
series of piles would be a little over the breadth of the intended 
submerged way. After the piles have been driven, the earth, &c., 
is to be removed, to form a channel about 20ft. or 25ft. deep, 
leaving the piles as the temporary walls on either side of such 
channel. The submerged way would be constructed of cast iron, 
the central portion of which—say 200ft. or 250ft. long—would be 
built in a dry dock, and when complete is to have its ends 
temporarily closed, and be floated to its position immediately over 
the above-mentioned channel ; it would then be sunk down vo the 
bed prepared for it by admitting water into it. When this has 
been accomplished, this central portion can be extended at either 
end, until its base reaches above high-water mark on both sides of 
the river, and finally all the water pumped out. 

The advantage of this plan is that while in no way interfering 
with either the shipping or the channel of the river, it greatly 
reduces the length of the approaches as compared with either a 
high level bridge or an ordinary tunnel, which latter would of 
necessity have to be nearly twice as deep. 

The foregoing is a brief outline of my plan, but 1 trust it will be 
sufficiently clear to convey the principle involved, A. L. G, 

London, November 8th. 


THE PRESSURES OF FLUIDS IN MOTION, 

Str,—The following corrections are necessary in my letter on 
above subject, published in your last. For ‘‘ Huysens” read 
“* Huygens”; for ‘‘ they were to be moving with a velocity,” &c., 
read ‘‘one ton moving,” &c.; for ‘‘100 tons” read 1000,” and 
for “1,000,000” read ‘* 10,000,000” tons; for ‘‘any pump in 
motion” read ‘‘ any mass in motion”; and erase ‘“‘and help” in 
next line but one after; for due to the ‘‘‘ head’ it contains” read 
“sustains”; and finally and immediately below the last of the 
tables read ‘‘<4;th head” of water instead of the ‘* ;4, lb.” 

In addition to what my previous letter contains, 1 would say 


that Hawksley’s formula, - W (weight) = P, does not give Pinany 


sense, it gives twice “work.” There isa lot of rubbish knocking 
about in the shape of formulx. G. PINNINGTON. 
Chester, November 7th. 
{Our correspondent would save himself and us some trouble if 
he would write legibly and revise what he writes before, instead of 


after, sending it to us.—Ep. E.] 


THE NEW BRIDGE AT PUTNEY. 
(Concluded from page 315.) 

Floating booms.—No. 20 floating booms are to be constructed as 
shown, and cut out of l4in. by l4in. whole baulk timbers ; the 
arrisses are to be rounded off and the boom bound round with 
No. 4 wrought iron rings, as shown, made of 4in, metal by lin. 
thick. Should the booms be not made of one single timber, suffi- 
cient rings or hoops must be placed round to fully secure any 
scarfe cr splice that may be made init. At each end of the booms 
must be fixed a large-eyed ring bolt, with eye sufiiciently large to 
let a jin. chain play freely through it. These chains must be 
fixed to each dolphin as shown, and screwed up taut, as it is in- 
tended they should act as guides for the boom to rise and fall with 
the tides. After erection upon the pile supports, the whole of the 
centres shall be loaded with weights in such a manner as the 
engineer may determine, and the resulting deflections, or any 
permanent sets due to imperfect workmanship, shall be care- 
fully observed and the resulting curves accurately drawn to a 
large scale. 

Arches: Arches and skewbacks.—The arches are flat segments, 
of the form and dimensions shown in the drawings, and, together 
with the skewbacks, are to be of granite. The skewbacks both of 
the abutments and piers af® to be composed of blocks of the form 
and dimensions shown, not less than 4ft. upon their beds measur- 
ing across the axis of the bridge. When set they are to form a 
true even plane the full depth of the archstones truly perpendicular 
to the tangent to the intrados of the arch at its springing. The 
vertical thickness and width of the voussoirs, or archstones, is to 
be as shown in the respective drawings, and they are not to be 
less than 4ft. measuring across the bridge, and none of them are 
to overlap the stones in the adjoining courses less than 18in. The 
archstones are all to be fine axed on the face, perfectly smooth and 
true according to their respective positions, the soffit being truly 
formed to the curvature of the intrados, and the sides fine picked 
worked, so that a parallel joint shall be left between each course of 
archstones ;";ths of an inch in thickness, and truly perpendicular 
to the tangent to the intrados of the arch at that point. Insetting 
the stones, vertical strips of lead ,';ths of an inch in thickness, 2in. 
in width, and the whole depth of the stones in length, are to be 
introduced at a distance of Gin. from each end of each stone, and 
as soon as each course has been completed the joints shall be 
grouted with Portland cement and sharp Thames sand—1 and 1 
being put in of such a —aprorane | as perfectly to fill solid the whole 
depth of the joints. The extrados of the arches are to be hammer 
dressed. The whole of the joints of the arch stones are to be fine 
picked over their whole surface without any deficiency whatever. 
‘The extrados of the arch stones shall be fine picked for a sufficient 
depth to receive the face stones of the outer spandril walls. The 
whole of the five arches are to be carried over together in such a 
manner that no arch shall at any time be more than one course in 
advance of another. 

Spandril Walls and Platform for the comple- 
tion of the bridge arches the whole surface of the extrados and 
skewbacks shall be covered with a coat of Claridge’s asphalte of 
the best quality, to be laid in one perfect and continuous sheet 
din. in thickness over the entire surface of the bridge, and turned 
up 6in. in height against the internal surfaces of the outer spandril 
walls. Upon the completion of the asphalte covering, the seven 
inner spandril walls shall be built of the dimensions and in the 
positions shown on the drawings, with sound, hard and well burnt 
square stock bricks set in mortar composed of 2 of we 4 Thames 
sand to 1 of Portland cement. The bricks are to be thoroughly 
soaked and to be properly bonded, so as to form the most perfect 
and strong work. Each spandril wall is to be capped with a course 
of Bradford landings Qin. thick, and bedded in mortar as last 
described, and so as to project equally over each side of the spandril 
walls. The whole width under the carriage and footways 1s then 
to be covered with a floor of Bradford landings, 9in. in thick- 
ness, bedded in mortar as above, and so laid that the longitudinal 
joints shall coincide with the centres of the spandril walls. The 
otter margins of this floor are to overlap the inner sides of the 
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external spandril walls. Under the carriage way the space 
between the granite paving setts and this platform of Bradford 
landings shall be filled in with lias lime concrete, as shall also the 
space between the granite setts and the arch stones in the centre of 
the arches over which the spandril walls do not extend. In the 
space between the platform and the 3in. York stone paving of 
each of the two footways the contractor shall lay two water pipes 
as hereinafter specified, the space not occupied by the pipes bein, 
filled in compactly with sand, upon which the paving stones shall 
be bedded, Each of the spandril walls over the piers shall be 
pierced with an arch opening to give access across the bridge, and 
a shaft shall be carried up in the recesses of the bridge to the 
underside of the pues stones, to afford means of entrance by the 
removal of one of the stones. 

River Wall.—The contractor shall construct on both sides of the 
bridge on the Surrey side, between points which are given on 
general plan, a river wall of Portland cement concrete mixed in 
the proportion of one measure of cement to six of Thames ballast, 
faced with granite and protected at the toe with sheet piling of 
American rock elm. The length which cannot be completed before 
the removal of the old bridge and the temporary aqueduct, is to be 
brought up toand returned round the flank and river end of thestairs, 
and to be continued to and bonded in with the abutment. The 
other length is to be bonded in with the abutment on its 
up-river side, and is to be carried into the existing towing path so 
as to make a water-tight joint. The granite facing is to be built 
with a batter as shown, and to correspond in every respect with 
that described for the abutment, and where the ground on the 
land side of the wall is below the level of the coping of the wall, 
the space is to be filled in and brought up to that level with such of 
the excavated or other material as the engineer shall approve. 

. The top of the wall to be 14ft. above ordnance datum. 

Watermains of Chelsea Waterworks Company.-—The contractor 
shall provide and lay from Albert-row, Putney, along the High- 
street approach, across the new bridge and along the new bridge 
approach, on the Fulham side, to its termination in High-street, 
Fulham, at Church-row, two lines of water pipes each of 24in. 
internal diameter, and two lines, each of 12in. internal 
diameter. Of these, one line of 24in., and one line of 12in. 

ipe shall be laid under the western footway of the Putney 
it h-street approach and across the bridge ; and one line, of 24in., 
a one line of 12in. pipe under the eastern footway of the Putney 
High-street approach and across the bridge ; and on the Fulham 
side of the bridge the pipes shall be continued in the same manner 
under the respective footways of the Fulham approach road, or 
under the carriage way of the same as may be directed. Connec- 
tion is to be made with the existing mains at Albert-row, Putney, 
and at Church-row, Fulham, respectively, in such a manner as not 
to impede or interfere with the supply of water by the existing 
mains. The 24in. mains are to be of cast iron, to weigh 7 cwt. to 
the yard linear, and the 12in. also of cast iron, to weigh 3 cwt. to 
the yard, all to be socket pipes laid in 9ft. lengths, and the joints 
made entirely with lead run solid and properly caulked to make a 
perfectly water-tight joint. To make room under the footways 
over the bridge for the 24in. pipes, the arch stones of the bridge 
near the crown of the arch will have to be sunk to receive the body 
of the pipe, and further recessed to receive the sockets, as shown 
on page 292, The arch stones will have also to be sunk in a 
similar manner to receive the body, but not the sockets of a second 
24in. pipe under each footway, as is also shown on Drawing No. 5 
—see page 292, On this and on Drawing No. 4 two 24in. pipes are 
shown under each footway, but only one of these under each foot- 
way is to be supplied and laid by the contractor, but those that are 
to be supplied by the contractor are to be laid in such a manner as 
to leave room under each footway for a second 24in. main which 
will hereafter be laid by the Chelsea Waterworks Company. All 
the pipes to be laid by the contractor shall be new and of the best 
description and pattern, and both the pipes and the method of 
laying and jointing, are to be subject to the approval of the 
engineer of the Chelsea Waterworks Company, and the con- 
tractor is to provide and fix such stop cocks, drain cocks, as the 
engineer to the company may require, and to his satisfaction. 
All the old mains, cocks, &c., which may be rendered useless and 
unnecessary in consequence of the laying of the new pipes, are to 
become the pony of the contractor, and are to be removed by 
him. Any damage or loss sustained by the Chelsea Waterworks 
Company, in consequence of any interruption to their supply of 
water, or otherwise, arising from the works to be executed by the 
contractor, or through his default, shall be made good by him. 

Bricks.—The bricks to be used under this contract, except where 
otherwise specially provided, are to be picked stock bricks, of the 
best and hardest quality, or such other bricks as the engineer may 
approve, and subject to such conditions as he may impose. No 
broken bricks or bats are to be brought upon the works. All 
bricks which may be rejected by the engineer are to be imme- 
diately removed from the works. All the bricks are to be 
thoroughly soaked with water before being used, and for this and 
other purposes the contractor shall lay on water without any extra 
charge. 

Brickwork.—The works in brickwork are to be executed in the 
most workmanlike manner, each course flushed in, grouted, and 
finished solid, the courses laid truly parallel, or, where curved, 
then evenly and uniformly to the curvature of the works and 
centres in neat, close, and regular joints, kept straight, or regu- 
larly curved, as the case may be, and the joints struck neatly and 
flush with the face of the work. To be in rings or otherwise, old 
English or other bond, or herringbone courses, where and as may be 
directed, to break joint correctly with the bricks underneath, and, 
except where otherwise specified, to be set in Portland cement. In 
the sewers, the courses, and blocks, as the case may be, 
are to be evenly and uniformly to the curvature of the moulds and 
centres, in neat, close, and regular joints, which are not to exceed 
jin. in thickness on the face ; the courses are to be kept straight 
or regularly curved, as the case may be, with the direction of the 
sewers, and parallel with the rise of the same ; the joints are to be 
struck and cut neatly and flush with the face of the work, and the 
arches cleaned off and carefully stcpped as the centre is moved 
forward for each length. 


Inverts.—The inverts of the brick sewers with the exception of 
the inner ring, shall be built either in blocks of approved dimen- 
sions or otherwise, as the engineer may direct, and be composed of 
stock bricks, as before described, and Portland cement, to be used 
one of cement to one of sand, and neat when required by the 
engineer, 

Centreing.—The contractor shall provide a sufficient length of 
centreing to admit of the centres remaining in till the work has 
set and the ground has been filled in over the arch. The centres, 

wggings, moulds, and leading frames shall be made as shall be 
directed, and renewed as often as the engineer may consider neces- 
sary. The laggings to be planed and kept smooth and true as long 
as they are used, 


Stoneware Pipes.—The pipes, bends, junctions, and drain mouths 
shall be of the best stoneware, to be approved by the engineer, 
well burnt, glazed, circular, perfectly true in bore, and straight, 
with whole or half socket joints, as may be ordered, free from 
flaws, blisters, cracks, and other defects. “All junction pipes shall 
be moulded with a proper curve. All the stoneware pipes shall be 
jointed with neat Portland cement. 

Granite.—The granite to be used throughout this contract to be 
Aberdeen, Guernsey, Dalbeattie, or the best quality of Cornish ; 
but the contractor may, upon permission of the engineer in writing, 
and subject to any conditions he may impose, and not otherwise, 
substitute such other granite as he may approve. All granite to 

used in exposed faces to be of uniform colour, and free from 
stains, flaws, or other imperfections, and all to be sound and fully 
equal as to workmanship, labour, and finish, to the samples 
referred to or deposited at the office of the Board. The stones, 
except where otherwise specified, to he hedded and jointed in neat 


cement, and the joints struck with the same. In all parts of the 
works where not otherwise specified, the stones of all descriptions 
are to be worked to smooth surfaces on their exposed faces, and 
scabbled or squared toa surface in all other parts, and bedded 
and jointed as above described. ; 

Stone, mode of working.—All the stone, other than granite, to be 
worked or tooled to smooth surface where exposed, and to square 
beds and joints, bedded and jointed as described. 

Sand and ballast.—The sand for the various works and the 

ballast for the whole of the concrete are to be perfectly clean and 
sharp. 
To —The lime that may be required to be used in any part of 
the works shall be obtained from the lower or hardest beds of the 
blue lias formation, of quality equal to the best Aberthaw or Lyme 
Regis, brought in lumps fresh from the kiln, 

Mortar.—The lime to be turned over and wetted from the rose 
of a watering-can, covered up with sand, and allowed to remain 
till cold; then sifted through a fine sieve; except where other- 
wise specified, about two and a-half of sand is then to be added to 
one of lime and made into mortar, which is to remain for at least 
twenty-four hours before being used. 

Portland Cement.—The whole of the cement for these works, and 
herein referred to, is to be of Portland cement of the best quality, 
ground so fine that the residue on a sieve of 5800 meshes to the 
square inch—equal to about 76 per lineal inch—shall not exceed 15 
per cent. by weight. When tested, should the proportion which 
will not pass through this sieve be greater, a quantity of cement 
proportionate to such excess must be added, When brought upon 
the works it is to be put into a dry shed or store, which the con- 
tractor is to provide for the purpose, having a wooden floor and all 
necessary sub-divisions. 

Testing.—The cement is to be emptied out upon this floor, every 
ten tons being kept separate, and is not to * used until it has 
been tested by samples taken from different sacks. The cement is 
to be gauged with three times its weight of dry sand which has been 
passed through a sieve of 400, and been retained upon one of 900 
meshes tothe square inch. The cement and sand having been well 
mixed dry, about 10 per cent. their weight of water is to be added, 
and briquettes formed in moulds of lin. sectional area at the 
weakest part. The briquettes, having in the meantime been kept 
in a damp atmosphere, are to be put into water twenty-four hours 
after they have been made, and remain in water until their tensile 
strength is tested by means of apparatus belonging to the Board, 
and by their officers. The cement, neat, must not at any season 
of the year set in less than one hour, and must bear without break- 
ing a weight of 1701b. per square inch twenty-eight days after the 
briquettes have been made. If it does not it will be rejected, 
and must be forthwith removed from the works. All cement 
mortar, except otherwise specified, shall be composed of one 
measure of cement to two of sand. 

Concrete of Portland cement.—All cement concrete to be used 
throughout the works, except where otherwise specified, to be 
formed of one measure of Portland cement to eight measures of 
ballast. All lime concrete to be formed of one measure of lime to 
six measures of ballast. 

Of lime.—The whole to be thoroughly mixed and put into the 
works as may be directed. The whole of the concrete filling shall 
be brought up in layers not exceeding 12in. in depth, and an 
additional layer is not to be filled in until the layer previously filled 
has been in three days at least, and, should the engineer deem it 
necessary, the surface of the lower layer shall be thoroughly 
cleansed and also picked or otherwise roughened and grouted over 
with thin grouting before the next layer is placed upon it. 

Excavation.—The ground shall be opened to the necessary width 
and depth for constructing the works, in such lengths at one time 
as the engineer may direct, and the sides of the excavation shall 
be supported by suitable timber, and shall be close-timbered 
wherever the engineer may consider necessary, until the whole of 
the work is completed in each length. 

Pumping, &c.—The whole of the works, other than the necessary 
tide work, shall be thoroughly drained and kept drained as long as 
may be required, by pumps, steam or other engines, pipes, suinps, 
and every other appliance necessary for the purpose. All offensive 
matters shall be removed as soon as they are taken out of the 
works, and with such precautions as may be directed. All 
irregular and vacant spaces shall without extra charge be filled in 
with clay or gravel, or firmly rammed in with concrete, or with 
cement run in, as the necessities of the case may require, or the 
authorised officers may direct. The filling-in materials are to be 
carefully placed in and around the various works, in thin layers, 
well punned with iron punners. At the back of the works forming 
the river and retaining walls, and at the backs, sides, fronts, and 
ends of all like works and of all chambers, erections, and works 
whatsoever, the ground is to be very carefully filled in, and well 
punned in thin layers, as above, for widths, respectively, of 20ft. 
at the base, and 5ft. at the highest part thereof, before any other 
works of filling and punning are executed. 

Ironwork.—The castings to be of the best quality of soft grey 
iron, clean and sound, free from porous places, sani, and air holes. 
All iron sent with plugging or stopping in any part will be rejected, 
and at once taken away. All wrought iron shall be tough, fibrous, 
and possess an elastic limit of not less than 26,000 lb. per square 
inch, and an ultimate strength of not less than 50,000 lb. per 
square inch, All rivet holes must be so accurately punched or 
drilled that when the several parts are put together a rivet ;;in. 
diameter less than the hole can be entered hot into any hole with- 
out reaming or straining the iron with drifts. The rivets when 
driven shall completely fill the holes, Abutting joints in all com- 
pression members shall be in exact contact throughout. All work- 
manship shall be first-class in every particular. All ironwork shall 
at the shop be payed over with a thorough coating of pure boiled 
linseed oil applied hot, and after its delivery upon the works, 
inspection and approval by the engineer, it shall receive three 
coats of the best quality of iron oxide paint. Any ironwork painted 
before its inspection by the engineer shall be rejected. 

Provisions, £20,000.—The contractor to include in tender—in 
addition to all other things specified therein—and to provide the 
sum of £20,000 to be expended or used, either wholly or in part, or 
not to be used, at the discretion of the engineer, and entirely as 
he may decide and direct ; but if no part, or only parts thereof are 
used, then the whole, or the parts not used, shall be deducted from 
the amount of the contract; and in like manner any increase thereof 
shall be added to the said amount, and such works shall be deducted 
from or added to the amount of the contract, in accordance with 
the terms specified in Clause 5* for regulating such diminished or 
extra works, or otherwise, as herein provided. 


TWELVE-WHEELED LOCOMOTIVE FOR THE 
CENTRAL PACIFIC RAILROAD. 

THE engraving which we publish this week on page 354 illustrates 
the largest and heaviest locomotive in use in the United States. It 
was built in the shops of the Central Pacific Railroad at Sacra- 
mento, Cal., from the designs of Mr. A. J. Stevens, locomotive 
superintendent. This engine is at work ona grade of 116ft. per 
mile with 10-deg. curves, one right after the other, as closely as they 
can be laid. The engine has hauled up this grade, twenty-five 
miles in length, a train of fourteen freight cars loaded with 20 tons 
—of 20001b.—to the car. This would be a total load of about 210 
tons, not including the weight of engine and tender. This, 
according to Mr. Stevens, would be a heavy load for two of his 
largest ten-wheeled engines with 18in. by 24in. cylinders, and 
weighing 40 tons. 

The engine has a reversing gear operated by water taken from the 
boiler, This gear can be used or not, at the option of the engineer. 
The engine also has a brake on the driving wheels, which is 
operated by steam; 


The following are the principal dimensions of the engine and 
tender—kind of fuel used, bituminous coal :— 


Weight and General Dimensions. 


Total weight of locomotive in working order, including 

Total weight on driving wheels ... ..-106,050 Ib. 


Distance between centre of front and back driving wheels...15ft. Sin. 
Distance from centre of main driving wheels to centre 


Length of main connecting-rod from centre to centre of . 
Transverse distance from the centre of one cylinder to : 
Cylinders, vaives, &c. 
Diameter of cylinders and stroke of piston............... 19in. x 30in. 
Horizontal thickness of piston over piston head and follower 
Kind of piston soe al Cast iron snap ring. 
Size of steam ports .... ljin x 14in. 
Size of exhaust ..2fin. X 14in. 
Greatest travel of main slide-valves ............sccccecseeeecereeeees 4in, 
Greatest travel of cut-off valve ........ 3}in. 
lap Of gin. 
Lead of slide-valves in full stroke 


Throw of upper end of reverse lever from full gear forward 
to full gear backward, measured on the chord of the 


Sectional area of opening in each steam pipe connected _ : 
Wheels, 
Diameter of driving wheels, outside of tires .... 


Diameter of truck wheels 


Boiler. 
Inside diameter of smallest boiler ring.. 
Material of barrel of boiler................. ..Otis steel throughout. 
Thickness of plates in barrel of boiler...................0...c20c00200 Zein. 
Kind of horizontal sears, lap seams, inside welt, triple rivetted. 
Kind of circumferential seams............... Lap seam, double rivetted 
Diameter of tubes outside .............. ....2}in, 


Distance between centres of tubes. 
Length of tubes over tube-plates .. 


Length of fire-box at grate oft. 
Length of fire-box at tube sheet . ..13ft. 4fin. 
Wiath of fire-box at top .... 4. 2gin. 
Depth of fire-box, under side of crown sheet to bottom 

Depth of fire-box, under side of crown sheet to bottom 

of mud-ring back end .............. t. 34in 
Back end of crown sheet drops .............cscceceeeceeeeeeeeeeeceneeees 9in 


Water spaces, sides, back and front of fire-box ...3}in., 3fin., 3}in. 
Thickness of plates of outside shell of fire-box ..................+++ vain. 
Thickness of plates in sides, back end................ in i 
Thickness of front and back tube plates . 
Crown-plate stayed with suspended girders in front and 
screw stay bolts at the back end. 


Diameter and height of dome .......... uievasteatetecaed 26in. by 39in. 
Maximum working steam pressure per square inch ............ 135 Ib. 
Width of opening between bars.. 
‘74 sq. ft 
Heating surface in fire-box ............... ; 81°86 sq. ft. 
Heating surface of the inside of tubes ... 1076°33 sq. ft 
Total heating surface 1258°19 sq. ft 


Smallest inside diameter of chimney n. 
Height from top of rails to top of chimney ...L5ft. 6Sin. 
Weight of tender in working order ......... ..63,000 Ib. 
Number of wheels under tender ...................ccssscccesssceessceeeeeees 8 
Size of journals of tender axles, diameter and length...3fin. by Zin. 
Distance from centre to centre of truck wheels of 

Water capacity of tank (in gallons of 231 cubic inches)...3000 galls. 
Coal capacity of tender or fuel bin ...............65 cececeeeeeee 12,000 lb. 


F Engine and Tender. 
Total wheel base of engine and tender .......... 
Total length of engine and tender over all 

The working of this engine has been so satisfactory that the 
company has ordered twenty-five more of the same kind. Thenew 
engines will have 20in. by 30in. cylinders, we understand, but will 
be otherwise substantially the same as the one here described. 


LITERARY ANNOUNCEMENTS.—A new edition, re-written and 
enlarged, of Mr. Lowis D’A. Jackson’s Hydraulic Manual, consist- 
ing of Working Tables and Explanatory Text, is announced for 
early publication by Messrs. Crosby Lockwood and Co., London. 
The same publishers also promise immediately a new and enlarged 
edition of Mr. Michael Reynolds’ Stationary Engine Driving, a 
Practical Manual for Engineers in charge of Stationary Engines ; 
and the following scientific and technical works in their popular 
‘* Weale’s Rudimentary Series ”:— Land Drainage, its Theory and 
Practice, by Professor Scott. Zhe Smithy and Forge, including 
Coach Smithing, Farriers’ Work, &c., by W. J. E. Crane. Details 
of Machinery, comprising Instructions for the Execution of Various 
Works in Iron, in the Fitting Shop, Foundry, and Boiler Yard, by 
Francis Campin, C.E. The Metallurgy of Iron, containing Out- 
lines of the History of Iron Manufacture, Methods of Assay and 
Analyses of Iron Ores, Processes of Manufacture of Iron and 
Steel, &c. &c., by H. Bauerman, F.G.S., fifth edition, revised and 
enlarged. Plumbing, a Text Book to the Practice of the Art or 
Craft of the Plumber, with chapters on House Drainage, embody- 
ing the latest improvements, by W. P. Buchan, fourth edition, re- 
written and enlarged. Rudimentary Astronomy, by the late Rev. 
hk. Main, M.A., revised and corrected to the present time, by W. 
Thynne Lynn, B.A., F.R.A.S., formerly of the Royal Observatory, 
Greenwich. Navigation and Nautical Astronomy, in Theory and 
Practice, by J. R. Young, new edition, including the Elements 
from the ‘‘ Nautical Almanac” for working the problems. The 
Kitchen and Market Garden, by contributors to the Garden, com- 
piled by C. W. Shaw, editor of ‘“‘ Gardening Illustrated.” Quan- 
tities and Measurements, with Rules for Abstracting, Hints for pre- 
paring a Bill of Quantities; and Prices for all work in the Building 
Trade, by Alfred Charles Heaton, sixth edition, with prices revise+ 
to the present date: 


¢ 
; Distance between centres of truck wheels.......................-.--684in. 
4 Size of driving axle journal, diameter and length 
Size of truck axle journals, diameter and length.........44in. 8in. 
; Size cf main crank-pin journals, diameter and length...43in. x 4in. 
Size of coupling-rod journals, diameter and length......3jin. x 3in. 
Size of coupling-rod journals on main pin ...............5$in. x 34in, Re 
Length of driving springs, measured from centre to centre 
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CONSTRUCTED AT THE WORKS OF THE CENTRAL PACIFIC RAILWAY, SACRAMENTO, FROM THE DESIGNS OF MR. A, J. STEVENS. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuezr and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wittmer and Roozrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
* 
inform 5 that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, vty re. «pene by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to thew destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

bd ty re undertake to return drawings or manuscripts; we 
must ‘ore request correspondents to keep copies. 

*,” All letters intended for insertion in THE ENGINEER, or 
containing —s must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

EnQuirer.—At the works of Messrs. Bolckow, Vaughan, and Co., Middles- 
brough, amongst others. 

J. A. J.—The velocity of the current is to be added to the steam speed of the 
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G. W. W. (Nottingham).—There is no special treatise on syphons. You 
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hydraulics. 

H.— To calculate the tensile strength of steel from its transverse strength is a 
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such calculations are useless. 
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wear toputiton. It is best applied in wet weather. Care should be taken 
to rake out the joints in the brickwork before applying the cement, and the 
wall should be kept thoroughly wet while the cement is being puton. In 
England the price of such work, including the use of scaffolding, ranges 
between 2s. 6d. and 38. per square yard, according to the amount of orna- 
ment put round windows. Oil or paint is entirely unnecessary, unless the 
coating of cement is less than hin. thick, which it should not be. Cement 
surfaces will absorb oil or paint. 
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MEETING NEXT WEEE. 
Cuemicat Socrety.—Thursday, Nov. 16th, at 8 p.m.: Ballot for the 
Fellows. Papers to be read: (1) ‘Contributions to the 
Chemistry of Tartaric and Citric Acids,” by the late Mr. B. J. Grosjean. 
2) Contributions from the Jodrell Laboratory, Kew: ‘ Constitution of 
in and Bastose,” by Messrs. C. F. Cross and E. J. Bevan. ‘ Con- 
tributions to the Chemistry of Plant Fibre,” by Messrs. C. F. Cross, E. J. 
Bevan, and 8. 8. Webster. ‘ Action of Nitric Acid on Cellulose,” by 
Messrs. C. F. Cross and E. J. Bevan. ®) ** On the Constitution of some 
Bromine Derivatives of Naphthalene,” by Mr. R. Meldola. 
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TRACTION ENGINES, 


On Friday last;the President of the Local Government 
Board, the Right Hon. J. G. Dodson, received a very large 
and influential deputation on the use of steam on common 
roads. The deputation was introduced by the Duke of 
Buckingham, who, with Mr. C. Stuart Wortley, M.P., 
were the chief — A great deal that was not favour- 
able to the employment of traction engines was said ; but 
it must be admitted that few deputations on such a subject 
have been so temperate both in objection and demand as 
was that of Friday, judging by the speeches of those 
who were its chief leaders. The deputation represented 

manufacturing towns, small towns, and country 
districts, and whatever there may be in the memorial 
presented, there was certainly very little in the speeches 
of the narrow-spirited wholesale denunciation of traction 
engines which in previous years has marked the discussion 
of this subject. The facts chiefly urged were these— 
namely, that common roads cost a great deal more to 
maintain where steam traction is employed than where 
horse traction is used; that traction engine traffic is a 
source of very considerable danger to the public, and that 
traction engines are not placed in the hands of competent 
certified drivers. With one exception the speakers 
expressed themselves in favour of the use of traction or 
agricultural traction engines under certain regulations, 
and remarked that they would not wish for a measure 
that would place undue restrictions on their use, while 
the Duke of Buckingham said he believed the use o. 


steam might be beneficially extended both on roads and 
for agricultural pur 

The complaints of those who object to traction engines 
having now become temperate, it behoves those who are 
distinctly partial to the use of this mode of haulage to 
consider their objections. It need hardly be said that we 
have always supported the use of steam on common roads, 
and shall continue to do so while its possible advantages 
are as great as they are now. At the same time we must 
not shut our eyes to the fact that steam is not at present 
employed on common roads under the best circumstances 
or on the best possible conditions, Let us then examine 
the objections of the memorialists to the Local Govern- 
ment Board. Firstly, is the allegation of the increased 
cost of maintenance of ordinary roads. It is without doubt 
afact that many roads which have beensatisfactory, and have 
not cost a great deal for repairs, have become very costly 
after the appearance of the traction engine. In some cases 
this may be chiefly because the engine has come on to the 
scene with the introduction of a trade new to the locality ; 
but increased cost in the maintenance of roads has been 
observed in many cases where the steam engine has been 
simply substituted for horses. This being the case, it is 
certainly not sufficient to say that the roads must be better 
made ; the traction engine must rather be made to suit 
the roads, for in these cases it is not the general public 
that gains by the employment of steam, but only perha 
a single firm of brewers or manure manufacturers. It 
may reasonably be demanded that the road bridges in 
any district should be made of sufficient strength to 
carry a heavy traction or steam ploughing engine, for 
a pair of these engines may serve a pee, 2 of farms in a 
district, and not necessarily affect roads by continually 
traversing the same one. In this case the damage to roads 
is not noticeable, as, though the load is heavy, it moves 
very slowly, and the wheels are of great width. On behalf 
of the traction engine, it is urged that though the weight is 
great, the width of wheel decreases the load per unit of 
width of wheel, and thereby the damage done to the roads. 
Experience does not, however, wholly support this conclu- 
sion, for it does seem that a given quantity of material 
may be moved between two places with less damage to a 
common road—not the best that can be made—by a 
number of vans, such as those used by Pickford and 
Co., than by traction engines; and even on roads 
that would for ordinary traffic be considered well 
made it seems that the much greater weight of the 
traction engine is often sufficient, especially after bad 
weather, to break, not. only the surface of the road, but 
to shatter the whole road structure. The increase 
in the width of the wheels is thus not sufficient to over- 
come the difficulty, and the question comes, What is the 
reason that narrow-wheeled vans will do a given amount 
of goods transport with less damage even to the road sur- 
face than the wide-wheeled traction engine? and we 
believe that the answer is that the van is usually fitted 
with springs, while the heavy traction engine is springless. 
Engines have been made with springs, and they fave batt 
found todo much less damage to the roads than those with- 
out, and the only reason why springed traction engines are 
not built is that they cost considerably more than the ordi- 
nary engines, and buyers look at this cost. If, however, 
it can be shown that traction engines are necessary to the 
economical conduct of trades, then the cost of fitting 
engines with springs is one that must be incurred, for it 
certainly can be shown that if all these engines were fitted 
with effectively elastic wheels, or good long springs, the 
damage done by them to common roads would be enor- 
mously reduced, and might not be more than that done by 
ordinary traffic. The permanent way of our great railways 
is generally strong, well laid, and well maintained, but there 
is not a mile of line in this country that would stand a 
week’s traffic with springless locomotives. While refer- 
ring to this part of the question, it is noticeable 
that the Duke of Buckingham urged that the use of 
diagonal cross bars on the engine wheels did great 
damage to the roads and caused heavy and needless 
expense. The and Locomotives Amendment 
Act, 1878, Part IT., ph 28, has the following :— 
“The driving wheels of a locomotive shall be cylindrical 
and smooth-soled, or shod with diagonal cross bars of not 
less than three inches in width nor more than three-quarters 
of an inch in thickness, extending the full breadth of the 
tire, and the space intervening between each such cross bar 
shall not exceed three inches.” Traction engine makers are 
thus acting under compulsion in fitting these diagonal 
cross bars, and if they really do the harm alleged, then this 
part of the law should be modified, for builders would as 
readily affix bars transversely as diagonally. 

One of the points urged against traction engines with 
respect to the danger to ordinary traffic was the width of 
the engines, which under the Act of 1865 is limited to 
Oft. instead of 7ft., as required by the Act of 1861. The 
law only requires that roads leading to market towns shall 
have a width of 20ft.; and even on these it is alleged that 
the 9ft. width of engine is the tause of much danger that 
would not exist if the 7ft. width had been retained. The 
extra 2ft., no doubt, makes a good deal of difference, and 
except for steam ploughing engines 9ft. width is not 
necessary. With the system of steam ploughing as 
originally devised and successfully worked, with a portable 
engine and disc anchor and windlass, by Fowler and 
Worby, and as still employed in a modified form by 
two or three makers, these heavy, wide engines were not 
necessary ; but as steam ploughing is chiefly done by those 
who make it a special business, and not by farmers them- 
selves, the double special engine set offers some advantages 
over the light general-purpose engine system. The ordinary 
and more numerous agricultural locomotive and traction 
engine isnot however, made of this width, and sothe objection 
chiefly refers to the less numerous class of engines, But these 
engines have frequently to pass along roads much less than 
20ft. in width, and it mes a question whether the 
roads in these places shall be widened to meet the require- 
ments of steam ploughing engine, or the of the 
engines restri even more than now as to the hours 
during which they shall pass along the roads, Working 


these engines at night only is dangerous work for all 


employed with them, while at daytime it is often equall, 
dangerous for ordinary traffic; and to avoid making it 
necessary for the driver of a horse to retrace a considerable 
distance, it would in these districts with very narrow roads 
often be necessary to make the man bearing the red flag pre- 
cede the engine by perhaps a mile instead of a hun 
yards or so; but if steam plough engines are necessary this 
matter could be settled by regulations suiting the immediate 
district. With respect to the third allegation of the 
memorialists, it is almost unnecessary to add our apr | 
expressed views on the culpable heedlessness with whi 
traction engine owners employ men not in the least com- 
petent to assume the charge of an engine which requires 
almost as much care in its working—and in some cases 
more—than a railway locomotive. The Maidstone accident, 
among others, showed what incompetency and recklessness 
is exhibited by the ignorant men often placed in charge of 
these engines for the sake of a shilling or two saving per 
day; and nothing short of compulsory qualification, and 
the grant of certificates to competent men, can overcome 
this great objection to steam on common roads. 


SECONDARY BATTERIES AND THE PUBLIC. 


A CONSIDERABLE period has elapsed since Sir William 
Thomson startled the scientific world with the announce- 
ment that he had carried a small box with him from 
Paris to Scotland, in which were stored up more than 
a million foot-pounds of energy. What Sir William said 
was quickly snatched up by a section of the public, and it 
was cated, on the large scale of statement, that it was 

ossible to store up great quantities of electricity in deal 
Saar We believe that this was the first journal in which 
it was explained that no electricity at all is stored up in a 
secondary battery; and that the lesson was taken to 
heart in certain quarters there seems to be no doubt. The 
whole theory of the secondary, or storage battery, is 
being so fully set forth in our pages, by one of the greatest 
authorities on the subject, Professor Oliver Lodge, that 
we need say nothing about it here ; but it is, we think, 
highly desirable, for reasons which will no doubt be under- 
stood by our readers if they follow usa little further, that we 
should set forth here what the Faure battery is. It was 
discovered long ago that if two plates of any metal, say cop- 
per,are immersed inacidulated water, and if acurrentof elec- 
tricity be passed through the cell, a change takes place in the 
relations of the to each other, and a askeanaiaubie 
placed in a circuit connecting the two plates will be power- 
fully deflected, the plates acting for a short period much as 
though they were of different metals, such as copper and 
zinc, instead of both being copper or both heing zinc. 
This action seems to be due to the formation of a coat of 
bubbles of hydrogen on one plate and of oxygen on the 
other. These gases act toward each other like two metals, 
a current of electricity passing from the hydrogen to the 
oxygen. We have here in a small way a storage battery. 
In 1859 M. Pianté, of Paris, made a storage battery with 
lead plates on this principle. The oxygen formed attacks 
the lead and converts it into peroxide. When the battery 
comes to be “let down,” that is to say to give out work, 
the peroxide becomes effectually deoxidised, and a powerful 
current of electricity is set up. But the only storage 
which takes place, if any storage at all occurs, is one of 
chemical energy, for there is no more electricity in the per- 
oxide than there was in the metal. M. Faure improved 
upon Planté by coating his plates with red lead to begin 
with ; but FitzGerald had suggested the use of red lead 
for secondary batteries, and published the suggestion in 
the Electrician as far back as the 20th of March, 1863, as 
shown by the following extract from its :—“ The 
great power of the secondary combinations we have 
referred to is due to the presence of peroxide of lead in 
contact with the negative element in these combinations. 
This substance, as was pointed out by M. De la Rive, sur- 
passes even nitric acid in its affinity for hydrogen, and for 
this reason a couple constructed with a negative element of 
platinum surrounded by a mixture of dilute sulphuric acid 
and the peroxide of lead, and with a positive element of 
amalgamated zinc in dilute sulphuric acid, is more power- 
ful even than the couple of Grove; and when lead 
instead of platinum is used for the negative element, the 
_— of the couple is but little diminished.” A 
urther elucidation of this statement will be found 
in THe Enoineer for March 10th, 1882, page 171. 
Thus, so far as the principle is concerned, M. Faure did 
not give the world a new thing, nor had he made any dis- 
covery. It so happens that it is by no means easy to ascer- 
tain precisely what process of manufacture is now adopted 
by the company holding the Faure patents, but it appears 
that two sheets of very thin lead, one 16in. and the other 
20in. long, both being 6in. wide, are employed in the for- 
mation of a cell. These plates are first thickly painted 
with red lead mixed up toa thin paste with water ; a sheet 
of parchmentised paper is then laid on the red lead. The next 
step is to cover each prepared plate with felt. The short 
sheet is now put on the long one, and the two are rolled 
up re small slips of india-rubber being used to 
keep the surfaces fairly apart. The roll is then put into a 
rr vessel or cell, and wires are attached to the cell and 
the roll. The former is then filled with water containing 
10 per cent. of sulphuric acid, and the whole is ready for 
charging. Such, then, is the Faure battery ; nothing can 
——— be more simple or easy to make. 

e need hardly remind our readers that companies were 
floated to construct and sell accumulator batteries within a 
short time after the publication of Sir W. Thomson’s letter. 
Furthermore several accumulators have been made. Inthe 
early part of the present year the Sellon-Volkmar battery 
was employed to light the Alhambra Court at the 
Palace. They have been used also in the City, and the public 
at large believe that they are articles of commerce which can 
be readily bought. The truth is, however, that the Faure 
battery has, in the strictest sense of the word, no commercial 
existence. It is true that uncharged Faure batteries can 
be bought, the buyer the risk of charging on him- 


taki 
self, but this is not quite = &. is wanted. It is as though 
a gas company sold coals and retorts, and let the consumer 
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make his own gas. A great many experiments have, how- 
ever, been made with it, because it is very easy for any- 
one who is at all used to laboratory work to make a cell, 
or half a dozen cells, in the way we have just described ; 
and these cells can then be charged either with a dynamo 
or by the aid of an ordinary galvanic battery of reasonable 
electro-motive force. All these experiments have taught 
so far the same lesson, namely, that the battery is not 
trustworthy, save in the most experienced hands, and that 
even when used with great care it is liable to go to 

ieces and to prove worthless just when most wanted. 
Tf the company has really got a trustworthy battery 
which it can sell, and which may be depended upon 
to last a long time, its experience must be entirely dif- 
ferent from that of all the scientific men who have 
tried to reduce the scheme to a commercial basis, and 
we have no hesitation in expressing our belief that there 
are not half a dozen Faure batteries in existence which 
could be sent out to doa couple of nights lighting with 
certainty. A battery might do the work or it might 
not. It is proper to add that many demands have 
been made on the company for charged batteries. To 
all such applications a deaf ear is turned. But in 
the money article of the Zimes of Tuesday appears 
a paragraph to the following effect :—“ Elsewhere will be 
found the report of a meeting of the Faure Electric Accu- 
mulator Company, at which a resolution was adopted 
forcing on the directors the policy of forming sub- 
companies with rights to use the parent company’s patents. 
The advocates of this mode of working are M. Philippart 
and his friends, and its wisdom entirely depends on the 
extent to which the Faure apparatus is not merely the best 
of its kind, but the best that is likely to be invented for 
some time to come. Considering the extraordinary rapid 
progress that has lately been made in the practical appli- 
cation of electricity, it appears to us to be unsafe to assume 
that no improvements on the Faure battery are possible. 
That battery has undoubtedly proved itself capable of 
doing a good deal that its inventors alleged it could do, 
but he would be a bold man who would affirm that 
science has said its last word on the subject of secondary 
batteries.” 

Our contemporary’s warning is well timed, and those 
who propose to invest money in shares of the sub-compa- 
nies will do well to ascertain very clearly what it is they 
are purchasing. Ostensibly the thing sold is the sole right 
to manufacture, for a given district, a very valuable 
apparatus, which may be used with success to furnish light 
and power to the public. There can be no question that 
Faure batteries have been made which could be employed 
to light buildings and drive small machinery; but those 
who undertake to make a profit out of the sale or hire of 
such batteries will very soon learn that laboratory experi- 
ments are very different things indeed from manufacturing 
for the public. A battery which will satisfy the necessary 
conditions must be moderate in price, and must be tolerably 
durable. Any company proposing to deal in Faure batteries 
must be prepared to sell them for use at a distance, and also 
to supply them charged, on hire, to consumers of electricity. 
If the purchaser buys £100 worth of batteries, and finds 
that in less than one month they have become entirely 
useless, he will be likely to express his opinion of the sellers 
in avery decided fashion. Ifa company invest five or 
six thousand pounds in the construction of batteries which 
go to pieces in use, the company will have lost a good deal 
of money ; and, finally, if charged batteries are supplied to 
customers who tind themselves left in darkness when they 
most want light, the result will again be extremely unsatis- 
factory to the company. Now, our contention is that there 
is not at this moment any secondary battery in existence 
the success of which is so assured that the inventor would 
be justified in asking the public at large to invest in it. 
There are, however, several batteries which are so far full 
of promise that men who understand perfectly the nature 
of the risks they run are justified in finding funds to be 
expended in further research. The time has not yet come 
for the general public to touch secondary batteries. That 
such batteries have successfully accomplished comparatively 
great things is admitted on all hands; but it is simply 
impossible to form the least idea at what cost. For 
example, the expense incurred in lighting up the Alhambra 
Court at the Crystal Palace last year was no doubt enor- 
mously out of proportion to the result obtained. As a 
scientific experiment, the thing was of world-wide import- 
ance ; but to fancy that it went to prove that the manufac- 
ture of secondary batteries must be a successful speculation 
is utterly absurd. There are weak points in all secondary 
batteries yet made, and in this country, France, Germany, 
and America dozens of able men are struggling to over- 
come what now appear to be fatal objections to their 
extended use. That their efforts will be successful it is, 
perhaps, safe to predict ; but just now cells crack, and some- 
times from causes entirely obscure, after a battery has been 
a short time in use; excessive leakage takes place, 
and in certain cases has proved uncontrollable; the 
anode plates disintegrate and fall to pieces; the insu- 
lation cannot be preserved, and soon. Indeed, it will be 
readily understood that inasmuch as lead oxide is alternately 
being converted into a species of metallic sponge, and re- 
converted into an oxide. which is the reverse of coherent, 
while violent chemical and electrical action is constantly 
going on, as well while the battery is being charged as 
while it is being let down, little can be more difficult 
to ensure than the permanence of the structure. Of 
these matters, however, the public is, of course, in total 
ignorance ; and we only discharge our duty when we warn 
would-be speculators in any form of secondary battery to 
think twice before they invest. It is beyond our province 
to deal with the motives of promoters of companies ; but it 
is not beyond our province to explain to our readers what 
is the nature of an invention which one company pro- 
poses to sell to others; and we repeat here that neither 
the Faure battery nor any other storage battery has as yet 
passed out of the earliest experimental stage—nothing at 
all like complete success has yet been achieved. The 
anticipations of Sir Willlam Thomson have not been as yet 
fulfilled. As we have explained, the red lead and metallic 


lead storage battery is at least nineteen years old, and it is 
doubtful if, at this moment, more has really been accom- 
plished, save in degree, than was effected years ago. 
Bigger batteries and more of them have been made 
than Mr, FitzGerald experimented with ; but the modern 
secondary battery is not the more fit to be ie into the 
market. When we have said that the idea of the storage 
battery is full of promise, and that numerous able and 
enthusiastic men are hard at work to reduce the idea to a 
practical form, we have said all that can be’said in favour 
of it. That success will ultimately attend their labours we 
have little doubt, but repeating, in other words, the 
judicious warning of the Times, we ask what possible 
chance can a comparatively crude invention like that of 
M. Faure have of holding its own in such a competition 
of storage batteries as that which is likely enough to take 
place? M Philippart and his friends are in any case bound 
to demonstrate the success of the Faure battery before they 
take another step. They must not be surprised if they 
find their own sanguine estimates of the value of the inven- 
tion largely discounted by competent scientific authorities, 
and the wisest policy they could pursue is to adduce proof, 
if they can, that they have really got something to sell 
which is worth a good deal now, and will continue to retain 
its value even in the face of keen competition. 


AMERICAN LOCOMOTIVES, 


American locomotive practice differs very widely from 
that of Great Britain. It has been contended that because 
the railway system of the United States is immensely larger 
in extent than that of Great Britain, that American engi- 
neers must know best what a locomotive ought to be. 
The argument isspecious, and not entirely unjustitiable ; and 
it is worth while to say a little concerning it. The sub- 
ject admits of being discussed at great length, because it 
can be divided into several distinct or comparatively dis- 
tinct branches. Thus, for example, the American boiler 
is different from ours, so are the frames, the wheels— 
indeed, almost every part of a locomotive; but it is not to 
matters of detail that we would direct attention so much 
as to the larger question of system. As regards passenger 
traffic, we tind that all the first-class lines are by degrees 
assimilating their practice more or less to that of Great 
Britain. In other words, long distances are now travelled 
without a stop and-at high velocities; but this has only 
become possible because the roads have been improved, so 
that very little difference exists between most of the lines 
near New York, at all events, and the best type of English 
permanent way. It used to be boasted that the flexible 
American locomotive could travel at high velocities on 
roads which an English engine dare not attempt. It does 
not appear that any facts exist to prove the proposition ; 
whether they do or do not, it is at least certain that until 
permanent way was made as good as that usually found 
now on main lines in England, no such average velocity as 
forty-five miles an hour was attained on any American 
railway. 

If, leaving passenger traflic, we turn tothat in minerals and 
goods, we tind that the difference which has always existed 
between English and American locomotive practice is 
widening and extending rather than contracting. In this 
country the standard goods engine is carried entirely on 
six-coupled driving wheels, usually about 4ft. Gin. diameter, 
seldom, if ever, less than 4ft. or more than 5ft. The 
cylinders are 17in. or 18in. diameter, inside, inclined, and 
the piston stroke is 24in. The weight of such engines in 
working order varies between 30 and 35 tons ; the heating 
surface between 900 and 1100square feet, according todesign. 
Locomotives of this type have no existence in the United 
States, and the recent tendency shown is to make machines 
much larger and more powerful than the English engine. 
As an example, we may cite the twelve-wheeled locomotive 
for the Central Pacific Railroad which we illustrate this 
week. It is, according to our contemporary the /ai/road 
Gazette, the largest and heaviest engine in the United 
States. It weighs in working order very nearly 55 tons, 
of which over 47 tons are carried on eight driving wheels, 
all coupled, and 4ft. Gin. diameter. The cylinders are 
outside, 19in. diameter and 30in. stroke. By Pambour’s 
formula, the tractive power of this locomotive is 200 lb. 
nearly for each 1 lb. average cylinder pressure, and taking 
this last at 90 lb., which it may well be at slow speed, we 
have a tractive effort of 18,000 lb., or over 8 tons. The 
engine works on an incline of about 1 in 45, twenty-five 
miles long, and on this it hauls a load of 210 tons, The 
tender weighs 38 tons, so that the total load moved is, 
when the tender is not quite full, 300 tons in round 
numbers. The resistance 0 to gravity is ;'.th of this, 
or in round numbers 15,000 Ib., leaving 3000 lb. of 
tractive effort to overcome the resistance of friction, &c., 
or 30]b. per ton, which is probably nearly twice as much 
as is needed. Such an engine ,would be entirely out of 
place in this country, because we have no incline twenty- 
tive miles long rising 1 in 45 over which to work coal trains; 
but it is open to question whether, if we had, we should 
follow the American system, It is almost certain that the 
English locomotive superintendent would work his traffic 
with a six-coupled engine of the normal type, but with 
cylinders 18in. by 24in. and 4ft. wheels. The tractive 
effort of such a machine would be 162 lb. per 1 lb. average 
cylinder pressure, and taking this as 90 lb., as before, we 
have 14,580 lb., which would be competent to move a 
gross load of about 230 tons up an incline of 1 in 45, 
Thus two English engines would do much more work than 
the American engine, their total being 460 tons moved 
against 300 tons for the American engine. As to the 
working expenses we can pronounce no opinion, as we 
know nothing concerning those of the twelve-wheel 
engine, save that it is stated to be more satisfactory in its 
performance than two American ten-wheeled engines, each 
weighirig 40 tons and fitted with cylinders 18in. by 24in. 
The dead weight of the two English engines and tenders 
would be about 120 tons, against 93 tons for the American 
engine, but the proportion borne by his engines and tenders 
to the loads hauled is‘in‘favour of the English engines, being 
as 120 is to 340 for these last, and as 93 is to 207 for the 
American engine, The net loads are as 2°83 to 1,and 2°22 to 1, 


and so far the advantage seems to lie with the English 
system, besides which the traffic could no doubt be worked 
more safely with two engines, one pushing and the other 
hauling, than with a single engine pulling. The big engine 
has, however, given so much satisfaction that twenty-five 
more of them ae been ordered, with cylinders lin, larger 
in diameter, from which we gather that the boiler of the 
existing engine supplies more steam than it can use up to 
advantage. The American engine is fitted with special 
cut-off slides on the backs of the main slides, and worked 
each by a separate excentric, so that the engine has six 
excentrics instead of four. We cannot regard this as a 
step in the right direction, although Mr. Stevens, the loco- 
motive superintendent of the line, maintains that he is 
“ satisfied that it is the gearing for a freight engine.” He 
gives no reason for the faith that is in him, and considering 
how great is the wear and tear on the valve gear of loco- 
motives, and how admirable a diagram can be got either 
with the Allan straight link or Joy’s gear, we have no 
doubt that all English engineers will condemn this 
innovation. 

There are two causes which operate powerfully in the 
United States to settle the type of goods engine which 
shall be employed. One is the fuel used; the other the 
practice of moving very large trains at slow speeds, The 
coal used in by far the larger number of goods engines in the 
United States is either anthracite or a bituminouscoal of com- 
paratively inferior quality ; in either case large grates are ne- 
cessary, The tubes employed are commonly larger and wider 
spaced than with us, and so they must be longer to avoid 
waste of fuel. These things modify considerably the form 
of the boiler and its dimensions, especially as regards 
length. The practice of hauling huge trains at slow speeds 
is found to be extremely economical. Indeed, if it were 
not it would be impossible to carry grain and other produce 
at the extremely low rates charged. In this country the 
slow speed could not be tolerated on our crowded lines. 
Thus it will be seen that both the English and the 
American locomotive superintendent have their designs to 
some extent dictated to them, and neither has a right to 
say, so far, that his fellow is wrong. 


IRON CURTAINS IN THEATRES, 


An exhaustive article which has appeared in the Adlnische 
Zeitung gives expression to the views on the general question of 
theatrical mechanism and public safety keld by Herr Fritz Brandt, 
mechanical director of Wagner's. Bayreuth Theatre. He attacks 
the arrangements of the “Asphaleia’’ Theatre at Vienna as being 
the work of an engineer with a special knowledge of hydraulic 
machinery, but devoid of much acquaintance with theatrical 
requirements. He argues that the most simple mechanism is 
per se the most suited for use in a theatre, and considers the 
hydraulic apparatus quite as objectionable as steam appliances 
were found to be when an attempt was made to move stage 
machinery by that means. He states that it is quite feasible 
to construct both the fixed and movable machinery for 
the most part of iron, thus possibly lessening danger, 
but he maintains that the system now in favour of iron 
curtains and other costly appliances for affording protec- 
tion from fire is radically inefficient. Taking into account 
the difficulty of arriving at an effective impregnation of 
scenery, property, and decorations with fire-resisting substances, 
and also considering the fact that buildings supposed by their 
mode of construction to be fireproof, have failed to stand the 
test, he takes up the position that the danger of fire is inherent 
to theatrical representations, and that the safety of the public is 
best consulted by the staff of the theatre being properly drilled 
in the necessary measures to be observed in the event of fire 
breaking out, adducing various facts in support of this theory. 
Herr Brandt condemns all self-acting fire-alarms and valve- 
openers—which often fail to work at the critical moment—and 
particularly attacks iron curtains, which he says involve an 
expenditure varying from £1500 to £2000, or more, in each case. 
He remarks that the object of these appliances is to prevent the 
draught in case of fire, and to hide a conflagration on the stage 
from the eyes of the public. He suggests that an asbestos 
curtain, or a linen one properly impregnated, would answer 
as well if guided from the side. He adds that if half 
the money which is being spent on iron curtains were devoted to 
securing an intelligent and specially-trained staff, there would 
be a distinct gain so far as the public safety is concerned. 
Although published some days after the fall of the iron curtain 
at the Berlin Opera-house, Herr Brandt's article was no doubt 
written before it occurred, and he is therefore entitled to claim it 
as to some extent confirming the general sense of his remarks, as 
well as illustrating the losses which such accidents cause theatrical 
managers to suffer from the enforced suspension of dramatic 
representations during the period of repair. According to an 
official report the curtain was not ready at the contract time, and 
the opening of the Opera-house for the current season had to be 
delayed a fortnight in consequence. Thus the curtain would only 
have been in actual use for about five weeks, and during that 
time it seems to have required constant putting to rights. On 
the 5th October, when the daily police inspection of the working 
of the curtain took place it could not be freely let down nor drawn 
up, and when the workmen of the firm who erected it proceeded 
to examine into the cause of the circumstance, the curtain glided 
down and could not be raised at all. According to a statement 
in the Post the damage done was not confined to the fracture of 
the lines which supported the curtain, but lumps of plaster and 
pieces of broken iron were scattered around. The fall of the 
heavy driving wheel seems to have caused the damage and to 
have torn the wire ropes. It is remarked that had the accident 
happened when the curtain was being drawn up for the perform- 
ance to begin, the actors on the stage would have been in serious 
danger, and on account of the grouping which takes place in the 
opening scene of the opera which was to have taken place on the 
evening in question, some of them must have received fatal 
injuries. There are some discrepancies between the various 
reports published as to the details of the accident, but they do 
not affect the main facts as illustrative of Herr Brandt’s remarks, 


THE PULLMAN CAR FIRE, 


On Wednesday, at Leeds, the coroner's jury returned a verdict 
concerning the burning to death in a Pullman railway sleeping 
car on the 29th of October of Dr. J. Findlay Arthur, who was 
returning home from Ceylon to Aberdeen. The verdict was :— 
“(1) That Dr. Arthur died from suffocation and burning, and we 
are of opinion he would have been able to effect his escape as 
other inmates of the car did had he not been affected by narcotic 
stupor. (2) The fire, we believe, originated over No. 8 berth, 
and was accidentally caused by Mr, Cranston’s reading lamp, 
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(3) Wethink Dr. Arthur might have been saved before the train 
was taken to the water crane had his position in the car been 
definitely known, and we think, under the trying circumstances, 
the officials did their duty. (4) We strongly condemn as 
dangerous to the safety of the travelling public the clause in the 
railway company’s rules which prevents the engine-driver from 
stopping his train at the earliest possible moment after the com- 
munication cord whistle has sounded, Also we think the use of 
reading lamps in Pullman cars should be strictly prohibited.” 
With all the details of the event the public have been made 
familiar by the daily papers, and it is quite unnecessary to 
recapitulate them here. To us the verdict is unsatisfactory, 
and it is to be regretted that the solicitors employed did not direct 
their inquiries more fully to ascertaining whether the fire did not 
arise outside, the car roof being ignited by a spark from the 
engine, or to discovering whether the heating apparatus was 
implicated. The apparatus consists of a hot-water boiler, from 
which flow and return pipes are led throughout the car in the 
usual way. The boiler is of the vertical type, and stands in a 
little closet lined with sheet iron. The chimney passes through 
the roof, and the fuel used is coke. No inquiries of any import- 
ance seem to have been made in the directions we have indicated. 
Concerning the impropriety of the Midland Company’s rule that 
drivers shall not stop their train when the signal cord is pulled 
until they have put themselves under the protection of signals, 
there cannot be two opinions. It is evident that the company has 
no faith in the security provided by its own block system. In 
theory, trains are always under the protection of signals, no 
matter on what part of the line they may be; and if practice 
complies with theory, a signal 500 yards behind a train really 
gives less security from a rear collision than one five miles 
further back, It appears strange, too, that the conductor did 
not himself stop the train, which he could have done at once by 
simply lifting up the hose pipe of the air brake between the two 
cars, when the coupling would fall asunder and the brakes 
would have put themselves on, As a measure of precaution it 
would be well to provide air brake valves in accessible places on 
all Pullman cars, Fortunately, the accident is unique, and it is 
very improbable that it will ever be repeated—on an English 
railway at all events, 


THE SYNTHESIS OF TYROSINE AND URIC ACID, 


WueEn directing attention last week, in an obituary notice of 
the illustrious Prof. Wohbler, to the very important synthesis 
which he effected long years ago, that of urea, we little thought 
we were about to hear of that of two other complicated com- 
pounds at which chemists had worked in vain for a long time. 
In the interval several highly important syntheses have been 
effected, for instance, those of alizarine, conine and indigo. 
The synthesis of uric acid had been for years attempted in vain 
by Wohler and Liebig. Uric acid, C,;H,N,Os, is a product of 
the incomplete oxidation of animal tissue, and in combination 
with ammonia is the chief constituent voided by insects, land 
reptiles, and birds. Normally it occurs in the urine of man, but 
in small proportions, as well as in the liver, lung, and brain. In 
certain cases of gout all the fluids of the human body are more 
or leas saturated with it, and what are called “ chalk stones ” are 
urate of soda. According to a telegram from Vienna in the 
Standard of the 6th instant, Dr. Horbatschevsky, the second 
assistant in the Vienna Chemical Institute, has succeeded in form- 
ing uric acid synthetically. Their correspondent adds that the 
scientific world of Austria is just now immensely interested in 
the discovery ; and that it is hoped that albumen itself, the chief 
organic compound in the animal organism, may ultimately be 
produced by artificial processes from inorganic elements. No 
details are given, nor is one word about the successful method to 
be found as yet. The other compound which has just been pre- 
pared synthetically is tyrosine, also a quaternary compound, 
C,H,,NO;. It was first obtained by Liebig, in 1846, and is a 
crystalline nitrogenous body produced by the decomposition of 
albuminoidal bodies under the influence of acids, alkalies, and 
putrefaction. Liebig formed it by decomposing cheeze with 
melting potash. It has also been obtained by acting on 
feathers, hairs, prickles and horn with sulphuric acid. 
It occurs ready formed, accompanied by leucine, in the 
animal organism in the pancreas, spleen, blood, &c. 
Erlenmeyer, who has part honour in the discovery of the method 
of preparing it synthetically, appears to have worked on it since 
1858. According to the preliminary announcement in the 
Naturforscher of the 4th instant, this synthesis, of the greatest 
chemical and physiological interest, which for years past has 
baffled the endeavours of many chemists, has now been accom- 
plished by Messrs. Erlenmeyer and Lipp. They have prepared 
tyrosine, the very important product of the decomposition of 
albuminoidal substances, which up to the present has only been 
found in animal organism, and has been obtained only by the 
putrefaction of protein substances, or by heating them with 
acids or alkalies—they have prepared it artificially by synthesis. 
The way by which they arrived at it is somewhat complicated. 
They started from phenyl-ethyl-aldehyde, which they converted 
into phenylalanine ; this is changed into para-nitro-phenyl- 
alanine, which is reduced with nascent hydrogen. The pro- 
duct is then treated with nitrous acid, and this yields tyrosine. 
The artificial tyrosine agrees in all its characters with the natural 
body, and its chemical position seems established: it is a 
parahydroxy-phenyl a alanine. Again, then, by this discovery 
of Messrs, Erlenmeyer and Lipp, a complex body, belonging to 
the region of animal chemistry, has been assigned its proper 
chemical place, and numbered among those which can be built up 
synthetically, A few months ago an announcement appeared in 
the Comptes Rendus to the effect that quinine had been formed 
synthetically, and a sealed packet giving details was deposited 
with the secretary. M. Maumené appears, however, to have so 
far failed, as the time is now passed, much to the comfort of a 
Ceylon planter, whose peace of mind suffered much when we 
communicated this statement to him. 


AGRICULTURAL MACHINERY FOR TASMANIA, 

AGRICULTURAL machinery is in increased demand in Tasmania 
The Government statistics of the colony, which have just come 
to hand, show that at last year's harvest the acreage of wheat 
reaped by machine was 29,081, and by hand 22,671, the machine- 
reaped being greater by 6410 than the hand-reaped. Ten years 
ago only 2389 acres were reaped by machinery, as against 60,001 
reaped by hand. Lift and force pumps have increased to a very 
great extent, viz., from 15 in 1874 to 175 in 1881; and on all other 
agricultural machines and appliances, with the single exception 
of clod-crushers. Thus chaff-cutters, which in 1872 were 77, 
last year were 494, the number worked by steam being 4 and 
28 respectively ; cultivators were 48 in 1872 and 168 in 1881. 
Of corn-crushers only one was reported as being in the 
colony in 1872, but there were 127 last year. The use of 
hay elevators has fluctuated very considerably, but on the 
whole it has been in favour of the later years ; while 
hay-rakes—horse—increased from 104 to 229. Horse-hoes, 
grubbers, and scarifiers were 631 in 1881, compared with 358 in 


1872; subsoil ploughs 236 last year, against 28 in 1872—an 
increase of 743 per cent. Double-furrow ploughs, of which there 
were none in 1872, and only 4 in 1873, increased to 450 in 1881, 
and in the latter year 11 treble-furrow ploughs were also 
returned, Reaping machines increased in the ten years from 
66 to 140; reapers and mowers combined, from 35 to 257 ; 
strippers, from 3 to 9. The combined reaper and binder was 
introduced into the colony in 1879-80. The number then 
returned was 47, whereas in 1881-2 as many as 130 were found 
to be in use. Dividing the greater number of these machines 
into three groups, as under, the progress is cleariy and remark- 
ably shown, thus :—For preparation for and putting in crop, 
there were in 1872-3, 556; and in 1881-2, 1717, being an 
increase of 209 per cent.; for gathering crops in the same years, 
the numbers are 455 and 1180, being an increase of 159 per cent.; 
while for converting crops, the figures are 79 and 621, or 686 per 
cent.; or in all we have 1090 and 3518, or a gross increase of 223 
per cent. It appears that the difficulty of obtaining labour 
is also increasing, so that agricultural machinery is likely to be in 
greater demand in the future. Turning to the figures relating to 
imports, we find that in 1881 the colony received from the 
United Kingdom 17014 tons of iron and tin, valued at £11,257, 
in addition to 6668 packages ditto, of the value of £5945. Of 
ironmongery, hardware, hollow-ware, &c., during the same year 
the imports from the United Kingdom were valued at £39,154. 
The machinery is put down at £3835. There is some difficulty 
in ascertaining how the trade with the United Kingdom and 
Victoria really stands, seeing that a large, if not a larger por- 
tion of the goods from the United Kingdom and other coun- 
tries is introduced by way of Victoria ; the result being that 
that colony is credited with more imports or exports than really 
belong to it. 


COAL, IRON, AND WAGES. 


THE agitation as to the wages of the coal miners is now for a 
time at an end, advances varying from five to eleven per cent. 
having been received in some of the counties where sliding scales 
were not in existence, whilst in the largest of the latter it is 
interesting to notice that the price up to the end of September 
has risen sufficiently to allow of an increase in the wages of the 
miners; and as it is believed that since that time there has 
been a greater increase, it is evident that the counties where 
sliding scales prevail will reap the effects also of the increase in 
the price of coal that has been concurrent in the agitation for 
higher wages. This may be said to be the first general increase 
in the rate of wages in the coal trade that has taken place for 
three years, and it is interesting to turn to wages in an allied 
industry where sliding scales have ruled for the whole of 
the time. The resolution of the Manchester Conference 
included miners of all classes in the kingdom, and we 
notice that the Cleveland miners at once remarked that as their 
wages were regulated by such an arrangement as that hinted at 
they could take no part in the agitation. There was another 
reason—and that was that they were enjoying the bulk of the 
advance of 15 per cent. that was to be claimed. In these three 
years, during the course of the two sliding scales that have pre- 
vailed in the Cleveland iron mining trade, the miners have 
received advances of over 14 per cent. in the total, and there has 
also been a slight improvement of the position of part of the 
miners through their sectional advances being made as large as 
those of the other classes. It is clear, then, that tested by the 
results to the miner, the sliding scale system has been by far the 
most beneficial. The broad result of these advances must be to 
cause the prices of iron and coal to move upwards. Already 
this has been seen in advances in price that have been made in 
several of the chief markets, and though there is only a part of 
the coal on which these advances take place, yet in that that is 
contracted for it is certain that the advance, if deferred, is only 
deferred till new contracts are entered upon. The increase in 
wages will be over the whole of the coal produced, and the 
increase of price will be slowly and steadily spread over the 
whole of the output also, so that it may be looked upon as 
tolerably certain that the “era of cheap coal,” that Dr. Siemens 
a few years ago spoke of, is likely to be at an end for a time at 
least. 


THE DRAINAGE OF MINES. 


Tur extent to which the recent very heavy rainfall has 
prejudiced mining operations has been considerable. It seems 
timely, therefore, that the Mines’ Drainage Commissioners in 
Staffordshire should have adopted a system of management which 
is a radical and somewhat startling change upon that hitherto 
practised in the management of its affairs. It has been cus- 
tomary to conduct the surface drainage business, the business 
connected with the drainage of the mines in the great and chief 
Tipton district, and the finance business by three several com- 
mittees. At a special meeting of the Commissioners at their 
offices in Wolverhampton, on Wednesday, it was determined to 
entrust all this to a committee of three Commissioners. 
Government by one is often advocated by men who have no 
great belief in the virtues of popular representation, and there 
is famous historical precedent for government by a Triumvirate. 
The Staffordshire coal and ironmasters seem by their eight years’ 
experience in the working of their Commission to have deter- 
mined to fall back upon ancient Rome for a pattern of speedy, 
efficient, and economical dispatch of business. While this 
triumvirate cannot, by reason of the terms of the Act of Parlia- 
ment, legally discharge all the functions of the Commissioners, 
any two of them are, nevertheless, empowered to sign on behalf 
of the Commissioners any contracts which may have been 
approved by the general body. Such a committee will hence- 
forth remove any complaint that local interests may be con- 
sidered at the cost of the district; it will enable the surface 
works to be completed with the much-needed rapidity, and it is 
the testimony of the chairman that he will now be able to 
negotiate the loan which some few months since was authorised. 
The three Commissioners selected are Mr. Walter Williams— 
chairman of the Commission—Mr. Walter Bassano, and Mr. 
Edmund Howl. Grave trade issues depend upon their joint 
prudence and wisdom. 


APPARATUS FOR THE PRODUCTION OF OXYGEN 
BY DIALYSIS OF ATMOSPHERIC AIR. 


Tur following is a description of a method of producing 
oxygen invented by M. P. Margis, of Paris, as given in the 
Journal of the Society of Chemical Industry :—The air is drawn 
through membranes, through which the oxygen passes in larger 
quantity than the nitrogen. They consist of bags of taffeta 
which have been soaked in a solution of 50 parts by weight of 
caoutchoue, dissolved in 400 parts of carbon disulphide, 20 parts 
alcohol, and 10 parts ether. The bag a, which is stiffened by 
iron rods, is placed in an iron cylinder 8, the air entering through 
its perforated bottom. The exhausting action is produced by 
the injector e working with steam. The gas passes from a to e 
mixed with steam, then through the cooling apparatus h, where 
the steam is condensed whilst the gas rich in oxygen goes throngh 


the pipe & into the second dialyser, which is arranged like the 
first one, excepting that the outer cylinder / is closed. The non- 
dialysed nitrogenous air leaves the apparatus through the pipe 0, 
which dips in the water tank p. The height of the column of 
water in p regulates the pressure in the cylinder /. After 
dialysing four times, the gas collected in a gasholder contains 
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95 per cent. oxygen. The gas from the first dialyser shows 
40 per cent. oxygen, and is suitable for some illuminating and 
metallurgical purposes. The second dialyser yields gas with 60, 
the third gives gas with 80 per cent. oxygen. 


RAILWAY SAFETY APPLIANCES IN SWITZER- 


THE Lisenbahn of the 21st ult. published the following important 
circular, addressed to all the Swiss railway directions, by the Rail- 
way Department of the Federal Government :— 

The dangers to the public safety which have frequently resulted 
of late from points being wrongly set, or other errors committed, 
have led the undersigned Railway Department, whilst drawing 
attention to the necessity of a strict observance of all existing regu- 
lations as to traffic, and especially with regard to the working 
hours of the railway servants, to call upon the Swiss railway direc- 
tions to defer no longer the introduction of such technical appli- 
ances for increasing the safety of the traffic as are well known at 
the present time as being extensively adopted upon the most impor- 
tant railways in other countries, and as having produced good 
results. Amongst these improvements we especially point out— 

1. Bell signals,—These give notice to the watchmen, pointsmen, 
and gatekeepers along the line of the approach of a train, whilst 
admitting at the sume time of their making in return certain 
danger signals, as, for instance, in the case of the line being 
blocked, such bell signals afford a greater safeguard for the line 
being clear and duly maintained so, and the primitive horn signals, 
which often cannot be heard, are replaced with advantage by 
them. 

2. An absolute block system.—Block stations for regulating the 
distance between following trains are to be erected on all lines upon 
which at certain hours trains running in the same direction succeed 
each other, on the time-tables, at intervals of less than ten minutes. 
Ordinary stations are to be considered as block stations in all such 
cases where it is provided for that not more than one train is to be 
upon the same line of rails between any two such stations at the 
same time. 

3. Complete interlocking of the points with the home signals.—This 
is to be introduced at all stations and branches where passenger 
trains run through without stopping or cross each other. The 
object to be thus attained is to render it impossible for trains to be 
allowed to enter such stations until the points have been properly 
set. The interlocking is to be extended to all points which could 
in any way affect the safe passage of the train. 

4, Continuous and automatic brakes which are thoroughly trust- 
worthy, and which can, in case of necessity, be applied by every 
train servant, are to be fitted in sufficient numbers to every train 
carrying passengers, in order to facilitate the prompt and certain 
stoppage of the train at any required moment. 

The various above-mentioned appliances are to be at once intro- 
duced on all main lines on which express trains are run. Their 
adoption is to be completed by the end of the year 1884 on all 
Swiss railways, with the exception of such lines as shall, in con- 
sideration of the secondary character of their traffic or other special 
circumstances, have received by special request a dispensing order 
from this department. Reports are called for from the several 
railway directions as to the measures adopted for carrying out the 
above instructions. 

For the Swiss Postal and Railway Department—Railway Division. 


(Signed) WELTI. 
Berne, October 14th, 1882. 


CoLuiEry ExpLosion.—The most serious explosion which has ever 
occurred in the Derbyshire coal-field took place on Tuesday morning 
at the Parkhouse Pit, near Clay-cross, and belonging to the Clay-cross 
Coal and Iron Co. 250 men and boys are ordinarily employed in 
the pit ; but it being an off-day only ninety men went down. Of 
these forty came up at ten o'clock, and fifteen minutes later the 
pit “‘ exploded” with a tremendous report. Several men were 
rescued during the day, but at the time I write there is every fear 
that thirty-nine lives will be lost. The cause of the explosion will 
be difficult to discover ; but as the workings are exceptionally free 
from gas, and the calamity occurred without almost any warning, 
experts incline to the opinion that there had been a fall of roof, 
liberating gas which had come in contact with light. Naked 
lights, with Green’s patent safety lamps, are used in the pit. The 
last explosion at Clay-cross was in 1865, when eight lives were lost. 
The Derbyshire coal-field is ranked as the safest in the country, 
and presenting a marked contrast to the fiery Barnsley seam. 

DANGER FROM EXPOSED ELECTRIC LIGHT WIRE.—Apropos of 
the recent death of a workman through the current from the wire 
of a Brush arc lamp, the Zimes says that Mr. Edison is said to 
have confided to the reporter of a New York paper his opinion that 
such accidents would continue to increase with the multiplication 
of wires carrying powerful currents, till some dreadful accident 
occurred to arouse public indignation and compel the placing of all 
such wires underground. In case of fire particularly, the breaking 
of a great number of wires which would be thrown down in inex- 
tricable confusion by the fall of a roof, might have serious results. 
This is a dreadful picture. Forked lightning flashing about among 
wires seemingly alive under the influence of attraction and repul- 
sion would be calculated to weaken the nerves of the stoutest- 
hearted fireman. We wish the reporter had kept Mr. Edison’s 
confidences to himself. Mr. Park Benjamin, a well-known scien- 
tific man, has called attention in New York to the fact that a 
stream of water from a hose-nozzle, striking a broken arc-light 
wire, might easily serve to conduct the current through the body 
of the fireman who held the hose, with fatal consequences ; while 
the cutting of such a wire with an axe, particularly if the nandle 
of the axe were wet, might have a like effect. We may add that 
if one fireman were to hit another hard over the head with an axe, 
whether the handle was wet or dry, the man hit would receive a 
violent shock. Mr. Park Benjamin has curiously enough omitted 
to call attention to this fact. It would, perhaps, be better under 
the circumstances either to give up the use of electricity, or else to 
have no more conflagrations. By either expedient comparative 
safety would be secured for fire brigades, 
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WORKMAN’S TIME RECORDER. 
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THE object of this invention—Levy and Lane’s patent—is to 
ister the time at which each workman or person enters and 
leaves a factory or other place, thus dispensing with the services 
of a timekeeper. The apparatus consists of an entrance gate, 
revolving gates or turnstile, fixed at the entrance of the factory 
or other building, to which is applied a tell-tale instrument, an 
eight-day clock, and a continuous roll of ruled paper. As each 
employé passes through the outer gate, which closes behind him, 
he drops his domino or metal disc, with his number thereon, 
in a recess or aperture in a table and pushes a lever which, having 
a multiple action, opens a cylinder which receives the domino, 
and at the same time locks the gate to prevent him passing out, 
and unlocks the turnstile, leaving him no alternative but to pass 
on, when, by a mechanical contrivance, the gate becomes again 
unlocked and the turnstile locked, only to be re-opened by the 
above process being repeated by each workman passing through, 
and which is done with great rapidity. 
The self-registering apparatus consists of a powerlul eight-day 
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clock, to which are connected two cams with horizontal motions, 
one traversing its course in twelve hours, the other every hour. 
These cams are in connection with puncturing pins, facing which 
is the time-sheet, held in position by a suitable framework con- 
trivance, and which is automatically and simultaneously moved 
onwards through rollers and forward to the puncturing pins by 
the action of the turnstile as every operative passes through. 
When all hands have arrived, the dominoes will be found in the 
cylinder in rotation, agreeing with the indications recorded on 
the paper, and which can be figured in by an office-boy in a few 
minutes. Thus, by a most simple process, an infallible and auto- 
matic record is made of the exact time each workman has arrived 
or left his factory, and which is absolutely proof against any 
deception or collusion between the operative and the timekeeper. 

We understand that Messrs. John Davis and Son, All Saints’ 
Works, Derby, and Newgate-street, London, E.C., have been 
appointed sole manufacturers, and no doubt will be glad to 


supply further particulars. 


THE LOUGHBOROUGH BOTLER. 


THE accompanying engraving illustrates a new hot-water 
boiler for greenhouses, &c., brought out by Messrs. Messenger and 
Co., Loughborough. It will be understood 
that the front containing water is connected to 
the boiler by bolts and nuts, provision being 
made for the circulation of the water by a 
hole in each corner, a rubber ring being 
used to make a water-tight joint. The ring 
fits into a recess in each part, as in sketch. 
The fiue is made either in the front or 
through the top of the boiler, or at the 
back, as may be most convenient. In the 
smaller sizes the fronts are made solid. 
The great advantage claimed for these boilers 
is that the whole of the heat given off 
by the boiler is utilised in the house, which is a very great con- 
sideration for amateurs. The boiler illustrated—No. 3—will 
heat 200ft. of 4in. pipe, and will contain enough fuel to keep up 
the heat for twelve hours without attention. 


A FUEL THAT PRODUCES ELECTRICITY. 


THE object which M. Brard, of La Rochelle, has in view in his 
researches is to produce an apparatus capable of transforming heat 
into electricity without having recourse to the complications 
presented by dynamo-electric machines which have been hitherto 

pplicable for d tic illumination. M. Brard wishes to 
produce a veritable electro-generative stove, furnishing at the same 
time heat, light, and electricity. After having demonstrated by his 
experiments that thermo-electric batteries have on the one hand only 
a feeble production, and on the other hand are soon rendered useless 
under the action of heat, M. Brard thinks he has found, according 
to the Electrical Review, the solution of the difficulty in a thermo- 
chemical battery, in which the current is produced by chemical 
action, the combustion of carbon, under the influence of an 
elevated temperature produced by a special method, the 
oxidising action of nitrate of potash or soda. It forms thus a 
veritable thermo-chemical battery, analogous to the ordinary 
batteries, in which the oxidising of the carbon takes the place of 
the oxidising of the zinc, and the nitrate of potash of the oxidising 
body. The carbon is, therefore, the negative pole, and the nitrate 


the positive pole of the element. M. Brard alluded, in reference 
to his labours, to the experiments of Antoine-César uerel in 
1855, and those more recently made by M. Paul Jablochkoff in 
1877 ; he has, however, gone her than his antecedents in this 
way, for he has presented to the association the principal features 
of an apparatus actually in construction, and showed some electro- 
erative slabs which we are about to describe, reserving the 
escription of the complete generator until it has been tried, and 
it certain modifications which the experiments 
suggest. 

What is termed the electro-generative slab may be defined 
as a piece of prepared carbon, which, when thrown into 
the fire, uces electricity by its combustion. The subjoined 
figures, which represent the exterior view of it, the longitudinal 
section, and the transverse section, will demonstrate clearly the 
principle of it. The slab presents the external a nce of a 
parallelopiped, about 15 centimetres—6in.—long, centimetres, 
—2)in.—wide, and 25 millimetres—lin.—thick; the materials 
which compose it are enveloped in a sheet of asbestos paper, only 
two thin sheets of brass being exposed to view, which serve as 
conductors of the current. The interior consists theoretically of a 
prism of carbon and a prism of nitrate of potash, separated by a 
plate of asbestos, which plays very nearly the same part as the 

rous cell in ordinary batteries. In practice the sheet of carbon 
is formed of about 100 grammes of coal-dust, formed into a paste 
with molasses or tar. The paste thus obtained is strongly com- 
pressed, cold or preferably with heat, in a mould of suitable form, 
at the bottom of which has been placed previously a sheet of 
copper, of brass, or any other metal which is a good conductor, cut 
into several strips, which are found embedded in the agglomeration 
of the carbon and project from one of its extremities to constitute 
the — pole. The mould is disposed in such a manner that 
the slab is perforated throughout its thickness with numerous holes 
intended to facilitate combustion and to multiply the points of 
contact of the carbon with the nitrate, as we shall presently see. 
It bears besides upon the + ag surface rectangular depressions, 
15 millimetres deep, divided by transversal partitions more or less 


numerous, obtained by the moulding. The angles thus formed are 


intended to prevent the flowing of the melted nitrate into the fire 
during the working of the apparatus. The whole surface of these 
compartments is covered by a thin sheet of asbestos paper. 
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CENERAL VIEW OF SLAB 


upper part of the brick is formed of a mixture of three parts of 
ashes and one part of nitrate of soda or potash. The ashes are 
intended to prevent a too rapid combustion, and to prevent the 
slab from melti This mixture is melted and poured upon the 
brick very hot and in a a oe. About 100 grammes per slab 
are required, equal to about 25 grammes of nitrate and 75 grammes 
of ashes. A second sheet of copper or brass analogous to the first 
is embedded in the nitrate before cooling, and forms the second 
pole of the slab. The whole is enveloped in a sheet of asbestos 


paper. 
tis sufficient to ee in a fierce fire the extremity of the slab 
opposite to the conductors, in order to obtain in a few minutes a 
continuous current—and a constant one if the slab is homogeneous 
—during its combustion, lasting an hour and a-half to two hours, 
M. Brard has not yet taken the constants of this new thermo- 
chemical battery, but in an experiment which we owe to the 
chemical department of the laboratory of the Lycée of La Rochelle, 
a single slab was sufficient to actuate an electric bell of the ordinary 
commercial form. One can, moreover, burn several briquettes at 
once, and group them in tension or in quantity to increase the 
effect. Three or four slabs in tension produce the decomposition 
of water. Such are the results at present obtained by M. Brard. 
Without eo an opinion as to the future and the results 
which will obtained from this apparatus, which is at present 
confined to the laboratory, we may observe that these researches 
are very interesting, and that to M. Brard must be ascribed the 
honour of having nm the first to construct a veritable electro- 
generative combustible. 


SANITARY INSTITUTE OF GREAT BRITAIN.—At an examination 
held November 2nd and 3rd, eight candidates mted themselves. 
The Institute’s certificate of competency to discharge the duties of 
local surveyor was awarded to C. H. Cooper, and the Institute’s 
certificate of competency to discharge the duties of inspectors of 
nuisances was awarded to J. Brown, 8. C. Legg, D. Richards, 
A. Taylor, and J. Watson. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Walter Collman, engineer, 
to the Tenedos; William J. Hancock, chief engineer, to the 
Pembroke, additional; William R. MacAvoy, chief engineer, to 
the (io vice Hancock ; John T. Price, engineer, to the Superb, 
vice Coope; Alfred M. Trivers, engineer, to the Asia, additional, 
for the Detistelion, vice Price; Andrew Lloyd, chief engineer, to 
the Sultan, vice Hunt; and William J. Pettit, chief engineer, to 
the Pembroke, additional, for the Opal. 
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BROMFIELD’S PROCESS OF IRON MAKING. 


A process for ing iron direct from the ore has been 
patented by Mr. J. C. Bromfield, Hove, Brighton, and described 
as follows :—The iron ore and fuel coal are reduced to a powder 
by a machine such as Blake’s crusher, after having been cal- 
cined in ovens above a tank filled with water, into which the 
roasted ore passes direct from the ovens. The ore then becomes 
disintegrated and friable, and the cost of reduction afterwards 
very small. The crushed iron ore and coal dust are then mixed, 
and to them is added carbonate of lime, which is also powdered 
ready for mixing, as well as alumina or sand. The proportions 
of each depend on the quality of the material used, and vary 
according to the nature of the iron in the different districts. The 
lime, however, will probably vary from one-tenth to one-eighth. 
The materials are then passed through a mixing machine and 
brought into a plastic state by the admixture of mucilage, 
obtained from steaming seaweed in a close jacketted boiler, the 
seaweed being afterwards submitted to hydraulic pressure. The 
mucilage thus obtained has the effect of cementing the pulverised 
materials which are discharged at the end of the cylinder into 
the hopper of a brick or tile-making machine. The compressed 
materials issue from the machine, either as bricks or continuous 
solid cylinders, into trucks or barrows, and are removed at once to 
the retort, there to be consolidated into coke by a process of dis- 
tillation in a furnace, which is illustrated in the annexed engrav- 
ings. In these, Fig. 1 is a front elevation, and Fig. 2 a longi- 
tudinal vertical section of a furnace and retort. Figs. 3 and 4 
show respectively an outline elevation and a ground plan of a 
series of furnaces and retorts, from which the gases are led and 
dis of, either for lighting purposes or for being burnt as a 
fuel under the furnaces. The bye-products are in this manner 
to be saved. The retorts are made in two parts; the lower, 
which is used as a cold coke chamber, is made of wrought iron ; 
and the upper, which is conical in shape, is of fireclay, in com- 
bination with either carbonate of lime or calcium oxide. The 
object is to absorb the sulphur given off from the material being 
coked during the process of gas distillation. The lime, which 
should be in a caustic state and thoroughly blended with the 
particles of the fuel, should arrest and combine with any sulphur 
which may exist in the incorporated materials, whilst acting still 
more efficiently and quickly than it ordinarily does in forming 
a flux with the intermixed silica. Each block or brick of the 
compound will thus be subjected to cementation in a carbona- 
ceous matrix, which is firmly held together by those ingredients, 
which are intended to flux the whole mass when the melting 
zone of the furnace is reached. The saving in fuel and the 
increase in the output of each furnace are due to the same cause, 
the greater quickness with which the smelting re-actions take 
place, and the much lower temperature required. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Upon Birmingham Exchange to-day—Thursday—as also upon 
Wolverhampton Exchange yesterday, there was a fairly animated, 
though not a brisk tone. Inquirers were seeking to know upon 
what terms makers were disposed to take orders in nearly all the 
departments. Nor was this all froth. 
quiries which meant business were conducted on behalf of 
United States consumers, and home users who are tendering for 
constructive and other engineering work in the market were seek- 
ing makers’ terms for forward delivery; while smaller and present 
needs were expressed to a limited extent by local users. Makers 
displayed a reluctance to quote beyond the present year, and the 
terms which they were prepared to take, when immediate execu- 
tion was stipulated, were generally without alteration upon the 
There was a conviction that though current business may 
that the early spring will bring a demand from all leading 
and home markets which will prove conspicuous. 
By mill and forge proprietors the wish jeer gs yesterday was 
mostly to restrict operations to a tol 


week, 
not be unmarked by much of the —_ usual in November, yet | systems. 
export 


ly hand-to-mouth | alm 


Uj 


Quotations were nearly all based upon the crucial £8 per ton 
for marked bars. It cannot, however, be said that that price has 
induced consumers to infer that still higher rates are nn: 
for the firms who are quoting the figure are not this week 
reporting much new business, and it is a fact that one at least of 
the concerns at which the old price of £7 10s. has been maintained 
is busier than before. 

Less difficult to buy than a week ago were perhaps good service- 
able bars at £7 and upwards of the general merchant class. From 
this figure rates went down to £615s, Common bars were pro- 
curable at £6 12s, 6d. 

Hoops were not much sought after, but as most makers were 
well off for work on earlier orders, quotations were not conse- 
quently weakened, and remained at £7 to £7 2s. 6d. and £7 5s. 

The exception to the general quietude in hoops related to that 
form of them in which, as strips, they can be stamped out into 
buckles for baling purposes. In this form hoops were sought 
after to-day in satisfaction of the necessities of the firms who 
make these fastenings for the United States, and who are now 
receiving season instructions from Transatlantic customers. 

Sheets likewise were demanded for America, but few makers 
could be found who in the present state of their order-books were 
sweet upon the business. For home work, as galvanising sheets, 
or for general braziery and for shaping sheets, the inquiries were 
steady. Prices were scarcely so strong upon the week for doubles 
and trebles, but there were no indications of weakness in singles. 
These were £8 10s. strong, but a little less respectively than £9 10s. 
for doubles and £10 15s. for trebles was being taken from old 


customers. 
Plate mills where boiler no less than nage and bridge and tank 
qualities are rolled are doing more t' the average of work. 
Excepting where terms unmodified by modern usages are still 
d ded, £9 10s. ins the quotation for good boiler plates. 
Bridge and girder or boat plates range from £8 10s. down to £7 1s., 
according to quality and size. 

Nail rods are less actively sought for, and the demand on home 
account is not improved by the prospect of a strike by the operative 
nailers. Gas strip was quiet at £6 15s, easy. 

Horseshoe and tip iron is in more than averaye request, the 
demand for the former on local account being especially 

The tendency is still towards the opening of more sections of 
ironworks. Last week I reported the starting of asheet mill of the 
Darlaston Iron and Coal Company. I may this week add that the 
guide mill of the same establishment at Darlaston-green is about 
to be again set going. It has been taken by Mr. Tolley, of Bradley, 
and the closing of their tinning eat by the Osier Bed 
Company, of Wolverhampton, will afford them the desired addi- 
tional sheet-making accommodation. 

Pig iron of several brands may be had at less money than was 
demanded three weeks and a month ago. Some Lincolnshire and 
Derbyshire samples were to-day quoted 52s. 6d., and not as for 
three weeks past 55s.; but the lower quotations did not lead to 
business. Still there are not many smelters who are anxious to 
book large orders at the prices which consumers would just now 
alone give. There are, however, only few consumers of forge pigs 
now in the market; most of them have bought well forward. 
To-day’s quotation for all-mine iron was mostly £3 10s.; a larger 
number of vendors probably than last week would have been 
induced to book at an offer of £3 7s. 6d. Transactions did not 
accompany the quotation either to-day or yesterday of £3 10s. for 
hematite pigs in other than small aulegs when lots were needed 
to complete mixtures. Staffordshire part mines were 57s. 6d. to 
55s., and cinder pigs 42s. to 45s, 

The recent heavy rains have somewhat interfered with operations 
at a few of the oollieries., While, therefore, the domestic 
collieries are not busier on the week, there is slightly more pressure 
for deliveries at some of the ironworks’ pits. 

Steel keeps in the enlarged output recently reported at 
Messrs. Tangyes, and at the works of the Patent Shaft 
and Axletree Company. At the latter place Bessemer, Siemens- 
Martin, and Thomas-Gilchrist steel are all being made. The last- 
named is not in large output, and the firm explain to me that their 
experience of it is not at present such as to induce them to 
materially slacken their efforts in respect of the two former 


There is no falling off in the inquiries on account of roofing and 
girder and bridge work for different export markets, and the con- 
siderable extent of business ype d in hand of this class seems 

ost certain to be early augmented. Simultaneously the 
prospects on home account continue favourable. A fair proportion 


of the new ironwork needed by the London and North-Western 
Railway Company for erections in Birmi , Manchester, and 
Northampton, it is being hoped will come into South Staffordshire, 

It had been — that some portion of the work for the 
Forth Bridge would have fallen to this district. It is within my 
knowledge that one firm here quoted for one-third of it, or 
14,000 tons. There seems, however, little ground to expect that 
the tender will be excepted, if it be true, as I am informed, that 
the whole contract is likely to go to one firm at a distance, at a 

ice astonishingly under the figure quoted in some other tenders. 

7 * contract, it is here understood, yet remains to be 
rai 

The operatives in the dollied chain trade came out on strike on 
Monday for an advance of 10 per cent. in wages. Nine of the 
fifty-six employers affected have ded the ad , and it is 
anticipated that the remainder will follow. 

The rivet makers now on strike in the Rowley, Old Hill, and 
Black Heath districts for an advance in wages of 10 per cent., held 
amass meeting at Black Heath on Monday, at which an offer of 5 
per cent. from the masters was refused, and a determination come 
to to continue the strike. Some of the men in the Old Hill district 
have obtained the full 10 per cent., and have resumed work. 

The horse-nail manufacturers of South Staffordshire and East 
Worcestershire have received notices from their men asking for an 
advance of 3d. per 1000 on all classes of horse-nails, Brazils in- 
cluded—to take place on the 25th inst. The notices ask fora 
reply not later t the 11th inst. Similar notices have been 
received by the employers in the common nail trade. In this case 
the advance asked is equivalent to 10 per cent., and the men state 
that they will submit a revised list after the masters’ answer. 

The South Staffordshire and East Worcestershire Trades’ Council 
have applied to about fifty of the chief masters in the forged nail 
trade asking whether they were favourable to the abolition of the 
‘* truck ” system, and if they would assist the council in suppressing 
it. Only fourteen firms, however, have replied, and at a meeting 
of the council on Saturday last this fact was unfavourably com- 
mented upon, and a resolution was passed urging the Anti-truck 
League to prosecute their efforts with redoubled vigour. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—Iron makers is this district who are mostly well 
sold are not forcing sales, and consumers who are generally well 
covered for the remainder of the year, are still waiting for any 
development of the market which may be in their favour before 

iving out further orders. The absence of any pressure to sell 
eeps prices nominally firm, but where the market is actually 
tested a tendency towards weakness is evident, and there is a 
ers, although they are not dis to give way for anythi 
like prompt delivery, are in some cases willing to sell over the first 
three or four months of next year at under current rates. 

The Manchester iron market continues very quiet, and there was 
very little business stirring at Tuesday’s meeting. Lancashire 
makers of pig iron report new orders to coming in very slowly, 
but as they are well sold for the remainder of the year, they are 
firm at their quotations of 49s. to 50s., less 24, delivered equal to 
Manchester. District brands are without material ‘aeaen 
Lincolnshire being quoted at from 49s. to 51s., less 24, for forge 
and foundry; and Derbyshire at about 51s. to 52s., less 24, delivered 
here, but — few sales are at present being made. 

In the finished iron market buyers continue to fight against the 
recent advance in prices, but the principal makers, who have 
plenty of orders in hand, are very firm. In some quarters orders 
are reported to have been coming in rather more freely during the 
week, but the weight of new business altogether is only small. 
Prices are very irregular ; for good local bars the principal makers 
are not taking less than £6 15s. per ton delivered into the Man- 
chester district, but some of the local brands can be bought at 
£6 10s., and I have even heard of sellers as low as £6 5s. per ton ; 
hoops can be bought at from £6 15s. to £7, although the makers 
generally quote £7 5s.; local made sheets average £8 12s. 6d., and 
Staffordshire qualities £9 per ton. 

The engineering trades continue well employed, and as a rule 
have plenty of work in hand to keep them going for the present, 
but there appears to be a falling off in the quantity of new business 
coming in. 

There seems to be a growing demand for the small class of 
motors, such as hot air and gas engines. The manufacture of gas 
engines is rapidly developing in this district, and one or two new 
engines are at present being brought out. Hot-air engine makers 
are also busy with orders both for home use and export, and this 
class of motor engine is coming extensively into use both for 
pumping purposes and for power. 

An ingenious arrangement for taking measurements on the 
surface, at any moment, of the quantity of air passing through a 
mine, was described by Mr. Joseph Thompson, at a meeting of the 
Manchester Geological Society, held in Lynn, on Friday. In the 
place of the ordinary anemometers now generally used in the 
mines, Mr. Thompson proposes to adopt the well-known Robinson’s 
cups, and dispensing with the present clockwork arrangement, 
which records the speed of the wind travelling over the cups, to 
connect the apparatus with an electric circuit communicating with 
the surface at one or any number of points, as desired. ~~ a 
simple mechanical arrangement the electric circuit will be broken 
at every revolution of the cups, and this will be communicated by 
a small ‘‘dead beat” hammer on a glass or porcelain dial in the 
observing station on the surface. This will be contained in a small 
wooden box, the lid of which is furnished with a crank action to 
break or connect the circuit a second time as the box is closed or 
opened. By this arrangement the manager on the surface would 
be able to ascertain, at any moment, the number of revolutions 
which were being made by the cups in the mine, and to readily 
calculate the amount of ventilation passing through the workings. 

The disputed point as to the relative merits of the different tans 
now in use for ventilating mines also came forward at the same 
meeting. Mr. Cockson, who had read a paper on the subject at a 
previous meeting, expressed the opinion that the Guibal fan, which 
he said had been found in Germany to ag 70 per cent. of useful 
effect, was to be preferred to eithe: the Waddell or the Schiele 
fans. Mr. C. M. Percy, who is well known for his contributions 
on questions connected with mine engineering, held, however, that 
the Schiele was the best fan, and criticised the construction of the 
Guibal as being wrong in principle. It was, however, generally 
admitted that with the varying conditions of different mines, any 
fair comparative test of the relative efficiency of the different fans 
was scarcely possible. 

An illustration of the difficulty which colliery proprietors have 
sometimes to encounter in carrying out measures which they con- 
sider to be for the safety of their mines was also afforded at the 
Wi ting of the Manchester Geological Society. For some 
time past the use of “Davey” lamps in mines has been almost 
generally condemned as not being sufficiently safe with the present 
powerf system of ventilation, and at a recent meeting of the 
Geological Society at Hull one of the tors of Mines intro- 
duced to the meeting what are known as the tin-can lamps, which 
he considered would be found capable of meeting the present 
requirements of mines. Since then these lamps have been intro- 
duced at several collieries in the district, but the men are refusi 
to work with them, and at one colliery have actually struck wor! 
against the introduction of the lamp. The men do not allege that 
the lamps are not safe, but their ground of complaint is that they 
do not give quite as good a light as the other lamps, a point, how- 
ever, which is open to very much question. As there is a - 
bility of this type of lamp coming into use, which is ed by 
those who have already introduced it into their mines as absolutely 
safe, it was decided at the ting to postpone a discussion on 
safety lamps, which had been intended, pending the settlement 
of the present dispute with the men. 
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The annual meeting of the West Lancashire Coalowners’ Associa- 
tion was held at Manchester, on Tuesday, and Mr. C. G. Jackson, 
of the Chamber Collieries, Oldham, was elected president for the 
ensuing year. 

A project for the construction of a new railway from Hest Bank 
to Ulverstone was explained to the members of the West Lanca- 
shire Coalowners’ Association at the annual meeting by Mr. W. J. 
Walduck, of Silverdale, and in view of the rumoured acquisition 
by the Midland Railway Company of the Furness line, considerable 
importance was attached to the proposed scheme. The line is to 
be carried across the sands, and will lessen by fully one-half the 
present railway distance between Hest Bank and Ulverstone. Part 
of the scheme consists in the reclamation of a large area of land 
now covered at high tides. 

In the coal trade the recent pressure for supplies has dis- 
appeared, but colliery proprietors have not yet cleared off all their 
old orders, and these, with a fair demand still coming in, are more 
than sufficient to take away all the present output, which continues 
limited in extent. Buyers do not show much willingness to pay 
the advanced prices, and in some cases there is a little giving way 
to secure good orders, but prices generally are without material 
alteration, and at the pit mouth average about 11s. for best coals ; 
Ss. to 9s. for seconds ; 6s. 6d. to 7s. 6d. for common coals; 5s. to 
- ty for burgy ; and 3s. 9d. to 4s. 3d. per ton for good ordinary 
slack. 

The demand for shipment bas been only moderate, and steam 
coal delivered at the high level, Live l, or at the Garston 
Docks, can be bought at from 8s. to 8s. 3d. per ton. 

For coke there is a good demand, and with the upward move- 
ment in coal prices have generally been put up about 10d. per ton. 
The average quotations at the ovens now range from 10s. to lls. 
me common sorts up to 14s. and 15s. per ton for the best made 
cokes. 

The wages agitation having been settled so far as the colliers are 
concerned, has extended to the underground daymen, and during 
the past week there have been disputes at most of the collieries in 
the West Lancashire district, which has resulted in a number of 
the pits being stopped for several days. Generally advances 
averaging about 5 to 10 per cent. have been conceded to the day- 
men, and work has now in most cases been resumed. With 
regard to the recent advance in wages, it will be of interest to 
note that in the Ashton and Oldham district, where the sliding 
scale is in operation, the making up of the books for last quarter 
shows that there has been no advance realised in prices to entitle 
the men to an advance in the rate of pay, and in the above dis- 
trict wages will consequently remain without change for the next 
three months. 

Barrow.—The tone of the hematite iron trade is somewhat 
quieter on the week, but no change in the actual business position. 
There is not quite so strong an inquiry, but there is a general dis- 
‘nae sae on the part of makers not to sell at lower values, and the 

usiness which has been transacted during the week has been at 
undisturbed rates. 58s. net per ton at works is the quotation of 
No. 1 Bessemer; No. 2, 57s.; and No. 3, 56s. Both on home and 
foreign account deliveries have of late been great, but on the 
latter no doubt there will soon be a falling off, because of the 
season being far advanced. Makers have a considerable amount of 
business on hand, and the indications are such as to warrant the 
assumption that, independent of new orders, good trade will con- 
tinue throughout the winter. There is a brisk employment in the 
steel trade, especially of railway material, and the output of 
merchant qualities is well maintained. Iron shipbuilders are busy, 
and new orders are coming to hand. There is a good demand for 
iron ore at an average of 14s. per ton at mines. The coal trade is 
nt at but higher values are expected to be realised in a few 
weeks, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

I HAVE the best possible authority for stating that there is no 
foundation whatever for the assertion that changes are being 
contemplated at the Atlas Works—Messrs. John Brown and Co., 
Limited—‘‘ which will probably result in the discharge of a 
considerable number of men.” It arises out of the introducing of 
machinery which will greatly facilitate the sawing off of armour- 
plate ends. These new sawing appliances will not lessen the 
number cf hands employed. There is great activity in all the 
departments at the Atlas Works, and the company has not the 
remotest intention of discharging workmen in any part of their 
establishment. 

Following the example so successfully set by the colliers, the 
ironworkers have held a meeting at Sheffield, and resolved to 
agitate fora 10 per cent. advance, the resolution expressing the 
opinion that the South Yorkshire ironworkers were entitled to this 
advance in virtue of the recent rise in the selling price of iron. The 
employers in this district are governed by the rate of wages paid in 
South Staffordshire. There the men are agitating for 10 per cent., 
and if it is given in that quarter the advance will also be conceded 
in South Yorkshire. 

Mr. B. Pickard, the secretary of the Yorkshire Miners’ Associa- 
tion, at Barnsley, has issued a circular in which he states that the 
majority of coalowners who have been appealed to have granted 10 
per cent. advance, and that 114,674 men in the Midlands and 
Wales have voted in favour of restriction of the output. ‘‘ The 
offer of the South Yorkshire owners of 5 per cent. and a sliding 
scale has not been entertained, but the offer of the West Yorkshire 
owners of 10 per cent. has been accepted to avoid a strike.” This 
sentence from the circular reads as if Mr. Pickard had a rod in 
pickle for the South Yorkshire owners for being the last to concede 
the 10 per cent. Though formal acceptance of the employers’ 
resolutions seems withheld, there is no fear of further trouble in 
the South Yorkshire coal-field, unless it is in the matter of restrict- 
ing the output, which is exciting some uneasiness. 

Coal of all kinds has promptly risen in response to the advance 
of wages. During October the value of house coal rose from 
1s. 10d. to 2s. 1d. per ton, 1s. to 1s. 2d. of that being obtained 
immediately on the back of the 10 per cent. A further advance of 
1s. per ton is expected during this month, there being at present 
a very active demand for house coal. Manufacturing fuel has also 
been advanced 5d. to 8d. per ton, but in face of the demand for 
the Baltic ports having now stopped, it is hard to see how coal for 
manufacturing purposes can be permanently increased in value. 

Meetings are being held in this district to arrange for the restric- 
tion of the output, so as to keep up the present prices, and, if 
possible, secure still higher wages. The policy of restriction, if 
pressed, will tell more seriously against the collier than the coal- 
owner in the long run. The coalowner will certainly lose upon 
running contracts, but when restriction operates closely old pits 
will be reopened and new hands put on to work them, and the 
collier will find that thongh he gets more money for his work, he 
has less work, and, practically in the end, he will have less wages 
to take home. The wise policy of the miners now would be to let 
wellajone, and refrain from any attempt to force the market. 

A noticeable improvement is taking place in the South American 
trade. There are heavy buyers from the Spanish settlements, and 
good orders are being placed with several Sheffield firms. From 
the United States there is a continued call for the best classes of 
cutlery, and three leading houses—Messrs. Joseph Rodgers and 
Sons, Limited, Messrs. Harrison, Brothers, and Howson, and 
Messrs. George Wostenholm and Sons, Limited—are full of work, 
the latter company sending largely to the Western States. The 
Australian orders are also very important, and the colonial demand 
generally is very gratifying. 

The silver-plating and kindred trades are beginning to feel the 
order pressure at the approach of Christmas. Several very fair 
orders have this week been taken on metropolitan account. 

The recent advances in ivory will, I hear, be followed by another 
15 per cent. almost immediately. A Sheffield manufacturer told 


me this week, as proof of the rapid increase in value, that three 
ears ago a complete table knife, in ivory, could be furnished at 
ess cost than the ivory in the haft can be bought at to-day. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Very little business was transacted at the Cleveland iron 
market held at Middlesbrough on Tuesday last, and the sales of 
pig iron made were at prices somewhat lower than have ruled 
lately. The Cleveland and the Glasgow ‘“‘ bears” are doing their 
utmost to weaken the market, but it is not likely that they will 
succeed to any great extent. There is scarcely any pig iron to be 
had for early delivery, and prospects are very much in favour 
of producers. Stocks are being greatly reduced ; the ironmasters’ 
returns for last month are very satisfactory, and there is little 
doubt but that the exports for November will be above the 
average. Makers can, therefore, well afford to hold back. Those 
outside the combination and merchants having any iron to 
sell were on Tuesday asking for early delivery of No. 3 g.m.b., 
44s. to 44s. 6d. per ton f.o.b., and there was no business done at less 
than the former figure. The leading firms of smelters hold to 
their quotation of 45s. per ton for No 3, but are now booking 
very few if any orders at that figure; being, however, well 
supplied with orders, they can afford to wait. Connal’s No. 3 
warrants are being offered at from 43s. 6d. to 44s. per ton f.o.b., 
but speculators are not inclined to give so much, consequently 
very little business is being done. 

The stock of Cleveland iron in Messrs. Connal’s store has 
decreased 601 tons during the week, the quantity on Monday 
last being 102,247 tons, as against 102,848 tons on the previous 
Monday. 

The shipments from the Tees for the five working days ending 
Monday last were as follows :—Pig iron, 18,049 tons, and manufac- 
tured iron, 4449 tons. 

The manufactured iron trade cannot be said to have improved 
during the past week. There is still a good deal of inquiry, but 
buyers give out their orders with reluctance, and only for what 
they are in urgent need of. Most of the works are, however, well 
supplied with orders for the present, and the cost of production 
having been enhanced, it is not likely that lower rates will prevail. 
Ship-plates are £6 12s. 6d. to £7 per ton, angles £6, and common 
bars £6 5s. per ton, free on trucks at works less 24 per cent. 
discount. Puddle bars are £4 2s. 6d. net at works. 

The demand for steel rails is somewhat better, but prices have 
not improved. 

The Cleveland ironmasters’ returns for October were issued on 
Friday last, and show that out of 164 furnaces built there are 121 
in blast. Of these eighty-four are making Cleveland iron and 
thirty-seven are making hematite. At the end of September there 
were 120 furnaces at work. Since then, Mr. E. Williams, of the 
Linthorpe Ironworks, has blown in another furnace which is 
making hematite. Messrs. W. Whitwell and Co. have changed 
a furnace from hematite to Cleveland iron. There is therefore 
one additional furnace on native iron, the number on hematite 
being the same as a month ago. The make of Cleveland iron for 
October was 156,154 tons, and of hematite 74,077 tons, the former 
being 6999 tons, and the latter 3422 tons increase upon the pre- 
vious month. The quantity of iron in stocks and stores altogether 
amounted to 239,062, being a decrease of 30,211 tons since Septem- 
ber 30th. Stocks have fallen 195,379 tons since September 30th, 
1881. 

Messrs. Monkhouse, Goddard, and Co., accountants under the 
Durham miners’ sliding scale agreement, have issued their certifi- 
cate for the three months ending September 30th. They certify 
that the net average selling price of coal for the time named was 
4s. 9°72d. per ton. The prevailing rate of wages will therefore be 
advanced 1} per cent. 

The supplementary returns Mr. Waterhouse was requested to 
furnish to the North of England Board of Arbitration in connec- 
tion with the present wages dispute have just been issued. They 
refer to the sales of manufactured iron made from the Ist to the 
18th of October. The net average selling price is certified to have 
been £6 8s, 2°23d. per ton for all classes of iron, and £6 8s, 2°92d. 
per ton excluding rails. 

The annual general meeting of the Cleveland Institute of Engi- 
neers was held on Monday evening last. A report and balance- 
sheet was presented, which showed that the Institute was in a 
flourishing condition, and had done much valuable work during the 
preceding year. In order, however, to provide for still further 
usefulness, it was announced that a proposal would be submitted 
to increase the subscription of members from one guinea to thirty 
shillings, and of graduates from half a guinea to one guinea per 
annum. The president-elect, Mr. E. F. Jones, of Normanby Iron- 
works, then read his address. The subject was the history of the 
Cleveland iron trade, and the author’s long residence in the dis- 
trict enabled him to make it extremely interesting. 

It is announced that there is a strong probability of the Tees- 
mouth being selected by the Government for a harbour of refuge 
for vessels engaged in the North Sea trade. There are certain 
advantages possessed by this locality which seem to indicate that 
such a harbour could be made more cheaply, more quickly, and 
more advantageously here than anywhere else. Thus the position 
of the Tees-mouth is about midway between the extreme ends of 
the east coast. The headlands forming the Tees Bay afford con- 
siderable shelter of themselves, and the Tees-mouth is very 
spacious and well adapted for deepening into a harbour. As 
material for the work there is a practically unlimited quantity of 
slag available, which may be had for almost nothing, and may be 
deposited wherever wanted for a cost per ton scarcely worth 
mentioning. It is much to be hoped that this great and useful 
national work will be proceeded with without delay. 

The day has not yet been fixed for the arbitration upon the iron- 
workers’ wages. The delay has arisen from the necessity for Sir J. 
W. Pease to remain in London until the Procedure debates have 
been brought to a conclusion. The masters’ case for a reduction of 
wages has already been put in, and the representatives of the men 
are preparing their case for an advance. Meanwhile the old rate 
of wages is being paid, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow iron market, which was very dull up till the close 
of last week, recovered a little on Monday ; but thereis still a want 
of strength in the speculative department of the trade. The ship- 
ments of pig iron turned out about 2000 tons less than was antici- 
pated, a fact which had a bad effect, although the exports cannot be 
expected to continue so high at this season as they have been during 
the past few months. But opposite to the decrease in shipments falls 
to be placed the report that the ironmasters were about to increase 
the wages of their workmen, and it was chiefly this latter rumour 
which operators seized upon to give the quotations an improved 
turn. In the course of the week about 600 tons of pigs have been 
withdrawn from Messrs. Connal and Co.’s stores, and it is not now 
expected that the decrease of stock will be so great as of late. 
One furnace has been relighted at Coltness, making 114 in blast, as 
compared with 106 at the same date last year. 

Business was done in the warrant market on Friday forenoon 
at 49s. 9d. to 49s. 74d., and back to 49s. 9d. cash, and 50s. 1d. to 
49s. 104d. and 49s. 11d. one month, the afternoon quotations being 
49s. 8d. to 49s. 44d. and 49s. 6d. cash, and 49s. 8d. to 49s, 11d. one 
month. On Monday forenoon transactions were effected from 
49s. 44d. to 49s. 6d. cash, and 49s. 7}d. to 49s. 84d. one month. 
That afternoon the market was firmer at 49s. 5d. to 49s, 8d. cash, 
and 49s, 8d. to 49s. 10}d. one month. On Tuesday forenoon busi- 
ness was done at 49s. 84d. to 50s, cash, and 50s, to 50s. 3d. one 
month, business in the afterroon being at 50s, 1}d. cash, and 


50s. 44d. one month, Business was done on Wednesday from 
50s. 3d. one month, and 49s, 74d. cash. 'To-day—Thursday—busi- 
ness was done at 4s, 9d. one month, and 49s, 54d. cash. 

The quotations of makers’ iron are a Shade lower, as follows :— 
Gartsherrie, f.o.b, at Glasgow, per ton, No. 1, 64s. 6d.; No. 3, 
54s. 6d.; Coltness, 69s. 6d. and 55s. 6d.; Langloan, 68s. and 
56s. 6d.; Summerlee, 64s. 6d. and 54s. 3d.; Calder, 64s, and 538s, 6d.; 
Carnbroe, 58s. and 52s. 3d.; Clyde, 54s, 6d. and 528, 6d.; 
Monkland, 51s. 9d. and 50s.; Quarter and Govan, 51s. 6d. and 
49s. 9d.; Shotts, at Leith, 66s. and 56s. 6d.; Carron, at Grange- 
mouth, No. 1, 538s.; ditto, specially selected, 57s. 6d.; No. 8, 
52s.; Kinneil, at Bo’ness, 51s. and 49s. 6d.; Glengarnock, at 
Ardrossan, 58s. and 52s.; Eglinton, 52s, 6d. and 50s. 6d.; 
Dalmellington, 53s. and 51s, 6d. 

The manufactured iron trade continues in an active state, and 
there is also a large amount of employment at the steel works, 
although, on account chiefly of the breakdown of the demand from 
America, the inquiry for steel rails is dull and the prices low, 
Common iron bars are quoted at £6 5s.; best bars, £6 15s.; angles, 
£6 5s.; ship plates, £7 5s.; and boiler plates, £11 5s. Steel angles 
are £9; ship plates, £10; and boiler plates, £11 5s, The exports 
of manufactured iron articles from Glasgow in the course of the 

ast two weeks embraced £52,100 worth of machinery, chiefly 
ocomotives and sugar-making plant; £3500 sewing machines ; 
£11,000 steel manufactures, besides £1667 blooms ; £78,000 various 
iron articles. 

The coal trade is brisk, and there is a general tendency to firmer 
prices, the later f.o.b. advances being as a rule well maintained, 
In many localities, although not universally, the prices of coals 
have been also raised to the household consumers. There is great 
activity in coal in the Monkland district and likewise about 
Hamilton, Motherwell, and Wigham. The coalmasters have still 
some complaint as to a scarcity of railway trucks to convey the 
mineral to the ports, although the railway companies are now 
exerting themselves to supply the wants as much as possible. Ata 
meeting of coalmasters in the Bedford Hotel, Glasgow, on Monday 
last, it was agreed to memorialise the directors of the Caledonian 
Railway on this subject. The meeting was but poorly attended, but it 
would no doubt have been otherwise had it taken place on Wednes- 
day, which is the regular weekly market day. During the month 
of October 71,513 tons of coal were shipped at Burntisland, being 
1000 tons more than in the same month last year, and 29,352 above 
those of October, 1880. Prices at the Fife ports are firm at 7s. 6d., 
7s. 9d., and in some cases 8s. f.o.b. per ton. Orders for both home 
and foreign markets are reported on the increase. The week’s 
shipments of coal from Leith consisted of the dispatch of twelve 
steamers, mostly for continental ports, carrying an agsregate of 
about 6000 tons. At Grangemouth the export of coals is heavy, 
the past week’s being about 5000 tons. 

The miners in Lanarkshire are this week expecting an advance 
of wages to the extent of 6d. a day, but the masters made the 
increase conditional upon their being successful in obtaining a rise 
in the price of coals. Some days, or perhaps a week or two in 
‘certain districts, will elapse before it is certain what course will be 
adopted in the matter. Ata private meeting of the ironmasters 
on Wednesday it was resolved not to give the advance to the miners 
in their employment. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

OLD residents in the Welsh colliery districts well recollect the 
rough customs adopted with regard to injured colliers. A door 
was taken off its hinges, the injured man borne upon it, his head 
being in the lap of another workman, who, when the injury was 
not very severe, seemed to enjoy his ride, and showed his white 
teeth and eye-balls smilingly. I am glad to record civilising 
indications. Mr. W. T. Lewis has suggested the adoption of the 
St. John’s Ambulance Association arrangements at every colliery, 
and has given an ambulance to the Lewis Merthyr Colliery as a 
beginning. This excellent step will, I hope, be generally followed. 

There has never been seen such an accumulation of coal as was 
noticed the last few days in the Khondda. Vessels could not 
come into port owing to stress of weather, and to take trucks down 
on the dock rails would have entailed demurrage. Shipping 
has suffered severely, and the storms have had a prejudicial 
effect on all departments of the coal trade. Several coal vessels 
from Welsh ports have been lost, and others driven into ports with 
damaged sails, yards, or still graver injuries. In the colliery 
districts some casualties have occurred from the floods. An idea 
of the currents flowing from old workings this week is given by 
one manager, who states that the current from an old level was 
8ft. wide and one yard in depth, and its force tremendous. 

Most out-of-door operations, bridge work, &c., have been sus- 
pended, but the iron and steel works generally have not been 
affected, and about 6000 tons rails and bars have been despatched 
during the week. The destinations were principally Aarhuus, 
Maceio, Baltimore, and Monte Video. 

In spite of the badness of the weather 20,000 tons Spanish ore 
came into the ports of Cardiff and Newport last week. 

Patent fuel has been the greatest sufferer by the storms. From 
Swansea last week instead of a total of 3000 to 5000 tons, only 110 
tons weredespatched, Generally thecoal trade may be regarded, both 
house and steam, as unaltered in its prosperous state. If exports 
show a decline it is from the prevalence of contrary winds, and not 
from lack of orders, as the leading coalowners are well placed for 
many months to come. Prices remain about the same, but aslight 
advance has taken place in best coals at Swansea. 

I noticed this week a fine train of Cannel coal brought into 
Wales for use at one of the gasworks, This is a novelty, as the 
Energlyn and Viponds coals are found well suited for gasworks. 

The Mumbles Local Government contemplate disusing gas and 
obtaining electric light for their district. 

The Nantyglo and Blaina Iron Company paid on Saturday a 
dividend—half yearly—of 4 per cent. upon their 8 per cent. pre- 
ference shares. 

The official announcement of ‘no alteration in the colliers’ 
wages” has been made by the South Wales and Monmouthshire 
Sliding Scale Association. 

A meeting of house coal representatives, and steam coal as well, 
has been held to discuss an invitation received from Leeds inviting 
co-operation of action in December next, restricting hours of 
labour and output of coal. It was finally decided to determine 
the question at another meeting. With regard to the restriction 
of hours of labour on railways, the Taff Vale Railway directors 
have decided not to grant the application of their employés. The 
question of proper times for the men will be left with the traftic 
manager, and the men can certainly depend upon thorough con- 
siderate treatment at his hands, 

One of the collieries at Maesteg has been stopped, but it is not 
supposed to be for permanence, only for an extension of operations. 

An excellent initiatory step for the good of the colliers has been 
taken by the Harris Deep Navigation Colliery. They propose to 
build houses for the colliers at a redemption price of 10s. per 
month. The houses are to be well-built and fitted with all accom- 
modation, and as soon as the cost has been cleared—ten years— 
the house will become the collier’s own property. 

Pitwood is again advancing in price. 

Enquiries for small coal continue unchanged. 

A series of meetings haye been held by the Dean Forest miners 
on the subject: of the existing scale, and they have decided to 
— the basis on which the recent advance of 5 per cent. was 
made, 

Two men were killed on Monday at Tynebedw Colliery by the 
breakage of a wire rope, and work was suspended on Tuesday in 
consequence. It would be well to test these wire ropes periodically. 

The Rhondda monthly meeting of colliers has been held, and all 
passed off satisfactorily. 
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THE PATENT JOURNAL. 


Condensed yrom the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent: -office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ojice officials, by 
giving the number of the page of Tue ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specisication. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
jinding the numbers of the  Ripecrfoation, 


Applications ‘ or or Letters Patent. 

*,* When patents have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 

81st October, 1882. 

5172. Gas, &c., Fornaces, T. Layton, Redditch, 

5173. Fasteners for Wrarino J. N. Aron- 
son, London. 

5174. Arc Evectrric Lamps, F. L. Willard, London. 

5175. Bonpins, EF. Tweedale, Accrington. 

5176. CONSTRUCTING Banps and Same, L. 
Binns, Bradford. 

6177. Coatina Surraces of Leap, J. Mang- 
nall, Manchester. 

5178. F. F. Atkinson, New York. 

5179, Sewine Macutines, G. Browning, Glasgow. 

5180. Suapinc or C, Anderson and T. 
Cormie, Leslie, N.B. 

5181. AccommopaTinGc E vecrricaL Conpuctors in 
Srreets, H. F. Joel, London. 

5182. TetecraPH Printinc, J. Imray.—(A. Knud- 
Brooklyn, 

5183. Seconpary Voitaic Batreries, R. H. Woodley 
and H. F. Joel, London, 

5184. Measuninc Power TransmiTreD by Darivinc 
Betts, C. V. Boys, Wing. 

5185, Securinc Criocks, J Ganter, London. 

5186. Srove-pipe AtracuMents, J. Wetter.—(C. Lovell, 
Massachusetts, U.S.) 

5187. Umprecias, W. E. Gedge.—(H. Bollack and G. 
Mayer, Paris.) 

5188. Gas Motor Enornes, T. Ashbury, H. Sumner, 
W. Lees, and R. W. B. Sanderson, Manchester. 

5189. Ci.EANING, &c., CurRANTS, &c., D. Fox and A. 
Wheeler, Darlington. 

5190. RETAINING &c.,in Piace, G. Schubert, 
London. 

5191. Comprnep Reapinc and Suea¥r-BINDING MACHINE, 
W. Mel. Cranston.—(Walter A. Wood Mowing and 
Reaping Machine Company, Hoosick Falls, U.S.) 

5192, Measurino Water, &c., J. A. Muller, London. 

5193. Compounn for Retarpine Passace of Heat, W. 
Whiteman.—(X. Eberts and J. Lee, New York, U.S.) 

5194. Fastentncs for Bracecers, &c., E. Jones, 
London. 

5195. Automatic WeicuineG, W. T. Whiteman.—(C. C. 
Clawson, Raleigh, U.S.) 

5196. Maxine Soap, &c., J. T. Armstrong, Newcastle- 
under-Lyne, and W. Bostock, Liverpoo 

5197. Fiusninc Warter-cLosets, W. R. Lake.—(J. 
Cooper, Boston, U.8.) 

5198. Propucine Bi-sutpHipe of Carson Vapour, W. 
R. Lake.—(W. 8. Colwell, Pittsburgh, U.S.) 

5199, Comprnep Water and Ark Pressure Morors, 
A. J. Boult.—(A. Dotta, Trieste.) 

5200. VaLves by Evecrricity, J. 
Formby, Formby. 

lst November, 1882. 

5201. Makinc Paper, F. Wrigley & J. Robertson, Bury. 

5202 Tupes, G. Little, Oldham. 

503. Furnaces for Treattsc Town Rervusz, B. D. 
Healey, Brighouse. 

5204. Gas Licntino Apparatus, T. Thorp, Whitefield. 

5205. Utitisrsc Variovs Gums as Susstitute for 
Gutra-PERCHA, J. E. T. Woods, London. 

5206. Retention Sprincs for Umpretias, W. H. 
Belknap, London. 

5207. Means for Rassinc Liquips, F. A. Bonnefin, 
London. 

5208. Makino Movutp Canptes, J. J. Claret, London. 

5209. Sewine Macuinery, F, Simmons, London. 

5210. LOWERING SuHIPs' Boats. R. R. Duncan, Leicester. 

5211. Nets, G. Read, 

5212. Screw Prope.iers, W. Sunderland. 

5213. Lixtncs for Surrt Fronts, Wetter.—(Kruse 
and Breying, Germany. 

5214. GeneraTING PeTro_eum Vapours, H. Swoboda, 
Germany. 

5215, Moutprne, E, Peyton & C. Burley, Birmingham. 

2516. Sart Fronts, J. W. Frost, Aldermanbury. 

5217. Spritrinc Wittow Wirues, J. Y. Johnson.—(C. 
Pieper, Berlin.) 

5218. PropeLiine Boats, J. Y. Johnson.—(H. Martin 
and F, Segondy, France.) 

5219. Rerriceratino Rooms, J. Y. Johnson.—(J. B. 
J. Mignon and 8. H. Rouvart, Paris.) 

5220. Sarety Va.ves, D. Cockburn, Glasgow. 

5221. Puriryina Coat Gas, C. C. Walker, Lilleshall, 
and W. T. Walker, London. 

5222. Spinnino, &c., Frsrous Sunstances, E. Rush- 
worth, Idle, near Leeds. 

5223, LOWERING, &e., Suips’ Boats, M. Bourke, U.S. 

5224. PLacine Foo SIGNALS, T. Guttridge, London. 

2nd November, 1882. 

5225. AxLe Fittinos and Sprines of Venicies, H. 
Weatherill, Manchester. 

5226, CLosina Bottves, J. Airey, Darlington. 

5227. Governors for SteAM ENo1NgEs, T. Browett and 
H. Lindley, Salford. 

5228. VaLves, &c., for Sream, &c., FLuip under Pres- 
surg, G. Furness and J. Robertshaw, Manchester. 
6229. Treatinc Leatner for Boots, &c., T. Gare, 

Stockport. 

5230. PurIFYING Coat Gas, C. Estcourt, Manchester. 

5231. Faciitatinc Formation of Worps and 
Numbers, J. Wetter, New Wandsworth.—(S. Ridel, 
France. 

5232. Breakine, &., Frax, &c., J. Shinn, U.S. 

5233. Batuina, &c., "APPARATUS, W. Morgan-Brown.— 
CW. W. Rosenfield, U.S.) 

5234. Bicycies, G. Singer, Coventry, and W. R. 
Davies, Abergavenny. 

5. Draveut in CHIMNEYs, P. A. Bayle, 

aris. 

5236. Sroppine Borries, A. M. Davis, London. 

5237. Mustca Instruments, A. Banger, Worcester. 

5238. Lamps, A. H. Robinson, Dublin. 

5239, Furnaces, &c., A. J. Boult. (W. Heiser, Berlin.) 

5240. ‘Sroprine of Macuinery, W. 
Lake.—(J. A. Horton. Reading, U.S.) 

5241. Evecrric Time Batt, W. R. Lake.—(Standard 
Time Company. Incorporated, U.8.) 

5242, PLoueus, E, Savage, Church Preen. 

8rd November, 1882. 

5243. HorsesHors, W. Morgan-Brown.—({H. Gentzke, 
Berlin.) 

5244. Evevators for Grain, &c., H. Garland, West 
Kirby, and R. Bennet, Live’ iL. 

5245. Macuinery for sr INNING, &c., H. B. Barlow.— 
(E. C. A. Masson, Paris.) 

5246. MeTaLtic Wacons, R. Hudson, Gildersome. 

5247, Heatina Water by Gas Jets, J. H. Topham, 
Manchester. 

5248. Diacine Apparatus, F. Proctor, Stevenage. 

5249. Prerarine Wicks of RAILWAY CARRIAGE Lamps, 
H. Defries, London. 

5250. Suprptyina Barus with Water, W. D. Scott- 
Moncrieff and W. Dodds, London. 

5251, AgRIAL Navication, P. Jensen.—(G. Koch, 
Munich, Bavaria.) 

5252, Coat, &., G. Paisley. 

5253. Toy Locomotive W. Hall, Beckenham. 

5254. Drivina TRamcarRs, &c., by Evecrricity, A. 

kenzaun, Leytonstone. 


5255, Decantine Liquips and PREVENTING OVERFLOW, 
D. G. Joy, Hull. 
5256. MaKING ARTIFICIAL Ice in Buiocks, T. D. Kyle, 
London 
5207. Dewraniie the Beps of Rivers, J. N. Moerath, 
mdon. 


4th November, 1882. 


5258, Locks for Doors and Hanpves for 
Same, J. Edwards, London. 
259. Winpow Fasteners, A. E. Crisp, London. 

5260. MecHanicaL Sroprer for Borries, C. A. Stahlin, 
Stockholm, 

5261. Process for Makino ARTIFICIAL LEATHER, W. A. 
Barlow.—(B. Pollak, Vienna.) 

5262. Makino Corsets, E, W. Almond, Bristol. 

5263. Apparatus for Comurnc Woot, &c., F. Illing- 
worth, Bradford. 

5264. Makino of Coat Gas, H. E. Newton,—(A. Klinne, 
Germany.) 

5265. Uritisinc Evectrricity for MepicaL Purposes, 
T. Welton, London, 

5266, CLosinc Doors, &c., R. Chapman, Patricroft, 
and J. Hibbert, Manchester. 

5267. CoupLincs for Rareway Veuicies, W. Wright, 
and J. Pethick. Plymouth. 

5268. Bearinos for Screw Suarts, J. Rebecca, Liver- 


pool, 

5259. PREsERVING Foops, &., W. H. Thew.—(P. 
Forb:s, South America.) 

5270. Rowina Boats, A. J. Boult.-(W. Rettig, Berlin.) 

5271. MAKING to Scare, J. Wetter.—(A 
Wachs, Sa.cony.) 

5272. Leatuer & Hose, E, Nunan, London. 

5273. SMALL-aRMs, A. Henry, Edin- 
burgh. 

5274. Hat Pros, &c., cn Watts, A. M. 
Clark.—( Messieurs Gollot Freres, Paris. 

5275. Mitistone, W. R. Lake.—(P. Vérat, Paris.) 

5276. Uritisinc Morive Force of Waves, W. R. Lake. 
—(A. de Sousa, Paris.) 

5277. ConsrructinG Water WHEELS, &c., J. Knight, 
London. 

5278. TeLecrarH CaB_es, G. E, Vaughan.—(S. Trott 

F, A. Hamilton, Canada.) 

5279. CLocks for SiGNAULING by Evectricirty, W. R. 
Lake.—(Standard Time Company, Incorporated, U.S.) 

5280, SicgNALLING by Evecreicity, W. R. Lake.— 
(Standard Time Company, Incorporated, U.S.) 

6th November, 1882, 


5281. Burrine Straps for Looms, T. Brown, Manchester. 

5282. CompounD MARINE Enoinzgs, J. McFarlane, 
Dundee. 

5283. TRaNsctucent P.iates for Usk as Grass, W. 
Kennedy, Glasgow. 

5284. 8. Walter. Berlin. 

5285. ARTIFICIAL Du NG, 8. Walter, Berlin. 

5286. Bopstns, J. Clayton, Bradford. 

5287. UMBRELLA Frames, &c.. 8. Scherer, London. 

5288. Rerininc Cast Iron, J. Wetter.—(C. Lévique, 
France.) 

5289. Lockrne Bott, H. Scott, 

5290. Consuminc Smoke in Borters, F. Cheesbrough. 
—(C. and H. Zacharius, Vienna.) 

5291. Sprnninc Woot, &c., W. Turner, Bradford. 

5292. CENTRIFUGAL SEPARATING Macuine, F. H. F 
Engel.—(H. Petersen, Hamburg.) 

5293. Locks for Rivers, &c., J. N. Moerath, London. 

5294. Foxtnos for Spirits, J. Blum. London. 

5295. Borter Furnaces, W. Mowatt, Slateford. 

5206. Tappixnc Casks, G. W. von Nawrocki.—(J. 
Schaefer, New York, US) 

5297. TReaTING Leaves, H. C. Smith, 
Richmond. 

5298. Runninc Merats into SeveraL Mov tps, F. 
Asthéwer, Germany. 
5299. IntTERIOR of HoLttow Wake, J. V. 
Hope, Wednesbury, 

5300. ELECTRO-PLATING with NickEL, A. J. Boult.—(J. 
Vandermersch, Belgium.) 

5801. ORNAMENTATION Of METALLIC BepsteEaps, R. G. 
Hodgetts, Birmingham. 

5302. Tickets for Passencers, &c., A. 
Ellisen, London. 

5303. Puriryinc Sewaog, F. Petri, Berlin. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
5136. Watcuman’s Time Detectors, J. Wetter, 'New 
Wandsworth.—_A communication from G. F. 
Ransom, Cleveland, Ohio, U.S.—28th October, 1882. 
5165. Gas Cookine Stoves, &c., A. M. Clark, Chancery- 
lane, London.—A communicatien from W. W. 

Goodwin, Philadelphia, U.S.—30th October, 1882. 

5188. Gas Moror Enornes, T. Ashbury, H. Summer, 
W. Lees, and R. W. B. Sanderson, Manchester.—31st 
October, 1882. 

5197. Frusuinc Water-ciosets, W. R. Lake, South- 
ampton-buildings, London.—A communication from 
J. Cooper, Boston, U.S.—31st Octeber, 1882. 

WILLOW Wires, J. Y. Johnson, 
Lincoln’s-inn-fields, London..-A communication 
from C. Pieper, Berlin, Germany.—lst November, 
1882. 

5223. Lowerinc, &c., Snips’ Boats, M. Bourke, 
Youngstown, U.S. —Ist Now ember, 1882. 

5256. Makino ArtTiFIcIaL Ickin Briocks, T. D. Kyle, 
London.—3rd November, 1882. 


Patents on which the Stamp Duty of £50 
has been paid. 


4414. Gas Burners, T. Heron, Manchester—29th Oc- 
tober, 1879. 

4439. Heatine, &c., Iron, &c., J. G. Willans, London. 
—8lst October, 1879. 

4470. Constructine Prers, &c., J. 1. Clark and J. 
Stanfield, London.—1st November, 

4520. Rick Covers, T. Jones, Rowley Regis. —5th 
November, 1879. 

4534. DYNAMO-ELECTRIC, &c., Macutnes, C. W. 
Siemens, London.—6th November, 1879. 

4558. Hanp Comss, J. Hart, Handsworth.—8th No- 
vember, 1879. 

4574. Propevver for Suips, J. E. Liardet, Brockley.— 
—10th November, 1879. 

4653 TRANSMITTING Power by Evectricity, J. Hop- 
kinson, London.—14th November, 1879. 

4731. MEAasuRING &c., J. McClure, Belfast.— 
—20th November, 1879. 

4809, BREECH-LOADING Snap Guns, H. F. Phillips, 
Rotherhithe.—25th November, 1879. 

4903. Fact.ITaTtING CONVERSATION by TELEPHONE, C. 
E. Scribner, London.—29th November, 1879. 

4480. Turnine of THREE or More Stpep Osvsects, G. 
W. von Nawrocki, Berlin —3rd November, 1879. 

4516 Sawinc Macuinery, W. R. Lake, London.—ith 
November, 1879. 

4465. Wuee, R. R. Gubbins, London,—1st 
November, 1879. 

4552. Wasnine Woot, &c., H. Illingworth, Bradford. 
—8th November, 1879. 

4494. ‘CrusHING, &c., PuospHates, &c., W. R. Lake, 
London. —4th ‘November, 1879. 

4545. Compine Frares, G. Little, Oldham, and T. C 
Eastwood, Bradford.—7th November, 1879. 

4630, Frre-Grates, W. H. Warman, Bristol, and J. 8. 
Bremner, Coalbrookdale.—13th November, 1879. 

4666. Wire Rope Tramways, A. 8S. Hallidie, San 
Francisco, U.8S.—15th November, 1879. 

5085. DyNAMO-ELECTRIC Macuings, &c., W. L. Wise, 
London.—11th December, 1879. 

C. 8. Tomlin, London.—5th Novem- 
er, 1879 
4518. PREVENTING OveRwinpING of CaGEs in Mine 
Suarts, J. T’anson, T. Hudson, and Rowe, 
Darlington.—5th November, 1879. 

4536, AIR-INJECTING for VENTILATING, A. M. 
Clark, London.—6th November, 1879. 

4606. Bicycurs, &c,, G. Ilston, Birmingham.—12th 
November, 1879, - 


Patents on bears the gon A Duty of £100 
has been paid. 

3814. Rivetrtinc, &c., H. MeColl, Glasgow.—3rd 
November, 1875. 

8941. Umpecuas, &c., J. Hayward, Stocksbridge, and 
W. Hoyland, Hunshelf.—12th November, 1875. 

4009. Sunce:nc Woven Fasrics, A. H. Blanche, Paris. 
—18th November, 1875. 


Notices of Intention to Proceed with 
Applications, 
Last day for filing opposition, 24th N ber, 1882. 

8042. INcanpEescenT Etectric Lamps, F. L. Willard, 
London.—28th June, 1882. 

3077. SHARPENING Saws, C. P. Martin, London. - A 

tion from E. Vallangin.—29th June, 1882. 

8081. MAKING JEWELLERY ORNAMENTS, &c., W. Skel- 
horn, London.—30th June, 1882. 

3088. Cowninc Woot, &c., J. W. Bradley and J. Wood, 
Bradford.— 30th June, 1882. 

3095. OverrLows of VALVE CLosets, H. Conolly and A. 
E. Hubert, London.—30th June, 1882. 

3096. Water Waste Preventers, H. Conolly, London. 
—30th June, 1882. 

3102. Trappine “ Micas,” J. Lovering and R. Martin, 
Cornwall.—30th June, 1882. 

3105. AGRICULTURAL ELevatTors, &c., R., J., and H. 
Wilder, Wallingford.—1st July, 1882. 

3107. Seconpary Batreriges. C. H. Cathcart, Sutton. 
—Ist July. 1882. 

$110. Door Frrniturk, J. Brownrigg, Windermere. — 
lst July, 1882. 

3115. Steam Generators, L. P. Martin, Vienna.—lst 
July, 1882. 

$123. SypHon for Drawine Orr Liquips, F. Sara, 
Plymouth, —1st July, 1882. 

3134. Grain Ecevators, H. E. Newton, London.—A 
communication from J. F. Rojer.—3rd July, 1882. 
$138, TUNNELLING and QuaRRyYING Siate, G. Hunter, 

Egham.—8rd July, 1882. 

$254. KNIFE-CLEANING Macuines, G. Kent, London.— 
8th July, 1882. 

$267. Maxinc Heets of Boots and Suogs, J. J. 
Gascoine, Leicester.—10th July, 1882. 

$295. INK-DISTRIBUTING AppaRATus, W. R. Lake, 
London.—A communication from A. 8. Doane.—11th 
Julu, 1882 

3297. BREECH-LoaDING Guns, A. N. Gavard and H. 
Millon, Paris.—12th July, 1882. 

$414. ELECTRIC-TELEGRAPH SIGNALLING APPARATUS, 
H. E. Newton, London.—A communication from O. 
Zadig.—18th July, 1882. 

$441. ReauLatinc Evecrric Lamps, A. Gray and T. 
Gray, Glasgow.—20th July, 1882. 

$454. ARRANGING Covers of Account Books, J. H. 
Linsey, London.—20th July, 1882. 

3459. Cuecktne Corps for Buinps, A. and T. H. Dix, 
Chester. —20th July, 1882. 

$548. ExTINcuIsHinG Fire, A. M. Clark, London.—A 
communication from P. C. Tabouét.—26th July, 1882. 

$625, Makino CENTRAL Fire CarTripcgs, C. 8S. Bailey, 
Essex.—31st July, 1882. 

$742. TricycLes known as CONVERTIBLE SOcIABLES, 
I. T. Townsend, Coventry.—5th August, 1882. 

3747. SPRING MATTRESSES, &., G. H. Slack, Man- 
chester.— 5th August, 1882. 

4236. METALLIC Fencino, R. J. George, Swansea — 
Com. from E. M. George.—6th September, 1882. 

4302. Apparatus for RecorpinG the Amount of Sart in 
the Warer of Sream Borvers, &c., Hon. J. W. 
Plunkett, London.—9th September, 1882. 

4390, ELectric Lamp Hotpers, J. W.Swan, Newcastle- 
upon- Tyne, and C. Swan, London.—15th September, 
1882. 

4587. REGULATING TRANSMISSION of PowER to BELLOWS 
of Oroans, J. Johnson and R. Talbot, Blackburn.— 
27th September, 1882. 

4609. Rarstnc, &c, Rivertinc Macuines, R. H. 
Tweddell, Westminster, and J. Fielding, Gloucester. 
—28th September, 1882. 

4735. Seconpary Batrerigs, C. T. Kingzett, Totten- 
ham.—5th October, 1882. 

4781. Warcues, J. A. Knott, Balsall Heath, Worcester. 
—ith October, 1882. 

4783. OPENING and CLosinc Winpow Sasues, &c., G. 
Hurdle, Southampton.—7th October, 1882. 

4797. Steam, &c., Encrnes, C. A. and R. C. Parsons, 
and J. H Kitson, Leeds.—9th October, 1882. 

4819. Dynamo or MAGNETO-ELECTRIC MACHINES, W. R. 

ke, London,:-—A communication from J. Wenstrim. 
—10th October, 1882. 

4833. CoaTinc Tin and TerNe Puates, T. H. Johns, 
Hackney.—11th October, 1882. 

4881. LUBRICATING STEAM Enorngs, G. Varley and W. 
Gregory, Over Darwen.—14th October, 1882. 

Last day for filing opposition, 28th November, 1882. 

$109. Preventinc Boat Accipents, H. 0. A. E. 
Grunbaum, Stratford. —lst July, 1882. 

$124. Sream, &c., Apparatus, J. Hastie, 
Greenock.—3rd July, 1882. 

$129. Gengeratine Execrricity, T. Varley, Waltham- 
stow, and H. Greenwood, London.—3rd July, 1882. 

$130. Fan for Exuavust or Brast G. M 
Capell, Northampton.—3rd July, 

$136. SHackces, R. M. Ruck, Chatham, —3rd July, 


1882. 

$144. Bars-wire for Fences, F. C. Glaser, Berlin.— 
Com. from A. Schniewindt.—4th July, 1882. 

$148. VENTILATING WATERPROOF RaIN-CLOAKS, &c., A. 
Sachs, Berlin.—4th July, 1882. 

3150. DyNAMO-ELECTRIC, &., MACHINES, R. Werder- 
mann, London.—4th July, iss2. 

$152. MakinG Boots and SHOES, T. Morgan, London. 
—Com. from F. A. Schmider.—4th July, 1882. 

$158. Cookine Foop, G. W. von Nawrocki, Berlin.— 
Com. from C. Becker and J. Reunert.—4th July, 1882. 

3164. BorLer for Liquips, W. A. Barlow, 
London.—Com. from J. Gareis.—4th July, 1882. 

$170. Pavement, &c., Licuts, T. G. Webb, “Manchester. 
—5th July, 1882. 

3173. Recorpinc Speecu, J. Imray, London.—Com. 
from A. Gentilli and L. Alexander.—5th July, 1882. 

3174. HorsesHors, M. Bauer, Paris. — communica- 
tion from J. R. Cancio.—5th July, 1 

3197. Tension Coup.ines, J. T. Mitehell, “Mere, Wilts. 
—6th July, 1882. 

3212. Maxine Gas, J. Thomas, Bodmin, and C. J. 
Ennor, Oporto.—7th July, 1882. 

$213. Vatves, J. Thomas, Bodmin, ‘and C. J. Ennor, 
Oporto.—7th July, 1882. 

$235. Cottectors, J. T. Mitchell, Mere, Wilts.—7th 
July, 1882. 

$247. Axves, &c., H. J. Haddan, London.—A commu- 
nication from E. Mers.—Sth July, 1882. 

3261. Sprnnine, &c., J. Myers per B. Berry, Bradford. 
—10th July, 1882. 

$274. Drivine-Gear, J. H. Johnson, London.—A com- 
munication from G. 8. Strong.—llth July, 1882. 

8278. Boor BurnisHinc Macuines, H. J. Haddan, 
London.—Com. from C. Blakeley.—-11th July, 1882. 

3279. Exectric Lamps, J. 8. Beeman, London.—11th 
July, 1882, 

3349. INCANDESCENT ELECTRIC Lane APPLIANCES, J. 
Beeman, London.—14th Ju/y, 1882. 

3351. AUTOMATICALLY SHUNTING ELECTRIC CURRENTS, 

. Beeman, London.—l4th July, 1882. 

3409. Puates for SecoNDARY BATTERIES. W. Taylor, 

— and F, King, New Cross.—l8th July, 


3452. oo PROPELLERS, R. Duncan, Glasgow.—20th 
July, 1882. 

3455. DyNaMo-ELECTRIC Macuinery, J. 8S. Beeman, 
London.—20th July, 1882. 

3467, Acoustic, &c., INstRuMENTs, F. Wirth, Germany. 
—A communication from A. Rettig.—2lst July, 1882. 

3491. Propucine PHotocrapnic Images, EF. G. Colton, 
London.—22nd July, 1882. 

4048. Makino BLvE CoLourine Matter, &c., F. Wirth, 
Germany.—Com. from E. Oehler.—22rd August, 1882, 

4282. Rina Seinnine, E. Clarke, Todmorden.—sth 
September, 1882. 


4364. Propucina Caustic ALKALIEs, &&., W. L. Wise, 
London.—Com. from C. Lowig.—14th September, 1882. 

4386. Crayon-HoLpers, J. H. Johnson, London.— 
Com. from J. Reckendorfer.—l4th September, 1882. 

4441. CoupLine Rattway C. C. Braithwaite, 
London.—19th September, 1882. 

4452. GuarpD for Boats, J. Gunn, 
Golspie, N.B.—19th September, 1882. 

4495. Macnines for Makino Bricks, W. R. Lake, 

mdon.—A communication from H. R. Dickinson. 
—20th September, 1882. 

4516. Frre-arms, W. W. Greener, Birmingham.— 
—2lst September, 1882. 

4542. Pumps, J. 8. Sawrey, A. Attwood, and H. Wood- 
burne, Ulverston.—23rd September, 1882. 

4544. CoMPOUND ATMOSPHERIC Founne.s, E. Wery, 
London.—A communication from G. E. Wery.—23rd 
September, 1882. 

4574. HyDRAULIC Macuines for Suearine, &c., R. H. 
Tweddell, Westminster.—26th September, 1882. 

4706. Maxine Paper Baos, W. L. Wise, London.— 
Com. from M. N. Stanley. 3rd October, 1882. 

4806. Harvestinc Macuines, J. Hornsby, J. Inno- 
cent, and G. Rutter, Grantham.—9th October, 1882. 
4821. Apparatus for "TRANSPORTING AFLOAT BarGEs, 
&e., C. D, Abel, London.—A communication from 

C. G. Viehoff.—10th October, 1882. 
4837. CoxstRucTING VEHICLES PRopELLED by Human 
Force, C. Truman, Birmingham.—11th October, 1882. 

4853. Compounp for Maxine TicHt Jornts, A. J. 
Scollick, London. — A communication from 
Simons. —12th October, 1882. 

5020. MECHANICAL Musical InstRuMENT Morors, G. D. 
— and G. Wood, New York, U.8.—2lst October, 
1882. 

5037. Governors, W. P. Thompson, London.—A com- 
munication from F, Cumnver.—23rd October, 1882. 
5165. Gas Cookinec Stoves, A. M. Clark, London.— 

Com. from W. W. Goodwin.—30th October, 1882. 

5217. Macuines for Spiirtinc WILLow-wiTHEs, J. Y. 
Johnson, London.—A communication from C. 
Pieper.—lst November, 1882. 

5223. Lowerinc Suips’ Boats, M. Bourke, Youngs- 
town, U.S.—1st November, 1882. 


Patents Sealed. 

(List of Letters Patent which passed the Great Seal on the 
3rd November, 1882.) 

Borers, J. Imray, London.—18th April, 


Wuex ts, T. Cooke, Manchester. 


2117. Grinpine, &€.. Fit, J. Goodwin, Stoke-upon- 
Trent.— 5th May, 1882. 

2121. WaTeR-cLoseT Basins, T. W. Helliwell, Brig- 
house.—5th May, 1882. 

2133. Sroves for Consuminc Perroteum, &c., F. J. 
Duggan, Bristol.—6th May, 1882. 

2137. Revo_vinc Harrows, &c., E. Buttoa, Stanway. 
—6th May, 1882. 

2139. VELOCIPEDES, B. Bennett, Coventry.—6th May, 
1882. 

2146. Liguip Measurinc, &c., Apparatus, E. G. 
Rivers, Thornton Heath.—6th May, 1882. 

2148. Tricycies, &., W. Dawes “and J. Tankard, 
Leeds.—6th May, 1882. 

2153. Pennotpers, W. Sinclair, East Linton.—sth 
May, 1882. 

2156. Preparinc PuotocrapHic Piates, F. Wirth, 
Germany.—S8th May, 1882. 

2159. AUTOMATICALLY Ptayinc Pianorortes, A. 
Wilkinson, Bradford.—sth May, 1882. 

2161. ReFintno Sucar, A. Scott, jun., J. D. Scott, and 
T. R. Ogilvie, Greenock.—9th May, 1882. 

2202. Motor Encines Workep by Gas, &c., 8. Clayton, 
Bradford.—1l0th May, 1882. 

2209. Grarnine, &c., Scorraces, 8S. J.J. Kelly, London, 
and C. B. Lindsay, Blackheath.—10th May, 1882 

2266. ComBINeD and Puates, W. 
Newell, Birmingham.—13th May, 188: 

2288. EvEcTRIc Lamps, E. L. Voice, *London.—16th 
May, 1882. 

2295. CoMPENSATING DyNaAMO-ELECTRIC Macuings, B. 
H. Chameroy, France.—16th May, 1882. 

2299. CapineTs or Stanps, W. R. Lake, London.— 
16th May, 1882. 

2355. Curtine Teetu of Fires, P. Ewens, Cheltenham. 
—19th May, 1882. 

2368. Inpicators for Steam Encines, G. Hambruch, 
Berlin.—19th May, 1882. 

2380. Vetocrrepss, A. Phillips, South Birmingham.— 
20th May, 1882. 

2437. TELEPHONIC Apparatus, W. R. Lake, London.— 
23rd May, 1882. 

Fiuip Meters, C. D. Abel, London.—24th May, 
1882. 


2496. BREECH-LOADING ORDNANCE, T. Nordenfelt, 
London.—25th May, 1882. 

2498. Door Fasteners, A. M. Clark, London.—25th 
May, 1882. 

2534. Paper-MakERs Dryrnc FE rts, T. Aitken, Helm- 
shore.—27th May, 1882. 

2556. Wispow Screens, G. L. Reynolds, California.— 
30th May, 1882. 

2574. DecorticaTiInGc Grain, J. Wetter, New Wands- 
worth.—3lst May, 1882. 

2576. Compressine Air, &c., W. Darling and R. Sellers, 
Keighley.—31st May, 1882. 

2608. Foipinc States or WritinG TaBLeEts, C. D. Abel, 
London.—2nd June, 1882. 

2660. CarBon Burners for ELectric Lamps, J. Wetter, 
New Wandsworth.—7th June, 1882. 

2664. MAKING SULPHIDE of Sopium, G. W. von Naw- 
rocki, Berlin.—7th June, 1882. 

2682. TrEaTiING CarBonaceous, &c., SupsTances, H. 
Aitken, Falkirk.—Sth June, 1882. 

2924. PenciL, &c., Hotpers, F. Hardtmuth, Budweis. 
—20th June, 1882. 

3156. ENGRavING Macurnes, H. J. Haddan, London.— 
4th July, 1882. 

3236. Arc ELecrric Lamps, F. M. Rogers, London.— 
7th July, 1882. 

3366. SMoKE-FLUEs, &c., H. J. Haddan, London.—15th 
July, 1882. 

8426. Fives, &., H. J. Haddan, 
Kensington.—19th July, 1882. 

3666. Wire Conpuctors for ELECTRICAL PURPOSES, P. 
B. de Faucheux d’Humy, Clapham-road, London.— 
2nd August, 1882. 

8710. ELEctric-Licutinc, T. Parker, Coalbrookdale, 
and P. B. Elwell, Wolverhampton.—4th August, 1882. 

3718. Macurnes for CrusHiNG, &c., ORE and GRaIN, W. 
R. Lake, London.—4th August, 1882. 

3772. THRASHING Macuines, W. R. Lake, London.— 
8th August, 1882. 

8774. REPEATING Fire-arms, J. Imray, London.—Sth 
August, 1882. 

8872. Fotpinc Cuarrs, W. R. Lake, London,—l4th 
August, 1882. 

3882. TELEPHONIC Apparatus, F, R. Welles, Antwerp. 
—L5th August, 1882. 

3896. ART of Brewinc Matt Liquors, L. Varicas, 
London.—15th August, 1882. 

8904. Process of Bieacuine, C. Toppan, Salem, U.S. 
—l5ith August, 1882. 

3920. Batances, H. J. Haddan, London.—i6th 
August, 1882. 

3944. SasH Fasteners, G. J. Dickson, Albany, New 
York, U.S.—l7th August, 1882. 

3962. UNDER-COVERING of Cv LinDERS, &c., B. J. B. 
Mills, London.—18th August, 1882. 

3982. ELECTRIC SIGNALLING Apparatus, R. H. Brandon, 
Paris.—19th August, 1882. 

4094. Maxkrixe Starcu, &., W. R. Lake, London.— 
26th August, 1882. 

4141. Recrprocatine Pistons, H. J. Haddan, London. 
—30th August, 1882. 

4155. APPARATUS for Evaporating Liguips, &c., 
A. Podewils, Munich.—3lst August, 1882. 


(List of Letters Patent which passed the Great Seal on the 
7th November, 1882.) 
2152. Apparatus for the of W. 
ey, Birmingham.—8sth May, 1882. 


| 
—5th May, 1882. 
( 
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2154. Lusricatine Composition, H. Montgomerie, 
Cleadon.—8th May, 1882. 

2158. Lamps for Bicycies, &c., H. F. D. Miller, Bir- 
mingham.—Sth May, 1882. 
2164. &c., Frow of Water, T. S. Borra- 
daile and E. J. C. Welch, London.- 9th May, 1882. 
2167. Rotary W. P. Thompson, London.— 
9th May, 1882. 

2171. CooLine or Seem, W. P. Thompson, 
London.—9th May, 1 

2182. Ciocks, A. Harder, Ransen, Prussia.—9th May, 


1882. 

2189. SHarpentne Razors, A. Payne, East Moulsey.— 

10th May, 1882. 

2190. AvToMATICALLY Workinc Rartway SIGNALS, 
W. Goalen, London.—10th May, 1882. 

2198. Prerarinc Hipss, &c., J. 8. and B. Stocks, 
Leeds.—10th May, 1882. 

2200. InpicaTinec a Sure’s Position, A. W. Tuer and J. 
Cleminson, London.—1l0th May, 1882. 

2201. Raitway yuy 4 A. W. Tuer and J. Cleminson, 
London.—1l0th M 

2212. Wire A. Arnold, Halifax.—1l0th 
May, 1882. 

2218. for &c., J. Green- 
wood, Southend.—11th May, 1: 

2224. Propuc Vapours, G. Prim, Mons.— 
11th May, 1882. 

Liguips, A. Allworth, London.—11th 

lay, 

2230. Wixprnc Enorves, T. Perkins, Hitchin.—11th 
1882. 

1. Fastenrnes for Gioves, &c., T. Hinks, T. Hooper, 

and 8. oore, ham.—i6th May, 1882. 

2331. SPRING Martrress and Brepsteap, 8. saacs, Bir- 

3 ham.—18th May, 1882. 

and Pome, C. Woodward, Leeds.—19th 
May, 1882. 
78. PRESERVING Leatuer, W. E. Gedge, London.— 
20th May, 1882. 

2425. Incanpgscent Execrric Lamps, J. J. Barrier 
and F. T. de Laverntde, Paris.—23rd May, 1882. 

2469. Snurrie-sox for Looms, W. P. Thompson, 
London.—24th May, 1882. 

5. WAXLE- -Boxes, H. Simon, Manchester.—26th May, 


2508. ScrEw-THREADS, J. H. Johnson, London. 
—26th May, 1882. 

2575. Rewovine VecetaBLe Matrer from Woot, J. 
Wetter, New Wandsworth.—3lst May, 1882. 

2654. ELEctRIC Lamps, R. J. Hatton, Stratford, and 

2814. MeraLiic BepsTEeaps, Wilson, Birming- 
ham —14th June, 1882. 

$058. for TRANSFERRING, Pruntine, &c., E. C. 
Hancock, Worcester.—28th June, 1! 

3502. Fre. G. “Perkin and J. Scott, 
Wakefield. —22nd July, 1 

3619. FacrLrTaTING Leontine, J. Verity, 
London.—3l1st July, 1882. 

3740. Brieacuinc or Decotorisine, J. C. Mewburn, 
London.—5th August, 1882. 

3919. Corrs, 8., J., and R. Turner, Rochdale.—16th 
August, 1882. 

H. Lubben, Hanover.—26th 

4185. Sroprers for Borries, &c., N. Thompson, 
Brooklyn, U.S.—2nd October, 1882. 


List of published the 


week ending November 4th, 1882. 


198,* 2d.; 759, 8d.; 1211, 6d.; 1241, 6d.; 1336, Sd.; 1449, 
8d.; 1365, éd.; 1369, ‘6d; 1379, 2d.; 1380, 2d.; 1393, 8d.; 
1404, 6d.; 1451, 2d.; 1455, 2d.; 1457, 2d.; 1459, 4d 
1466, 2d.; 1474, 6d.; 1475, 2d.; 1481, 2d.; 1482, 2d.; 
1483, 2d; 1485, 2d.; 1486, 6d.; 1484, 2d.; 1490, 10d.; 
1492, 6d.; 1493, 2d.; 1494, 6d.; 1495, 2d.; 1496, 6d.; 
1497, 2d.; 1500, 2d.; 1501, 2d.; 1503, 6d.; 1504, 2d.; 
1505, 6d.; 1507, 2d.; 1508, 2d.; 1509, 2d.; 1510, 2d.; 
1518, 6d.; 1514, 24; 1515, 8d.; 1516, 4d.; 1517, 2d.; 
1519, 6d.; 1520, 6d.; 1521, 2d.; 1522, 6d.; 1523, 4d; 
1524, 2d.; 15 5, 2d.; 1526, 10d.; 1527, 6d; 1528, 2d.; 
1530, 2d.; losl, 6d.; 1532, 6d.; 1583. 1534, 2d. 
1535, 2d.; 1537, -d.; 1538, Sd.; 1539, 2d.; 1540, 2d.; 
1541, 2d.; 154;, 64.; 1544, 2d.; 1546, 2d.; 1547, 6d; 
1548, 6d.; 1544, 44.; 1550, 2d.; 1551, 6d.; 1553, 2d.; 
1555, 2d.; 1556, 1. 4d; 1557, 2d.; 1558, 24.; 1559, 2d. 
1560, 6d.; 156i, 1562, 1563, 6d.; 1564, 6d: 
1566, 4d.; 1568, ; 1569, 6d.; 1570, 6d.; 1571, 6d; 
1572, 2d.; 1574, 6d.; 1575, 6d.; 1576, 6d.; 1578, 6d.; 
1580, 6d.; 1581, 2d.; 1584, 6d.; 1586, 4d.; 1587, 4d.; 
1588, 2d.; 1589, 2d.; 1590, 6d.; 1592, 6d.; 1593, 4d.; 
1594, 6d.; 1595, 2d.; 1596, 2d.;° 1598, 6d.: 1599, 2d: 
1600, €d.; 1601, 4d.; 1603, 6d.; 1604, 4d.; 1605, 2d.; 
1606, 6d.; 1607, 6d.; 1608, 8d.; 1609, 2d.; 1610, 8d.; 
1611, 2d.; 1613, 2d.; 1614, 6d.; 1615, 6d; 1616, 2d.; 
1617, 8d.; 1621, 2d.; 1622, 6d.; 1623, 6d.; 1624, 6d; 
1626, 8d.; 1627, 8d.; 1628, 2d.; 1629, 2d.; 1630, 4d ; 
1631, 2d.; 1632, 6d.; 1633, 8d.: 1634, 6d.: 1 6d.; 
1637, 6d.; 1638, 6d.; 1640, 6d.; 1641, 6d.; 1643, 4d; 
1644, 6d.; 1646, 4d.; 1647, 6d; 1648, 2d.; 1649, 6d. 
1651, 6d.; 1652, 4d.; 1654, 2d.; 1655, 4d.; 1656, 6d.; 
1657, 8d.; 1658, 2d.; 1659, 8d.; 1662, 8d.; 1665, 4d.; 
1666, 6d.; 1667, 2d.; 1669, 6d.; 1670, 4d.; 1671, 6d.; 
1675, 6d.; 1682, 6d.; 1683, 6d.; 1687, 2d.; 1688, 4d.; 
6d.; 6d.; 1703, 6d.; 1705, 4d.; 

6, 4d.; 1775, 4d.; 1798, 4d.; 1817, od.: 
1929, '6d.; ‘1949, 6d.; 2240, 6d.; 3445, 6d. 
*,* Specifications will be forwarded by from the 


Patent-office on receipt of the amount of price and 
postage. Sums exceeding 1s. must be remitted by 
Post-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, 8 pton-buildings, Chancery-lane, 
London. 


ABSTRACTS OF SPECIFIOATIONS. 


Prepared by ourselves ay for Tue ENGINEER at the 
Office of Her Majesty's of Patents. 


‘759. Puriryina ANTHRACHINONE AND ALIZARINES, 
&c., J. A. Dixon, Glasgow.—l6th February, 1882.— 
(A communication from J. Broénner, Frankfort-on- 
the-Maine.) 8d 
This consists, First, in the process and method of 
purifying anthrachinone and alizarines and other sub- 
stances by crystallisation from volatile solvent media; 
and, Secondly, in the construction of the apparatus to 
carry out such process, 
1211. Macuivery ror OsTarninc ELEcTRIC CURRENTS, 
Newton, London.—13th March, 1882. —(d 
communication from A. J. Gravier, Paris. ) 6d 
A ring carries a series of inductor coils, overlying 
which are the induced coils. 
1241. Brooms anp J. Horsey, Mile-end.— 
14th March, 1882. 
relates to saan whereby the bristles are 
knocked up and kept in position with their ends in 
x order in a vibrating and shaking box or 
hopper and ready to be taken in small quantities by a 
reciprocating tuft extractor and conveyed by it to a 
receiver and thence to a guide in succession, and 
forced by a plunger in a folded state down a guide 
into a hole of the brush-stock, which is arranged by 
hand on an adjustable table and gauged in position 
by a finger. 
1336. Coverep orn InsuLaTep Wirz, A. J. Boult, 
London.—18th March, 1882.—{A communication from 
J. D. Thomas and L. F. Requa, New York.) 8d. 
and other purposes, first with a la: 
then a layer of cord or tape, w! 
otherwise wa’ 


an 
layer of india- 


1349. Raitway SIONAL J. Livesey, Blackburn, and 
8. Whitehall and Summer seat, Lanca- 
shire.—20th March, 1882. 8d. 

This relates to means f for signalling to the driver of 


y be 
@ 


es in foggy weather without using fog signals, 
pe pot A in the use of a lever, which, ie raised, 
actuates a whistle on passing engines. 


1863. Seconpary Bartreriss, F. Maxwell-Lyte, Savile- 
row.—2lst March, 1882. 4d. 
lead salts and casts upon conducting 
the salts by or 
the pores or ramifications of a network of 


1908. Movine THE ROLLERS OF Became MILLS FOR 
Iron, &c., F. Asthower and T. Bicheroux, West- 
phalia.—2ist March, 1882. 6d. 

This consists in di riving each roller of rolling mills 
for metals independently from the other by a belt 
from two dri shafts geared together, so as to 
rotate at the same speed | te ite directions, and 
one of the rolls driven from one shaft the 
other from the second shaft by belt and pulley. 


1869. Drums ror On, &., H. D. B. Wall, 
Li —2lst March, 1882. 


or cover to the body, and to means for securing a 
handle thereto when in use, such handle being first 
stowed inside the drum. The top 
hoop round it, and between it and the body a piece of 

tin is inse inserted, to which the cover is soldered and can 
~ removed by cu’ h the tin. The handle 
is placed inside the drum, and when required to be 
used its ends—which are turned upwards and inwards 
—are forced into holes in the hoop, previously closed 
by pieces of tin soldered over them. 


1879. Free Buckets, J. M. B. Baker, London.—22nd 


March, 1882.—(Not proceeded with.) 2d. 
This consists of a under contain! muriate of 
chemi which, by 


= linder, is injected in 
depressing a cy er, 
measured quantities into the water contained in the 
fire buckets. 


13880. WarTER FOR ARTIFICIAL FOUNTAINS, 
&c., B. J. B. Mills, London.—22nd March, 1882.— 
(4 from J. Fangeat, 
proceeded with.) 2d. 
phy my use of a windlass o 
ht, and on the axis of which is a w —- 
wit a pinion, on whose axis is a second wheel amen 4 
with a second ion, and so on up to four or five 
shafts. Upon the shaft of the last pinion is a fly 
carrying at one part of its felly an axis of T form, the 
upper arm carrying two grooved pulleys embracing a 
pendulum with a horizontal balance at its — 
to which it transmits movement. The rods 
pumps are attached to the balance. 


1892. Incanpescent Execrric Lamps, D. Graham 
and H. J. Smith, a —22nd March, 1882.— 
(Not proceeded with. 

Describes only carbons 3 different shape to those 
ordinarily used. 


1898. Ostarsine ScLPHuR, F. B. Reeves, Strat- 
Jord.—22nd March, 1882. 
This 


for converting 


by heat and by 
or mixture in a 
i e 
sulphide with carbon dioxide in a closed v con- 
taining an intermedium, air being excluded and 
means provided for agitation. Also in the construction 
of the ap tus to carry out the process, and in 
utilising the bye-products. 
1400. Incanpescent Lamps, 7. &. Gate- 
house, Camberwell.—23rd March, 1882. 2d. 
Describes a compound conductor, such as of plati- 
num and carbon. 


3408. B. Fisher, Beverley.—23rd March, 1882. 


ms consists in converting woollen rags, shoddy, 
and other woollen waste and animal fibre into manure 
by introducing it with a proper quantity of sulphuric 
acid or other mineral acid into an ordinary manure 
mixing machine with aay vy knives to agitate the 
contents. The su y flues or 
heating chambers, so as to heat the same, while the 
operation is being ca‘ on. 

1405. Paper Fires anp Binper, A. Ellis, Lewes.— 
29th March, 1882. 6d. 

Two metal plates are hinged ether, and one 
carries a metal tube forming a quadrant of a circle, 
while the other carries a rod of corresponding shape. 
The papers are filed on the tube, wey Ne when desired to 
hang up the _ the plate carrying th e rod is turned 

n the hinge, so that the rod enters the tube, and the 
file is then suspended by a loop formed on the inner 
end of the other plate. 

1412. Execrric Licutine, 0. E. Woodhouse and F. L. 
Rawson, Queen Victoria-street.—23rd March, 1882. 


Refers to the use of a partially-refiecting globe for 
incandescent lamps ; to clips and junctions, &c., of the 
carbons. 

1423. Apparatus For Cooxine, &c., A. J. Boult, Lon- 
don —24th March, 1882.—(4 communication from J. 
Dudley, Litge.)—( Not proceeded with.) 2d. 

This consists essentially in forming movable galleries 
or dishes with or without perforated bottoms in the 
saucepan or other boiler above the bottom. 

1424. Macuuves ror TRIMMING THE HEELS oF Boots 
or Suogs, W. R. Lake, London.—24th March, 1882 
—({A communication from The Tyler Manufacturing 
Portland, Main, U.S.)—(Not proceeded 
with. 


This relates to several improvements in heel- 
trimming machines, in which the heel is rotated 
sta chaning knife, which is automatically tipped 
as the heel rotates to keep it at the proper angle of 
inclination relatively to the 
1425. VeLocirepes, A. and R. Day, High- 
bridge.—24th March, 1882. 
This relates, First, “to the ‘general, construction, 
and of pedes capable 
of ‘carrying one or several moana at one and the same 
time or eee As ; Secondly, to the cumbination of 
velocipedes and floating structures. 
1444. Execrric Incanpescent LIGHTING APPARATUS, 
R. erdermann, Princes-street, Surrey.—25th 
March, 1882. 6d. 


, to prevent a too 
great length 
1451. Cicarerre Papers on Wrappers, A. G. Goodes, 
Newgate-street.—25th March, 1882.—(Void.) 2d. 
The object is to render the paper waterproof and 
revent it sticking to the lips, and it consists in coat- 
tag the end with a mixture of albumen and a suitable 
yellow colouring matter, and when dry applying 
a coating of silicate, preferably silicate of potash. 
1455. Seconpary Batrerigs, G. Molloy, Dublin.— 
27th March, 1882.—(Not proceeded with.) 2d. 
Each plate consists of thin sheet lead suitably folded, 
closely corrugated, and fitted with a frame. 


1457. Looms, L. A. Groth, London.—27th March, 1882 
—(A from H. Vogt, Berlin.)—(Not 


with. 

This relates to apparatus for tightenin 

in self-acting regulating devices 

the object re hon to simplify the operation of en 

the warp beam. 

1459. Portasie Fietp L. A. London. 
—27th March, 1882.—{A communication from A. F. 
Hammel, Copenhagen.) 4d. 

The invention consists of a hearth (connected with 
an inner case), and an outer case, both made of sheet 


iron and capable of sliding one one within the other. A 
rotary fan is mounted at 


the side and worked b: 
screw, so as to send a stream of air air under the hearth. 


1462. Evecrric Lamps, Waters, Ladbroke-square. 
—27th March, 1882. 2d. 
Refers to the ‘making of one out of the globe of 
incandescent lamps into a mirror, the ma‘ being 
sufficiently thin as to be aprteanee 


1466. Pervoratep W. L. Fison, an, 
27th March, 1882.—(Not proceeded with.) 2d. 

This consists in forming perforated tiles for draining 
cereals and other substances with strengthening ribs 
on their under side, all 1 parallel to one another 
in one direction, so as ‘orm a series of straight 
grooves which can be cleared out by a brush. 


14'74. Sream Enornes, W. R. Lake, 


882.—(4 communication D. Farcot, 
This "relahes to improvements in es in which 
the steam is expanded of 
and mainly the 


Wij 


rod C is common to both pistons, and passes through 
stuffing-box D. The of ‘the engine is 
and forms a reservoir in communication with the 
steam exhaust or the condenser. The steam is dis- 
tributed to both pistons by the single slide valve F 
being admitted through ports G, and exhausted 
through the port H. The space between the two 
pistons is constantly in communication with the 
reservoir and steam exhaust. 

14°75. Uritisina Prevumatic as A Motive 
th March, 1882.— 


Bhepield, New York.)— 
(Not proceeded with.) 2d. 

The object is to maintain a vacuum in a vessel or 
vessels connected by re. with a mater, so that the 
latter may be op ic pr 
1481. Heatine A. J. Billing, 

March, 1882.—{ Not with. 

A water holder is formed with a ~ A. or fire tube 
passing through it, the outer casing being then con- 
tinued down and a flat shallow vessel placed therein 
and connected by two tubes with the lower part of the 
water holder. A gas tube and burners are 
beneath the shallow vessel, and heat the apparatus. 
1482. Wasuineo R. BE. Wearden, 

—28th March, 1882. ange with.) 2d. 

This relates to a substitute for the revo lh cor- 
rugated washing boards now used, and consists of an 
open frame, in which a series of transverse rollers are 
mounted so as torevolve, their surfaces being in contact, 
or nearly so, forming together a corrugated surface, 
against which the clothes are to be rubbed 
1483. Cominc Macuine, C. L. Clarke and J. Leigh, 

Manchester.—28th March, 1882.—(Not proceeded 


with) 2d. 

This relates to improvements on patent No. 3652 
a.D. 1881, for a machine for making induction an 
resistance coils, the object being to 
and render it more aut tic, and i 
a short spindle with a right and a left banded 
cut thereon, and driven in one direction. The guide 
rod has a swing bracket, with a half nut at each end, 
corresponding respectively with the two threads on 
the spindle, so that as the guide rod is rocked one nut 
will be brought in gear with the spindle, and som:.ved 
to the right or left. 

1485. Increasinc THE ILLUMINATING PowER OF 
Gas, F. H. Wenham, Shepherd's Bush.—28th March, 
1882.—( Void.) 2d. 

Gas is conveyed downwards pe» a vertical pipe 
to a burner perforated with small orifices at the under 

end. Air is caused to pass between the chimney and 
an inner cylinder, and is heated before passing to the 
burner. 

1486. Borries, D. Rylands, near Barnsley.—28th 
March, 1882. 6d. 

This consists in forming the groove to receive the 
india-rubber washer of internally stoppered bottles 
from the outside to the 80 as to 
the washer when placed in position. In bottles wi 
discs or similar stoppers a swelling or bulb is formed 
in the neck, just near enough to the mouth so that a 
— turn of the disc when the bottle is full will 

ring the position to form a tight joint 
against the wash: 

1489. Sicuts ror Fire-arms, L. Loewenthal and D. 


‘ot proceeded wi 
This constete iece of white 
- other suitable coloured su! will readily 


ea eye, and is fixed near the pow ty end of the 


1492. Fotpinc Cots or Bep Frames, J. Rycroft, 
Manchester.—28th March, 1882.—(A communication 
Srom B. 8. Griffith, Toledo, Ohio, U.S.) 6d. 

The object is to produce a bed frame which will 
combine strength and lightness, and also fold com- 
pactly into a small space, and it consists princi pally 
in the mede of hingin ging the different t parts toge 
and securing them in position when opened out for 
use. 


1493. Prerarinc anp CoATING THE INTERIOR OF 
Leap Pires, D. Walker, Highbury, and W. &. 
Simpson, Battersea -— —28th March, 1882.— 
(Not proceeded with.) 

In order to clean the S. of lead Ang to pre- 
pare them for a coating of varn it, lacquer, 
or enamel, a revolving a is onted” therein, 
and afterwards a 8 d drying cloths. The 
coating material teen into the pipe by means 
of a piston, and another revolving brush inserted to 
it @ fiexible brush being then drawn 

tube to finish the coating, which is then 
dried by pone suitable means. 

1404. TreatMENT oF GASEs ARISING FROM THE MANU- 
FACTURE, OF SALTS OF AMMONIA FROM Gas LIQUOR, 

its is ul 
arising from the manufacture of salts of ammonia from 
gas — for the production of sulphuric acid, by 
bringing it into contact with the sulphuretted oxide 


of the gas works w! burned for the manu- 


facture the acid. 


1489. STEAM AND OTHER Motive Power Enatnzs, 
A. Morton, Glasgow. —28th March, 1882. Od. 

This relates to the h for the dis- 
tribution valves of steam and ped om | so that 
when the piston has travelled equidistant from 

a its stroke, the valve may be relatively 
equidistant from the end of its stroke, whether in 
forward or backward gear, or = any intermediate 
position. The object to equally distribute the 
steam to both ends of the jean, whether in the 


(235) 


Tei 
| 
| 
| 
| 


tion of full or intermediate gear, and it co 

, in the means for actuating a movable point or 
centre C on the end of rod A, and shown in the dia- 
gram, Fig. 1, as actuated from an overhung crank D— 
on the main crank pin of the engine—through the 
link E, so that it is caused to radiate on or eq 
across the centre line of the connecting rod X, an 
thus describe the path of an elliptical figure whose 
major axis becomes a segment of a circle, and where 
the major and minor ordinates intersect each other at 
1, 2, 3, 4.and 1!, 21, 31, 4!, from either end of the figure 
they form the ellipti path. The Second part con- 
sists in connecting one end of a simple lever G with 
the radiating point or centre C, so that that end may 
follow the pb wey through its path, and at a radius 
equal to that of the major axis. The lever Gis con- 
nected with link H, vibrating from fixed centre I, so 
that the link is always to the co! ‘rod 


X, and consequently always in the middle of its vibra- 
tion when the engine is at the termination of its stroke 
‘fon the centre." The Third part consists in the 
use of a link M, one end of which can be adjusted in a 
curved slot, whose radius is equal to the length of the 
link, for the purpose of actuating the distribution 
valves of the engine, the curved slot forming part of 
the slide valve rod. The other end of the fink M is 
connected to the simple lever G near to where it — 
and works link H. . 2shows an ordinary 
zontal reversing engine w: with the improvements applied 


1496. Dynamo on MaGweto-ELectric MACHINES, 7. 
J. Handford, London March, 1882.—(A 
communication from T. A. Edison, Menlo Park, New 
Jersey, U.S.) 6d. 

Refers more particularly to the combination with 
the dynamo of a circuit controller, as shown in draw- 


| 


ing. Various other methods of using the controller 
are —_ in the drawings and described in the 
pa 


| 
cylinders directly in a line another, al 
| 
: : each cylinder is single-acting. A is the small cylinder, 
This relates to means for attaching the drum head | planed above it. The piston | 
1 
| 
ain | 
/ 
| 
| 
| | 
L 
certain sulphates into hydrogen by Ors 
} 4 
\ 
) o 2 
hi \ 
> 
\ 
=n, 
G 
ereto. 
(14m 
= 
\ 
A carbon rod forming an electrode impinges against Q tf 
a block forming another electrode. Water, mercury, es rs 
glycerine, or other pressure is employed to keep the Pt : 
contact. A disc of steatite, magnesia, or other suitable eX . 
| ae 


Nov. 10, 1882. 


THE ENGINEER. 


363 


1405. Fasrenincs ror Boots, SHoes, Gioves, &c., 
J. W. Saunders, Stourbridge.—28th March, 1882.— 
(Not proceeded with.) 2d. 

This consists, First, in the use of spring clips 
sec! to one edge of the article, and under which 
the other edge is drawn, and and 
Secondly, in covering boot and other with wire, 
so as to prevent the ends slipping when tied. 


1407. Hor-arr on Turxisn Barus, 7. Maccall, Mat- 
lock Bank, Derby.—28th March, 1882.—(Not pro- 
ceeded with.) 2d. 

Two rooms are placed side by side, the larger being 
used as the ‘flue room,” the ‘hot room,” and the 
‘warm room,” and the smaller as the “douche” and 
shampooing room; the former being heated by suit- 
able means, and the latter provided with hot and cold 
water cisterns, and the usual jets and appliances. 


500. Topacco Pipes, £. Lorge, St. Claude, France.— 
28th March, 1882.—(Wot proceeded with.) 2d. 

This consists in connecting the stem and the mouth- 
piece by causing their ends to screw into an inter- 
mediate piece of metal tubing. 

1501. Sizinc Hanp-peamep Warps For WEAVING, A, 
J. Boult, London.—28th March, 1882.—(A commu- 
nication from P. V. Latellier, Sedan, France.—({ Not 
proceeded with.) 2d. 

The apparatus consists of a size trough into which 
the warp is introduced, and from which it passes 
between two large rollers mounted in a slide and 
fitted with set screws, The warp on leaving the 
rollers is divided into two parts, each of which is 
wound on a small roller placed obliquely to the 
pressing rollers. A bar is placed into the end of the 
warp, which is then introduced into the rolling-up 
device or reel. 


1508. Openinec anp Corton, A. M. Clark, 
London.— ‘arch, 1882.—(A communication 
from A. A. Goldsmith, Charleston, U.S.) 6d. 

This consists in the use of rotary and reciprocating 
whippers of special construction, which whip the 
cotton without injury to the staple, 


1504. Fisuinc-rops, W. H. Brookes, Birkenhead.— 
29th March, 1882.—( Not proceeded with.) 2d. 

This consists in letting the reel into the butt, 
or attaching it near the end thereof, with its centre 
coincident with the axis of the rod, but at right 
angles thereto. 


1505. Evecrric Gas Licutinc Apparatus, J. W. 
Urquhart, Crouch-hill.—23rd March, 1882.—(Not 
proceeded with.) 2d. 

Describes the use of what is called a graphite-silver 
cell, to light gas. 

1507. Furnaces Fon ANNEALING &c., 
T. Bowen and B. Jenkins, Morriston, Glamorgan- 
shire.—29th March, 1882.—(Not proceeded with.) 2d. 

The object is to effect the more equal diffusion of 
heat over the annealing pots, and it consists in 
enclosing the ashpit of the furnace with a door and 
employing an artificial draught instead of the natural 
draught. 

1508. Harrows, R., J.,and H. Wilder, Wallingford, 
Berkshire.—29th March, 1882.—(Not proceeded with.) 
2d. 


The object is to form harrows so that they may be 
rendered flexible at will for use on uneven or heavy 

yund, and which can be rendered inflexible or even 
Folded up, and it consists in forming the harrow in 
sections, connected by bolts or pins, and when required 
to be made inflexible clamping a bar on to it so as to 
brace the sections together. 


1509. Umprecas, WaLKine Sticks, &., J. Hickisson, 
Hackney.—29th March, 1882.—(Not proceeded with.) 


2d, 
The object is to transmit to the person employin, 
the umbrella an electric shock, or a succession a 
electric shocks, each time the same is brought to the 
ground, and it consists in placing a small battery in 
the stick, and completing the circuit by pressing on 
the handle. 


1510. Disinrecrators, F. Wirth, Frankfort-on-the- 
Main.—29th March, 1882.—{A communication from 
F. Westmeyer, St. Johann-on-the-Saar, Germany.)— 
(Not proceeded with.) 5 

This consists essentially in the employment of a 
special distributor or spreading device with disintegra- 
tors for grinding coal or other material. 

1518. Taps anp Vatves, F. Robinson, Bradley, near 
Huddersfield.—29th March, 1882. 6d. 

A flanged bush is inserted in the tap hole, and is 
internally screw-threaded, the valve being similarly 
threaded and fitting over the inner end of the bush. 
The tap when inserted screws out the valve, and when 

thdrawn screws it home to its seat. 


1514. Enorxes ror Purine Fisrovs MATERIALS, G. 
Tidcombe, jun., Watford.—29th March, 1882.—( Not 
proceeded with.) 2d. 

This consists in making the engine circular, and so 
that the fibres circulate equally and in one natural 
direction, without a partition or midfeather, with only 
one channel the width of the rolls, with the inner or 
centre side of peculiar shape, with an outward swell 
in the course of the channel to narrow the gut without 
impeding the average current. The rolls are driven 
by centre shaft and beam or toothed wheel in gear 
with bevel pinion on the axes of the rolls. 


1615. Steam Motors ror Tramways or Raiiways, 
W. R. Rowan, Hamburg.—29th March, 1882. 8d. 

This relates to an arrangement of steam engine and 
boiler, so as to form a steam motor combining great 
stability with a complete protection of the working 
parts from mud, and to apparatus for condensing the 
steam and mingling with the water of condensation 
fresh water for feed. The boilers and engines are 
arranged in a box, through the sides of which the 
axles . The surface condenser is placed on the 
roof of the car, and consists of two corrugated plates 
secured together, and extending up or down to present 
extended surfaces to the air. A number of such 
sections are fixed side by side a little distance above 
the roof, and air circulates between them. The 
a is connected to each section, and other 
pipes | the water of condensation from the con- 
denser to the feed tank. 

151'7. Lamps, B.C. Simpson, Westminster.—29th March, 
1882.—(Not proceeded with.) 2d. 

This relates to the construction of the lamp so that 
the globe or shade and the chimney may be raised to 
facilitate the lighting of the lamp without having to 
remove the same. Also to a slide or other opening in 
a diaphragm in the lamp, through which the oil or 
spirit can be supplied. 

1519. Rai Jomnt FOR Fixine THE RarLs 
or Raitways, W. J. Boaler, London Bridge.—29th 
March, 1882. 6d, 

The chair has only one jaw, the other side being an 
inclined plane oy me up from the cavity to receive 
the rail towards the outside. An iron wedge, with its 
under surface inclined and another surface shaped to 
fit the side of the rail, is secured to the chair by bolts 
and nuts and cotters, 


1520. Looms, J. C. Rouse, Halifax.--29th March, 1882. 


6d. 

This relates to looms for weaving tufted pile fabrics, 
and consists in forming the nozzles of the spool frame 
8o that a closely woven fabric can be produced without 
altering the general arrangements of the loom. 
According to this invention 10 tufts to the inch may 
be woven across the fabric without altering the num- 
ber of warp threads or the number of dents in the reed 
required for weaving fabrics with only 5 tufts to the 
inch. This is effected by fixing a division in each 
nozzle and passing a firmer tufting material through 
each passage thus formed, 

1621. Brive Bits, J. C. Mewburn, London.—29th 
March, 1882.—(A communication from P, H. Goulet, 
Paris.)—( Not proceeded 2d. 

This consists in adding to the check piece which 
bears on the “ bars” of the lower jaw and causes the 


animal to move backwards, an upper lever which by 


bearing inst the “ bars” of the upper jaw causes it 
to move forwards. This lever is ac’ upon by addi- 
tional upper reins. 


1522. Apparatus ror FiusHinc Sewers, &c., J. B. 
Denton, Westminster, and G. Butler, Turnham 
Green.—29th March, 1882. 6d. 

The object is to collect waste or other water until 
sufficient is stored to effectually flush a sewer or pipe 
when it is automatically discharged in a continuous 
stream, and it consists in the use of a syphon placed 
in the vessel in which the water is stored, and set in 
operation by a tipping-box discharging through an 
inlet into the longer leg of the syphon in bination 


the wire or end is bent round into a large and small 
bow something like the two legs of a pair of tongs, 
with a natural tendency to spring open, due to the 
twist of the upper portion of the wire. The curtain is 
placed between these two lower ends, and they are 
drawn together by a ring. 


1546. or Sausace J. Hood, jun., 
Edinburgh.—30th March, 1882.—(Not proceeded 
with.) 2d. 

The object is to cut small pieces of meat, &., lying 
on the upper surface of a block of end wood, without 
having a reciprocal knocking or rocking motion, 
vibration or noise, and the unnecessary wasting or 
ing of the block or any interference, by grind- 


with a valve for closing the inlet when the tipping- 
box is in its normal position. The box is caused to 
tip by the water entering the same when the cistern 
is sufficiently filled. 


1523. Looms, XR. Hindle and G. Greenwood, Blackburn, 
—29th March, 1882. 4d. 

This relates to the swell employed for arresting the 
progress of the shuttle at each end of the pick, and 
consists in forming and arranging a spring so that it 
may also answer as the swell, and at the same time 
afford the required pressure or resistance. 


1524. Buoys ror J. Jaques, Poplar.— 
29th March, 1882.—(Not proceeded with.) 2d. 

This relates to arranging signalling buoys so that 
they will not be materially damaged in the event of 
collision, and it consists in connecting the same tu a 
frame below it, so that if the buoy is struck it will 
— about its vertical axis without turning the 
rame. 


1525. Srrvucrures ror Dryina BLEACHING 
Grain, J. Fisher, Manchester.—29th March, 1882.— 
(Not proceeded with.) 2d. 

This consists in making the floor on which the 
grain rests during the operation of drying and 
bleaching so that it can be made to turn on pivots, 
and thus empty the grain from the drying and 
bleaching chamber. 

1528. Manuracturtne Banp Twines or Ropes, J. G. 
Hey, Cleckheaton.—29th March, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to apparatus for rotating the hook 
spindles and of guide return pulleys, whereby gearin, 
is dispensed with, and double the length A band, 
twine, or rope may be spun or twisted within a given 
length of ‘‘ walk” or shed without splicing. 


15380. Fusiste Pives ror PReventinc Exposions 
1s Steam Borers, J. Burton and K. Byrnes, 
Staleybridge.—2vth March, 1882.—(Not proceeded 

i 2d. 


with.) 

A cap or thimble of fusible metal is inserted inside 
the body of the plug, and forced up by means of a 
screwed ferule (turned by a suitable key) against 
the annular feathered edge which forms the inner 
orifice of such body, and thus such fusible cap closes 
the orifice and presents a large surface or area to the 
action of the flames. 


1581. Fasteners For Groves, &c. J. W. Pritchett, 
Clapton.—29th March, 1882. 6d. 

This relates partly to fasteners in which there is a 
pivotted or hinged lever screwed to a plate on one 
side of the wrist opening, so arranged that it will 
enter an eyelet or aperture on the other side of the 
said opening, and may be caused to draw the edges of 
the glove together and hold them in a closed position, 


1538. Extraction or Gases rroM MOLTEN METALS, 
&&., Aitken, Westminster.—29th March, 1882. 


6d, 

This consists in effecting the extraction or separa- 
tion of gases from molten metals or other molten 
materials by passing the said molten materials in a 
stream or streams, or spray or equivalent divided con- 
dition into or through a space, ladle, chamber or vessel 
in which a vacuum or partial vacuum is created. 


1534. Sarery Lamp ror Mines, J. Cunliffe, near 
ae March, 1882.—( Not proceeded 
with. 

This relates to the employment of a glass cylinder 
ae = opening extending down the whole length 
of the side. 


1535. Stamp Box Cuarm, J. Hirst, Clerkenwell.—80th 
March, 1882.—(Not proceeded with.) 2d. 
relates to a revolv pin upon which the 
stamps are caused to be wound, the pin being placed 
inside a cylindrical chamber. 


1586. Furnaces, A. J. Boult, London.—29th March, 
1882.—(A communication from M. Gros Desormeaux, 
Martinique.) 6d. 

The object is so to construct asteam boiler or other 
furnace that the waste heat from the furnace may be 
utilised for drying the fuel before its introduction into 
the furnace, that the fuel so dried may be fed into the 
furnace in proportion as it becomes dry and as fresh 
fuel is introduced into the drying chamber, and that 
the arrangements or deyices for these purposes be so 
placed as to allow the furnace to be fed with coal in 
the usual manner if desired. 

1537. InpicaTors FOR PILLAR AND OTHER LETTER 
Boxgs, J. W. and A. Lawrence, Birmingham.—30th 
March, 1882.—(Not proceeded with.) 2d. 

The object is to make the indicators of letter boxes 
automatic, so that on the locking of the door of the 
letter-box after the box has been cleared, the hour at 
which the next clearance is due will be automatically 
indicated. 

1588. Looms, G. H. Hodgson and J. Broadley, Brad- 
ford.—80th March, 1882. 8d. 

This relates, First, to the arranging or combining 

rts whereby the selection for the movements of the 
healds for changes of sheds is effected ; Secondly, the 
arranging or combining parts for effecting changes in 
the order of moving the healds for changes of shed ; 

Thirdly, the arranging or combining parts for effect- 

ing variations in the order of picking. 

1589. PortasLe Steam Enaines, G. R. Mather, 
Wellingborough.—30th March, 1882. 2d. 

The inventor claims, First, the method of and 
means and arrangements for utilising the ordinary 
axle or shaft and fly-wheel or fiy-wheels of portable 
steam engines, when travelling from place to place, 
as and for the supporting axle or shaft and travelling 
wheel or wheels thereof; Secondly, the adaptation 
of the horse shafts to the steadying of such engines 
when at work, 

1540. Curr or CiurcH For RETAINING AND JOINING 
THE Enps oF Ropes, F. W. T. C. Cordua, London.— 
30th March, 1882.—(A communication from C. M. BE. 
Kortum, Berlin.—(Not proceeded with.) 2d. 

This relates to the employment of two wedge- 
—- blocks provided with teeth, and which slide 
within a hollow case. 

1542. Macuinery FoR PREPARING FisH FOR CURE, 
J. Ross, jun., Muchalls, N.B.—30th March, 1882.— 
(Not proceeded with.) 2d. 

The fish after being gutted are placed upon a travel- 
ling cloth and pass under a brushes. They 
then pass on to a scynding brush and cutters. 

1548. CapsuLEs ror Jars, C. Cheswright, 
Holloway.—30th March, 1882._ 6d. 

The inventor claims the manufacture and use of 
ventilating capsules for bottles, jars, and similar 
receptacles having a perforated ventilating recess or 
chamber formed in the top thereof above the cork or 
stopper, 

1544. Curtain Suspenpers, C. F. Grimmett and 
J. Cook, Birmingham.—30th March, 1882.—(Not 
proceeded with.) 2d. 

According to one arrangement the upper part is 
made of around ring formed from sheet metal, the 
ring being cast through one part of its circumference 
for the purpose of allowing the bottom part to be 
more readily joined on to it. The bottom part is 
formed by bending round one piece of brass or other 

, 80 as to form at its upper end a bow suitable for 
slipping oyer the cornice-ring; and the lower part of 


ing, turning, pressing, or tearing of the substance. 
154'7. Macuinery ror ExcavaTinc TRENCHES FOR 

Draryine Lanp, Abbott, Newark-on-Trent, and 

G. 8. Moore, Sunderland.—30th March, 1882. 6d. 

The drain-cutting machine operates by means of a 

wheel cutter armed with teeth which are protrud 
from the front and under part of the wheel, and are 
drawn back at the upper and hinder part of the wheel 
to clear them from the detached soil. 


1548. Seconpary Barrerizes, W. B. Brain, Cinder- 
ford, Gloucester.—30th March, 1882. 6d. 

This inventor claims the use of chambers, bags, or 
envelopes of lead or other suitable metal or alloy, in 
combination with pieces of asbestos, felt, &c., as a 
porous separator, with the oxide or other salt or finely 
divided metal placed in or between the said cham- 
bers, &. 

1549. Sreetyarps, A. J. Boult, London.—30th March, 
1882.—(A communication from P. Arnaud and L, 
Gayttée, La Ciotat, France.) 4d. 

This consists of a graduated bar or scale beam, on 
which slides a movable box carrying an indicator to 
show its position upon the scale. Knife-edges upon 
the box carry hooks or equivalents, one above by which 
the whole apparatus is hung, and one below upon 
which the load is hung. A supplemental scale is also 
provided in or upon the box, and being arranged in 
proximity to the main scale, gives the finer divisions 
A suitable balance-weight is fixed at one end of the 
scale beam. 


1550. Apparatus FoR THE Rapip FILTRATION OF 
Liquips, A. W. L. Reddie, London.—30th March, 
1882.(A communication from L. A. M. Hélie and 
C. M. Micault de la Vieuville, Paris.)—(Not pro- 
ceeded with.) 2d. 

This relates to an apparatus for clarifying or filtering 
the liquids in the act of pouring them out of their 
vessels, and while freeing them, by so doing, from 
every impurity, to leave unipjured their peculi 
properties and qualities. 

1551. AppLiANces FoR STEADYING, CONTROLLING, OR 
Burrerinc Vatves or Arn Enoines, J. S., 
T. A., and BE. R. Walker, Wigan.—30th March, 


such as oil, mercury, glycerine, or soapy water, or in 
some circumstances it can be gaseous ; E, piston rod 


attached to valve spindle F, and by it to link G; H H 
are valves weigh’ ith springs adjusted by set 
screws; I, sage for the fluid to go from end to 
end of the cylinder when the valves are open ; J, regu- 
lating cock, allowing free passage when open, but 
capable of being closed to any desired extent, so as to 

regulate the passage ; K, passage through piston ; L Ll 

two caps carrying spring M between them, and the 

latter screwed upon spindle F; N, buffer of india- 
rubber to prevent the two surfaces of metal knocking 
together. 

1558. Locks or FasTentnos, G. H. Wildes, London.— 
30th March, 1882.—(Not proceeded with.) 2d. 

The object is to provide a spring lock or fastening 
which can be opened by simply pressing on a stud or 
button, which may be placed in the knob or handle of 
the drawer, door, or the like on which the lock or 
fastening is placed. 

1555. Terernones, J. H. Johnson, London.—30th 
March, 1882.—(A communication from C. G. 
Roderigues-Pereire, Paris.}\—(Not proceeded with.) 
2d. 

Refers to the use of differential currents for trans- 
mitters and receivers. 

1557. Brusues, 4. M. Marsden and F. Cross, Hudders- 
Jield.—30th March, 1882.—(Not proceeded with.) 2d. 

This consists in making brushes reversible, so that 
when the bristles have been worn away on one side, 
or in one place, that of the brush in which the 
bristles are fixed can moved, so that the bristles 
which are worn down may be moved to a position 
where the wear and tear is less, and the bristles which 
are not worn down would be moved to a position 
where the wear is greater. 


1558. Governors ror Steam Enornes, E. Truman, 
Grantham.—31st March, 1882.—(Not proceeded with.) 


2d. 
Pe relates to apparatus for operating the throttle 
ve. . 
1559. Drivina Ropsgs, J. Rowbottom, Charlesworth. 
—381st March, 1882.—(Not proceeded with.) 2d. 

A strong rope is made of cotton or other vegetable 
fibre, and then it is lapped with a small rope or cord 
— partly of cotton or other fibre and partly of 
metal. 

1560. Fastenines ror Guoves, &c., EB. Horsepool, 
Cheapside.—81st March, 1882. 6d. 

This consists in certain detail methods of securing 
the tongue or lever of the fastener described in patent 
No. 511, dated 7th February, 1881. 

1561. Puriryinc Coat Gas, J. Walker, Leeds.—31st 
March, 1882. 4d. 

The inventor claims purifying coal gas by using the 

waste product called breeze, retort breeze, mineral- 


ised or without being mineralised, ground and mixed 


ma i or ground quick lime from the 


1562. Inpicator FoR REGISTERING AND CHECKING 
THE NUMBER OF PeRsONS AND THE Fares Pous- 
Lic ConvEYANcEs, &c., H. Lyon, Bloomsbury.—31st 
March, 1882. 6d. 

This relates to an instrument having xeys, say 1 to 
6, representing various sums paid by the . 
who press the key having the value of their fares 
marked thereon, which will strike a bell and register 
one unit. 

1563. Tarasninc Macuines, A, W. Mantle, Germany. 
—3lst March, 1882. 6d. 

The inventor claims, First, connecting the straw 
shaker to the caving riddle so that they are both 
actuated by the same cranks ; Secondly, constructing 
the straw shaker with a hinge joint towards its back 
end, combined with means ot raising or lowering its 
front end: Thirdly, combining with the second clean- 
ing apparatus a screen composed of sieves or riddles of 
different gauge arranged to reciprocate with the 
riddles or sieves of the second cleaning apparatus. 
1564. DainkinG Vessels TO BE USED AS MEASURES, J. 

Tams, Longton.—3lst March, 1882. 6d. 

This relates to a means for regulating the ig 
capacity of the vessel tu the exact measure required 
without defacing or damaging the vessel itself. 

1566. Looms, J. Wade, near Leeds.—81st March, 1882. 
—(Void.) 4d. 


The First part relates to an improved wire motion 
whereby control is obtained over the pile wires 
from the yg of withdrawing them out of the 
fabric to the re-inserting them into the open shed 
and wire-box ; the Second part relates to an improved 
means of driving looms by friction gearing; the 
Third part relates to the construction of a roller for 
taking up the fabric d the process of weaving. 
1567. ConcentraTteD Mitk, E. Kunkler, London.— 

83lst March, 1882. 4d. 

This relates to a means of concentrating milk with- 
out any mixture of foreign materials, such as sugar. 
1568. Manusracrure oF Bricks, Tires, &., F. 

Render, Manchester.—3lst March, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to the adding of silica to the clay or 
other mate: 

1569. ror Borries, &c., Count W. von 
Schlieffen, near Gilstrow, German Empire.—3lst 
March, 1882. 6d. 

consists of a shell, preferably of hardened 
india-rubber, closed at its outer end and having a pro- 
jecting rim or collar when necessary to prevent it 
from slipping into the bottle, jar, cask, &c., to which 

it is applied. At the inner end of this shell is a 

flexible bag or bladder of some suitable material. To 

the outer or closed end of the shell a tap is attached, 
and, if desired, a flexible or other pipe may extend 
from the tap again. 

1570. Evecrric Arc Lamps, G W. Jeffery, North 
Woolwich.—3lst March, 1852. 6d. 

This invention aims at providing simple means of 
regulating the are for the production of the electric 
light, and refers to the arrangements for regulating 
the arc. The lower or negative carbon is a fixture. 


manner may be fitted 

alongside one another in a ring, or as desired, in one 

and the same lamp. 

1571. Screw Burrons, F. A. Brydges, Berlin.—31st 
March, 1882.—(A communication from B. Fischer, 
Stuttgart.) 6d. 

The button proper acts as a nut, and is so attached 
to a suitable screw that the button cannot leave the 
screw. 

1572. Boots, J. and G. J. Taylor, London.—3lst 
March, 1882.—(Not proceeded with.) 2d. 

The boots are made to button or fasten up the outer 
side of the leg, and the appearance when in wear is as 
when a gaiter is worn. 

1574. Apparatus For AUGMENTING ELEcTRIC CuR- 
RENTS FOR TEL Pi Es, W. R. Lake, 

communication 


fit into the internal grooves of the central ribs of the 
course next above, and in the details of construction. 
It also consists in the apparatus for use in the manu- 
facture of such shingles. 


15°76. Separatinc Trin FROM TIN-PLaTE Scrap, &c., 
W. A. Barlow, London.—31st March, 1882.—(4 com- 
munication from L, Bourau, Paris.) 6d. 

This consists Ce in the treatment of tin-plate 
scrap by a chloride of tin containing only a quantity 
of -_ — corresponds to the quantity of tin to be 
disso! ved, 


15'78. ADMINISTERING ANASTHETICS AND DIFFUSING 
PerFuMES AND Distyrectants, W. R. Lake, Lon- 
don.—381st March, 1882.—(A communication from &. 
Westsield, and BE. Dennis, New York, U.S.) 


This consists in enclosing material saturated with 
the anwsthetic in a closed vessel so as to prevent 
waste or the escape thereof, then opening such vessel 
containing the anesthetic for the admission of air, 
and finally forcing the air by external mechanical 
means through such anesthetic, whereby the air is 
laden with the said anesthetic, and is forcibly 
expelled in the form of a dry gas at the point of appli- 
cation. 


1580. Exectric Lamps, Sir D. Salomons, Tunbridge 
Wells.—31st March, 1882. 6d. 
The incandescent material is placed in a small bored 
space in a suitable substance. . 


1581. SappiEs For Bicycues, J. Jenner, Kensington. 
—3lst March, 1882.—(Not proceeded with.) 2d. 
This relates to the application of springs. 


1584. FirepLaces oR GRATES AND Stoves, G. L. 
Shorland, Manchester.—lst April, 1882. 6d. 

This consists partly of a fire-grate in combination 
with an air-warmer box or chamber, and having front 
and back flues fitted with dampers, so that the whole 
or part of the gaseous products can be drawn through 
the fire into the back flue. 


1586. Biracnina Jute, &., G. Young, Kelly, 
N.B.—Ist April, 1882. 4d. 
This consists, First, in the combined use of an 
alkali and soluble sulphide in the process of causticising 
jute and other fibrous substances; Secondly, in an 


intermediate treatment with acid; Thirdly, in the 


| 
1882. 6d. 
The invention consists in a fluid regulator, acting on f 
4 the valve spindle or piston of same, preferably in con- H 
junction with stationary or movable india-rubber 
% buffers, against which collars on the valve spindle or 
é projections on the valve strike at one or both ends of | 
the stroke. In the drawing, C is a cylinder a little 
greater in diameter at the centre than at theends, - 
containing a piston D, and filled with a suitable fluid, 
*. or guide. To this a flexible loop or ring, say of india- 
a rubber, is connected, through which the positive carbon 
a or positive carbon holder passes. The opposite side of 
4 PO S51 | ‘i Pp this loop or ring is connected to the armature of an elec- 
a HE tro magnet by a lever, which is jointed at its other end 
HE to another piece or lever having its fulcrum on a bridge. 
PO aay ate The opposite end of this lever is provided with an 
y Ki — armature, which is acted on by an adjacent electro- 
a g iy ay ~I magnet or solenoid. When the armature is attracted 
Y g iy y---j by the magnet the elastic ring is tightened, and the 
carbon thereby gripped and lifted the required dis- 
4 SS] tance to produce the arc. The armature being 
a E--—t released, the elastic ring contracts, and the carbon 
F é is free to slide through. The loop or ring is by pre- 
ference placed in a slantitig position. A series of 
a M----2 
= = 
q 
A | 
AN J. Moser, Berlin.) 6d. 
q Wit NZZQ Secondary coils are used with a number of trans- 
N mitters and transmitter coils. 
= 1575. Meratiic Roorinc W. R. Lake, 
London.—31st March, 1882.—(A communication from 
: R. Seaman, New York.) 6d. 
4 The invention consists partly in a diamond-pointed 
; shingle provided with a central longitudinal tapering 
rib having an internal and external groove formed in - 
; each side extending the full length of the said rib, and 
so constructed that the said rib will enter the rib of 
the next shingle above it. It also consists in forming 
a flange along the parallel edges of each shingle by 
turning such edges over on the body of the said ‘ 
{ shingle so as to enable the said flanges to dovetail or 
) 
/ 
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loyment of a bleaching solution containing excess 
of alkali, alone or combined with either or both of the 
processes. 

1587. Seconpary Barrerigs, A. Tribe, Notting Hill.— 
lst April, 1882. 4d. 

Uses compressed peroxide of lead. 

1588. ror Saw Buapes, H. J. Haddan, 
Kensington.—1st April, —(4 communication 
Srom Calloch, Reolon, Prance.)\—(Not proceeded 
with) 2d. 

The guide consists essentially of a block of metal 
fixed at the place usually occupied by the wooden 
guide, and forming a casing where the blade passes. 
1589. Apparatus FoR PaInTING THE INTERIOR OF 

Hovses, &c., M. Menge and H. Krause, Berlin.—lat 
April, 1882.-(Not proceeded with.) 2d 

The apparatus consists —_e a colour receptacle, 
preferably of sheet iron, attached to the lower end of 
a handle and carrying a brush or distributor for 
spreading the colour equally over the floor. 


1590. Gas Moror Enornes, R. Skene, Lambeth.—lst 
April, 1882. 6d. 

The invention is designed to effect greater con- 
venience and economy in working. and in the cost of 
construction, by dispensing with the water jacket or 
any cooling medium, in or about the working cylin- 
der, su as to retain and utilise the heat generated by 
explosive combustion. Also by the use of explosion 
chambers of special form attached to, but apart from, 
the working cylinders, by a piston rendered non- 
conducting to heat, and by a simple and novel form 
of ignition valve, and apparatus connected therewith. 
1592. Prosectites FoR BREECH-LOADING RIFLED 

Orpnance, J. Vavasseur, Southwark.—lst April, 
1882, 6d. 

The inventor claims the manufacture of a projectile 
with a projecting flange or abutment around its base, 
aud a grooved or roughened surface in front of the 
abutment, and a band of copper or other suitable 
ductile metal drawn down over this roughened sur- 
face, so that its rear end bear against the abut- 
ment, whilst the forward end has no abutment to 
bear against. 

1598. Gioves, H. Urwick, "Wandsworth.—lst April, 
1882. 4d. 


The inventor inserts on the inner side of the hand 

a piece passing from the base of the first and second 

fingers (or rather the interval between these fingers) to 

the base of the thumb ; and the same piece also forms 
the inner side of the thumb, and the forefinger 

“quirk” or the gusset piece at the root of this finger. 

1504. ReverseRaToRY Forwaces, Sir W. W. Hughes, 
Bayswater.—Iist April, 1882. 
is ts in the tion of the melting or 

reducing furnace with its nearly flat and inclined 
bed; a downwardly inclining flue, conveying the 
materials as they melt, and also the products of com- 
bustion ; and the collecting furnace receiving the 
same and retaining the met] in its deep bed. 

1595. Fire-escapes, W. P. Thompson, Liverpool.—1st 
April, 1882.—(A communication J. Gabrielli, 
Spalato, Austria.)—( Not proceeced with.) 2d. 

This relates to the employment of a +i bag to be 
lowered from the windows. 

1596. Latcues or Locks, W. Johnson, 
lst April, 1882.—{ Not proceeded with. 

This relates partly to forming the oe so that 
they will not work loose. 

1598. Macuinery ror Grixpinc Spixpies, G. 
~ eas and M. Fietding, Bolton.—lst April, 1882. 


Te grinding wheel is mounted upon a sliding car- 
riage, and the spindle to be ground is mounted on the 
upper swivelling part of a table, to the lower part of 
which is im an automatic longitudinal motion 
by a worm and rack or a screw and nut or otherwise. 
An adjustable pivot is provided, on which the upper 
part of the table swivels, and attached to the frame of 
the machine is a template or pattern for guiding the 
swivelling table. An antifriction roller, which turns 
on a bracket fastened to the swivelling table, is caused 
by a spring to press against the template. 

1681. Cootrxc Mitustones, &c., 4. W. L. Reddie, 
London.—4th April, 1882.—(A communication from 
H. Dorrity, New York.) -(Not proceeded with.) 2d. 

The invention consists in the combination with the 
upper or stationary stone and the lower stone or 
runner, each provided with a cavity, which may be 
formed between two sections of the stone, or between 
the back of the stone and a back plate applied thereto, 
of inlet and outlet pipes for maintaining a circulation 
of water or cooling liquid through the cavity in the 
upper stone, a pipe extending downwards through 
the eye of the upper stone and communicating 
directly with the cavity in the runner for supplying 
the cooling liquid thereto, and connected with the 
runner so as to rotate therewith, and an outlet pipe 
or pipes through which the liquid may escape from the 
cavity in the runner. 

1632. Hypraviic &c., E. Priestman, Shef- 
field.—4th April, 1 

The invention pone on i the use of a drum or barrel 
carried by the piston-rod of hydraulic cranes, hoists, 
and other like machinery, and which drum or barrel 
is revolved on the outward and inward stroke of the 
piston-rod by pinions gearing into a fixed rack guide. 


1633. Drivixc Gear ror WRiNGING MANGLING 
&c., H. Clegg, Accrington.— ith April, 


8d. 

= = boss of the fiy-wheel is a pinion, and on axis 
ef lever roller shaft isa flanged disc, the flange having 
internal teeth to gear inside the disc and carries loose 
gear wheel on concentric stud. This wheel gears with 
the internal teeth of disc and with pinion. On back 
of disc are studs which gear with teeth of wheel on 
axle of upper roller. The face of the flanged internal 
gear wheel forms an inclosing guard or fence for the 
wheel. 

1634. CoaTep Fasrics, W. R. Lake, 
London,—4th April, 1882. my communication from 
H. W. Burr, Cambruigeport, U.8&.) 6d. 

The improvement in the method of curing _the 
india-rubber-coated fabrics in 
them to the action of the electric light. and preferably 
during the process of coating, and while the fabric is 
passing through the machine. 

1635. Mecnanicat Toys, R. London.—4th 

April, 1882.—(A communication from W. A. 

Webber, G. B. Kelly, EB. L. end, and J. L. Given, 
U.S.) 6d. 

Ts ‘relates to a mechanical toy made in imitation 
of a living creature, and internally provided with 
devices capable of being operated to produce musical 
soun 
1649. UnxpErcrovnp Conpuits ror ELectric WIRES, 

A. J. Boult, mJ. 2. 
Thomas, New York.—5th April, 182. 
The figure shows a section of the conduit. The top 


can be taken off. Both parts are poreen d made of 

common pottery clay or equivalent material. 

1687. Upricut axnp Footster Beartinos, J. H. 
Johnson, London.—4th April, 1882.—(A communica- 
tion from A. Fesca, Berlin.) 4 

The ~ y of the invention is to ——_ or wholly 
remove the direct pressure of the heel or end of the 


sbaft upon the footste: bearing-plate by hydraulic 
power, and to — be performed by a suit- 
able arrang tus, whereby in the con- 
struction of Ser, machines, for example, it is 
rendered possible to provide for the rotation of very 
heavily loaded shafts at the desired speed. 


1638. Arnmourep VessELs, J. H. Johnson, London.— 
4th April, 1882.—(A communication srom N. B. 
Clark, 6d. 

This consists, First, of a turret for guns, 
having the side in the rear a guns of a semi- 
cylindrica] form, and the front portion through which 
the nozzles of the gun pass slopin cor curving down- 

is; Secondly, a rotating — for a gun, having 

its front portion, through which the gun passes, of a 

rounded wedge-shape, its ~ aces end being pivotted 

to swing about a fixed point. 


1670. Incanpescent ELEcTRIC J. Jameson, 
Newcastle-upon-Tyne.—6th April, 1882. 4d. 

The carbon from which the filament for incan- 
descent electric lamps are to be formed is deposited 
carbon gas or vapour, so as to produce a deposit of grea: 
density’ and wailermaily of structure. hen the 
deposit is formed of considerable thickness the 
envelope empl —_ in its formation is broken, and 
then to give endurance to the cylinder so formed the 
— _— filled with a tenacious cement, such as rosin 
or she! 


16°75. Supe Vatves anp Gear For STEAM AND 
OTHER FLUID-PRESSURE EnoineEs, D. Halpin, West- 
minster.— 6th April, 1882. 

This relates to improvements on patent No. 3495, 
A.D. 1878, the object being to simplify the arrange- 
ment whereby the slide has a partial rotation 
imparted to it, in addition to its longitudinal motion, 
so as to enable the cut-off to be varied while the 
exhaust remains constant. On crank shaft C are two 
excentrics, one connected by a rod to the slide rod R 


‘e'ola 


old 


2) 


so as to move it to and fro, while the other for giving 

the ial rotation to the slide is linked to an arm F 

on a rocking shaft I, Spa By it a curved arm G, on 

which is fitted a slide H linked by arm X toan arm 

L projecting from an en of the slide rod R, 

such ha collars which engage grooves in a 

head working in the cylindrical guide K. The slide 

H is linked to lever S worked by a myn y oe 

governor, so as to vary cut-off as the speed 

creases or diminishes. 

1607. Iscanpgescent Exectric Lamps, Hon. R. 
Brougham and F, A. Ormiston, Regent-street.—8th 
April, 1882. 6d. 

Relates to the method of sealing the conducting 
a and a means for securing the carbon filament to 
the wires. 

1705. Conpensers ror Steam Enornes, A. M. Clark, 
London.—8th April, 1882.(4 communication from 
R. E., M., and M. Williams, California, U.S.) 4d. 

In the air chamber B is fixed a grid A, on which is 
secured a disc valve i of flexible material, and above 
the valve is a guard & that limits the movement of the 
valve in opening ; / is a pipe for discharge of air from 
cylinder B, and m is a removable cover on the cylinder 
to allow access to the valve. When the exhaust steam 


enters the condenser through the pipe ¢ the shock will 
raise the valve i, and the air in the condenser, or that 
which may come in with the exhaust steam will be 
forced out, and the closure of valve i on its seat 
will prevent any return. Water rising with the air 
will run out by pipe 1, which is guudeeniy set a little 
above the valve so as to keep the valve coverei wi 
water to render it air-tight ; n is a pipe and valve for 
supplying a jet of water to keep valve i covered and 
the chamber B cool Both the water cylinder and 
the air chamber B, which is also of cylindrical form, 
are sec in an upright position on the hollow 
base C. 


1851. Insutatep Supports FoR TELEPHONE WIRES, 
C. Curtoys, Lombard: street.--18th April, 1882. 4d. 


and capped as shown in the 
gure, 


1726. Ececrrica, AppaRaTus FOR SIGNALLING ON 
B. Tyer, Dalston.—12th April, 1882. 


neuils certain combinations of relays, and contact 
pieous to make contact when the train ype over the 
rail. Thus an arm bearing an adjustable screw may 
be actuated by the train, the screw a contact 
through an electro-magnet, whose action on its arma- 
tures actuates the signal. 


1049. Bessemer Converters, S. G. Thomas, West- 
mins‘’er.—25th April, 1882. 6d. 

This relates to improvements in Bessemer con- 
verters, whereby the advantages of both the ti 
and fixed systems are united, and it consists in 
saan | the vessel on rockers A at each side, so that 
the vessel may be readily tipped to one side or the 
other by a very slight force. On the front side is a 


TELE) 


ta) hole and on the te side a row of side 
tuyeres of diameter. The blast can be intro- 
duced th jointed pipe E. The tilting y be 
effected by d lever, or by a hydra or steam 
ram, or a rack and pinion or other sim Saeanaee 

vessel at any 


A catch or wedge is arranged to hold 
required angle. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


265,934. Orpwance, James L. Norris, Washington, 
D. C.—Filed 19th July, 1882. 

Claim.—A composite gun consisting of a cast steel 

outer casing C Cl, formed in two parts screwed 


er, in combination with a front lining tube, A, 
of either coiled wrought iron or of steel, and a rear 
lining table, B, of coiled wrought iron screwed into 


the casing from the breech, substantially as described. 


265.978. Comsinep NeepLe ARM CoMPRESSOR 
FoR Grain Binpers, John Lloyd Owens, Minnea- 
polis, Minn.—Filed December 27th, 1881. 

Claim.—The of the needle 
compressor arm e ws arm piv 

at oue end in said needle arm and at the other end to 


a shaft E, and said needle arm adapted to be oscillated 
about said shaft bya crank arm C, whereby the parts 
operate as and for the purpose described. 


266,220. Stream Boiter Tuse, George & Strong, 
Philadelphia, Pa.—Filed March 6th, 1882. 
Claim.—{1) The mode herein described of making 
tapering tubes for steam boilers, said mode consisting 
in forming on an ordinary cylindrical lap-welded tube 
corrugations prominent at the small end of the tube, 
but gradually decreasing in prominence until they 
merge into the cylindrical portion of the tube at or 
near the opposite end as set forth (2) The within- 
described tapering tube for steam boilers, said tube 


having at its small end prominent tions which 
ly decrease in prominence until they m 
nto the cylindrical portion of the tube at or near 
large end of the same assetforth. (3) A tapering tube 
having tapering corrugations concentrated and welded 
at and near the contracted end of the tube as set 


forth. (4) A tapering tube having tapering corruga- 
tions, and ha “| its large end a flange d, and at 


its small end a concentrated and welded portion A, as 
set forth. 
266,240. Execrric Arc Lamp, Edward Weston, 
Newark, N.J.—Filed July lith, 1882. 
Claim.—(i) In an electric lamp ‘containing two sets 
of carbons, 1 the | combination, with the electro. 
of i t feed af one for cach set 
carbons, a pivotted bar adapted to maintain either of 
said feed mechanisms out of operation, a spring for 
rr ne | the same, an electro-magnet independent of 
magnets, and an armature therefor, a 
to lock or yo the greta’ bar, substantially as 
and for the purpose set forth. (2) In an electric lam’ 
containing one set of feed controllin - 
two sets of carbons, the combinat on 
movable armature, of two i 
clutch mechanisms, for each set a 
— bar adapted to raise the free end of either of 
e said clutch mechanisms, a spring connected with 


the said bar, and an electro-magnet and pivotted 
armature for locking and releasing the bar, as and 
for the purpose set forth. (3) In an electric lamp 
containing one set of feed-controlling magnets and 
two sets of carbons, the combination, with the mov- 
able armature, of two i ly ted clutch 
mechanisms, one for each set of carbons, a pivotted 
bar adapted to maintain either of said clutch mecha- 
nisms out of operation, a catch hinged to said barand 
arranged for sustaining the carrier of the inactive set 
of carbons, a spring for shifting the pivotted bar, and 
an electro-magnet and pivotted armature for locking 
and releasing the same, substantially as set forth. 
(4) The combination, with the spring shifting ng Nd 
of a magnet M, and armature G, siesed above t 
base F, anda pin p, extending Pred the said — 
and arranged or raising the armature, substantially 
as described. (5) In an electric lamp, the combina- 
tion, with the carbon carrier, of a bearing spring T, or 
its equivalent, and a cam for controlling the position of 
the same, substantially as set forth. 
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COLONIAL CONTRACTS. 
No. I, 

Tue railways and other public works in the colonies 
which have been completed during the last ten years not 
only show conspicuous signs of progress, but indicate in 
re method of their pa and construction a gradual 
emancipation from the leading-strings of the mother 
country which it is interesting to notice, The earlier 
colonial railways, were like those in India, designed by 
English engineers and made by English contractors, for 
there were no others who had the n organisation 
or experience. Following the plan which Brassey and his 
contemporaries had adopted on the continental railways 
made by them, small sections of the work and detached 
portions of separate kinds, such as excavations, masonry, 
and brickwork, were let to local contractors of small means, 
who, with the money and experience so acquired, have been 

ually taking the place of the English contractors; and 
although when it is desired to let very works in one con- 
tract, English firmsarestill,asat present in South Africa, occa- 
sionally employed, even this is coming to an end, and local 
contractors are — to tender for work of any magnitude. 
There is no lack of opportunities for capable men ; there 
are the usual combinations of capitalists and contractors in 
which the former demand, as in England, the preferential 
profit, and the only limit to such enterprises is the willing- 
ness of the colonial Parliaments to vote the money, and of 
the British capitalist to subscribe to loans. In regard to 
the utility of the colonial railways there are differences of 
opinion, for the selection of routes is influenced too often 
by political considerations and by the pressure which the 
members of Parliament may bring to bear in favour of 
their particular districts. 
in the gauge of the colonial 

ilways is a t disadvantage, this being especiall 

the case in where pe been 
jected and the gauge py renee sone 4 the local governments 
at a time when an intercolonial system appeared too 
remote to need consideration. Now, when the advantages 
of combination are apparent, and a trans-continental line is 
projected, the colonies having a narrow gauge find that 
they cannot make a satisfactory connection without widen- 
ing their lines—a task of considerable difficulty in Queens- 
land, for instance, where the railway was made with sharp 
curves suitable only to a narrow gauge, in order to sur- 
mount the steep inclines at the western end of the line. 

The purchase in England of railway material has for 
many years been managed either by the Crown Agents for 
the Colonies or by the Agents-General in London for the 
respective colonies. The former body is an admirable 
organisation, available at a very moderate expense, because 
the charges are divided proportionately over the numerous 
dependencies for whom it acts; and although it is an 
adjunct to the Colonial-office in London, and, indeed, hasa 
corner of the Downing-street building set a for it, and 
is promoted and recognised by the Home Government, it 
is independent of English control, and is utilised by the 
self-governed colonies only so far and so long as they con- 
sider themselves benefitted. Most of the large self- 
governed or representative colonies have their own agents 
in London, and the duties of the Downing-street office are 
becoming more and more confined to the business of the 
smaller dependencies, which, having no Legislature of 
their own, are known as Crown Colonies, and are in general 
governed by the English Colonial-office. 

South Africa was the largest domain left to the Downing- 
street officials, but the Cape Colony has lately established 
its own Agent-General in London, and, like the Australian 
colonies, will, for the future its own affairs. 
Still the gate business left to the Crown Agents is 
very large. Natal, Ceylon, Tasmania, the Straits Settle- 
ments, Hong Kong, and most of the West India islands 
still remain, besides the civil business of such mili 
stations as Bermuda, Malta, and Gibraltar. The tendency 
to set up exclusive agencies, though partly a mere restless 
desire for independence, arises also from other causes, 
Thus some of the colonies have to establish emigration 
agencies, or have D raeasoy or financial schemes to promote, 
and think that the one organisation may serve for other 
purposes. Then continual disputes and misunderstand- 
ings occur between the officials in the colonies and the 
Crown Agents, the latter et deeming colonists stupid 
or uninformed about what is best for them, and the 
colonist being exasperated by the red-tape delay and mis- 
takes of the people at home. On the whole the Crown 
Agents have done their work well. First, they are 
honest, no small matter when the immense sums that they 
expend is taken into consideration, any corruption that 
occurs being confined to very minor personages, although, 


in regard to this, manufacturers in certain branches of | i 


trade complain of undue preference for favoured rivals. 
The rules by which the Crown Agents conduct their busi- 
ness are not more cumbersome than is usual in Govern- 
ment offices ; and much of the routine which appears so 
irksome and dilatory is but the necessary precaution against 
fraud. In technical matters the Crown Agents take the 
advice of professional engineers, and the effect of this is 
seen in the public works of the colonies. The material 
sent out may be summarily described as good, strong, and 
typical of sound English manufacture, but often old- 
fashioned, and sometimes Indicrously inappropriate. 

It is an old complaint in the colonies and in many of the 
foreign countries supplied by England, that due regard is not 
paid to the peculiar exigences of site, climate, and service, 
and that unnecessary solidity, and therefore ex nse, are 
bestowed on material required for a new and sparsely 
peopled district. In these matters the English engineers 
who may have decided the matter have exercised a bene- 
volent care for the colony even against the immediate 
interests of the colonial taxpayer. For instance, there is 
a marked difference between the bridges erected over 
Australian and South .African rivers and those which are 
furnished to the ~ sacl settlers in the Western States of 
America, The Yankee bridge-builder who seeks for 
orders in the English colonies has not yet been very suc- 
cessful, even though his offers appear tempting, and 


although he is often able, notwithstanding the high price 
of labour and materials in his own country, to offer bridges, 
not only cheaper, but of a kind which he affirms to be 
more easily erected than the English-made bridges. But 
the greater expense of the English bridge is probably due 
either to the ignorance of the colonial engineer who 
designed it, concerning the special contrivances which might 
have facilitated its erection ; or, if the bridge be designed in 
England, to the old-fashioned notions of the English engi- 
neer in the same —— ; or more probably still—for this 
is an almost universal failing—because insufficient informa- 
tion wassent home concerning the site and other local circum- 
stances. But the English bridge, when once erected, will 
probably have thrice the life of an American bridge, and 
cause loss neither to life nor limb. Structures sent out by 
the Crown Agents have compared favourably with those 
exported by merchants, and in many cases are even con- 
spicuously superior. This is the case, for instance, with 
iron roofs and buildings. <A railway station or goods shed 
—— in Westminster, and having the strength and 
qu . usually given to such buildings here, may stand 
side by side with iron storehouses having no framing to 
speak of, held together by scanty and loosely-fitting bolts, 
and covered with 26-gauge galvanised ironsheets. Band-box 
structures of this kind are exported in large numbers by 
merchants because of their cheapness, and such comparisons 
may show that the purchase of everything through 
merchants is not an unqualified benefit. But while the 
action of the Crown Agents on the whole tended to keep 
uP a high standard of quality, their mistakes, however 
they may have arisen, have been enough to explain, if not 
to justify, a desire for change. If, for instance, the 
history of the South African railways could be written, 
the incidents might rank with those of the commissariat 
and transport services in the Crimean war. Rolling stock 
and locomotives were withheld till the service of the rail- 
way was impossible, and then sent out in such quantity as to 
overwhelm the recipient ; expensive carriages and wagons 
were despatched with important parts reg: or of a kind 
altogether unsuited to the railway, so that they had to be 
altered and adapted to some inferior eg ; while locomo- 
tives were sent not only of wrong type, but shipped to ports 
where no cranes were available for landing them. The 
mistakes in England have been intensified in many cases 
by the incompetence of local officials, for while many of the 
most important posts have been filled by good railway men 
from England, anda fair sprinkling of such minor officials 
as drivers and guards, yet numerous posts in the highest 
grades have been filled up in the colony; and as there is 
not a special class available there to choose from as in 
England, and as political and other corrupt reasons too 
often guide the choice, men who have failed in other occu- 
pations—shopkeepers, and men without even 
these qualifications, have been thrust into positions of 
authority for which they are entirely unfitted. Conse- 
quently they have not only failed in their own duties, but 
have rendered the position of the qualified men almost 
unbearable. It is said that South Africa is the grave of 
—_ reputations, and competent men persistently thwarted 

ve indeed become discouraged. The most recent report 
from Cape Town is that Chinese Gordon, so renowned for 
his treatment of native races, and who was employed by 
the Cape Government to settle the Basuto difficulty, has at 
length resigned in disgust. 

In regard to colonial public works and contracts, the 
~—— aptitude for self-government will no doubt assert 
itself in due time, and the colonies, though they are buy- 
ing their experience dearly, may be the better for it in the 
end, but the untoward incidents of their experience are 
many and peculiar. The democratic influence is clearly 
seen, not only in the control which the uneducated class 
have in the management of affairs, but in the jealousy felt 
for all outsiders. It is partly to jealousy of the Crown 
Agents that the establishment of separate Agents-General is 
due, and strange as it may appear, the colonies have, in 
many cases, extended their jealousy to their own agents, 
veritable colonists sent specially to represent them. The 
extreme radicals in the army of the French Commune 
clamoured to elect their own colonels, but once elected 
they resented their authority, and so it appears to be 
with the officials sent there by the colonists. This ma 
partly arise from the method of their appointment, whic 
varies very much, and is subject to many contingencies, 
Occasionally a man is chosen for his fitness for the post, 
but too often for some political reasons, as a reward for 
services, as a sop to a political party, and often as a means 
of getting rid of a troublesome opponent. Instances are not 
wanting where the Premier of a British colony, finding that 
he had survived his usefulness in that capacity, exchanged 
his position for that of Agent-General, practically appoint- 
ing himself, and what is more significant, has, at any rate in 
one case, created a vacancy by initiating and promoting 
the forced retirement of the holder. If the occupants of 
the sober looking offices which have gradually become 
grouped together in Victoria-street, Westminster, could be 
questioned, pe have strange experiences to relate, 
and they must have found that their life is not one of un- 
alloyed gs The changes now occurring in the 
method of purchasing material, and to which we shall 
presently refer, are but one expression of the treatment 
they have been subject to, and may possibly be even a 
relief to those who are most affected by it. 

In the method of inviting tenders, selecting manufac- 
turers, and inspecting the goods, the system which has 
become established in the course of years in the great 
purchasing department at home has lie available for 
imitation ; the routine that has grown up in the Admiralty 
and in the India offices being, in regard to the kind of 
business undertaken, that which is in most cases applicable 
to them. In these English offices the substitution of 
ye ame clerks for the idle young gentlemen of the 
old patronage days has created an official class of a very 
superior kind, difficult to cheat, and only in the rarest cases 
susceptible of bribery. When anything unfair or fraudu- 
lent does occur, it is generally due to combination of the 
traders themselves, who manage to adapt their plans to 
the very systems established to circumvent them, and actual 


bribery may be unnecessary. When it does oceur—for it 
is by no means extinct in this country—it is generally of 
the milder kind adopted in self-defence to satisfy the black 
mail of minor officials who, having the power to do harm or 
cause unjust complaints, show themselves aggrieved if 
they are not paid for abstaining. In these respects there 
is as much room for harm in the offices of the numerous 
Agents-General as in the English Government departments, 
and indeed there are special opportunities due to the 
frequent change of agent and to the short experience of 
many of the permanent subordinates. Butasa rule it may 
be said that, even if the various colonies do not always 
obtain the best results, they are most of them honestly 
served. Such exceptional cases as the Queensland scandal 
of a few years ago are fortunately rare, and even in that 
notorious case the rude simplicity of the methods — 
showed that there was no great experience of fraud, an 
interesting air of freshness pervading the affair which must 
have recalled to many the good old Admiralty contracts of 
fifty years ago, when a snug circle of friends inside and 
outside the offices divided the plunder between them. 
Now, he who would get the better of the English pur- 
chasing departments can no longer rely on these old- 
fashioned plans, but must exercise considerable ability and 
finesse. But just as colonial bishops now-a-days are sup- 
posed to lack some of the dignity of the genuine home 
episcopate, so one must suppose a Colonial Government 
personage and the inspecting engineers relating to him 
may, in their smaller circle, do things which would appal 
the Controller of Contracts at Whitehall. So when bridges 
for Northern Australia were wanted, and visions of per- 
centages tempted, the peccant purchaser in London guided 
the contract into the necessary channel by simply omitting 
bridge-builders altogether from the list of invitations to 
tender, and by inserting amidst a miscellaneous list of tool- 
makers, steam engine builders, and other incongruous persons, 
the predestined firm in the secret. But whilst a supply of 
bridges may be obtained from a favoured ironfounder who 
does not ordinarily manufacture bridges, and in that 
capacity is unknown to fame, there is a rugged audacity, 
which may also be deemed colonial, in obtaining from the 
same willing ironfounder 15,000 tons of steel rails again 
by the process of inviting no possible competitors. The 
people in the colonies forgave the bridges, but the rails 
aggravated them a good deal when it became known that 
the transaction having been arranged at the time of a 
rising market, and the real purchase from the maker having 
been made in advance, a profit of no less than £4 per ton 
or £60,000, was divided between the ironfounder, who was 
allowed to invoice the rails to the colonial agent, and the 
very officials who had been appointed to safeguard the 
colonial interests. 

It is obvious that honest firms are discouraged, and 
become disinclined to tender, or refrain from serious com- 
petition when such scandals become known. It is not 
only in the purchase of material, but in the arrangements 
for shipment or in other business where money has to pass, 
that corruption is possible ; for when once officials covet 
illicit profits there are obviously many ways of getting 
them. Thus contracts may be guided into the hands of a 
favoured manufacturer by giving him private intimation 
of points which will command preference when the tenders 
come to be considered, such intimation reaching the manu- 
facturer from the colony before the official instructions 
reach the Agent-General in London. The old device of 
inserting fictitious conditions in specifications is still avail- 
able ; and the more elaborate the article to be purchased 
the more numerous are the opportunities for this method. 
For instance, in the case of locomotives, shipment in 
London may be prescribed, and the manufacturer, whether 
in Glasgow or Manchester, will have to add a considerable 
sum for carriage to the Thames ; but if, when the time of 
delivery comes, it is discovered that ships just as good and 
freights just as low are available in the Mersey or the 
Clyde, and the favoured maker is allowed to ship there 
without corresponding deduction, unkind critics may 
venture to surmise that this was anticipated from the 
beginning. 

On more than one occasion when tenders for freight 
have been invited for Australian colonies, the collusion 
between officials and contractors has been so notorious that 
competitors outside the favoured circle have gracefully 
recognised their position and abstained from sending in 
real tenders. The mode of action in these cases was to 
insert onerous conditions in the contract which enhanced 
the rate of freight, these conditions, capable of fulfilment 
by only a few persons, being immediately withdrawn when 
they had tide purpose, and the contract was obtained 
by the favoured firm. It is possible that the publicity 
ultimately given to frauds such as these may have had a 
share in diminishing the~affectionate confidence which 
Agents-General in London might otherwise claim from 
their friends, though it is hard that one office should suffer 
for the misdeeds of another. It is a bad sign of the times 
and of colonial morality that the offenders should still be 
retained in positions of trust, and that so far as the methods 
of contract are concerned and the kind of people employed, 
there is nothing to show that the same intrigues are not 
still going on. 


THE MANCHESTER SHIP CANAL. 

Mr. ALDERMAN W. H. BAILey, at a meeting of the Manchester 
Scientific Students’ Association in the Memorial Hall, Manchester, 
on Wednesday evening, November 15th, delivered an address on 
the Manchester Ship Canal. He said that more than forty years 
ago a society, similar in its objects to the society whose members I 
have now the honour of addressing, had before it the same subject 
which I have ventured to introduce this evening. In the year 
1841, the members of the Manchester Royal Victoria Gallery of 
Practical Science met several times to discuss with great earnest- 
ness the practicability of a Manchester ship canal. A scheme was 
submitted, and it appears from the reports of the discussion that 
the unanimous approval of the members was given to the 
project. There seemed to be no difference of opinion as to 
the importance of a ship canal to this district, and even then there 
appeared to be no engineering difficulty in carrying out a well- 
devised scheme. The project received the favourable support at 
those meetings of such well-known Manchester men as Wi 
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Fairbairn, Alfred Binyon, Peter Clare, Richard Radford, J. F. 
Bateman, J. C. Dyer, and other public-spirited citizens. But 
nothing came of the agitation. The monopoly of the Irwell Navi- 
gation Company seemed to bar all efforts in this direction. When 
the subject was being discussed by the chief Manchester men as 
absolutely requisite for the development of trade, it may be of 
some interest to note that, so alarmed were the Liverpool People, 
that one of the newspapers published there, the Liverpool Mail, 
denounced Manchester and the scheme in good set terms, and even 
carried out its opposition so far as to say that “‘meddling with the 
river would be an act of felony.” It is jast possible that the 
severe competition of the then new railway from Manchester to 
Liverpool had some influence in preventing the use of more capital 
in developing the Irwell navigation. The Navigation Company, 
however, does not seem ever to have been of much advantage to 
this district, for one of the chief reasons urged by the promoters of 
the railway between Manchester and Liverpool was, that the Navi- 
gation Company had utterly failed in its duty to the community, 
that it was incompetent and did not provide proper accom- 
modation for the increasing trade of the district. Indeed, it 
was given in evidence before the Committee of the House 
of Commons, that goods often were six weeks at the wharves 
of Manchester and Liverpool before they were delivered, 
and that viles of merchandise were heaped up in the ware- 
houses of the two towns, waiting for boats, horses, and 
men. Canals are now gradually regaining their former position. 
Many of the old canals and navigable rivers which were used for 
horse-hauled traffic, were totally unfit for the new order of things. 
Steamboats could destroy and have destroyed their banks ; and in 
the meantime railways have been developed before the proprietors 
of these waterways have fully grasped the altered conditions. 
Since, however, the introduction of the screw propeller in steam- 
boats and the great improvements generally in marine engineering, 
the problem of river and canal traffic has become very definite in 
the minds of engineers and those who have studied the questi 
venture to say that the waterways of this and all other countries 
will become formidable competitors with the ways of iron for 
public favour. It may be worth our consideration to notice that 
this subject has been elaborately reported upon by those who have 
examined the working expenses of nearly all the navigable 

in the world. Probably one of the most careful reports is one on 
the relative cost of rail and canal traffic, by Mr. Francis Conder, 
C.E., which was presented to the Wolverhampton Chamber of 
Commerce a short time ago. It may be sufficient for me to say 
that Mr. Conder declares his statistics show, after all expenses 
have been carefully gone into, that a canal may carry for 65 per 
cent. less than it is in the power of a railway to do the same work 
for. There now seems to me to be every likelihood of carrying 
forward a great undertaking, which will have an immense influence 
in the development of the heavy trades of this district. The large 
meeting held in our Town Hall yesterday, and the many other 
meetings that have been held on the question, will give such 
impetus to the movement as will enable the promoters to overcome 
all obstacles, and we shall then cease to be ashamed of our past 
neglect, and be proud to know that, after all, a Manchester man is 


not— 

A barren-spirited fellow, one who feeds 

On objects, arts, and imitations, 

Which, out of use and staled by other men, 

Begin his fashion. 
It was mentioned by one of the speakers at the town’s meeting 
yesterday, that the Manchester Steel Works had been unable to 
compete with other steel manufacturers, and had gone into the 
Bankruptcy Court. Now, as one of the shareholders in that com- 
pany, having lost a considerable amount in the undertaking, and 
also asa director of a somewhat extensive iron company in this 
district, I speak with some confidence when I state that under the 
present conditions—unless we have some cheaper method of transit 
than we have at present to the coast—the heavier engineering and 
metal trades of this district will be sooner or later annihilated. 
You have been favoured with so many arguments by many speakers 
of vee authority than myself on the mercantile affairs of this city 
and the surrounding towns, that, as I have already said, we are bound 
to accept it as proved that water traffic is much cheaper than rail- 
way traffic; and it must be obvious that a ship canal to Manchester 
will be of supreme benefit to all the community, and especially to 
those who have to earn their bread under conditions of the most 
severe, and often cruel, competition. Bringing the sea up to 
Manchester is a very fascinating idea to the people of this district ; 
and I must confess that when I reai the reports of the authorities 
who had investigated the whole question, I was somewhat 
disappointed to find that after we were not to have 
the tide washing the river banks in the Irwell valley. It is 
found, however, that that is impracticable; and the manner 
of carrying out a scheme that will work well seems to be as devised 
by Mr. Leader Williams, whose plan I will endeavour shortly to 
describe. I may say that I am under the greatest obligations 
to Mr. Leader Williams, and also to Mr. Arthur Jacob, the 
borough engineer of Salford, who have assisted me in these maps, 
and have been good enough to give me all the information they 
could as to the scheme. It has been described already in the 
public papers, and therefore I will make my description as brief as 
possible. From the reports of Mr. Leader Williams, together with 
the observations of Mr. James Abernethy, C.E., and aided by the 
reports of Mr. Jacob, made by him to the Salford River Con- 
servancy Committee, I am enabled to give you a description which 
I think will be easily understood by the aid of the maps now 
before us. The Mersey and Irwell navigation is now little used. 
The depth of water only allows barges with small cargoes to pass 
during the greater part of the year. Frequently, in my experience, 
these barges stick fast in the river. Indeed, the Navigation Com- 
pany for some time seems to have been doing its best to impede 
progress, for reasons which I cannot quite understand. At present 
the river is divided by locks and weirs into ten pounds, the total 
fall from Manchester to Warrington being nearly 60ft. The 
question at present is the best means of converting this into a 
wide and deep navigable river, suitable for sea-going vessels of 
large size. In a rejected scheme it was proposed to widen and 
deepen the channel so as to shorten the course of the river from 
Manchester to Runcorn, and by training walls and dredging in the 
tidal estuary from Runcorn to the sea, to bring up the tide through 
a deep cutting with a bottom width of 80ft. only to Manchester, 
where, as has been stated, it would rise 15ft. at spring and 12ft. at 
neap tides. Mr. Jacob, in his very able report on the subject, says: 
—“I cannot follow the author of the scheme to the conclusion thet 
there would be a tidal rise and fall of 15ft. at Throstle Nest, nor, 
were the scheme carried out, do I think it would be desirable that 
there should be any material alteration in the level of the water at 
the docks at this point. As the tide rose at Runcorn a rapid 
current would be established up the canal, owing to the accumula- 
tion of the tidal water in the estuary, but not long after this heap- 
ing up of the water had reached its maximum at Runcorn, the 
tide in the estuary would turn and run out seaward, thus diminish- 
ing the head of water which impelled the current up the canal, and 
before the incoming tide had produced any very marked effect at a 
distance from the estuary the current in the canal would change its 
direction and follow the waters of the estuary out to sea, causing a 
constant ebb and flow in the lower end of the canal. It is needless 
to say that a constant current to-and-fro in a narrow channel would 
operate to some extent as a hindrance to the navigation of the 
canal.” There seems to be a unanimity of opinion among engineers 
who can form a ent judgment on the scheme of bringing 
the sea direct up to Throstle Nest, that it is impracticable. The 
difference in the levels of 60ft. from the surface of the land to the 
water, and the difficulties with the tide mentioned by Mr. Jacob, 
are such as to have caused this proposed method of making the 
river navigable to be abandoned. I will now direct your attention 
to some of the principal features in the adopted design recom- 
mended by Mr. Leader Williams, C.E., which consists in 
straightening, and widening, and d ing the river beds from 


Manchester to Latchford, fifteen miles, and the gradual widen- 
ing, and straightening, and ms of the tidal portion of the 
river — seaward towards Liverpool. In this scheme 
there are three locks, one at Barton, one at Irlam, and one 
near Warrington. The docks are in Salford, in the vicinity of 
Ordsal Hall, and of course in the neighbourhood of Regent-road 
and Cross-lane and the Manchester r se. Mr. Williams 
avails himself of the river channel to some extent, for the sake of 
directness and economy, but for the greater part of the length of 
the canal he has selected an independent line, following the 
general direction of the valley and avoiding the tortuous line of 
the stream. The canal will be perfectly straight in some parts, 
connected by gradual curves, through which large ships can be 
towed with as much ease and safety as if the line of the canal 
were straight from one end to the other, making the entire length 
very little longer than a straight lhne from Manchester to 
Warrington would be. You will see from the map that an entirely 
new — of the river or canal is constructed between Warrington 
and Runcorn, where it enters the estuary of the Mersey. This has 
been considered by Mr. Williams to be better than using the old 
channel of the river, and he has thus been enabled to avoid the 
great cost of the training walls which would otherwise have to be 
constructed in the bed of tidal portion of the ship canal. Training 
walls, however, will be used between Runcorn and Garston, where 
the channel is of sufficient depth for large vessels at low water. 
The width of the canal will be 100ft., with a depth of 26ft. at 
ordinary level. The large dock is designed to 70 acres in 
extent, with gates S0ft. wide. The dock gradually enlarges until 
it is 1350ft. wide, where four branch docks will extend out of the 
large dock. The ordinary height of the water in the dock will be 
8ft. below the quay, which is designed to be on the average 8ft. 
lower than the present level of the ground. The total quay space 
will be four miles in length, and the water area over 100 acres. 
It is asserted that the Barton Aqueduct will form no impediment 
to the progress of very large vessels with their topmasts struck ; 
but in order to permit large vessels to come up without striking 
their masts Mr. Williams proposes to construct a new aqueduct, 
the central portion of which will be a wrought iron caisson, kept 
full of water, which will swing on the central pier in the same way 
as a swing bridge, leaving a wide opening for the vessels to pass 
from either side. As to the question of the various railways that 
cross the river there can be no difficulty. If it is considered too 
expensive to take the railways on swing bridges above the river 
there will be no difficulty in taking them under the river. Greater 
difficulties than these have been overcome by engineers, and the 
time at our disposal will not permit me to mention in detail the 
various schemes which have been suggested for this pu u 
Within the last few days a pamphlet has been issued, the author 
of which is a Manchester barrister, and the title of which is “Some 
Legal Considerations in Relation to the Proposed Manchester Ship 
Canal.” The considerations raised in this pamphlet are of a most 
important character. The author clearly points out that various 
Acts of Parliament have been passed which protect the river navi- 

tion, and which will compel railway companies to give every 
facility, in the construction of their bridges, to the new Navigation 
Company. For instance, the Walton girder bridge of the London 
and North-Western Railway was constru under the authority 
of an Act of Parliament, 15 and 17 Victoria, c. 218. This Act 
provides that the bridges shall be built so that the piers or abut- 
ments shall be applicable to bridges to be opened by swivel or other 
motion, and that if the proprietors of the Irwell and Mersey Navi- 
gation shall require at any time after the passing of the Act 
the bridges to be altered, the railway company shall within 
three calendar months after receiving notice in writing, convert 
the bridge into a swivel bridge or a bridge having similar motion. 
The Cheshire lines bridges have also been erected under a similar 
clause in their Act. The railway companies are permitted, if 
they are unwilling to provide swivel bridges, to make bridges high 
enough to allow steamers and other large ships to go under, 
or they have permission to make tunnels underneath the river. 
As the proposed ship canal, when completed, will be for the benefit 
of the inhabitants generally, it will be difficult, as the author of 
this clever pamphlet says, for the railway companies to exercise 
the present injurious monopoly in the carrying trade of the dis- 
trict. These considerations are so palpable, that it seems to me 
not only that it is the duty of the Manchester and Salford Cor- 
porations to obtain powers to be represented on the Board, but 
that the very fact of the corporations of this district joining the 
undertaking will, in all probability, have the effect of preventing 
great opposition to the Bill, and will have an enormous influence 
when it is before the House of Commons’ Committee. And now I 
must conclude. I feel that I have left a great deal unsaid. The 
undertaking is not a great one, but its results will be of immense 
importance to the prosperity and welfare and trade of this populous 
district. The whole scheme sinks into insignificance when com- 
pared with many great works which have been accomplished— 
indeed, created—at home and abroad by Lancashire men. The 
only feeling in my mind is astonishment that such an obvious 
utilisation of the Valley of the Irwell has been for so many years 
neglected. 


THE INSTITUTION OF CIVIL ENGINEERS. 


RECENT HYDRAULIC EXPERIMENTS. 

Ar the first meeting of the session 1882-83, held on Tuesday, 
the 14th of November, the president, Sir W. G. Armstrong, 
C.B., F.R.S., in the chair, the paper read was on ‘“ Recent 
Hydraulic Experiments,” by Major Allan Cunningham, R.E., 
Honorary Fellow of King’s College, London. 

This paper was mainly a general account of some extensive 
experiments on the flow of water in the Ganges Canal, lasti 
over four years—1874-79. Their principal object was to find ag 
mode of discharge-measurements for large canals, and to test 
existing formule. There are about 50,000 velocity, and 600 
surface-slope measurements, besides many special experiments. 
The Ganges Canal, from its great size, from the variety of its 
branches abounding in long straight reaches, and from the power of 
control over the water in it, was eminently suited for such experi- 
ments. An important feature was the great range of conditions, 
and, therefore, also of results obtained. Thus, the chief work was 
done at thirteen sites in brickwork and in earth, some being rect- 
angular, and others trapezoidal, and varying from 193ft. to 13ft. 
in breadth, and from 11ft. to 7in. in depth, with surface-slopes 
from 480 to 24 per million, velocities from 7‘7ft. to O'6ft. per 
second, and discharges from 7364 to 114 cubic feet per second. 
For all systematic velocity measure ments floats were exclusively 
used, viz., surface floats, double floats, and Joaded rods. Their 
advantages and disadvantages had been fully discussed in the 
detailed treatise, ‘‘Roorkee Hydraulic Experiments ”—1881. 
They measured only “‘forward velocity,” the practically useful 
part of the actual velocity. The motion of water, even when 
tranquil to the eye, was found to be technically ‘‘ unsteady ;” it 
was inferred that there is no definite velocity at any point, and 
that the velocity varies everywhere largely, both in direction and 
in magnitude. The average of, say, fifty forward velocity 
measurements at any one point was pretty constant, so that there 
must be probably average steady motion. Hence average forward 
velocity measurements would be the only ones of much practical 
use. To obtain these would be tedious and costly, and special 
arrangements would be required to obviate the effects of a change 
in the state of water which often occurred in a long experiment, 
as when velocities at many points were wanted. 

As to surface-slope, its measurement—from nearly 600 trials— 
was found to be such a delicate operation that the result would 
be of doubtful utility. This would affect the application of all 
formule into which it entered. The water-surface was ascertained, 
on the average of its oscillations, to be sensibly level across, not 
convex, as supposed by some writers. There were 565 sets of 
vertical velocity measurements, combined into forty-six series, 


The forty-six average curves were all very flat and convex down- 
stream—except near an irregular bank—and were approximately 
parabolas with horizontal axes; the data Bsns. | the para- 
meters only very roughly. The maximum velocity-line was usually 
below the service, and sank in a rectangular channel, from the 
centre ovtwards down to about mid-depth near the banks. Its 
depression 1 not to d don the depth, slope, velocity, or 
wind ; probably the air itself being a continuous source of surface- 
retardation, would permanently depress the maximum velocity, 
whilst wind failed to effect this owing to its short duration. On 
any vertical the mid-depth velocity was greater than the mean, 
and the bed-velocity was the least. The details showed that the 
mid-depth velocity was nearly as variable from instant to instant 
as any other, instead of being nearly constant as suggested by the 
Mississippi experimenters. 

The measurement of the mean velocity t a vertical was 
thought to be of fundamental importance. ed rods seemed 
by far the best for both accuracy and convenience in depths under 
15f{t. They should be immersed only ‘94 of the full depth. The 
chief objection to their use, that—from not dipping into the slack 
water near the bed—they moved too quickly, was thus for the 
first time removed. A double float with two similar sub-floats at 
depths of ‘211 and ‘789 of the full depth would also give this mean 
with more accuracy and convenience that any instrument of its 
class : this instrument is new. Measurement of the velocity at 
§-depth would also afford a fair approximation. 

One hundred and fourteen average transverse velocity curves 
were prepared from 714 separate curves. These average curves 
were all very flat, and were convex down stream—over a level or 
concave bed—and nearly symmetric in a symmetric section, The 
velocity was greatest near the centre, or deepest channel, 
decreased very slowly at first towards both banks, more rapidly 
with approach to the Bat or with shallowing of the depth, very 
rapidly close to the banks, and was very small at the edges, 
a y zero. The figure of the curve was found to be determined 

y the figure of the bed, a convexity in the bed producing a con- 
cavity in the curve and vice versd, and more markedly in shallow 
than in deep water. Curves on the same transversal, at the same 
site, and with similar conditions, but differing in general velocity, 
were nearly paralle] projections. At the edges there was a strong 
transverse surface-flow from the edge towards mid-channel, 
decreasing rapidly with distance from the edge. The discussion 
showed that it was almost hopeless to seek the geometric figure of 
the curves from mere experiment. 

Five hundred and eighty-one cubic discharges were measured 
under very varied conditions. The process adopted contained three 
steps: (1) Sounding along about Afteen float-courses, scattered 
across the site in eight cross-sections; time, say four hours, 
(2) Measurement of the mean velocities through the full depths 
in those float courses, each thrice repeated ; time, say four hours. 
(3) Computation, say two hours. This process was direct and 
wholly experimental ; each step was done in a time which yave 
some chance of a constant state of water. From an extended 
comparison of all results under similar conditions, it appeared 
that the above process yielded, under favourable circumstances, 
results not likely to differ more than 5 per cent. The sequel 
showed that in a channel with variable regimen, a discharge-table 
for a given site must be of at least double entry, as dependent 
on the local gauge-reading, and on the velocity or surface-slope. 

Special attention was paid to rapid approximations to mean 
sectional velocity. The mean velocity past the central vertical, 
the central surface-velocity, and Chézy’s quasi-velocity—i.c. 
100 ./RS, where R = the hydraulic mean depth, and S = the 
surface-slope—were tried in detail; thus 100, 76, and 83 average 
values thereof respectively were taken from 581, 313, and 363 
detail values. The ratios of these three velocities to the mean 
velocity were taken out, and compared in detail with Bazin’s and 
Cutter’s coefficients. Other formule were contrasted also in slight 
detail. Kutter’s alone seemed to be of general applicability ; when 
the surface-slope measurement is good, and the rugosity-coefficient 
known for the site—both doubtful matters—it would probably give 
results within 74 per cent. of error. Improvement in formula could 
at present be obtained only by increased complexity, and the 
tentative research would be excessively laborious. Now the first 
two ratios varied far less than the third: thus their use would 
— involve less error than the third, or approximation would 

more likely from direct velocity-measurement than from any 
use of surface-slope. The connection between velocities was 
robably a closer one than between velocity and slope; the former 
ing perhaps only a geometric, and the latter a physical one. 
The mean velocity past the central vertical was recommended for 
use, as not being affected by wind; the reduction coefficient could 
at present only be found by special experiment for each site. 
Three current-meters were tried for some time with a special lift, 
contrived to grip the meter firmly parallel to the current-axis, soas 
to register only forward velocity, and with a nearly rigid gearing 
wire. No useful general results were obtained. Ninety specimens 
of silt were collected, but no connection could be traced between 
silt and velocity; it seemed that the silt at any point varied 
greatly from instant to instant, and that the quantity depended 
not on the mean velocity, but probably on the silt in the supply 
water. Forty measurements of the evaporation from the canal 
surface were made in a floating pan during twenty-five months. 
The average daily evaporation was only about ;;in. The smallness 
of this result seemed to be due to the coldness of the water—only 
63 deg. in May, with 165 deg. in the sun and 105 deg. in shade. 
Lastly, it must suffice to say that great care was taken to insure 
accuracy in both fieldwork and computation. 


SovutH KensincTon MvuskuM.—Visitors during the week ending 
Nov. 11th, 1882 :—On Monday, Tuesday, and Saturday, free, from 
10a.m. to 10 p.m., Museum, 9847; mercantile marine, Indian 
section, and other collections, 3197. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 4p.m., Museum, 
1439; mercantile marine, Indian section, and other collections, 

Total, 14,721. Average of corresponding week in former 
years, 13,266. Total from the opening of the Museum, 21,464,576, 

THE ForTH BripcEe.—The contract for the construction and 
erection of the Forth Bridge has been let to Sir Thomas Tancred, 
Bart., Mr. T. H. Falkiner, and Mr, Joseph Phillips, civil engi- 
neers and contractors, of Westminster, and Messrs. Arrol and Co., 
of the Dalmarnock Ironworks, Glasgow. Messrs. Tancred and 
Falkiner have already carried out about seventy miles of railway 
for Mr. Fowler, and are at present constructing the new line to 
Southampton. Mr. Phillips has had a very wide practical experi- 
ence in bridge construction and erection, and Messrs. Arrol and Co, 
are contractors for the new Tay Bridge, so the works are in good 
hands. The contract sum is £1,600,000, which is within £5000 of 
the agers Parliamentary estimate. The tenders received 
ranged from £1,485,000 to £2,300,000, most of the leading firms 
being represented. 

THE RoyaL Socrety.—The following is the list of names of 
Council and officers which will be proposed for election at the 
anniversary meeting of the Society to be held on St. Andrew’s-day, 
30th inst. :—President, William Spottiswoode, M.A., D.C.L., LL.D.; 
treasurer, John Evans, D.C.L., LL.D.; secretaries, Professor 
George Gabriel Stokes, M.A., D.C.L., LL.D.; Professor Michael 
Foster, M.A., M.D.; foreign secretary, Professor Alexander 
William Williamson, Ph.D. Other members of the Council: 
Professor W. Grylls Adams, M.A., F.C.P.S.; John Ball, M.A., 
F.R.A.8.; Thomas Lauder Brunton, M.D., Sc.D.; Professor Hein- 
rich Debus, Ph.D.; Francis Galton, M.A., F.G.S.; Professor 
Olaus Henrici, Ph.D.; Professor Thomas Henry Huxley, LL.D.; 
Professor E. Ray Lankester, M.A.; Professor Joseph Lister, M.D.; 
Professor Joseph Prestwich, M.A., F.G.S.; Professor Osborne 
Reynolds, M.A.; Professor Henry Enfield Roscoe, B.A., LL.D.; 
Marquis of Salisbury, K.G., M.A.; Osbert Salvin, M.A., F.L.8.; 
Warrington W. Smyth, M.A.; Edward James Stone, M.A, 
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RAILWAY MATTERS, 


DvRInG the half-year ending 30th June last the engines of the 
London, Chatham, and Dover Railway made 1,627,283 train miles, 
and the total cost for locomotive power was £68,053. 

SEVERAL of the railways entering Chicago now use coke exclu- 
sively as fuel in their samees running within the city limits, in 
conformity with a city ordinance on smoke consumption. 

On the 11th inst. a passenger train ran off a trestle bridge near 
Bradford, in the Pennsylvania oil region, the cars falling a distance 
of 30ft. The engineer, stokei, and baggage master, with several 
passengers, were killed, and others were seriously injured. 

THE promoters of the newly-projected railway between Kidder- 
minster, Bromsgrove, Redditch, and Hatton Junction, have 
received an application from the ratepayers of Henley-in-Arden, 
Warwickshire, asking that the scheme shall include communication 
with that town, by using the route of the Henley-in-Arden 
Railway. 

AccorDING to the last half-yearly report of the directors of the 
Belfast and Northern Counties Railway, the total train mileage in 
the half-year was 293,028 by passenger trains and 141,843 miles by 

oods and mineral trains. The total cost for locomotive power, 

including every cost, was £13,244, while the cost of maintenance 
of way and works was £15,422, and that of carriages and wagons 
£4975. 

Tue Prussian Minister for Public Works has given orders that 
cast steel rails should be laid in the various curves which occur on 
the newly-opened Stadt-Bahn, or local railway of Berlin. The 
National Zeituny states that on account of the heavy traffic, and 
consequent wear of the rails at such points, it has been ordered 
that new rails are to be laid every three months at these portions 
of the line. If this is correct, either the rails must be very poor 
or the traffic is different to that anywhere else on the Continent. 


MEssks. VAN DER ZYPEN Bros., of Deutz, near Cologne, who 
employ 120 men in the smithy, are turning out railway wheels by 
the hydraulic press at the rate of 15,000 a year, finished and 
mounted, for Germany, Russia, Italy, Turkey and Australia. 
The spring ring is generally used for fixing the tire, and it is 
exclusively adopted by the German Government. The firm is 
now giving special attention to the manufacture of a carriage 
wheel like the Mansell, but of compressed paper, which is found 
to give good results, 


On the evening of the 10th inst. a large and influential meeting 
was held at Messrs. Tattersall’s establishment, Albert Gate, in 
opposition to the scheme of the London Tramways Company to 
extend their system from Westminster to Hammersmith by way of 
Victoria-street to Victoria Station, Buckingham Palace-road, 
Pimlico-road, Sloane-street, Knightsbridge, Kensington-gore, High- 
street, Kensington, and Hammersmith-road. Colonel Makins, 
M.P., presided. It was unanimously resolved that the meeting 
pledged itself to oppose the projected scheme by all means in its 
power. 

At a recent meeting of the Berlin Polytechnic Society, Dr. 
Franke exhibited specimens of a condensed fuel prepared with a 
solution of dextrine and saltpetre, which, according to the 
quantity of the latter substance, burns from six to twelve hours, 
and is considered to be specially applicable to the heating of 
railway carriages and to other similar purposes. Such a fuel will, 
doubtless, save some trouble in German railway carriages, which 
are heated by cakes of a low-burning fuel placed in small hori- 
zontal boxes in each carriage, the carriages having iron frames and 
panels. The heating is much more efficient and less inconvenient 
to travellers than our makeshift hot-water boxes. 


In a report to the Board of Trade on a collision which occurred 
on the 30th ult., at Crewe Station on the London and North- 
Western Railway, Major Marindin says, ‘‘In conclusion it should 
be observed that, as is usually the case when a driver has more 
than one class of brake at his command, some valuable time seems 
to have been lost in the application of them. Had the train been 
fitted with a quickly-acting continuous brake, fitted to the engine 
and all the vehicles, the whole train might have been braked by 
the same simple action which was taken by the driver when he 
applied his engine steam-brake, and the speed would have been 
very much less than it was, even if the train had not been 
altogether stopped before any collision took place.” 

In concluding his report on the collision which occurred on the 
28th September at Chester, on the London and North-Western 
Railway, when fourteen passengers and Post-oftice sorters and the 
front guard of the mail train were injured, Major Marindin says: 
— It is worthy of remark that, although there was sufficient time 
for the driver to reverse his engine, and to whistle for the guard’s 
brake, for his fireman to apply the tender brake, and for the front 

ard to skid the wheels of his brake-van by means of his hand- 

rake, yet no attempt was made by either driver or guard to 
apply the patent chain brake, which, according to the regulations 
of the company, is to be used as an emergency brake only. This is 
quite in accord with my experience of the action of the servants of 
this company in other like instances, and it seems to me that it 
furnishes a strong argument in favour of the habitual, and not the 
casual, use of whatever continuous brake is adopted by wny railway 
company.” 

SEVERAL of the trunk lines on the Continent have been giving 
special attention to the establishment of rapid train services 
between important points for the accommodation of through 
travellers. A more or less important saving of time is expected to 
be obtained when the working arrangements are fully completed. 
According to the Hamburger Nachrichten the general arrangements 
of the “lightning express,” which it is proposed to run from 
Ostend to St. Petersburg (vid Aix la Chapelle, Diisseldorf, Berlin, 
and Kénigsberg), will correspond in every way with those of the 
train of the same description between Paris and Vienna. The 
halts will be few, and will only be for such lengths of time as the 
railway service requirements render indispensable. All the meals 
for passengers will be served in the dining-room of the train while 
in motion, and the ae for turning the saloons into 
sleeping cars are very complete. There is a gangway between each 
carriage, and the staff of attendants is to be sufficiently numerous 
to ensure the comfort of the travellers in every respect. 

THE Queensland Government seems more alive to the value of 
railways for opening up and developing a country than any of our 
colonies, though none are very slow. A iderable ion to 
the railway system of Queensland will shortly take place, both in 
additions to existing lines and also the formation of entirely dis- 
tinct ones. In the latter category are two lines to connect the 
mineral areas of the table-land in the Cook district with the coast, 
the one running from Maytown to Cooktown, the other from 
Herberton to Cairns or Port Douglas. Both these lines will open 
be a rich mineral and agricultural district. Another railway 
of equal importance is proposed to start from Mackay and run 
Grom the sugar districts. As links in the chain of railways 
already made will be a line from Brisbane to the Upper Logan, 
which will probably be continually extended to the Wer South 
Wales border. Another will run north from Ipswich to Kilkivan, 
and will connect Maryborough with Brisbane, while a still further 
northern extension will be carried from the Burrum to Bundaberg. 
The Queensland Government has ape own accepted a proposal 
of Messrs, Shaw and Blyth to make a railway on the land grant 
principle. It will start from a point about thirty miles to the east 
of Charleville on the Warrego River, and run southward to New 
South Wales for about 250 miles between the 145th and 146th 
— of longitude. The syndicate, principally composed of 

ictorian capitalists, asks for grants of 10,000 acres per mile, and 
offers the Government the option of purchasing the line at half 
the cost price within six years, taking the price in debentures. 
The trans-continental line proposed by General Fielding also starts 
from near Charleville and runs northward through Blackall on the 
Upper Barcoo, reaching the Gulf of Carpentaria at Point Parker. 


NOTES AND MEMORANDA. 


THE electric resistance of 100 yards of No. 8 iron wire is 
roughly 1 ohm. 

THE diameter of a wire in millimetres, whose specific gravity is 8, 
and which weighs W grammes per metre, may be found by multi- 
plying the square root of W divided by 8, by 1°12865. 

ARTIFICIAL turquoise are made in Paris and Vienna that cannot 
be distinguished by external appearances from the natural product, 
and when artistically made can only be distinguished by means of 
the file, being usually softer. The Scientific American says they 
are made from phosphate of alumina and phosphate of copper 
mixed together and subjected to hydraulic pressure. Even in 
chemical composition it resembles the natural mineral, which is a 
hydrated phosphate of alumina with 2 per cent. of oxide of copper. 


Ir appears that it has lately been discovered that the Puget 
Sound district, Washington Territory, ceded to the United States 
in 1846, is likely to yield a splendid supply of fir, pine, oak, and 
cedar. Though a few saw mills have been working for some years 
by the rivers and estuaries, the forest seems comparatively intact. 
During the year 1881 the export of lumber from Puget Sound 
amounted to 174,176,700ft., valued at nearly 2,000,000 dols., and it is 
calculated that since the establishment of the first saw mill in 
1851 about 2,500,000,000ft. have been cut, but it is thought that 
about sixty-four times that quantity remains. 


Ir a liquid body sends vapour into an unlimited atmosphere 
there will proceed from each element of its surface, during a unit 
of time, a quantity of vapour proportional to an electric charge 
which is — and in equilibrium upon the element. Les Mondes 
says the lines of the vapour currents correspond to the lines of 
electric force, and the surfaces of equal vapour pressure to the 
surfaces of equal potential. The electric equilibrium of an infi- 
nitely small circular or elliptic plate is the electrostatic analogue 
of the problem of the evaporation of a liquid contained in a basin 
of circuiar or elliptic contour. 


AN improvement in the manufacture of pulp for cardboard or 
the like has been suggested by an English paper-maker. The 
object is to produce cardboard, paper, papier-maché, and the like, 
which shall be both luminous and damp-proof. The Journal of 
the Society of Chemical Industry says it consists in adding to the 
pulp phosphorescent powder for giving the luminous property, and 
gelatine for rendering the material damp-proof. The proportions 
preferred are as follows :—Water, 10 parts; paper-pulp, 40 parts ; 
phosphorescent powder—by preference slacked for 24 hours— 
20 parts; gelatine, 1 part; saturated solution of bichromate of 
potash, 1 part. 


THE high percentage of phosphoric acid in the cinder obtained in 
the basic Bessemer process has suggested the possibility of using it 
for agricultural purposes in the place of phosphate. A German 
contemporary gives the results of some investigations made at a 
large steel works in Westphalia, the cinder from which contains, 
of silica. 6°20 per cent. ; carbonic acid, 1°72 ; sulphur, 0°56; phos- 
phoric acid, 19°33 ; iron, 9°74; manganese, 9°50; lime, 47°60; and 
alumina, 2°68 per cent. The result of tests was, that this cinder 
would do well as phosphate manure, and that it will not be neces- 
sary for this purpose to treat it with sulphuric acid, because a 
considerable proportion of the phosphoric acid is in a form which 
will allow it to be assimilated readily. 


P. Wetskor¥ has given in the Diamant the following formule 
for the frit or mass used in Bohemia for making imitations of some 
of the precious stones :—Imitation agates: 10 kilos. quartz, 17 kilos. 
red lead, 3°2 kilos. potash, 2°2 kilos. borax, and 0°1 kilo. arsenic. 
The quantity of chloride of gold added is equal to that obtained 
from 0°4 of a ducat. Agate glass: 10 parts of broken glass are 
melted, and to it are added 0°15 part suboxide of copper, the same 
quantity of the oxides of chromium and of manganese, 0°02 part 
each of oxide of cobalt and nitrate of silver, 0°01 oxide of uranium, 
0°4 red argols, 0°3 part bone meal. Each oxide is added alone and 
at intervals of ten minutes. After heating the mixture for an 
hour, 0°3 or 0°4 part of fine soot is putin. Red marble: 80 parts 
of sand, 40 of potash, 10 of lime, 2 of table salt, 1 of saltpetre, 
and 0°1 of arsenic. The mixture is melted, and then 25 parts of 
suboxide of copper and 1 part of saltpetre mixed in. 

AN interesting article on Lavoisier, Priestley, and the Dis- 
covery of Oxygen, by G. F, Rodwell, in Nature, contains the fol- 
lowing :—‘‘ Now what are the facts in favour of Lavoisier? On 
November 1st, 1772, he deposited with the secretary of the 
Academy a note, which was opened on May 1st following, in which 
he stated that he had discovered that sulphur and phosphorus, 
instead of losing weight when burnt, actually gained it, without 
taking into account the humidity of the atmosphere. He traced 
this to the fixation of air during the combustion, and surmised 
that the gain of weight by metals during calcination was due to 
the same cause. He reduced litharge in close vessels ‘avec l’appareil 
de Hales,’ and observed the disengagement of a great quantity 
of air. ‘This note leaves no doubt,’ says Dr. Thompson, ‘ that 
Lavoisier had conceived his theory, and confirmed it by experiment, 
at least as early as November, 1772.’ . . . ‘Il est aise de voir,’ 
writes Lavoisier, just before his death, ‘ que j’avais concu, dés 1772, 
tout l'ensemble du systeme que j'ai publié depuis sur le combus- 
tion.’” This date is apparently more thana year before Priestley 
discovered it without knowing it. 


AccorDING to the Wurtemberg Gewerbeblatt the coal production 
of Germany has so enormously increased within the last two 
decades that there is reason to fear an exhaustion of the beds at no 
very distant date. While the production of England in that period 
has risen from 85°4 million tons to 149°3 million, that of France 
from 8°3 million to 19°4 million, that of Belgium from 9°6 million 
to 169 million, the German yield of coal has increased from 
12°3 million to 59°9 million—a proportion reached approximately 
only by North America, which shows a rise in production from 
15'2 million to 70°3 million tons. Considering that the coal-fields 
of Belgium comprise about 900 square miles, those of France 1800, 
those of Germany 3600, those of England 9000; and comparing 
with these the vast coal-fields of the East Indies—35,500 square 
miles—North America—193,870 square miles—and China—over 
200,000 square miles—the question of so improving means of inter- 
national traffic that the small cost of transport may render possible 
a continuation of industrial work on European soil even with foreign 
coal, b in the opinion of the writer referred to—most im- 
portant. 


THE following table is taken from a short paper ‘‘ On the Hard 
Woods of Australia,” by Mr. F. A. Campbell, by whom the com- 
pilation was contributed to the Royal Society of Victoria. The 
table gives in col. 1 the * agews gravity of the wood, col. 2 and 3 
the crushing weight with and across the grain, col 4 gives 
the modulus of elasticity calculated from the formula E = 


8 

i jay col. 5 gives the modulus of rupture, and col. 6 the tensile 
strength :— 

1 2 3 4 5 6 
1. Ironbark .. 1°117 .. 10,166 .. 4,100 .. 488,066 .. 18,258 .. 15,950 
2. Tuart .. .. 1°169 .. 9,840... — .. 447,700 .. 13,890 .. 10,284 
3. Blackbutt .. °990 .. 8,449 .. 8,064 .. 313,600 .. 13,529... — 
4, Bluegum... 1°017 .. 7,730 .. 6,600 .. 509,750 .. 13,140 .. 20,100 
5. Yellow Box .. 1°017 .. — — .. 472,605 .. 12,312... — 
6. Bloodwood .. ‘918 .. — . — .. 399,450 .. 11,970... — 
i. Spotted gum ‘981 .. 9,072 .. 7,308 .. 322,000 .. 11,943... — 


. Stringybark 995 .. 7,744 .. 6,650 .. 231,850 .. 11,656 .. 22,000 

“O00... 19,518 .. — .. 1160.. 7 
10. Woolybutt .. 1°054 .. 7,207 .. 2,968 .. 285,995 .. 11,524... — 

Redgum .. * es — — .. 433,000 .. 10,250 .. 16,400 
12, Jarrah .. .. 1°007 .. 7,166 .. — .. 177,690 .. 9,250 .. 2,940 
He further gives the following as average values for the transverse 
strength of the timbers named, or as the moduli of rupture for all 
calculations for p es of construction :—(1) Ironbark, 16,000 hs. ; 


(2) bluegum, 11, hs.; (3) yellow box, 10,000 hs.; (4) spotted 
gum, 10,000 hs.; (5) stringy-bark, 9000 hs.; (6) redgum, 8000 hs. 


MISCELLANEA. 


Mr. E. R. TuRNER, senior partner in the firm of E. R. and F. 
Turner, the well-known milling machinery engineers, has been 
elected Mayor of Ipswich. 

Norice is given that the offices of the Iron and Steel Institute 
have been removed from 7, Westminster-chambers, to Victoria- 
mansions, Victoria-street, Westminster. 

THE Gas Light and Coke Company at Bilston, South Stafford- 
shire, have reduced their prices to consumers of 100,000 cubic feet 
of gas per quarter to 2s. 6d. per 1000ft. 

Or the Electric Light and Power Generator Company, Limited, 
now known as the Maxim-Weston Electric Company, Limited, 
Mr. Hugh Watt has been appointed managing director. 

Mr. JOHNSTON, who has for the last fourteen years been one of 
the inspectors of factories in Birmingham, has now accepted the 
charge of the Bristol district. His place has been filled by Mr. 
S. H. Knyvett. 


Messrs. W. DicKES AND Co., the well-known lithographers 
and printers, whose names will have been noticed on our working 
drawings, give notice of the removal of their establishment to 
No. 6, Kirby-street, Hatton-garden. 

THE export of coal from Newcastle, New South Wales, for the 
week ending September 16th, was over 33,000 tons. It was 
reported that the colliery proprietors intended to raise the price of 
coal to 11s. per ton after January Ist next. 

WE are informed that the installation of the Edison incandescent 
electric light in Stockholm has been in successful operation since 
May, and that the advantage of electric lighting is especially noted 
in such buildings as the Café in front of the Royal Palace, where the 
heat attending a sufficiency of light from gas is very great. 


THE many objections and disadvantages which attach to over- 
head telegraph and telephone lines are beginning to be recognised 
in Birmingham, and the Telephone Company there are about com- 
pleting negotiations with the Corporation for the laying of some of 
their lines underground. The work will be begun by placing under- 
ground the wires now crossing Stephenson-place. 

In the matter of the electric light most of the towns in the Bir- 
mingham district have, as we have previously announced, either 
determined to support the applications of companies to the Board 
of Trade or to themselves apply for lighting powers. Contrary to 
these precedents, the Corporation of Dudley have just resolved to 
oppose the companies, and yet not to apply themselves. 

THE first part of a ‘‘ Pattern Book for Art Metal Workers” has 
just been published by Mr. A. Fischer, of St. Bride-street. It is 
the first of fifteen parts, each containing eight clear lithograph 
plates of the best specimens of ironwork as found on the Conti- 
nent and at home, the designs selected being such as are readily 
and most generally applicable by designers and workers in the 
modern revival of light ironwork. 

WE have received a copy of the balance-sheet, just issued, of the 
West Cumberland Iron and Steel Company, Limited, Workington, 
which will be placed before the shareholders at the meeting to be 
held on the 24th inst. at the Midland Grand Hotel. The produc- 
tion at the company’s works during the year ended 31st September 
has been, Bessemer pig iron, 122,668 tons; spiegeleisen, 9956 tons ; 
Bessemer and Siemens ingots, 116,720 tons ; finished steel, viz., rails, 
forgings, plates, blooms, wire billets, 101,764 tons. 

THE opening meeting of the session of the Meteorological 
Society was held on Wednesday evening, the 15th inst., at the 
Institution of Civil Engineers, Mr. J. H. Laughton, F.R.A.S., 
president, in the chair. The papers read were on ‘‘ Certain Types 
of British Weather,” by the Hon. Ralph Abercromby, F.M.S. ‘‘On 
the Use of Kites for Meteorological Observations,” by Professor 
C. Douglas Archibald, M.A.; and on ‘*The Meteorology of 
Mozufferpore Tishoot, 1881,” by C. M. Pearson, F.M.S. 

At the opening meeting of the winter session of the Society 
of Arts on Wednesday evening, Dr. C. W. Siemens delivered 
an address in which he dwelt at considerable length on the present 
and probable future position and cost of electric lighting, and gave 
information leading to the conclusion that the progress of electric 
lighting had been greatly checked by that parasite, the promoter, 
that electric companies, even those promoted for work and not 
speculation, afford doubtful investment to present shareholders, 
that electric lighting can be accomplished at a less cost per year 
than gas, but that the plant will cost more. 


A RECENT Parliamentary paper gives the dues received and the 
expenditure incurred in the construction, repair, and maintenance 
of lighthouses in British possessions abroad during the year 1880- 
81. For the Cape Race light dues £4378 5s, 2d. was collected in 
ports of the United Kingdom, £29 7s. 3d. at St John’s, Newfound- 

nd, and £206 17s. 6d. in Canadian ports. The maintenance of 
the lighthouse and fog whistle cost £1571 3s. 6d. The balance in 
hand, including the amount brought forward from the previous 
year, is £5415 7s. 3d. The dues collected for the Great and Little 
Basses lights were as follows :—Bombay, £997 9s. 2d.; Burmah, 
£1231 9s. 9d.; Calcutta, £5353 3s. 4d.; Ceylon, £1318 16s. 3d.; 
Kurrachee, £4 13s. 5d.; Madras, £431 12s. 11d.; Mauritius, 
£125 14s. 8d.; Penang, £124, 1s. 1d.; Singapore, £1783 4s. 10d,; 
and ports in the United Kingdom, £3387 19s. 1ld. Maintenance 
cost £3702 13s. 3d. The year was commenced with a balance of 
£11,530 13s. 6d., and closed with a balance of £15,266 8s. 6d. The 
amount due to the Public Works Loans Commissioners, however, 
on account of the last-named lights is £100,700. 


A PATENT has been granted to Herr Beck, of Nordhausen, Ger- 
many, for a machine of which the motive force is supplied by 
gunpowder. Ina horizontal cylindera piston is set in motion by 
Pa quantities of powder, which are alternately ignited before 
and behind it. The gases which have been used escape through 
lateral openings closed by slide valves at the return movement of 
the piston. The heavy residuum accumulates in the deepest part 
of the cylinder, and is pushed by the piston into receptacles which 
are emptied from time to time. The ignition of the gunpowder is 
effected by a spirit flame or by a gas jet, which is brought to bear 
upon it by the sucking action of the piston, through an opening 
provided with a slide valve. A Cologne firm of engineers has, 
according to the Deutsche Industrie Zeituny, undertaken the con- 
struction of this machine, with a view to its being introduced for 
sale during this autumn. Amongst the advantages claimed for it 
is the comparatively small space it takes up, and the fact of its 
being constantly ready for use. The consumption of powder is 
relatively small, and no special attendance is required, as the 
machine is self-regulating. 

A MEETING was held in the board-room of the Royal Exchange, 
Middlesbrough, on Friday, the 10th inst., to consider the proposal 
of Mr. B. Samuelson, M.P., to estavlish a school of science at 
Middlesbrough. A letter from Mr. Samuelson was read giving his 
views on the matter. He suggests, first, that the school should 
give theoretical and practical instruction in inorganic chemistry 
and in certain departments of physics, more especially heat. 
Secondly, that there should also be taught el tary mat tics, 
including mechanics and drawing. Thirdly, that the earlier courses 
should be followed by others in metallurgy, more particularly in 
the technology of iron and steel. Fourthly, that organic chemistry 
should be taught and pupils should be instructed in the technology 
of the chemical manufactures in the district. Mr. Samuelson 
thinks the school could be built for £5000 exclusive of land, and 
recommends that not less than £10,000 should be raised. The 
Science and Art Department would contribute, and a grant might 
be obtained from the City Guilds. Mr. Samuelson says he is will- 
ing to subscribe £2000 and £120 per annum. A committee was 
appointed to take the matter up. The trustees of the Middles- 
brough High School propose to add to their building at a cost of 
£6000, and offer to give the science school the accommodation they 
require if a satisfactory arrangement can be made. The committee 

ill take this offer into consideration. 
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would probably be er; and it was held necessary to order at 
once fifteen eight-coupled tender engines for the mountain section, 
and probably ten more six-coupled engines in the immediate future. 

is question the report sets itself thoroughly to examine. It 
py gives the estimated traffic for the St. Gothard, which is as 
OLLOWS :— 

Trafic to be carried yearly.—First five years, 150,000 passengers, 
250,000 tons goods; five to ten years, 200,000 passen om tad 
peo goods; after ten years, 260,000 passengers and 500,000 

ons goods, 

Make-up of trains.—(a) Express :—Five coaches and two vans, or 
55 tons total weight without engine, for 50 mgers, (b) 
Passenger :—Eight coaches and two vans, or tons, for 100 

ngers. (c) Mixed :—Six coaches, one van, ten wagons, or 150 
ns, for 60 passengers and 40 tons of . (ad) Goods :—Twenty- 
five wagons and one van, or 250 tons, for 100 tons of goods, 


Duty of the locomotives.— ig fy :—For trains (a) and (b), 
33,000 kilos a year ; (c) and (d), 28,000 kilos a year. Mountain 
section :—For (a) and (2), 30,000 a year ; (c) and (d), 24,000 a year. 


Locomotives required, 


Third Already 

Eight-cou 15 23 « = 
Total .. .. .. 44 62 75 M4 

It thus appeared that thirty engines were required at once, to 

which mate added four for working the branch line over the Monte 


neg = for the present — = place of the intended main 
ine e Lago Maggiore. e fourteen existing engines were 
divided into the following three classes :—(A) Four four-coupled 
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PASSENGER ENGINES, ST. GOTHARD RAILWAY. 
OLASS B.—FOUR-COUPLED TANK ENGINE, WITH BOGIE ' 
age 
| 
| 
| 
| 
Wat 5.35 
Coal — 
‘ ; 
bet 
ill 
t 
_ CLASS Ca.—EIGHT-WHEEL TANK ENGINE, | 
81X-COUPLED. = 
| 
| 
| 
| | 
et 4 | | 
edi =<_ | > 
! se = 
r 
— 
REPORT ON LOCOMOTIVES FOR ' tank es—total or adhesion weight when 
WE give below a condensed translation : “- coupled, with tender—total weight loade ae, 
of a report made to the International Com- : weight loaded 
mission charged with the superintendence I ; ae adhesion weight 374 tons. To these the 
of the St. Gothard Railway, by the Board | directors pro} to add as follows :—{B) Six 
of Directors and the engineers. The im- i i four-coupled tank engines with bogie in front, for 
portance of the subject with which it deals. | i passenger trains—total weight leaded 424 tons, 
namely, the best éf i adhesion weight 27 tons; (Ca) fifteen six-coupled 
~ h ! tank engines with uncoupled leading wheels, for 
g heavy ¢ over mountain rail- | ; general traftic—weight loaded 514 tons, adhesion 
ways, and the information it contains as to | ; weight 39} tons ; (Cb) sixteen six-coupled tender 
continental experience in this matter, is a — eed ees " —_— for general traffic—weight loaded 65 tons, 
sufficient excuse for presenting it to our i i the Vall thoes 
ers in an English dress :— ieee ae ; ” which were working in the Ticino Valley those 
wi aj ce ; economical duty, ha , in e 59 per cen’ 
of Bailes by Signor General Director of : of the total mileage. The engines of the new class 
ways of Upper Italy, in i (B) were for the valley section, and 
h he objected to the directors’ i were of a type recommended by 
e St. ’ eer 0! e line. Similar engines 
Mont Csnis Railway, the traffic } : i 
ly after the an : and were especi recommen: 
very lightly in the seven H their sta lity, while in power 
0. lowing ‘ears, n ed hi. 
number of carried was - the later e af 
270,000, and there were nearly Paris ond Railway. 
300,000 tons of luggage, cattle, They could draw on a gradient of 
and goods, The St. Gothard traffic 1 in 100 and a curve of 300 


metres radius a train of 100 tons weight at twenty-five miles per 
hour, A similar type was recommended, chiefly on account of its 
steadiness, by the French Commission on the Prevention of Railway 
Accidents, appointed in July, 1880. 
The new sam (Cb) of sixteen tender engines was intended for 

s trains in the valley section, and both for goods and passengers 

in the mountain section. It was intended to have twenty-three 


engines regularly working on the latter, or one to every 4 kilo- 
— and on the former twenty-eight engines, or one to every 6°8 
ilometres. 


It had been originally designed to build fifteen eight-coupled 
engines for the mountain section. It was, however, recommended 
both by Herr Urban, one of the directors, and Herr Gottschalk, 
late engineer of the Southern Railway of Austria, to build six- 
coupled engines only. The latter pointed out that the St. Gothard 
permanent way was adapted for a working load of 7 tons per 
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wheel, and that six-coupled engines might therefore be used with 
a total or adhesion weight of 42 tons. Such engines, on a gradient 
of 1 in 40, would draw passenger trains of 120 tons at nine to 
twelve miles an hour, and goods trains of 150 tons at six to nine. 
Considering this, and also the fact that heavier engines could be 
built at a later period should they be found necessary, the directors 
and their engineer came to the resolution that no eight-coupled 
engines should be built for the present. 

From the figures published by Herr Abt, of Berne, of the num- 
ber of kilometres run per locomotive on different lines, together 
with the amount of traffic, it appears that the number of engines 
under this scheme was sufficient, though not excessive. Should 
the traffic prove greater than the estimate, as expected by Signor 
Massa, it would become necessary at once to increase the number. 
At the same time, so long as the line was single, it is desirable 
that the number of the trains should not be large, and therefore 
that the tractive force of the engine should be as large as possible. 
This makes the construction of eight-coupled engines appear 
desirable, and the directors have come round so far to the opinions 
expressed by Signor Massa, as now to propose the construction of 
fifteen eight-coupled tender engines, class D. 

The report then passes on to the question, shall there be a 
class of tank locomotives or not? They observe that this touches 
an old controversy amongst railway engineers, and that it is 
necessary to study it from the beginning. In comparing the two 
classes it must be observed that the tank engines are not, in this 
case, such as utilise the whole weight for adhesion, but have one 
or more uncoupled axles. 


systems is that in the tank engine the coal and fuel add to the | 


force of the adbesion, whilst with the tender engine they absorb part 
of the tractive power. This difference is of special importance on 
mountain sections, and forms a recognised advantage on the side of 
the tank engine. Signor Massa himself admits this, but considers 
that the absolute tractive force must be less. Now, in any engine 


there are two limits to the tractive force it canexert—one being given , 
by the cylinder dimensions and by the steam pressure, the other | 


by the adhesion of the wheels. On steep inclines the latter will 
generally be reached first, that is, it is easier to increase the engine 
power than to prevent the slipping of the wheels. The latter limit 
need therefore alone be considered. Now, at the beginning of the 
trip, if the two engines have equal loads per driving axle, their 
absolute tractive force is the same. But as the tank engine weighs 
14 tons less than the engine with its tender, it will draw a train 
heavier by that amount. As the engine proceeds the fuel and 
water diminish in the case of the tank engine, and the adhesion 
weight also diminishes; whilst in the tender engine the weight to be 
d:awn diminishes by the same quantity. Signor Massa compares 
the two engines at the moment when “4 of the fuel and water has 
been expended. In the tank engine he assumes the initial weight 
of these to be 7000 kilogs., so that the total weight will now have 
been diminished from 48,000 to 45,000 kilogs. But ofthis total weight 
that available for adhesion was 38,500 kilogs, of which 4500 kilogs. 
was fuel or water. Deducting “4 of this, we have left an adhesion 
weight of 36,700kilogs. The result is that the tank engine can 
still draw a train of 90°7 tons, as against 87 tons for the tender 
engine. To this must be added that in practice the tender engine 


the difficulties are of course less. This part of the report concludes 
with two quotations, one from Herr Petzholdt in the “ Railway 
Handbook ” of Hausinger von Waldegg, and the other from Herr 
Horn, locomotive superintendent of the Werra Railway, both of 
which state that the objection to tank engines, on account of their 
smaller stores of water and fuel, is found in practice to have no 
weight whatever. 

The report now goes on to consider the special advantages of the 
tank engine with uncoupled leading shed. The tender engine 
has heavy overhanging weights, which cause very unsteady going, 
and rapid wear of the wheel flanges, and are, in fact, much more 
severe in their action on the road than the direct pressure of the 
load. On the Berne and Jura Railway four-coupled tank engines 


| of Class A, with bogies, 13 tons load per driving axle, and 20sft. 


wheel base, have worked for fifteen years with good results, and 
without any damage to the rails ; while six-coupled tender engines, 
Classes B and C, with 12 tons load per axle, but only 12‘2ft. wheel 
base, have seriously damaged not only the rails but the sleepers, 
The superior stability given by the uncoupled leading axle is also 
recognised by the Swiss Central Railway. The fact that the load 
with tank engines diminishes as the journey goes on is here an 
advantage, since the pressure on the rails is thus gradually 
decreased. It has been observed that the unsteadiness of tender 
engines is not only a cause of great wear and tear, but even of 
serious danger, in cases where the track may be bad or the speed 
may become excessive. This danger is not sufficiently taken into 
account. Many of the Swiss engines are really unfitted for the 
maximum speed allowed to them. 


y In August, 1878, the directors appointed a committee to deal with | will clearly take no heavier train than that which it can move at | Signor Massa had further called attention to the probable diffi- 
fe the question of the best enginesfor the mountain section. Itconsisted the beginning of the journey, when the tender is full. This gives a | culties in ventilating the spiral tunnels. He suggested that the 

of M. Bridel,now chief engineer ; M. Urban, of the Grand Central | net weight of 88 tons. On the other hand, the tank engine, even employment of a second engine in the rear might be thus rendered 

Railway of Belgium; and Herr Cramer, locomotive builder at | when its coal and fuel are completely expended, can still draw a impossible, and it would be necessary to organise a more frequent 

Innsbruck. Eventually thesegentlemen gaveinseparatereports. M. net load of 85 tons. service at higher speeds. But from this point of view the tank 

; Urban considers that the superiority of tank engines forsteep gradients The present report gives a similar comparison to theabove, but with | engine has a marked advantage, since the driver’s stand can be 
> is indisputable. The objections to them, with one exception, apply some lovin which are unfavourable to the tank engine. The entirely closed in, and the bad air thus excluded—a matter of 
5 only to those of a bad type. This exception is the limit placed to results are shown on two diagrams, one assuming the adhesion special importance for the rear engine of the train. Finally, the 
a the amount of coal and water carried ; but, if a load of 7 tons per | weight at starting to be equal, the other that the tank engine has | question of economy, which is not an unimportant one, must be 
5 wheel is admissible, as on the St. Gothard, then it is easy toarrange the advantage by two tons. In the former case the net weight considered. It is admitted that the tank engine has a smaller 


for 6 cubic metres of water and 4cubic metres of coal, which is suffi- 
cient forall circumstances. On the other hand, Herr Kramer, al- 
though admitting that tank engines are to be preferred @ priori, 
recommends on practical grounds the use of tender engines. Finally, 
Herr bridel, after making a comparative study of an eight-coupled 
tender engine on one side and on the other an eight-coupled tank 
engine, with leading axle uncoupled, concludes that an engine of 
the latter class could be built, which should draw 175 tons on a 
gradient of 1 in 40, with a coefficient of adhesion of ‘16, this 
being the best performance of the tender engines on the Southern 
Railway of Austria. He showed that by having coaling stations at 
each end of the mountain section sufficient supplies of fuel could 
be carried ; that the uncoupled leading axle would cause very 


drawn by the tank engine, diminishing during the journey, 
becomes before the end of the journey equal to the net weight at 
starting in the tender engine. In the latter case, except where the 
coeflicient of adhesion is as high as one-sixth, the tank engine 
retains its advantage to the end. This, however, assumes that 
there is a continuous incline of 2°7 per 100 throughout the whole 
journey. This, of course, is not the case, and asa matter of fact 
it would always be possible on the St. Gothard to renew the coal 
and water before the diminution had passed the limit. Moreover, 
the smaller the coefficient of adhesion the longer will it be before 
this limit is reached ; and therefore the tank engine is in the best 
position when the conditions of adhesion are the least favourable. 
The report further quotes some actual figures supplied by Herr 


Principal Dimensions of Standard Locomotives, St. Gothard Railway. 


dead weight in comparison with its tractive force; in fact, an 
express train weighing 55 tons may be hauled either by an engine 
and tender weighing 62 tons, or a tank engine weighing 484 tons. 
The gross weight will therefore be 117 tons with the former, as 
against 103 with the latter, or per ton of engine weight, 2°13 tons 
as against 1'88. There is an advantage, therefore, in power of 
about 13 per cent. on the side of the tank engine, with, at the 
same time, less wear and tear on the rails and tires. 

This calculation is more than confirmed by the experience 
of Herr Horn, of the Werra Railway, which showed a saving by 
the use of tank engines with all wheels coupled varying from 
18 to 42 per cent. Actual experience on the St. Gothard line 
itself for the years 1876 to 1879 gave the consumption of coal 


Class C, Class A. 


Class B. Class Ca. 
French. English. French. English. French. English. French. English. 
Fire-grate:—Length .. .. .. .. .. 2° 1°45m. 4°75ft. 1°80m. | 5° 90ft. 1°80 m. | 5°90ft. 0°600 m, 
Width 0°96 m. 3°15ft. 1°01 m. | 1°01 m. | 3°Sift. 0°680 m. 
2 1°4 sq. m. 15 sq. ft. 1°818 sq. 19°6 sq. ft. 1°818 sq.m. | 19°36 sq. ft 0°4 sq. m. 
150 150 | 207 207 | 207 69 
Outside diameter 2" lin. 1°97in. 50 mm. 1°97in. 45mm. 
Length between tube plates .. .. .. 41 4°016m. lsft. 12°79ft. 3°90 m. 12°79ft. 2°49m. 
Heating surface :—Fire-box 9 7°3 sq. m. 5 sq. ft. 94 sq. ft. | 94 ft. 2°5 sq. m. 
6°3 sq. m. 936°0 sq. ft. 1366 sq. ft. 26° | 1354 sq. ft. 24°4 sq. m. 
Total io “one ee whe) eae sq. 1014°5 sq. ft. 1460 sq. ft. | 1448 sq. ft. 26°9 sq. m. 
Boiler :—Mean diameter of shell .. .. .. .. «. 1 3m. 4°05ft. 4°76ft. | 4°75ft. “804m, 
Total length with smoke-box 7 6°40 m. 21°Oft. 22 g | $°85m, 
Height of centre line above rails.. 2 | 1°837m. 6° 03ft. 6° 95ft. 172m. 
Pressure 10 atm, 149 lb. 10 atm. 149 lb, 12 atm. 
Frame :—Thickness of plates .. 33 mm. 1*sin. 30 mm. 1°18in, 10mm. 
Axles :—Diameter of journals... 146 mm. 5°75in, 160 mm. | 120mm. 
240 mm. 9°40in, 240 mm. 9°40in, 180 mm. 
Wheels :—Diameter of tread .. ..  1°17m. 3°S4ft. | 1°58m. 5°18ft. 1°30 m. | | -24ft. 1°00 m. 
Engine :—Diameter of cylinder 5 20°4in. | 410mm. 16*lin. 480 mm. 220 mm, 
610mm. 24°0in. 612 mm. 24°lin. 640 mm, 640 mm. | 25°2in. 350 mm. 
Diameter of crank pin driving axle .. 120 mm. 5°12in, | 100 mm. 3°97in. 125 mm. | | 80mm, 3°15in. 
Weight:—Empty.. .. .. .. tons. | 41°4 tonnes, 40°7 tons 45‘Ttonnes (| 44°8 tons 11°6 tonnes, 11°4 tons 
<j In working order .. 51°7 tonnes 50°8 tons, 44°2 tonnes. 43°5 tons. 57°0 tonnes. 56°1 tons 66°9 tonnes 65°8 tons 14°7 tonnes. 14°4 tons 


smooth-running; and that the boiler could be large enough to give | Kramer, of the mail trains over the Brenner in 1878. On agradient of | in kilogs. per hour for the tank engines—Class A-—-and tender 
a performance equal to those on the Southern Railway of Austria. | 213 per 100a train of 200 tons gross weight used 256 litres of waterand | engines—Class B—az follows:—From Biasca to Locarno, Class 


exclusive use of tank engines. His difficulties seem to have been, 


Nevertheless, Herr Bridel shrank from recommending the | 34°1 kilogs. of coal per kilometre, equal to 14 litres and 1°86 kilogs. | A, 4°91; from Biasca to Locarno, Class B, 6°90; from Lugano 

| per metre of vertical height. Again, the Swiss Central Railway, | to Chiasso, Class A, 6°31; from Lugano to Chiasso, Class B, 7°47. 
first, the loss of the tender brakes ; secondly, the fact that most | on the line from Olten to Siffach, gives 1°6 kilogs. of coal for a | The saving with the tank engines was 40 per cent. in the one 
of the engineers he consulted were in favour of tender engines ; | train of 200 tons raised through one metre; and the United Swiss | case, and 22 per cent. in the other, or about 30 per cent. in the 


thirdly, that although tender engines had been thoroughly success- 
ful on several short inclines, they still had not been employed for 
main lines with long continuous inclines, such as the Paris and 
Mediterranean Railway, the Orleans Railway, the Alta Italia 
Railway, and the Southern Railway of Austria. He leant to the 
idea of ordering some tender engines at once, but obtaining full 
designs for tank engines, with a view to their employment at a 
later period. 

On the other hand Herr Stocker, the locomotive superintendent 
of the St. Gothard Railway, was strongly in favour of tank engines, 
and was supported by other engineers, such as the superintendents 
of the Jura Railway, the Central Swiss Railway, and the United 
Swiss Railways, and Mr. Charles Brown, of Winterthur. They 
pointed out that the true reason why tender locomotives were pre- 
ferred—for instance on the Southern Railway of Austria—was that 
it was necessary to have engines which could circulate over the 
whole extent of the line, in many parts of which the water stations 
were at long distances apart, as is not the case on the St. 
Gothard. The greatest difference in level between two water 
stations, those of Amsteg and Gurtnellen, is 192°7 m.; whereas on 
other railways there are differences as great as 334m. The experi- 
ence with tender engines in Switzerland has been that they use 
more fuel and oil than tank engines, that they cause great wear 
and tear of the rails, and especially of the tires, and that at high 
speeds they are much more unsteady. Thus the locomotive superin- 
tendent of the Swiss Central Railway says that the line from Bale 
to Olten is worked entirely by tank engines, and by engines on the 
Engerth system, the experience with tender engines not having 
been favourable. Again, a report of the United Swiss Railways 


| Railways, on the line from Rorschach to St. Gall, gives 14 litres of 
water for the same. The Bavarian States Railways are also in 
agreement with these figures. 

On the St. Gcthard line the heaviest work lies on the southern 
side, on the gradients of 2°7 per cent. from Biasca to Giornico, 2°6 
from Giornico to Fiesso, and 2°5 from Fiesso to Airolo. When the 
tender engine reaches the foot of the first of these, it has already 
expended 1°3 tons of fuel and water, and the net train Joad it can 
draw varies from 155 tons, with an adhesion of }th, to 674 tons, 
with an adhesion of ;4th. This is the least favourable condition 
for the tender engine, and it must be compared with that of the 
tank engine. The diagrams show that the latter will have a 
greater net weight of train up to the point where it has expended 
4°2 tons for an adhesion of }, and 8°5 for an adhesion of ;;. The 
whole expenditure from Biasca to Giornico, however, will not 
exceed 2°7 tons, and therefore it maintains a clear advantage over 
the tender engine. The same is found to hold for the two other 
inclines mentioned above. On the northern side things are still 
better. The distance from Erstfeld to Gischenen is only about 
18 miles, and the expenditure of water and fuel is not above 4 tons. 
On the whole, taking } as the coefficient of adhesion, it appears 
that the tank engine can surmount the worst approach, that on the 
south side of the tunnel, provided three stations only are supplied 
for coaling and watering. On the southern incline alone ot the 
ae Cenis the trains halt five times, stopping sixty-three minutes 
in all, 

With regard to the weights to be drawn on the Mont Cenis, the 
following total weight is drawn daily in ten trains :— 


50 coaches at 6 tons .. 


mean. The net train weight was 60 to 65 tons, giving a gross 
weight of 90 tons with the Class A engines, and 113 with Class B, 
or an advantage of 26 per cent. to the latter. This economy 
cannot be entirely attributed to the tank engines, but it is con- 
firmed by the experience of other lines, especially the Jura Rail- 
way. Here in 1880 the consumption of coal per engine kilometre 
was 11°0 kilog. with tender “A | engine, and 9°54 with the tank 
engines, or per’train axle kilometre 0°460 and 0°406 respectively. 
The lubricant used per engine kilometre was 31°6 grammes and 
28°0 grammes respectively. The economy on the side of the tank 
engine is about 13 per cent. The’ two classes of engine were doing 
similar work—have equal wheel diameter and equal stroke; but 
the cylinder diameter is 450 mm. in the tender engines and 400 in 
the tank engines. Assuming a saving of 10 to 12 per cent. on the 
St. Gothard line, in which the fuel will cost not less than £16,000 
a year, this will represent the not inconsiderable sum of about 
£1500 a year. This agrees very closely with the theoretical esti- 
mate made by Herr Abt, of the Swiss Railway Department. 

Nor is this the only source of economy on the Jura Railway ; the 
cost of maintenance and repair have been as follows, in francs, per 
engine kilometre :— 

1876. 1877. 1878. 1879. 
Tender engines, class C -- 157 .. 106 ..' 000 .. O61 
Tank engines, classD .. .. ‘082 .. ‘117 .. ‘O74 .. ‘058 


Again, the wear of the tires, which is greatly diminished by the 
use of the uncoupled front axle, becomes an important point, not 
only for the maintenance of the engine, but also of the road. 
Heavy and unsteady engines injure the sleepers so much as to 
render them unserviceable long before they become too rotten 


; states that their new eight-coupled tank engines draw on the 70 for use. 

. mountain section from Rorschach to St. Gall a train of 200 tons 15 goods wagons MaMMi CS too ee ae Although tender engines have hitherto been exclusively employed 
% at fifteen miles an hour, or 250 tons at nine miles an hour ; thus 750 passengers at0‘075ton .. .. .. .. « .. 2. = 56 on mountain lines, there are indications in other quarters of a 
: they do more than double the work of their previous engines, and a ee a, er ee change in this respect. Herr Kamper, head of the Control Depart- 

with a lower relative consumption of fuel and oil. Foreign rail- 374 ment of the Austrian Railways, has proposed for the Arlberg line 


ways using tank engines give similar testimony; ¢.g., the Werra 
Railway, the Bavarian State Railways, and the Grand Central of 
Belgium, the last of which has no less than fifty-two eight-coupled 
tank locomotives of the same type. 

The directors have thus been induced to decide on trying tank 
engines for the St. Gothard on a large scale. They apprehend no 
difficulty from the mixture of types. The two types will, in fact, 
be equal as far as leading dimensions, power, &c., are concerned ; 
many even of the smaller parts will be interchangeable. The tank 
engines will weigh 51,500 kilogs.—say 51 tons—which is thus dis- 
tributed : Weight empty, 37,000 kilogs.; water in boiler and coal 
on grate, 4500 kilogs.; supplies of water and coal, 10,000 kilogs.; 
total, 51,500 kilogs. The last item is higher by 3 tons than Signor 
Massa’s estimate, so that they easily stand comparison with the 
tender engines in this respect. The total load on the three driving 
axles is 39,720 kilog., while it is 42,000 in the tender engines. 
These loads are not too high for the heavy rails of the St. Gothard, 
and in fact the wear of rails is much more a matter of steadiness 
than of mere pressure. 

With regard to tractive force, the difference between the two 


This gives a net average load of 59 tons exclusive of the engine. 
But if the tank engine has expended all its stores, it has still an 
adhesion weight of 34 tons, which even with so low a coefficient 
as one-ninth, gives a net train load of 84 tons. It is therefore 
amply sufficient at any rate for express trains, for which the net 
train weight may be taken at 55 tons. 

With such trains the total expenditure of water, in travelling 
from Biasca to Erstfeld, would be 6°2 tons, and from Erstfeld to 
Biasca only 5°1 tons. It therefore appears that the latter trip 
might be made without stopping at all, and the former with a 
single stop at Airolo. It is, however, necessary to stop before 
entering the tunnel in either direction in order to see that the train 
is in good order. On the corresponding section of the Mont Cenis 
the express trains halt two to three minutes at Meana, the same at 
Chiomonte, six minutes at Salbertrand, three at Oulx, eight to 
fifteen minutes at Bardonnechia. There is, therefore, no fear of 
the St. Gothard express trains being longer on their journey than 
those of the Mont Cenis, With passenger trains and mixed trains 


six-coupled tank engines, with bogie in front, for the passenger 
trains, and tank engines all coupled for the goods trains. Again, 
the engineers of the Belgian Central Railway, which has fifty-two 
eight-coupled tank engines of the latter type—twenty of them as 
old as 1866—states that they consider them far superior to the 
tender engines of the Paris and Mediterranean Railway, which are 
more par to maintain and give a less duty. Even if this type 
should prove unequal to the main work of the St. Gothard, no 
harm would result to the company, since they could be employed 
for the Monte Cenere section. This line, leading from Bellinzona 
to Lugano, is very similar in length and vertical height traversed 
to the line from Basle to Olten, which is regularly and satisfac- 
torily worked by tank engines. For such lines, which are partly 
on the level and partly on steep inclines, an engine of this type, 
which can equally Salven quay over the former or slowly over 


the latter, is specially suitable. The directors, therefore, have 
recommended, on the whole, the building of a class of tank engines ; 
but that the number should be restricted to eight, this being the 
number which would find employment on the Monte Cenere line. 

Finally, the report discusses the question raised by Signor Massa, 
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whether the rolling stock already ordered is sufficient. The Mont 
Cenis traffic for 1878—which 1s taken as the basis—was 281 vehicles 

rday. This, at an average weight of 9 tons per vehicle, gives 
B09 tons to be transported. Now to fix the number of engines 
required for this traffic, it is necessary to know the net train load 
which a six or eight-coupled engine can draw, and therefore the 
figure to be taken as the coefficient of adhesion, The differences 
of opinion on this latter subject quite throw into the shade the 
differences between tank and tender engines. Signor Massa 
assumes a@ coefficient of one-ninth, giving a net train load of 90 tons, 
while a figure of one-sixth would give a load of 158 tons. On the 
Brenner, six-coupled tender engines can take more than 160 tons 
from Innsbruck to the summit at a speed of six to nine miles an 
hour, The passenger engines take trains of 110 to 125 tons at a speed 
of nine to twelve miles per hour. The question of tunnels, as pointed 
out by the late Max von Weber, becomes of great importance here, 
for, owing to the damp, &c., in a long tunnel, the adhesion there 
is permanently reduced to about the figure usual in times of frost 
on an ordinary line. For this reason the gradient in the St. 
Gothard tunnels has been reduced ; but this is not in itself suffi- 
cient, and careful inquiry on this head has been made by Herr 
Stocker on the Brenner, Mont Cenis, and other mountain lines. 
This has shown clearly the abnormal wear of rails in tunnels from 
frequent slipping, but at the same time the advantage gained by 
sanding, if with good sand, or by washing the rails with hot 
water, as lately introduced on the Jura and Hauenstein Railways. 
From these results it follows that, in a tunnel rising 2°3 per cent., 
an engine at slow speed will draw a train of 150 tons. This 
corresponds to an adhesion of one-sixth on a gradient of 2°7 per 
cent., which is the ee on the St. Gothard. The report, how- 
ever, takes 125 tons as the train load for a six-coupled, and 175 for an 
eight-coupled engine. Calculating on this basis, they obtain fifty- 
nine as the number of locomotives required to transport a gross 
traffic of 2500 tons per day. This is eight more than the directors 
had previously decided upon, but it of course assumes that the 
traffic will at once attain much larger proportions than was 
expected. The directors recommend, therefore, an increase in the 
number to be ordered, and that this increase, to make perfectly 
sure of ample power on the mountain section, should be in eight- 
coupled tender engines. Their final recommendation, therefore, 
which has been confirmed by the Board of Control, is to order 
eight tank engines with six-wheels coupled, Class C, and fifteen 
tender engines with eight wheels coupled, Class D. 

It may be worth while to add that the wisdom of this provision 
has been confirmed by the facts, the traffic since the opening having 
already become so large that an extra supply of rolling stock is 
already under order. 

At the same time we give diagrams of the four main types of 
engine now under construction—as mentioned in the report—viz., 
eig a tender engines (class D), six-coupled ditto (class Ch), 
four-coupled tank engines with bogie (class B), and eight-wheel tank 
engines, six-coupled (class Cu). We also give a diagram of a new 
class of light four-coupled engines (class A), which are now under 
construction, but are not included in the report. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible {” the opinions ot our 
correspondents, 


ROAD LOCOMOTIVE LEGISLATION, 

Srr,—In an article on this subject published August 18th last— 

ge 120 of the present volume—you drew attention to the 
importance of the question of road locomotive legislation, and gave 
figures showing the number of self-moving engines at work in this 
—. and the saving over horse labour effected by their use. 
You also showed by tables that the weight of an 8 ton traction 
engine—9 tons in road trim—with l6in. wide wheels, is only 420 Ib. 
per inch width of tire, whilst a Pickford spring van to carry 2 tons 
—3 tons 1 ewt. complete—is 854 lb. per inch, or more than double 
that of an engine capable of hauling 20 tons, and the lighter 
pressure is accompanied by a slower speed, never exceeding four 
miles per hour, and is borne by wheels of large diameter, whilst 
the heavier pressure is accompanied by a quicker speed, thus pro- 
ducing violent hammering action, and the load is carried on wheels 
of smaller diameter than in the case of traction engines. The 
reason, then, for the alleged increased injury to roads by the use 
of steam must be sought for otherwise than from the mere weight 
of the wheels per inch width of tire, since this is all in favour of 
engines and against horse-drawn vehicles. In cases where damage 
to roads is unquestionably done by the use of road locomotives it 
will generally be found that the metalling of the road is so thin 
and the substratum so soft as to be absolutely incapable of carrying 
without entire destruction of surface contour weights of 8 or 9 tons, 
no matter how wide may be the four wheels on which that load is 
distributed. Something must, no doubt, be attributed to the 
augmentation of traffic by the use of steam, for owing to the 
cheapness and economy of the road locomotive as a hauling power, 
conveyance of goods of low intrinsic value by road, as bricks, 
manure, clay, chalk, stone, coal, and other minerals, is being 
developed to an extent impossible with horse haulage. 

If, as I believe, the above-named causes are predominant in pro- 
ducing the alleged increased injury to roads by steam over horse 
haulage, the moral to be drawn from them is tolerably evident. In 
the first age roads to be equal to modern requirements must be 
sufficiently well made, both as regards quality and quantity of 
metalling, to carry without injury loads of 10 tons distributed over 
four wheels 20in. wide. The moral to be deduced from the other 
cause of injury, namely, increased traffic, scarcely requires pointing 
out, but I think I will do so, stating that if by the use A ype 
power for haulage, local industries are called into existence and 
developed, which, if dependent on horse haulage for transport of 
materials, could never have flourished, it is evidently the duty of 
those in authority to facilitate improved means of transport, 
a instead of crushing local industries. It will no 
doubt be urged as an argument against this line of action that the 
highway rates will be raised consequent on increased wear and tear 
of the roads from the extra traffic thus brought on them. It 
should, however, be borne in mind that with improvement in local 
industries comes generally increased rateable value, so that 
although the actual sums required for road maintenance may be 
greater, yet the percentage on rateable property may remain the 
same, or in some cases may even decrease. 

Whilst on the subject of injury to roads, I cannot help saying 
that I think some traction engine owners have themselves to blame 
for the heavy sums they have in certain cases paid as compensation 
for road —< to highway boards—although the morality of a 
highway board known to me, which employed traction engines 
under time-contract to draw road material, and then refused to 
pay the owner of the engine on the ground of alleged injury to 
the road by the traffic, is open to question—in consequence of the 
reckless way in which engines have been allowed to draw heavy 
loads of bricks, &c., on roads rendered soft by the breaking up of 
frost. In such cases it is surely better policy to remain a day or 
two idle than to continuc working for earnings more than swallowed 
up by the fines subsequently enforced—and in such. cases rightly 
enforced—for road damage. It is this oversight or neglect of an 
cbvious principle of political economy which is largely to blame 
for the hostile feeling so often manifested by highway boards and 
town councils towards owners of traction engines. 

In a case tried at Rochester petty sessions some few months since, 
a Highway Board claimed £137 19s. 1d. from a traction engine 
owner, for damages caused by excessive weight and extraordinary 
traffic along a road in the district. The engine used was of 8-horse 
power nominal, and weighed 9 tons complete. The weight was 
distributed over four wheels. The driving-wheels were 16in. wide, 
and carried about two-thirds of the weight ; the front wheels were 
12in. wide. The engine drew two four-wheeled trucks, with wheels 
8in. wide, the hinder wheels of each truck being 16in, wider gauge 


than the front wheels, so that the traffic should be distributed over 
a larger surface of road. The loads carried were 2500 bricks in 
each wagon—at 60 ewt. per 1000, 74 tons each. The weight of 
each truck was 30 cwt. e total — of the train, supported 
on twelve wheels, was: 15 tons the load, 3 tons the wagons, and 
9 tons the engine; total, 27 tons. The engine made seven double 
journeys, returning light. The total number of bricks drawn was 
35,000—105 tons—and the contract price was £11 7s. 6d. The 
greatest weight per inch width of engine driving-wheels was 420 lb., 
and of the trucks 630 Ib. : 

Over the same road, and at the same time, 120,000 bricks— 
360 tons—were drawn by horses in wagons weighing about 1} tons, 
having wheel tires 2hin. wide, and carrying about 670 bricks— 
2 tons—having thus a total weight of 3} tons on a bearing surface 
of 10in.—728 tb. per inch width of wheel tires. And more than 
three times as many bricks were drawn by horses as by steam in 
this case, and yet the magistrates found that the damage to the 
roads was all done by the engine, whose unfortunate owner had to 
pay £137 19s. 1d. and costs, whilst his earnings by the contract 
amounted to only £11 7s. 6d. Appeal was made to the Court of 
Queen’s Bench upon two points of law, but without success. 

I may briefly show by figures the actual relative damage done to 
the road in this case by the horse and steam traffic. The length of 
the journey was about three miles, a double journey would there- 
fore be six miles. The engine and trucks made seven double 
journeys—seven single journeys loaded and seven light—the weight 
of a train consisting of an engine and two trucks being as under :— 
Loaded, 27 tons; ‘‘ton miles,” 567 ; with a mean road-pressure on 
the 120in. wide bearing surface of the twelve wheels of 504]b., 
(maximum pressure per inch, 6301b, on the wagon wheels). Light, 
12 tons; ton miles, 252; with a mean r pressure of 224]b. 
(maximum on engine driving wheels, 420 lb). Distance run, twenty- 
one miles in each case. Total ton mileage of engine and train, 819. 
Taking the case of the horse-drawn wagons I find that with wagons 
weighing 1} tons and carrying 2 tons of bricks, 180 double journeys 
must be made; of each journey three miles would be loaded and 
three miles light. Loaded, 540 miles by 3} tons = 1755 ton miles 
at a mean road-pressure of 728lb. per inch width of tire. Light, 
540 miles by 1} tons = 675 ton miles, at a mean road-pressure of 
280 1b. per inch width of tire. Total ton mileage of horse-drawn 
wagons, 2310. 

In the above figures it will be noticed that I have taken no 
account of the weight of, or damage done by, the horses themselves. 
I will now add the weight of these to my figures. Each wagon and 
load weighing 3} tons would want four horses to draw it ; allowing 
10 cwt. for each horse, or 2 tons per wagon for 180 double journeys 
of six miles each, 1080 miles x Fees gives a total ton mileage as 
under :—Ton mileage of horses, 2160; wagons and load, 2310; 
total, 4470 ton miles to draw 360 tons of bricks three miles by 
horse ; the total ton mileage to draw the same amount by steam 
would be 3042, thus conveying the load with 31 per cent. less ton 
mileage by steam than by horse-power, so showing that even if an 
equal number of bricks had been drawn by steam as by horse-power, 
the roads should have received less damage by 31 per cent. than 
| horse-power, and inasmuch as that in the present instance out 
of a total of 465 tons of bricks the engine only drew 105 tons, or 
less than one-fourth, it is tolerably evident that the engine was not 
the only or even the _— cause of damage to the roads. A cor- 
respondent—see p. 155, September 1st, 1882—objects to your figures 
of the saving effected over horse-power by the use of steam, on the 
ground that the self-moving engines of this country, by which I 
suppose you mean all road engines which have the power of trans- 
—s themselves from place to place by steam—although they 
may often work stationary—do not indicate anything like the power 
I stated, namely 20-horse power. He gives as the result of his 
observations 5-horse power as the average indicated by engines 
working in Derbyshire. These engines, he says, are engaged in 
hauling coal wagons. He gives no figures as to the capacity or 
weight of the wagons, but } must be very different from most 
traction engine wagons if they do not hold from 4 tons to 6 tons 
of coal, and the practice in Derbyshire must differ from that in 
any other county if each engine does not haul two wagons, which 
together—taking as the load of each wagon 5 tons of coal—with 
the weight of the two wagons 30 cwt. each, will weigh 13 tons—by 
no means an exceptional load for an 8-horse power engine. Accept- 
ing these figures as approximately correct, I fail to see how an 
engine exerting only Pa power could even move such a load. 

ning to ‘* Molesworth’s Pocket-book,” page 241, twenty-first 
edition, I find the resistance to traction on level macadamised 
roads is given as from 44 lb. to 67 Ib. per ton, whilst on gravel roads 
it isas high as 1501b. The roads spoken of by your correspon- 
dent are p hand to be much cut to pieces ; I may, therefore, fairly 
take the resistance at something between the figures given for 
macadam and gravel—say, 80 lb. per ton. The tractive force of a 
horse, according to the same authority, is but 83 1b. per ton. It 
would, therefore, appear that an engine drawing the load named 
would have to exert not 5 but 13-horse power over and above that 
expended in its own propulsion. The total indicated power would 
be 13 + 9 = 22-horse power for level ground, and on a rising gradient, 
although the speed would fall off, the indicated power would 
robably increase, as the mean cylinder pressure would be greater. 
Sow correspondent has probably taken into account that the 
engines are returning to the coal depdt light, and in this way may 
be giving out only 3-horse power beyond that necessary for their 
own propulsion, and he may have thus estimated his horse-power 
lower than appears to me consistent with possibility. 

It must not be forgotten moreover that whether the hauling power 
be horse or steam, the motor and wagons have in most cases to 
return light to the depét; it is not, therefore, fair to debit the 
engine with the loss occasioned by returning hg unless the 
horses are similarly debited. I have already shown the comparative 
dead load passing over a given road to convey a given weight of 
materials by horse and steam haulage. It is in favour of steam to 
the extent of more than 30 per cent., and shows even more favour- 
able results on very hard and level roads where three wagons 
instead of two could be drawn by steam, the dead weight of the 
engine being, of course, less in —— to the larger load. I 
presume you did not take 20 as the average indicated horse-power 
of the self-moving engines of this country without due thought, and 
propose to substantiate your figures on the point. About one-third 
of the self-moving engines are employed in steam ploughing and 
cultivating, either on the direct or roundabout systems. The ordi- 
nary size of these engines is 12-horse power, but there are a large 
number of 14-horse power engines also, and they are capable of indi- 
cating as much as 6-horse power. Let us take the case of an engine 
pulling a five-furrow plough, ploughing 10in. deep, the implement 
moving at four miles an hour. nk ange eng experiments made 
by the Royal Agricultural Society have shown that at such speeds 
each mouldboard will absorb from 6 to 8-horse power. Taking the 
lowest figure 6, we have, therefore, 30-horse power absorbed by the 
implement itself, and we shall find beyond this that the loss of 
power in engine, drum, and rope, is very considerable. 

A ploughing engine, one of a pair on the double system, capable 
of doing such work, would be of the following dimensions :—12in, 
cylinder by 14in. stroke, revolutions 120 per minute, piston speed 
280ft., boiler pressure average 100 lb., cut off 4 stroke, effective 
pressure on piston about 50 lb. per inch ; this gives 48-horse power. 
Although it may be objected that in the double engine system one 
engine is idle half the time, and that therefore my figures to give 
the —— horse-power of the two engines through the day must 
be divided by two; even if this is done, I find that I have 24-horse 
power—20 per cent, above what you gave as the mean—which is a 
good margin. 

It must not be lost sight of, in comparing steam power for 
ploughing and hauling with horse-power for the same purposes, 
that although the engine may be only occasionally required to 
exert its full power when a steep gradient in the one case or an 
extra heavy piece of land in the other has to be dealt with, yet 
that reserve of power must be there just as in the case of horses ; 
for although two horses may draw with comparative ease a three- 


ton wagon on a level hard road, yet if the distance were above a 
few miles or the ground undulating it would be necessary to have 
four horses, and these horses require a they are 
exerting their full power or not ; they have to be fed nearly to the 
same extent whether they work or remain in the stable. Now 
with steam this is entirely different, for with a good driver an 
engine will only consume coal in proportion to the power required ; 
so that taking an engine capable of indicating 20-horse power per 
day of ten hours on a consumption of half a ton of coal, and such 
engine was only required to indicate 6 or 7-horse power, the con- 
sumption would fall nearly in that proportion, and on days when 
the engine was not working consumption of coal is of course nil. 
These are points which your correspondent appears to have lost 
sight of. resume that you do not say that the 4000 engines 
throughout this country are constantly exerting power at the rate 
of 20-horse power each, but that they are doing work for which it 
would be necessary to keep and feed 80,000 horses. I accordingly 
believe that your estimate of the saving effected by the use of 
steam is correct, more especially if it be borne in mind that in 
agriculture—for which the majority of these engines are employed 
—more than in most other things, times and seasons are of vital 
importance. 

Your correspondent objects to your figures as to the indicated 
power of engines. I venture to call attention to his own as to a 
day’s work for six horses. Taking his own figures for the cost of a 
day’s work of an engine and two trucks—though I think he should 
have put it at £1 10s., or even higher, instead of £1 2s,—in draw- 
ing 10 tons of coal ten miles and returning light, I find the figures 
as under :— 


Cost of drawing by steam :— 


Interest and maintenance of value and re; on £500 (?) 
per annum on 300 working days, perday .. .. .. 


Half-a-ton of coal at 10s.(7) 


F 
coo~m 


Oil, waste, &. 
£1 18 
Cost of drawing by horse-power :— Pee 
s. d. 
Six (?) horses at 5s. .. .. .. - 110 0 
Wages four (?) men at 3s... .. 12 0 


Total according to your correspondent .. .. : ? ; 


Balance £1 0s. 4d. in favour of steam. 

I will now give my ideas of what the cost of hauling ten tons of 
coal ten miles by horse power would be. To begin with, the double 
journey of twenty miles is a very good day’s work for a cart horse, 
irrespective of the load. Ten tons of to be drawn by horses 
would not be loaded more than two tons in a wagon ; five wagons 
would therefore be required, which would make only one double 
journey daily. These five wagons would weigh 1} tons each, 6} tons 
must therefore be added to the ten tons of coal, making atotal of 
16} tons to be drawn ten miles, and 6} tons to be drawn back ten 
miles for every ten tons of coal delivered. 

In proper coal wagons one good horse will pull two tons coal, and 
two horses would take such wagons ten miles with two tons of coal, 
and thus only ten horses will be required; and if the roads are not 
good, 30 cwt. loads would only want fifteen horses. 

The total weight of each wagon loaded would be 3} tons, a 
weight for which I have already shown four horses to be necessary 
for such a distance as ten miles. I find, therefore, that instead of 
six horses, twenty would be required. The cost of transport by 
horses will now be as under :-— 


£38. 

Twenty horses at 5s. per day .. “te 
Five men at 3s. .. .. .. 15 0 
Total cost perday .. . £515 0 


And these figures take no account of the capital{invested in wagons, 
and only allow one man with each wagon, whilst the general 
practice is to have a man and boy with each team of horses on 
journeys of this kind ; with these additions the total cost of haul- 
age would mount up to at least £6, instead of £2 2s., according to 
your correspondent’s calculations, thus showing as against my 
estimate for the cost of steam haulage :— 


£ad4 

Cost of day’s work of twenty horses .. .. .. .. -- 6 0 0 
Day's work of 8-horse power engine 
Balance in favour ofsteam .. .. . £410 0 


or a charge on the coal of 3s, per ton, instead of 12s. 
STEPHEN HARDING TERRY, 


November 13th. Assoc. Mem. Inst. C.E. 


ELECTRICAL STANDARDS OF MEASUREMENT. 

Srr,—Permit me to tell ‘‘ An Electrical Student,” in reply to his 
letter in your last impression, that I have not put ~~ erroneous 
meaning on his first letter. But whether I did or did not affects 
the matter in hand not a jot. In either case he is mistaken, as he 
will see on further reflection. The work of starting a train or 
accelerating a load of any kind may be regarded as divided into a 
series of infinitely small successive efforts n, n', n?, n*, and so on, 
and the period of acceleration into a corresponding set of divisions, 
t, t®, and so on, and the resistances into a series, x, 
z*, and so on, and x= n, z'= n', x?= 72, and so on to the end. 
Whether motion is being accelerated or retarded, the resistance in 
all cases is equal to the driving force, no more and no less. If 
your correspondent will take time to think, he will see that if a 
pull equals a resistance, motion ought not to continue, and I have 
yet to learn from him how an incongruous value, motion, can 
affect the relations of two forces, namely, pull and resistance. I 
have already clearly explained my views, and pointed out the 
important deductions to be drawn from them, and would ask your 
correspondent to read what I have already written before he carries 
this correspondence further. If, having read, he is not convinced, 
I shall be happy to give him any explanations I can. 

London, November 14th. ®. 1, 


FIRE DOOR RINGS, 

Srr,—We observe in last week’s issue a notice of ‘‘ Boulton’s fire- 
door ring.” We may say that we have for some years made and 
used rings of a somewhat similar construction, — that 
instead of being a plain surface, we chase a thread on the outside 
and tap through both external and internal plates in a similar 
manner to putting in a marine stay tube. We leave a slight taper 
in the hole, and force the screw tube in under a powerful drill 
machine. We then caulk round the plate to a taper mandril, an 
bead over the tube both inside and out. We have used these door 
rings not only for locomotive and launch boilers, but for vertical 
beilers, a matter of greater difficulty, on account of the curvature of 
the plates and the threads running out. In all cases they have 
remained perfectly tight, the only difficulty being that unless pro- 
tected by a false ring inside, the action of the rake or slice wears the 
inner edge away in time. 

We think this plan a better one than that you illustrated last 
week, and until your notice were not aware that there was any 
novelty in it. J. COPLEY AND Co, 

Middlesbrough, November 15th. 


THE CASTING OF PIPES, 

Sr1r,—I see your correspondent “‘ Prior ” has altogether departed 
from the subject of casting pipes. I can tell him he is not talkin; 
to a small ironfounder, nor one that depends upon old-fashion 

lant ; as I have told him before, I have made pipes sockets up and 
} 2 therefore, I must have the plant; but whatI say is, that 
after casting both ways, those pipes cast with their sockets up were 
the most sound, for reasons already given, EXPERIENCE, 

November 14th, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


W YORK.—Taz Witmer 
81, Beekman-street, 


PUBLISHER'S NOTIOE. 


*,* With this week’s number is issued as a Sines, an illus- 
tration of the Karstellenbach Viaduct, St. Gothard Railway. 
Every copy as issued by the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they 
not receive it. 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith, _ No notice whatever will be taken of 


Youne Reaper.—I/t is the subject of a gee No. 596, of 1880. 

T. R.--"* Art of Brewing,” by F. Faul , published by F. W. Lyons. A 
new edition has recently or is about to be published. 

A. C. B.—Hammer scale is used for fettling puddling furnaces, and in 
—~ malleable castings. It is saleable, Su not worth much. Adver- 
ise it 

D. B. (Edinburgh).— You will jind the rules for calewlating the strains in 
cranes in almost any elementary treatise on statics. The subject is well 
handled in the “* Treatise on Cranes,” published in Weale's Series b 
Crosby Lockwood and Co. In your crane the action was that ofa bell 
crank lever, and the strain on the lower pivot was—assuming the weight to 
be lifted vertically under the pivot of the jib—equal and opposite to that on 
the top pivot. The magnitude of the strains is found by a simple rule-of- 
three sum. As 24ft., the height of the crane post, is to 22ft. the length of 
the jib, 80 is 9 tons the load lifted to 8} the shearing strain in tons. This, 
we need hardly say, was inadequate to shear across a pivot Shin. in 
diameter, even after the weight of the jib has been allowed for. Possibly 
the chain was extended a long way beyond the radius of the jib, in which 
case the strain might be enormously increased, 


VARNISH FOR DRAWINGS. 
(To the Editor of The Engineer.) 
of inform me of a varnish for 
rawings which can be u out sizing or isinglass as a preparation ? 
Leicester, November 11th, W. W. 


PATENT TRICYCLES AND BICYCLES. 
(To the Bditor of The Engineer.) 

Sir,—I shall be obliged to any reader who will ‘give me the names of 
the patentees of the Rudge bicycle and of the Coventry rotary tricycle ; 
also of the special Zephyr tricycle and the Coventry Zephyr tricycle ? 

London, November 16th. WHEELER. 


STEAM BOILERS HEATED BY NAPHTHA. 
(To the Bditor of The Engineer.) 

Srr,—Can any reader tell me where I can procure a steam boat boiler of 
about 100 indicated horse-power, with the furnace constructed for 
burning naphtha fuel only, or the name of a firm who make the same? 

London, E.C., November 11th. J. H. 


HOPKINSON’S SAFETY VALVE = AIMAN’S PATENT FIRE- 


(To the Editor of The Engineer.) 

S1rr,—We shall be extremely obliged if any of your correspondents can 
inform us who are the manufacturers of Hop! ’s safety valves and 
Aiman’s patent fire-doors. 8. W. ayp Co, 

Wolverhampton, November 16th. 


order, from any newsagent in town or country 
way stations; or it can, of preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double numbers).. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut ENGINEER is regi: for trai ission abroad, 


at the published rates will receive Tot ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
Pa by Post-office Order. — Australia, British 
ittance ‘ost: 

Columbia, British Guiana, Canada, Cape of Good ig k, 
, France, Germany, Gibraltar, I 2. — etherlands, 

ew Brunswick, Newfoundland, New South W: 
Portugal, Roumania, Switzerland, 


Remittance Bill in London. — Austria, Buenos and Algeria 
Great, Bo d Grain, Sweden, 
neo, n, Java, ani 
Mauritius, Sandwich Isles, £3 58.” 
ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings ; 
every two li: afterwards illi i s odd lines are 


‘ines one nd sixpence 
charged one shilling. The line a es seven words. When an advertise- 
ment measures an inch or more ge is ten shillings per inch. All 

advertisements from the country must be accompanied by a post-office 

in payment. Alternate advertisements will be inserted with all 

practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening In each Week 
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THE FOUNDERING OF THE AUSTRAL 
Tue sinking of the Austral last Saturday morning in 
Sydney Harbour, while lying in supposed security, nen in 
the course of receiving her coal on board, has naturally 
produced considerable anxiety in the public mind. It 


seems to be one of those cases of naval disaster which have 
from time to time occurred and taken the world by sur- 
prise, as there has been no danger anticipated and 
no previous warning. The case may be classed with 
the loss of the Royal George and of the Mary 
Rose, to each of which it is similar in many respects. 
The Austral is one of the Orient Steam Navigation Com- 
pany’s line of steamers. She is a large and powerful vessel 
of about 5500 tons; her length is 456ft.; her breadth, 
48ft. 2in.; and depth of hold, 33ft. 9in. She is a perfectly 
new ship—having started on her first voyage in the sprin, 
of this year—and her owners and builders 

ground for being well satisfied with her construction, and 
also with her performance up to the date of her foundering. 
The facts in connection with the accident—for such it 
doubtless was, whether associated with culpable negligence, 
as stated by the secretary of the company in his letter to 
the Times of Monday last, or not, we do not presume to 
say—appear to be as follows, so far as they have yet 
reached us:—The vessel arrived at Sydney on the 3rd 
inst. She had discharged the whole of her cargo except 
200 tons of iron, and was receiving her coal in the usual 
way on Friday last, while lying in apparent security at her 
mooring in harbour. The coaling was carried on through 
Friday night, which seems to indicate that the weather 
was calm, and that there was no unusual swell on the 
water. At four o'clock on Saturday morning, when 1500 
tons of coal had been placed on board, the ship “heeled 
over and sunk.” 

Now it is a well-known fact that many good steamships 
have not enough initial stability to enable them to stand 
upright, when light, without ballast; but it does not 
necessarily follow that they are in any danger on this 
account. They may be brought just upright by means of 


i, | ballast, or they may be allowed to loll over a few degrees. 


In any case they possess great righting force if heeled over 
to a considerable angle, and are in no danger of coming to 
grief on account of their small initial stability alone. It 
“? be as well to consider upon what conditions the 
stability of a ship depends. The-weight of the ship may 
be regarded as a single force acting downwards through 
her centre of gravity ; and this force must be equal to the 
—— component pressure of the water, which may 
be regarded as a single force acting upwards 
through the centre of buoyancy of the ship, the 
centre of buoyancy being the centre of gravity of the 
volume of the water pr Be by the ship. When the 
ship is floating freely and upright these two equal forces 
act in the same vertical line ; and the ship has stability 
if when she is inclined a little these two forces move so as 
to form a mechanical couple acting in such a direction as 
will tend to restore her to the upright. If the action of 
this couple tends to turn her further from the upright she 
is meres 14 and was only balanced in the upright position, 
and was on the point of falling away from it. Whether 
or not the couple will tend to restore the ship to the 
upright when x heels over a little will depend on the 
relative positions of the centres of a and centre of 
buoyancy, and also on the shape of those parts of the ship 
near the water line which are moved out from the water 
on the one side and into the water on the other. The 
centre of buoyancy almost invariably lies some distance 
below the centre of gravity. As the vessel heels over, the 
form of the volume of the water displaced by the ship 
undergoes a change ; a wedge-shaped _— of the figure 
is rolled out of the water on the one side, and on the other 
side a wedge-shaped figure is added by the part of the 
hull rolled into the water. These wedge-shaped figures 
are equal in volume, as the total volume of the water dis- 
ada which is equal in weight to the weight of the ship, 
must remain unchanged. Ouvienly as the shape of the 
volume displaced by the ship is changed by removing a 
certain volume from one side and adding an equal volume 
to the other, the centre of gravity of the whole volume of 
water displaced by the ship, <¢., the centre of buoyancy, 
must move out towards the side on which the volume is 
added, which is the side towards which the vessel is 
heeling. The distance it moves is measured by the 
volume of the wedge removed from one side and added to 
the other, multiplied by the distance between the centres 
of gravity of the two wedges, and divided by the total 
volume displaced by the ship. If the vertical through the 
centre of Gane in its new position, along which the 
resultant upward fluid pressure will now act, on the 
same side of the centre of gravity of the ship as the side 
towards which the ship heels, the mechanical couple 
formed by the weight of the ship and the upward pressure 
of the water will tend to restore the vessel to the upright 
ition, and she will be in stable equilibrium ; and 

if the through the centre of 
passes the centre of vity in the opposite side, the 
reverse will be the auntie she will tend to be turned 
further from the upright and she will be in unstable 
equilibrium. It will be seen that if the couple tends to 
restore the ship to the upright, the vertical through the 
new centre of buoyancy 2 dn the line which was the 
vertical through the centre of gravity and centre of buoy- 
ancy when the ship was upright, at a point situated above 
the centre of gravity; and this — is high or low 
according to whether the centre of buoyancy moves out 
much or little, ie, whether the righting force is great or 
small. If the couple tends to upset the ship this oye 
falls below the centre of gravity. This point is called the 
metacentre, and from the vee it follows that if it lies 
above the centre of gravity the ship has initial stability, 
the amount of initial stability being measured by its 
height above the centre of gravity; whereas if it falls 
below the centre of gravity the ship has no initial stability 
and will not stand upright. Thus the initial stability 
depends, as we have said, on the lowness of the centre of 
gravity, and the moment of the wedges immersed in the one 
side and emerged on the other, when the ship begins to 


heel over, z.¢., on the shape of the vessel at the waterline. 

Now let us consider what conditions hold if a ship is 
unstable in the upright position. The metacentre falls 
below the centre of gravity, and —s the vessel 
will not stand upright. If she were brought into this 


position the least force would move her slightly from it, 
and then a couple would be brought into action which 
would turn her further still from the upright. The posi- 
tion in which the ship will rest is that in which the centre 
of buoyancy and centre of gravity are again in the same 
vertical line ; and this will occur at an early angle in an 
ordinary high-sided ship. As the wedges immersed on 
the one side and emerged on the other become larger, the 
centre of buoyancy moves out more rapidly, and conse- 
> sagan the vertical through it crosses the line which was 
the vertical through the centre of gravity and centre of 
buoyancy in the upright position of the ship higher up; 
and therefore the upsetting couple mes less, When 
this vertical passes through the centre of. gravity the 
yee couple vanishes ; and if the ship heels further 
this vertical falls on the other side of the centre of gravity, 
and there is a — formed tending to restore her towards 
the position in which the centre of gravity and centre of 
buoyancy are in the same vertical. In this position, inclined 
from the upright to a certain angle, the ship has stability, 
for if she be turned through a small angle from this posi- 
tion in either direction a mechanical couple is formed 
which tends to restore her to this position. The ship will 
remain thus lolled over either to port or to starboard in 
perfect safety, and may have a very considerable range of 
stability beyond this angle, for the rapidity with which the 
centre of buoyancy will move out will go on increasing as 
the ship heels over until the edge of deck into the 
water ; and even after this has happened the centre of 
buoyancy will continue to move out for some time 

the other hand, the centre of gravity of a ship might be 
situated so high above the metacentre that the centre of 
buoyancy would never move out far enough for the vertical 
08 it to pass through the centre of gravity, in which 
case the ship would roll over. 

Returning to the case of the Austral, we observe that 
she was fitted with tanks along her bottom capable of 
containing 800 tons of water ballast, which were used 
when the vessel was light. Probably she would not stand 
upright without this ballast, as it was pumped in by steam 
power as the cargo was removed ; but that she was per- 
fectly safe when light with this water ballast on board was 
demonstrated satisfactorily in April last, when she made a 
passage from the Clyde to the Thames with absolutely 
nothing on board but the 800 tons of water ballast. It is 
stated that the water ballast had been pumped out while 
the coaling proceeded, and it is suggested that the coal 
being untrimmed, and the water Vallast gone, the vessel 
would become top-heavy, and any pressure on the side, 
arising from either wind or tide, would cause her to heel 
over, and allow the water to enter the coaling ports, and 
finally lead to her rolling over. The Austral was coaled 
through specially constructed coaling ports, close up under 
the main deck, and which were probably on this occasion 
several feet above the surface of the water. A large 
portion of the 1500 tons of coal would certainly have been 
trimmed, and have found its way to the bottom of the 
bunkers ; and it is not easy to see how the general effect 
of this 1500 tons in increasing the stability could have 
been much less than that of the 800 tons of water ballast. 
It was more than one-half of the total coal to be received ; 
and the coal yet to be placed on board would certainly, 
in the aggregate, stand above that already stowed. But 
even supposing that the stability was less with the coal 
than with the water, and suppose, as an extreme case, that 
the centre of gravity had been even so raised as to lie some- 
what above the metacentre, so that the ship had no stability 
when upright, and consequently, according to the explana- 
tion given above, was forced to lie over on one side, still we 
think this suggestion as to the cause of the accident does 
not wholly account for it. As we have seen, the ship 
would loll over until the centre of buoyancy came imme- 
diately under the centre of gravity, but she would 
probably resist going to a great angle beyond this with 
considerable force. Every ton of coal placed on board 
would slightly raise the centre of gravity and allow her to 
heel a little further, but right up to the time when the 
water came level with the coaling ports there would be no 
tendency to overbalance and roll over from this cause. 
Moreover the men coaling would observe the vessel gradu- 
ally a over and the coaling ports getting nearer and 
nearer to the water, and would trim the coal below and 
bring her upright. The telegrams which have reached us 
seem to indicate that the vessel suddenly heeled over from 
the upright position to such an extent that the water flowed 
in at the coaling ports, when of course her fate was sealed. 
One telegram states that “the vessel overbalanced, and, 
the portholes being open, she sank.” Another states that 
the vessel “ while coaling heeled over and sank at her moor- 
ings.” This sudden oversetting cannot, as we have seen, 
be explained by a simple reduction in the stability due to 
raising the centre of gravity, and we are driven to the 
conclusion that, if it took place in the manner indicated, it 
must have been due to the action of free water in the 
hold in some form or other. Either the whole of the 
water had not been removed from the ballast tanks, or 
water had been allowed to enter in some other part. The 
former ap to have been not unlikely, for this water 
may only have been in course of being pumped out. If 
this were the case, as the ship heeled over the centre of 
— moved out in the same direction as the centre of 

uoyancy, on account of the weight of water shifting over 
on that side; and it is quite conceivable that the ship 
might heel to such an extent as to bring the coaling ports 
into the water. Possibly we may shortly get informa- 
tion which may clear up these points, and in view of 
this what we have said may seem a little premature ; 
it is, however, desirable to ventilate the subject as much 
as possible, and if our remarks do not bear in every detail 
upon this case, they do on another case which has re- 
cently come to our notice, in which a ship was at least in 
great danger of foundering. 


ELECTRIC LIGHTING RISKS. 
Tus most prominent risk attending electric lighting is 
that those who invest in the shares of electric lighting 
companies will lose their money, and when we consider the 
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number of such companies now going or about to go into 
liquidation, it appears that the risk is serious. However, it 
is not with dangers of this kind that we now propose to deal, 
but with the risks of physical injury, or even of death, 
which attend the use of dynamo machines and current- 
bearing wires. That there are risks of this kind is indis- 
putable ; the fact is proved by the death of several indi- 
viduals since electric lighting became common. Mr. 
Edison has been consulted on the subject by an enterprising 
interviewer, and he has poked his fun at the public through 
the reporter. Mr. Edison is the patentee of an elaborate 
and clever system of laying wires under the streets, and it 
is not likely that he is quite unprejudiced in his condemna- 
tion of overhead lines. Mr. Park Benjamin has, as we 
stated last week, also been interviewed, and he is even 
more alarming than Mr. Edison. The latter gentleman 
deals largely in _ possibilities, but Mr. Park Benjamin is 
more precise. He goes so far into minutiz as to explain 
that if the handle of a fireman’s axe was wet, and if he 
cut a line wire, the consequences might be fatal. All this 
is simply sensational writing, which is attractive to a 
section of the readers of the New York press. Here, and 
no doubt in the States also, such statements as those of 
Mr. Edison and Mr. Benjamin are taken for what they 
are worth ; that is to say very little. History repeats 
itself. We cannot call to mind a single important inven- 
tion, with which the public at large was nearly concerned, 
which has not been denounced as dangerous. When the 
extended employment of railways was first proposed, 
about 1829, and for many years after, the press teemed 
with warnings. The engines would burst, the rails would 
give way, the bridges break ; indeed, the British public 
were gravely informed that should a speed of twenty-five 
or thirty miles an hour be attained, suffocation must at 
once ensue, as it would be impossible to breathe. The 
denunciators of steamships were even more violent. 
When the use of gas to light streets and houses was first 
“ae sa the alarmists went to work with a will, and 

ouse property fell rapidly in value near gasworks ; not 
because of the smell of gas lime, or other nuisance, but 
because it was feared that the gas-holders would blow up 
sooner o1 later, spreading death and destruction around. 
An accident which occurred to Clegg in 1813, at Peter- 
street, Westminster, did much to strengthen the alarm, 
and it was found necessary to appoint a committee of the 
Royal Society to investigate the whole subject, and their 
report helped to reconcile the previously timorous to 
the use of gas. Everyone is supposed to know in the 
present day that unless certain precautions are taken very 
dangerous explosions may take place in any house where 
gas is used ; but this fact has in no way limited its use. 
The Tottenham-court-road series of explosions were 
attended with consequences far more serious than any 
which could possible ensue from an accident with electric 
lighting tackle ; but we are not aware that the consump- 
tion of gas has diminished even in the neighbourhood of 
Tottenham-court-road. It is impossible, in fact, toemploy 
any of the great forces of nature in our service without 
incurring some risk, and this is just as true of electricity 
as of any other force ; but electricity is on the whole much 
less dangerous than either gas or steam. 

The special risks attaching to electric lighting are two in 
number. The first is the danger of setting fire to wood- 
work in out-of-the-way places by the overheating of line 
wires ; the second is the risk incurred by workmen and 
others of getting a current of electricity passed through 
their bodies. The first is not greater than the somewhat 
similar risk entailed by the use of gas ; the second requires 
consideration. That people can be killed by the passage of 
a current of electricity through them is indisputable ; but 
the way in which they are killed presents some peculi- 
arities. Thus, an enormous quantity of low tension elec- 
tricity may be passed through the body without doing the 
slightest harm, without, indeed, the recipient being 
conscious of what is going on, but a very small quantity of 
high tension electricity will kill in a moment. Thus, for 
example, the quantity of electricity which can be stored by 
a Leyden jar, with a couple of square feet of surface, is 
extremely minute ; but its tension is very high ; and sucha 
jar discharged through the arms and chest of the operator 
will impart a shock which he will not soon forget, or care to 
receive a second time. Noone knows why electricity kills ; 
all that is understood is that it acts in some mysterious 
way on the nervous system. Death by a heavy charge of 
electricity—as, for example, by lightning—is, so far as is 
known, absolutely instantaneous and painless. There is no 
precise analogy between a death of this kind and one 
caused by adynamo. So far as we are aware, there is not 
an instance on record of instantaneous death caused by 
adynamo. Such an occurrence as that suggested by Mr. 
Benjamin, namely, the death of a fireman brought about by 
cutting a line wire with an axe, is, we venture to say, quite 
out of the question. The idea is, of course, that during 
the infinitesimal period occupied by the passage of the axe 
through the wire the current would be passed through the 
body of the fireman and would suffice to kill him. The 
idea is erroneous. There is not in use any dynamo 
which produces electricity with a sufficiently high poten- 
tial to kill in this way. All the deaths which 
have been caused by dynamos appear to have been 
comparatively slow. The sufferer unites through his 
own body two terminals in some way and is killed. 
Thus, an operator is, we will say, holding one line wire in 
his left hand, and unwittingly he lays hold of the other or 
return wire. His fingers instantly close on them by 
muscular contraction ; the muscles of the chest are para- 
lysed by a species of cramp ; the sufferer utters a low moan 
and falls, sometimes quite dead, the process of killing 
occupying perhaps three or four seconds. But in many 
instances the shock of the fall knocks the wires out 
of his grasp and restores him to life. Indeed, more 


than one electrician now living owes his existence 
to the presence of mind of a comrade, who, seeing 
him gasping and dying, has knocked him down with a 
straight blow of his fist. Hardly in any instance have bad 
consequences as regards health ensued. Thus, a man may 
be in the very jaws of death at one moment, and in an 


hour afterwards at work again, as though nothing had 
happened ; but this is not an invariable rule. It will be 
seen that there is a wide difference between all this and 
death by lightning. While the momentary e of a 
very small quantity of high-tension electricity will kill in 
a moment, electricity of lower tension, such as that from a 
dynamo, is more tedious in its effects ; and it is, perhaps, 
not too much to say that there is not adynamo in existence 
from which a “shock” might not be taken without risk of 
life, although to grasp the terminal wires instead of 
touching them both at the same time with metal rods held 
in the hands would mean certain death. We do not advise 
any one to try the experiment, for even the momentary 
passage of the current from a high-tension Brush dynamo, 
for example, will be found so extremely unpleasant that no 
one would care to repeat the operation. It seems to be 
clear that if the most moderate precautions are used, it is 
very improbable that a death can be caused by a dynamo. 
The mere instantaneous short-circuiting of the machine 
through the body will not suttice to kill, and it is very 
unlikely that any one should hold both wires at the same 
time, although this has been done. Thus, probably, the 
first death which took place in connection with electric 
lighting occurred on board the Livadia. The man killed 
was, it was stated, holding an arc lamp in one hand, and 
he laid hold of the positive wire, which was uncovered, 
with the other. He was dead in a couple of seconds. In 
the case which occurred at Hatfield it appears that a naked 
wire was led along a wall, and that a man standing on a 
garden bed of damp earth inadvertently laid hold of the 
wire. The current then passed through his body, and 
killed him, but not, we imayine, instantaneously. 

The precautions to be used are very simple. Mr. R. E. 
Crompton has written some instructions in the form of 
hints to workmen. The first runs, “ Rubber goloshes are 
useful on wet days.” This means that non-conducting 
materials interposed between the body and the ground 
reduce the chances of a current being taken to earth 
through one. A man wearing woollen socks, stout dry 
shoes, and standing on dry ground, isan excellent non-con- 
ductor. It would be very difficult to pass a current — 
him to earth which would do him any harm. On the 
other hand, if his stockings and shoes were wet, and if he 
stood on moist ground, he would find that he afforded an 
admirable medium for taking a current to earth. Under 
such circumstances india-rubber goloshes would be 
invaluable. Stout tennis shoes with india-rubber soles 
will be found safe wear for workmen dealing with 
electric light fittings ; and so long as lengths of uninsulated 
wire have to be dealt with, as in making circuits, for 
example, or trying for short circuits about machines or 
lamps, rubber asbestos gloves should be worn. These will be 
found to insulate the hands from all but very high tension 
currents, and to confer almost entire immunity from the 
reception of greater or less shocks. In dealing with the 
risks of electric lighting it would be wrong to omit to say 
that for most purposes low tension machines may be used 
which are incapable of killing under any possible circum- 
stances. There are two or three dynamos of this type in 
the market. The Burgin is one, the wires of which may 
be handled with comparative impunity. Some of the 
Brush machines are also wound for low tension. For 
example, the great dynamo which worked the 180,000- 
candle lamp, with carbons 2in. in diameter, at the Crystal 
Palace in the early part of the present ‘year, was an 
exceedingly low tension machine, and the wire cables 
which led to the lamp were uninsulated. The electric 
light has been so hampered and damaged by the use which 
has been made of it for speculative purposes, that it can 
ill afford to have another stone thrown at it. It is to be 
regretted that erroneous ideas should be permitted to gain 
currency concerning its danger. An admirable example of 
the absurd notions afloat concerning this subject is supplied 
by a letter signed “A. I. C. E.,” which appeared recently in 
the columns of a contemporary. It is worth reproducing 
inpart. “It is no secret,” writes its clever author, “that more 
than one theatrical manager has in contemplation, or has 
already decided, to employ the electric light in the comin 
Christmas pantomimes or extravaganzas as a seul 
ornament for their hobgoblins and fairies. This can only 
be done by means of some form of accumulator carried by, 
or attached to, the individual, and whether the star light 
is to form an ornament for the head, or to glisten at the 
end of a wand, the constant danger is patent. Thereis no 
need to be an electrician to understand this.” We hasten 
to reassure “ A. I. C. E.” The accumulator cannot well be 
used for the purpose, or in the way he fancies. It would 

uire an extremely muscular fairy to carry a storage 
battery which would give much light. It is stated thata 
20-candle light has been maintained for some hours with 
a battery weighing only 3 lb., but a single light of this 
kind would not produce much effect. But in any case the 
current produced could not pass through the fairy. There is 
nothing whatever new in the idea of using the electric 
light as a personal adornment, nor is there the slightest 
danger incurred. The fairy carries a small galvanic battery 
concealed in her clothing. It need not be much larger than 
an octavo book. Coupled with a little Rhumkorf coil as big 
as a reel of cotton, a current can be got which will set 
Giessler vacuum tubes glowing. Not long since fire-fly 
scarf pins of this kind could be bought with battery com- 
plete in Paris. It would not be difficult to so manage 
matters that a pantomime fairy might take about the stage 
with her two well insulated slender wires which would 
convey electricity enough to brilliantly illumine a tiara or 
make a belt glow witli fire, and all this without the slightest 
risk being incurred by the performer or anyone else. 
“A.I.C. E.,” like many others, has yet to learn that there 
is such a thing as low tension electricity, and that for many 
purposes quantity can be made to take the place of 
tension. 


DELUSIVE CONTINUOUS BRAKES, 

A rEPoRT to the Railway Department of the Board of Trade, 
by Major Marindin, on a collision which occurred on the 22nd 
September, at Liverpool Central station, on the Cheshire Lines 
Railway, affords an example of the way in which an engine 


driver may be made a scapegoat in order that the deficiencies of 
a bad brake may be hidden. In this case, as the 2.55 p.m. Mid- 
land express from Manchester to Liverpool, consisting of an 
engine and tender, brake-van, bogie composite, Pullman car, 
bogie composite, bogie third-class carriage, and rear brake-van 
—six vehicles in all, equal to ten ordinary vehicles—was running 
into the Central station upon No, 2 platform line at about 
3.40 p.m., it failed to stop at the proper place, and struck a 
brake-van which was standing at the end of the line, driving it 
against the buffer stops. Three passengers are stated to have 
been injured, and also one person who was on the platform, and 
a good deal of damage was done. The Central station at 
Liverpool is a terminal station. The approach to the station is 
through a tunnel 986 yards in length, the mouth of which is 
311 yards from the buffer stops. Major Marindin says the 
train was well provided with brake power, but we shall see 
further on that this only refers to quantity. The engine, a 
four-wheel coupled engine with leading bogie, was fitted with a 
steam brake, working blocks upon the four coupled wheels and 
upon the six tender wheels, and the whole of the vehicles in the 
train were fitted with the Midland automatic vacuum brake. 
This brake is capable of being applied by the engine driver, by 
the movement of the same handle which actuates the steam 
brake ; the first movement applying the automatic brake, and a 
further movement the steam brake. Now it is one of the com- 
pany’s rules that drivers are to enter terminal stations at such 
a speed that they can stop their trains by means of the ordinary 
hand brakes alone, and though no actual rate of speed for enter- 
ing this particular station is laid down, Major Marindin considers 
himself bound, in face of this rule, to conclude that “the driver 
is solely to blame for this collision, first for having disobeyed 
this rule, and secondly for not having made use of all the brake 
power at his command until he was dangerously near to the end 
of the platform, for he admits that he was running at fifteen 
miles an hour when only 311 yards from the buffer stops, and 
that he did not attempt to apply the steam brake on his engine 
and tender until he was within 150 yards of the buffer stops.” 
As everyone knows, this speed would not be considered too great 
by the most careful man provided with a trustworthy brake, and 
Major Marindin adds :—“ It would, however, appear from the 
evidence that the brakes upon this train did not act as they 
should have done when they were last applied, for, if they had, 
the train brake, which was undoubtedly applied when leaving 
the tunnel mouth, 311 yards from the buffer stops, or very soon 
after, ought certainly to have so reduced the speed that the 
driver might without difficulty have stopped his train at the 
proper place, by the application of the steam brake, when he had 
still 140 yards to run.” This failure of the brake to act pro- 
perly was probably, he thinks, due to the driver not having 
taken steps to maintain the necessary power. Reviewing the 
evidence, he says :—“ It is probable that the brake was applied 
slightly only after passing the distant signal, and remained 
slightly on until the home signal was sighted, the power gradually 
diminishing on account of the leak hole in the piston heads ; that, 
when the driver released the brake near the home signal he did 
not make sufficient use of his large ejector, and consequently did 
not take the brake fully off, and did not create sufficient vacuum 
to render the brake effective when he resorted to it after leaving 
the tunnel. I think that the unsatisfactory manner in which 
the train brake behaved upon this occasion strongly supports the 
conclusion which was arrived at by Colonel Rich, when reporting 
upon the somewhat similar accident which occurred on the 25th 
April, 1882, at Portskewet on the Great Western Railway, viz., 
that the efficiency of this class of brake is materially interfered 
with by the leakage hole in the piston head.” Here, then, is a 
case in which a driver is running into an important station at 
about a usual speed, and relying a little on a brake is deceived. 
He shuts off steam at a distance which would enable him to stop 
by means of the common brakes if it had been really necessary ; 
but as the driver in this case relied upon his brake to allow him 
to approach at a higher speed, a collision resulted, the whole 
blame of which is then laid upon the driver because of the 
existence of a rule which is always ignored, and which is only 
necessary to cover the shortcomings of bad brakes. It will be 
seen that owing to the use of the leak hole in the piston of this 
brake, the brakes commence to leak off as soon as put on, and as 
it takes some time to re-form the vacuum, the driver is under 
such circumstances as the above in the position of having no 
brake just at the time when he wants its instantaneous assistance, 
Every railway man knows these rules cannot be strictly followed; but 
to settle all quibbles on the question, and to remove the element of 
brake efficiency, Major Marindin proposes that the only safe 
regulation would be that trains entering this and other terminal 
stations are to be brought to a stand, or at any rate to a walking 
pace, at the home signals, letting the driver then apply steam if 
necessary, to draw the train up to the platform. 


THE PREPARATION OF THE METAL CAESIUM. 


Ir will probably be in the remembrance of many of our readers 
that Bunsen and Kirchhoff, when working on the method of 
spectral analysis, which they completed in 1860, hit upon two 
metals which gave lines in the spectroscope that were quite new 
to them. They were called rubidium and caesium, The salts 
and the metal itself, in the first case, were soon prepared and 
studied ; the second metal has only just now been obtained in 
a free state. It has been accomplished by Dr. Carl Setterberg, 
whose paper has been communicated to the Academy of Sciences 
at Stockholm, and the work was done at Marquart’s laboratory in 
Bonn, where, as a bye-product from the manufacture of lithia 
from lepidolite, the alums of these metals were to be obtained 
in hundreds of hundredweights. By allowing a hot concentrated 
solution of the alums of the two metals and of potash alum, for 
of these it consists, to stand, all the alum of the rare metals first 
separated out ; the process is repeated several times, and in this 
way 40 kilog. of rubidium alum and 10 kilog. of caesium alum 
were crystallised out, Boiling water dissolves much more of the 
rubidium alum than of the caesium alum—at 0 deg. 3°74 times as 
much, and at 80 deg. 4°08. To get the hydrates of the metals from 
the alum they are treated with barium hydrate, which throws 
down both the alumina and the sulphuric acid. This was then 
in the case of the caesium converted into cyanide by passing per- 
fectly dry hydrocyanic acid into a solution of the hydrate of 
caesium in alcohol. It is absolutely necessary that the materials 
should be quite anhydrous. The reduction of the cyanide was 
conducted in a little clay cell, as described by Professor Bunsen 
in his paper on the isolation of other metals, like lithium, calcium, 
&c.; and a mixture of four parts of caesium cyanide with one of 
barium cyanide, and a current of the intensity 25, expressed in 
absolute measure, employed. The actual reduction of the metal 
from the cyanide was effected at Heidelberg in the <pereoge | of 
Professor Bunsen ; and hereit was that the long-desired view of the 
curious metal was first obtained. The metal closely resembles the 
other alkaline metals in a ce ; it is silver white in colour, 
can be drawn out, and at ordinary temperatures is very soft. 
It may be stated here that Professor Bunsen told the writer of 
these lines some fifteen years ago that he expected caesium would 
be like mercury, a liquid metal; for in this group of metals 
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the temperature of fusion falls as the atomic weight increases, 

. Though not liquid, it melts ata low temperature, between 
26 deg. and 27 deg. Cent.—at about 26°5 deg. Cent. In contact 
with water it swims on the surface, flame being evolved, as do 
potassium and rubidium ; when exposed to the air it soon takes 
fire. Two determinations of the density of the metal showed it 
to be 1°88 and 1°87. All experiments made with a view to 
reducing the chloride were attended with difficulty, and led to 
the employment of the cyanide instead. A curious point in con- 
nection with the history of caesium was the analysis by Pisani, of 
Paris, of a specimen of the mineral Pollux, from Elba, which he 
published in 1863. Plattner held it to be a silicate of alumina and 
potash, but his numbers fell short to 92°75 per cent., and finding 
the result inexplicable he published it. It was afterwards found 
that the supposed loss was due to the oxide present being, not 
potash but caesia, of which it contained 34°07 per cent., and 
thus brought the analysis up to the 100, and made it come 
right. This shows the importance of setting down the results 
of an analysis conscientiously without making up the “loss.” 


REMARKABLE OUTPUT OF SHIPPING ON THE CLYDE, 


A NoTEWwoRTHY and remarkable contribution to the output of 
shipping tonnage on the Clyde was made last Saturday alone, 
when no less than 11,500 tons were put into the water. A large 
screw steamship of 4800 tons gross measurement, named the 
Paramatta, was successfully launched from the yard of Messrs. 
Caird and Co., Greenock, for the Peninsular and Oriental Steam 
Navigation Company. The London and Glasgow Shipbuilding 
Company, Govan, turned out a steamer of 2800 tons for the Hall 
Line, of Liverpool. Messrs. Charles Connell and Co., Scotstown, 
put into the water a four-masted iron sailing vessel of 1800 tons, 
and Messrs. Russell and Co., of Port Glasgow, also launched a 
sailing vessel of 1700 tons, both vessels being for local owners ; 
Messrs, T. B. Leath and Co., of Rutherglen, on the same day put 
into the water a small screw steamer of 320 tons register. The 
total number of vessels launched up to date is 233, giving an 
aggregate tonnage of 312,425. There is every prospect that the 
present year’s output will exceed that of last year—unprecedented 
as that was—by several thousand tons. Berths as they are 
vacated are immediately occupied by keels of new vessels, the 
number of orders on hand being commensurate with the vacancies 
thus created. 


LITERATURE. 


Railways and Locomotives. Lectures delivered at the School of 
Military Engineering at Chatham in 1877 by J. Wolfe Barry, 
M.LC.E., and Frederick J. Bramwell, F.R.S., M.LC.E. 
London: Longmans, Green, and Co, 1882. 

Ir the proposal to establish a “Railway Corps” is carried 
out, as no doubt it will, for every modern war has shown 
the important part railways may play in warfare, a sound 
directly applicable theoretic knowledge of railway engi- 
neering, though not necessarily very extensive, must be 
given to the men of such a corps by thoroughly practical 
teachers ; men who know what are the questions upon which 
instruction is most needed to enable those who have been 
some time in the works and on a railway to act intel- 
ligently under any circumstance of practical railway war- 
fare, and not to go at railway work or attempt to overcome 
railway difficulties by the simple application of super- 
abundant force, accompanied, as it often has been in these 
matters, by reckless stupidity. In the book before us 
there is much that will help such an instructor. 

Although the lectures given at Chatham are usually 
— for circulation among members of the corps of 
Royal Engineers, and not for publication, it was considered 
that the lectures composing this book might furnish a 
useful book for the general public. Nine were given 
in all, six of these being by Mr. Barry on the con- 
struction of permanent way, signalling and switch and 
crossing working arrangements under different systems, 
rolling stock and its use and maintenance. Those who 
know Mr. Barry’s text-book on “ Railway Appliances” in 
Longman’s series would at once recognise it in these lec- 
tures, even if the fact that it formed the greater part of the 
three first lectures had not been mentioned in the preface, 
and they will see that the same book really provides text 
notes for other lectures. This does not detract from 
their value, but rather adds to it, as giving them a 
systematic treatment which perhaps would have not 
been so well arrived at without reference to so good 
a text-book. In lecturing, however, our author feels 
at liberty to enter into questions which are matters of 
practical or every-day working experience, and in this way 
will convey to his audience, more of this class of in- 
formation than he would in writing. These lectures have 
their value in this fact, and may be said to form a supple- 
ment to the book referred to. 

The three lectures on the locomotive commence with a 
brief statement of the history of the locomotive, com- 
mencing with Cugnot’s, tried in 1769 and 1771, and ending 
with Stephenson’s engines, an interesting reference being 
made to the evidence given by a Mr. Chapman before a 
committee on boiler explosions in 1817, showing that the 
existence of locomotives as used at the time in Durham 
and Northumberland was not at all generally known, and 
also showing that limited ideas prevailed on steam boilers, 
of which it was said that they “ may last twelve months 
safely, provided the bottom be made of charcoal iron beat, 
not rolled.” The lecturer then plunged into a discussion 
of those points which are essential to a comprehension of 
the work and working of a locomotive, beginning with an 
estimate of the hauling power of a passenger and of a 
goods locomotive. The distribution of the weight of the 
engine and the weights on each wheel, the load on the 
pistons under different circumstances, and use of steam 
economically, are illustrated by examples which exhibit 
Sir Fred. Bramwell’s usual clearness of explanation. 
The consumption of fuel, and the necessary heating 
and grate surfaces, and the cause and manner in 
which these differ from the same areas in fixed or 
marine boilers are explained, and credit given to 
Nicholson for the insertion of the steam jet to excite 

‘draught. After some remarks on the strength of boilers 
and modes of staying fire-boxes, a very simple and ingeni- 
ous explanation is given of the action of the Giffard 
injector. The lecturer dwelt upon the arrangement of 
locomotives, and especially upon the relative claims of 
inside and outside cylinders, his preference being for the 


latter, his readers being referred for some of his reasons 
for this preference to his paper, “Proceedings,” Insti- 
tution of Civil Engineers, vol. xxii.; the chief reasons, 
however, being that great crowding and the use 
of cranked shafts are necessary with inside cylinders. 
A simple method of testing a supposed flaw in a crank or 
other shaft is described, the method being to have the 
shaft wiped clean along the suspected place, and then to 
set up rapid vibration in the shaft by beating the end 
with a sufficiently heavy hammer. If there really is a 
crack it will be seen as a fine black line of exuded oily 
matter, which can be printed off on a piece of paper. In 
dealing with the different forms of wheels, the lecturer 
stated, amongst the objections to tires fastened to the 
wheel ring or body with screws, that the hole in the tire 
weakened it. This is no doubt true when the hole is not 
completely through the tire; but it can be shown that when 
the hole is quite > say as when conical or long cylindrical 
headed bolts are used, that tires break rather through the 
solid than through the bolt hole, as shown in “ Proceed- 
ings,” Institution of Civil Engineers, vol. xlvii., p. 43. A 
good deal of attention was paid to the slide valve and its 
movements, as controlled by the different positions of the 
excentric on the crank shaft, and by the reversing gear, 
and nearly one-third of the space occupied by the three 
lectures is taken up with this subject, together with a con- 
sideration of indicator diagrams, the early and modern 
systems of link motion and reversing gear. Modern loco- 
motives were illustrated by sectional elevations of Mr. 
Kirtley’s modern London, Chatham, and Dover engines, 
and by engines of the South-Western Railway. The lec- 
turer’s style is very clear and concise, and these lectures 
afford much information not so conveniently given else- 
where. 


London Water Supply: an Analysis of the Accounts of the 
Metropolitan Water Companies. Compiled and arranged by 
Atrrep Lass, F.C.A. London: W. King. 1882. 

Tus analysis is one which comprises, in a condensed 
form, a great deal of the most necessary information for 
ali who are in any way intimately interested in London 
water-supply questions. The analysis relates to the whole 
of the London supply companies, and shows their capital, 
income, expenditure, profits, and dividends, per 1000 gals. 
of water supplied, for the year ended 3lst December, 
1880, and 3lst March, 1881. It also gives the quantity of 
water supplied, the estimated daily quantity supplied for 
domestic and other purposes, the quantity supplied per 
head of population, the maximum and minimum daily 
supply during the different months, the number of houses, 
and the figures relating to the present constant supply. 
It further gives tables showing the rates of supply, the 
amount required per 1000 gallons of water supplied to pay 
10 per cent. dividend upon that portion of the dividend 
bearing capital which is not expressly limited to a lower 
rate, and the maximum dividend upon that portion of the 
dividend-bearing capital which is limited. A statement 
showing the basis on which the water rates are assessed 
by each company, and statutory powers as to dividends. 
The information contained in the thirty-two pages of this 
analysis represents an enormous amount of work, which 
will only be fully appreciated by those who have had to 
deal with the engineering and financial considerations 
involved in a discussion of metropolitan water supply 
questions, It is the author’s intention to publish similar 
statistics yearly. 


Statistics of the Water Supply of the Principal Cities and Towns 
of Great Britain and Irdand. Compiled from official returns. 
By G. W. Usiit, Assoc. M.I.C.E. London: 110, Cannon- 
street. 1881. 

Tus compilation is another very useful addition to the 
available amplified statistical information for the use of 
engineers and others engaged on water supply. It gives 
the following particulars relating to 237 towns, besides 
those of five waterworks supplying groups of towns, such 
as the Staffordshire Potteries Waterworks, supplying a 
group of towns containing a population of 180,000; name 
of town, county, whether supplied by gravitation or pump- 
ing, present population, by whom the works were con- 
structed, date of their construction, cost of works, 
name of engineer, name of surveyor, distance of 
source from town, whether constant or intermittent 
supply, number of people supplied, number of houses 
supplied, present death-rate per thousand, death-rate per 
thousand previous to execution of waterworks, whether 
charged by measure or on rental, whether covered service 
reservoir, if any, capacity of impounding or service reser- 
voirs, if any, in gallons, area of impounding reservoirs, 
maximum period of storage in days, and remarks, the last 
relating to ulterations and extension of works, and 
explanations relating to sources and modes of supply when 
these are double or by two methods. These statistics thus 
contain much information, the compilation of which 
must have placed Mr. Usill in possession of, and made him 
familiar with, a mass of important facts. 


The Metal Turner's Handbook; A Practical Manual for Workers 
at the Foot Lathe. By Paut N. Hastuck. London: Crosby 
Lockwood and Co, 1882. 

Tus volume is not expensive, and may have its use as a 
description of foot lathes, and their parts, and separate 
tools, as made by different tool makers, whose names and 
prices are given. It will be useful to amateurs, but it is 
in no sense a guide to the use of the foot lathe, or rather 
to the art of turning and shaping which may be accom- 
plished with the nice lathes, rests, shaping, and cutter 
attachments which are described and illustrated. 


THE KARSTELLENBACH VIADUCT, ST. 
GOTHARD RAILWAY. 

WE publish this week, as a supplement, the first of a series of 
views illustrating points of special interest on the St. Gothard 
Railway, as described in the interesting letters from our corre- 
spondent, which we have inserted under the title “Through the 
Alps by Locomotive.” These views are copied by a special ink 


photographic process from some admirable photographs, lately exe- 
cuted by Messrs. Braun, of Domach, by special order of the directors. 
The present example represents the Karstelleubach Viaduct as com- 
pleted. This viaduct is noted by our correspondent as marking 
the commencement of the real “tug of war,” in ascending from 
Fluelen. It crosses the narrow gorge by which the torrent from 
a well-known Alpine valley, the Maderaner Thal, descends to the 
Reuss. There are two spans, each of 50 m.—164ft.—as well as 
two stone arches of 7 m. span at one end, and one of 6 m. at the 
other. The height above the stream is 54m.—178ft. As will 
be seen, there are two main girders of the Warren type, well 
braced by cross girders at bottom and top. On the latter are 
laid the sleepers and rails, and the floor is not boarded, so that 
the eye looks right down into the gulf below. There is a slight 
hand-rail for foot passengers. The effect is heightened by the 
fact that you emerge upon the viaduct directly from a tunnel 
about 180 yards long, and look down the narrow gorge to the 
still deeper cleft—called Hélle—in which the Reuss is here 
engulphed. The viaduct is throughout on a gradient of 1 in 40. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—George N. H. Mitchell, chief 
engineer, to the Arab, vice Bray ; Richard S. Kiernan, engineer, to 
the Achilles, vice Long; William J. C. Brown, engineer, to the 
Asia, additional, vice Kiernan ; and John A, Lemon, chief engi- 
neer, to the Fly. 

RAILWAYS IN WaR.—The improvised Railway Corps sent to 
Egypt, even with the crippled engines and wrecked permanent 
way, with which at the beginning of the campaign it had to work 
the traffic, having proved how essential such an organisation is toa 
modern army, Mr. Childers proposes to establish it on a permanent 
basis, and, in co-operation with the existing railway administration 
of the country, to afford it constant practice in railway traffic and 
maintenance. The ironclad train employed by the British in the 
operations around Alexandria, following the bombardment, proved 
a puzzling antagonist to Arabi’s gunners, as it dashed in and out 
of the British lines with reconnaissance parties ; and during the 
concentration of the English force at Ismailia, and the subsequent 
advance to Cairo, the single track road, which follows the bank of 
the fresh water canal from Ismailia to the capital, proved of the 
greatest service to the invading force. Provision for the railway 
transport service had been made in good time by the authorities in 
England. As early as July 6th negotiations had been completed 
under the directions of Sir Andrew Clark, the inspector-general of 
fortifications, for the purchase of four engines and five miles of 
“permanent way” material; and a company of the Royal 
Engineers were daily instructed and practised in railroad workin; 
on the London, Chatham, and Dover Railway under experien 
officers. The British Secretary of State for War, the Right Hon. 
Hugh Childers, M.P., is an old railroad man, so this careful 
preparation was only to be expected. Mr. Childers was for several 
years president of the Great Western Railway of Canada—includ- 
ing the Detroit, Grand Haven, and Milwaukee Road—and has 
been connected with several important railways in England. It 
may be here remarked that the application of armour-clad gun 
trains was advocated eleven years ago by Mr. John Evelyn Liardet, 
who took out a patent in 1871 for a method of mounting guns on 
railway trucks. 

LIVERPOOL ENGINEERING SocreTy.—At a meeting of the above 
Society, held at the Royal Institution, Colquitt-street, on 
Wednesday evening, 8th inst., Mr. F. B. Salmon, president in the 
chair, a paper, by Mr. C. E. Hannaford, Stud. M. Inst. C.E., on 
“‘The Testing of Materials for Use in Engineering Structures,” 
was read. In the paper the author, for want of space, dealt only 
with two classes of materials, viz., limes and cements and metals. 
He selected these on account of there being many differences of 
opinion with respect to some of the methods of testing, and there- 
fore will, he hopes, leave more matter for a discussion thereon, 
After relating briefly the usual tests applied to hydraulic limes, 
with a view of ascertaining their quality, he passed on to Portland 
cement. In dealing with this material reference was first made to 
the different methods of manufacture, after which he described 
at some length the various tests to which it should be sub- 
jected, including compressive and tensile strength, fineness 
of grit, weight, colour, &c., and then pointed out that by 
actually breaking sample by either tension or compression is 
given the most reliable information of its quality. He then 
described, and showed by the aid of diagrams, the various forms of 
bricquette which have been used at various times, giving the prefer- 
ence to the last form introduced by the Metropolitan Board of Works, 
as being the one, he believed, calculated to give the most accurate 
results. He then entered at some length into the various methods 
of making the bricquette, the amount and nature of the water 
found most beneficial under different conditions, and other details, 
and concluded this section with some remarks on the utmost 
necessity, in comparing the re’ative strengths and other properties 
of two or more samples, that all the details of gauging and manu- 
facture should be as nearly as possible identical. In dealing with 
the section on metals, the author described the various but usually 
applied tests to cast and wrought iron and steel, pointing out 
several tests whieh, although occasionally resorted to, are, in his 
opinion, to be condemned. In referring to the forge test of these 
last two metals, he quoted the latest tests required by the Admi- 
ralty for these metals, and concluded this section with a review of 
the connection which exists between the chemical and mechanical 
qualities of iron and steel. 

WHITBY AND SALTBURN RAILwAy.—Practically the line of 
railway which unites the ancient little borough of Whitby to the 
new and increasing watering place of Saltburn is completed. It 
was surveyed a few months ago, and some of the bridges were 
deemed to require additional works, and the completion of those 
will probably pave the way for the early opening of the line. It 
has been long in course of construction. Commenced by the 
independent company whose name it bears, it fell through in the 
commercial dulness that fell upon the North of England, and was 
ultimately acquired by the North-Eastern Railway Co., which some 
time ago opened it from Saltburn to Loftus, and has now completed 
it to its junction at Whitby with its own North Yorkshire branch. 
The new line passes partly through an agricultural district and 
partly through a district where ironstone is known to abound, 
whilst it is likely to develope an important fishing traffic, and to 
serve to a considerable extent in opening out the coast of north- 
east Yorkshire to tourists. There are no very large towns on the 
line, Saltburn, the northern terminus, and Whitby, the southern 
one, being the chief; but the growing town of Loftus, the iron 
mining villages of Brotton and Skinningrove, and the sea-fishing 
villages of Staithes and Hinderwell, are served, whilst the line 
forms a link in an important coast line that needs only small sections 
now to complete it from Newcastle by West Hartlepool and 
Middlesbrough to Scarbrough, and thence on to Hull, It is too 
soon to estimate the extent of the traffic, but it does not at the 
present promise to be very great, though the possible exhaustion 
of the ironstone in the west of the part where it is now worked 
may force at some early date a much greater working of the mines in 
the district served by the railway, and may cause a rapid development 
of traffic and travel along its route. The time of opening the new 
line is not yet fixed ; indeed, it has been rumoured that there are 
some little difficulties in the way which will prevent that for 
some time ; but the fact that the North-Eastern Railway Co. has 
expended £225,000 out of the £300,000 it estimated that the comple- 
tion of the works would cost, may be taken as a proof that early the 
line will be made productive to some extent, At the same time 


the chairman of the company has not concealed his belief that 
the line will not be very remunerative to -its owners or workers; 
but being completed, it must, it is evident, be early set to work, 
and in that working it may be expected that a large traffic will be 
developed, 
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THE HARBOURS AND TRADE OF FOLKESTONE. 
Part I. 


GENERAL information as to the early history of the port of 
Folkestone is not to be found in ancient works specially devoted 
to the subject, for no such books exist ; the particulars have to 
be gleaned in the various histories of Kent, which are few in 
number. “Domesday Book,” compiled in 1086, contains a 
fairly long notice of the town. The oldest printed history of 
Kent was written by a London lawyer, William Lambard, and 
published by “Ralphe Newberrie, dwelling in Fleetestreete, a 
little aboue the Conduite, Anno. 1576.” It is a black letter 
volume, and contains a little about Folkestone. Another his- 
torian, “ Richard Kilburne of Hawkherst, Esquire,” gives two 
pages to Folkestone in his “Topographie of the County of 
Kent,” published in Holborn in 1650. In 1659, the “ Villare 
Cantianum, or Kent Surveyed and Illustrated,” by Thomas 
Philipot, of Clare Hall, Cambridge, was published; it is an 
elaborate work, containing much about Folkestone families, also 
a map of Kent, including Folkestone. “The History of Kent,” 
by John Harris, D.D., F.R.S., published in 1719, is an elaborate 
work, richly illustrated, and meagrely indexed. It contains two 
maps in which Folkestone appears. One of them—p. 344— 
shows the position of the beacons in Kent in the time of 
Queen Elizabeth. The lighting of these beacon fires gave 
warning of the approach of hostile fleets; the flaming warn- 
ing could be sent from Folkestone, Hythe, and Romney 
Marsh, through the centre of Kent, to the London beacon, 
which stood on the top of Hampstead Heath. The chief historian 
of Kent is Edward Hasted, F.R.S., of Canterbury, who, in his 
ponderous four volumes, has saved much valuable information 
from vblivion. His work is dated 1790, and contains a great 
deal of the early history of Folkestone. It contains a picture of 
Folkestone as it existed in his day, also a map of the district. A 
“ History of the County of Kent,” by W. H. Ireland, was pub- 
lished in four volumes in 1829; it gives valuable information 
about Folkestone, and a picture of the town as it appea 
that time. 
a few years ago, and still on sale in the town, was written by 


Mr. S. J. Mackie, F.G.S., and displays both literary and scientific | 
There are also other local guide books. The best of | 


ability. 
those now out of print is an elaborate one by Mr. H. Stock, with 
good steel and wood engravings, published in 1848. Some interest- 
ing old maps of Folkestone, the property of the Earl of Radnor, 
are in the keeping of Mr. W. G. S. Harrison, the Town Clerk; and 


items of information about the vicissitudes of Folkestone Harbour | could be granted land by their lord for a term of years, and were | 
| the predecessors of the modern copyholders. “ Borderers” were 


are to be found in various Acts of Parliament devoted to the sub- 


red at | 
A “ Handbook of Folkestone for Visitors,” published | 


year and a day with one plough. “P ” means the mast 


of the beech and the acorns of the oak which the swine fed upon 
of early English agriculture. “ Villeins,” subsequently 
were bondsmen who could not leave their lords, and 


in the days 


time of Henry I, was made a member of the town of Dover, 
but was reincorporated with a mayor and jurats by Edward III. 
Most of the town is said to have been burnt by the Scots and 
French united in 1378, but this is improbable. It remained an 
unimportant place until the last century, when its fishery, its 
trade with France, and its salubrity as a watering place, caused it 
to begin to rise. 

For about 700 years after the mention of Folkestone in 
Domesday-book, it remained an insignificant place, and a 
natural difficulty in the way of providing it with a harbour con- 
sisted in the fact that the sea tended to thwart each attempt by 
choking the water area with shingle. There is a slow motion of 
the beach from west to east, and this piling up of beach at 
Folkestone slowly removes the sea farther from the town. The 
present railway station, now high and dry, is built upon piles, 
and waves boiling below it could in former times be seen through 
the crevices of the platform. The site of the present Pavilion 
Hotel was once all sea. Yet, when it is remembered that four of 
the five ancient churches of Folkestone were destroyed by the 
falling in of the cliff on which they were built, it might at first 
sight seem that in those days the sea was gaining on the land. 
Although the sea beach has how encroaching on the sea under 
the observation of persons now living, the ground further inland 
than the beach has still been falling at places, the latter pheno- 
menon being in reality due to land springs at the base of the cliffs. 
The Earl of Radnor, to whom the property belongs, did not, wish 
to see the road below the cliffs, or the chief marine parade of 
Folkestone at the top of the cliffs, known as “the Lees,” 
gradually fall into the sea, so employed engineers to devise and 
apply aremedy. The cliffs are composed of the Folkestone beds 
of lower greensand, and are full of land springs ; underneath 
them, at about the level of the beach, are beds of dark clayey 
sand, containing a larger proportion of clay than the greensand 
beds above. The lower beds uphold the water till their surfaces 
| become a kind of bog, on which the superincumbent cliffs slide 
| and topple over by their own weight. By the advice of Mr. 


Francis Brady, the present engineer of the South-Eastern Rail- 


FOLKESTONE HARBOUR LIGHTHOUSE. 
who, if stolen, could be claimed at law like lost cattle ; they 


| way Company, Lord Radnor’s engineer ran a heading at a low 
| level from near the Folkstone bathing establishment to near 
| the tollgate on the lower road to Sandgate ; by this adit all the 
springs were tapped and the water drawn off, whereby the mis- 
chief seems tohave been stopped. This was about 1856. Mr. Brady 
accelerated the accumulation of beach opposite the same cliffs, 
| by running out groynes designed by him on what he calls the 
“ knife-edge ” principle, the wooden portion being made to pre- 
sent a thin edge to the sea. Double railway metals were rivetted 
er at the flanges, then driven into the beach like ordinary 


ject. Lastly, but ten or eleven weeks ago the Fo’kestone Express | in a less servile condition ; they were boors owning houses | piles, and buttressed with other rails; a single thickness of 


began to publish weekly a series of gleanings 


of more than local interest from ancient muni- 
cipal documents in the possession of the Cor- 
poration of Folkestone. Strange to say, no 
steps have been taken to preserve the gleanings 
in book form, and already some of the numbers 
of the journal containing them are out of 
print, and unobtainable in Folkestone itself. 
The oldest charter in the possession of the 
Corporation is dated January 28th, 1313, in the 
fifth year of the reign of Edward II. The 
oldest general records of the Corporation at 
present in existence date from 1464. Parti- 
cular, as distinguished from general information 
about early Folkestone, is to be found in the 
church register, dating from 1635, and the 
register of the Society of Friends at Folkestone, 
dating from 1656. 

It would be foreign to the purposes of this 
journal to give a lengthy outline of the early 
vicissitudes of the port by way of preface to 
the particulars to follow, so reference to the 
past must be brief. _ 

Folkestone was called Fulcestone by the 
Saxons, and in early Norman times was known 
as Fulcheston. The following is a translation 
of the first part of the entry-in Domesday 
Book relating to Folkestone :—“In Linwart 
Lest, in Fulcheston Hundred, William de Arcis 
holds Fulcheston. In the time of K. Edward 
the Confessor it was taxed at 40 sowlings, and 
now at 39. The arable land is 100 and 20 
carucates. In demesne there are 200 and 9 
villeins, and four times 20 and 3 borderers. 
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Among all they have 45 carucates. There are 
five churches from which the Archbishop has 
55 shillings. There are three servants and 
seven mills of 9 pounds and 12 shillings. There 
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THE OLD AND NEW HARBOURS OF FOLKESTONE. 


(The works now in progress are denoted by double rows of dotted lines.) 


are 100 acres of meadow. Wood for the pannage of 40 hogs. | larger than cottages and with some land attached. A “demesne” 


Earl Godwin held this manor.” 
entry is 1086, when Folkestone belonged to Odo, the great 
Bishop of Bayeux, half brother of William the Conqueror. 

The foregoing paragraph carries us back through a long vista 
of centuries to early English history, and includes a few 
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The cate of the foregoing | consisted of lands “manually occupied in the lord’s chief manor 


place.” 

Many Roman coins have been found in the vicinity of 
Folkestone, and Roman encampments may be found on the 
adjacent hills, but no historical records relating to the occupation 


planking was then fixed between the metals. 
The plan has since been adopted in various 
other places. The great thing is to keep the 
planking but a little above the surface of the 
— to give the > smallest 
possible surface to beat against. er gro 
had been previously tried, but were As orm 
be more expensive to make and maintain, and 
more liable to because of the large 
surface they present to the water. 
at this part of the coast consists of small 
rounded pebbles, and the sea obtains its supply 
of them from beyond Dungeness Point to the 
westward. It then proceeds to fill up the bay 
with the shingle, and has so far succeeded that 
Folkestone’s neighbouring town of “Hythe is 
built on the solid foundation thus thrown up 
by the ocean. 

Some of the remains of an ancient harbour, 
— the harbour alluded to by earl 

istorians as existing in the fifth or six 
century, were found at Folkestone in 1852, 
when removing a blacksmith’s forge on the quay. 
Henry VIII. visited the town while the harbour 
was undergoing repairs, and in the Corporation 
records for 1635, in the days of Charles I., it is 
ordered that on the blowing of the horn, “ eve: 
householder,” or his deputy, “provided wi 
shovelles, or other fittinge and meete tooles,” 
should set to work to clear the shingle out of 
the harbour, so long as the mayor might deem 
necessary, and in default should pay a fine of 
sixpence — a sum in those days. In 
those primitive times the town crier summoned 
the townspeople to their public duties—which 
were often performed in the open air under the 
shadow of the cross then in the churchyard— 
by a horn instead of by a bell. The veritable 
horn once used is now suspended behind the mayor's 
chair in the council chamber of the town hall. A picture 
of it is given in Stock’s guide to Folkestone. In part 
of the seventeenth and eighteenth centuries there were 
jetties on either side of the town; these jetties facilitated 
the landing of goods, and they also served the purpose of 


THE SEA BEACH, GROYNES, AND GAULT-SUPPORTED CLIFFS. 


words more or less Saxon—a language which in the beginning of 
the sixteenth century was not only dead in this country, but 
had been buried and utterly forgotten for four hundred years. 
Its study was subsequently revived for theological and legal 
purposes, but the original life and beauty have never been put 
into the ashes, although somewhat of the meaning of the Saxon 
writers can be interpreted in these modern times. The word 
“ Lest,” just quoted, is used in Domesday-Book in connection 
with Kent alone ; the word is stated in the laws of Edward the 
Confessor to mean “a riding,” of which there were seven in 
Kent, one of them “ Linwart.” “Caracute” means 100 acres 
of land ; a “sowling” is as much land as cam be tilled in a 


of the site by the Romans are extant. Eadbald, sixth king of 
Kent, built a castle here near the sea ; his daughter Eanswithe 
became abbess of a nunnery he founded at Folkestone soon 
afterwards, and the parish church of the present day is dedicated 
to St. Mary and St. Eanswithe. Convent and castle were 
destroyed in 1052 by Earl Godwin and the Danes, and Nigel de 
Mundeville, Lord of Folkestone, in 1095 built a monastery on the 
site of the nunnery, and made it a cell to the abbey of Lonley, 
in Normandy. The cliff afterwards slipped down to the sea, 
jeopardising the building, so that the monks had to shift their 
quarters. At the dissolution of mo ies, the revenue of that 
at Folkestone was estimated at £63 0s.7d. Folkestone, before the 


preventing the beach from being washed away ; they were of 
feeble strength, and sometimes were washed away themselves ; 
finally, the harbour was closed, and the town declined in pros- 
perity. An old hand-drawn and painted map, showing the exact 
positions of the jetties, and of various capstans on the shore for 
drawing up the boats, is now in the keeping of the town 
clerk. In 1766 an Act of Parliament was passed to raise 
money by means of a small tax on all coals brought into the 
town, and the sums raised were expended in repairing the old 
works and constructing new ones. In Hasted’s work, dated 


1790, Folkestone is described as an opulent town with about 450 
houses and about 2000 inhabitants. Of the trade of the port at 
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that time he says :—“The fishery, since the stop put by the 
Legislature to the contraband trade with France, has within these 
few years greatly increased ; and there are now eight or ten 
lugger boats and cutters, employed chiefly in the herring and 
mackerel fisheries, besides about thirty small boats employed in 
the same, and in the catching of plaice, soles, whitings, skate, 
and such kind of fish, in their proper seasons ; which altogether 
do not employ more than between 200 and 300 men and boys, 
who are under no regulation as a company. The fish are con- 
veyed to the London markets either by boats or by expeditious 
land carriage.” 

The foundation-stone of the present harbour was laid May 3rd, 
1808 ; it contained 99 cubic feet, and was computed to weigh 
7 tons 15 cwt. It bears the following inscription :—“F. H., 
Apr. XXX., MDCCCVIIL., this stone was laid by Thomas Baker, 
Esq., Mayor.” The story is now current in Folkestone that Mr. 
Baker complained that he could not lay the foundation-stone on 
the top instead of the bottom of the works, for he did not wish 
his name to be almost constantly hidden under water. The Pent 
stream enters the north of the harbour through a sluice gate, 
and helps to clear it out. The western pier of the harbour was 
first carried out about 140 yards, then extended parallel with the 
shore for 217 yards. The eastern pier is 236 yards long, leaving 
an entrance 123ft. wide. The first steam packet crossed to 
France from Folkestone on the 28th of June, 1843. 

The Act for the construction of the present harbour was passed 
in 1807 ; the foundation stone was laid as already stated. The 
designs were by Telford. After £22,000 and £30,000 had been 
successively raised in £50 shares, the total amount proved 
insufficient, and a subsequent loan from the Government of 
£10,000 on mortgage also proved inadequate ; the work was then 
abandoned in despa r, and the tidal currents afterwards gradually 
choked up the harb ur with mud and silt. Ireland, writing in 
1829, says that the 1.ew pier had been carried out 1500ft., and 
the piling up of shingle against it was accompanied by a deepen- 
ing of the water to the east. He also says: “Since the forma- 
tion of the pier the sea has made great encroachment upon the 
town at its eastern point, and a stone quay has been in con- 
sequence erected. The harbour is defended by a small fort on 
the south eastern point of the eminence whereon the church 
stands, near the site of the ancient monastery, and by the 
neighbouring martello towers on the cliff to the eastward. The 
fort above mentioned mounts only four guns, but is provided 
with furnaces, &c., for supplying them with red hot ae 
further states that the population of Folkestone in 1821 was 
3989, and the number of houses 794, 

In 1842, Mr. Baxendale, then chairman of the South-Eastern 
Railway Company, bought the harbour for £18,000, and the 
other » Aen willingly released him from the responsibility of 
the act by taking it off his hands. They cleared out the harbour, 
erected landing platforms, put on a line of steamboats to 
Boulogne, and soon raised Folkestone to a state of prosperity it 
had never previously experienced. A plan of the harbour as it 
was when the South-Eastern Railway Company first took 
possession of it, appeared in these columns on the 25th of 
August last. 

On reference to that plan it will be seen that the sea then 
washed the southern wall of the harbour; it was only by the 
gradual deposition of beach against the wall by the sea that so 
much ground was formed to the south of the construction. The 
harbour as it was then and as it stands at present enclosed an 
area of fourteen acres. This area is at present divided into an 
inner and outer port by the double line of railway which crosses 
the water over a viaduct of timber piles and a swing bridge. The 
harbour walls are built of dry random rubble, consisting of large 
blocks of Kentish rag placed on edge, with a slight batter to the 
land. The Stade quay, built some twenty-five years ago north 
of the harbour by the railway company, from the designs of 
Mr. Francis Brady, is constructed of solid concrete. Old rails were 

; first driven, like piles, into the 
Yy Yy ground and 4ft. 6in. apart, with 
a slight batter, to form the quay 
front. The space between the 
rails was then filled in with 
planking. This facing was then 
backed with solid concrete about 
5ft. in thickness, but varying at 
different places. The planking 
stood well for many years, and 
much of it may be seen at this 
day, but its presence or absence 
is now immaterial. The plan of the Stade quay wall is re- 
presented in Fig. 1. 

Telford gave the outer extremity of the harbour a horn shape to 
oppose the formation of a shingle bar at the entrance. This, 
however, proved but a ial protection, so that slowly and 
surely a bar in those days was constantly forming across the 
mouth, and the accumulated shingle had to be removed from 
time to time by excavation. The shingle thus raised was used 
on the spot to ballast ships. The South-Eastern Company after- 
wards commenced the lengthening of the sea wall to the south of 
the mouth of the harbour, known and marked in the accom- 
panying map as the “Horn.” This wall was extended very 

ually for some years, the end of it being always kept a little 
in advance of the shingle slowly piled against it by the sea. 
Thus a double purpose was achieved ; the mouth of the harbour 
was kept upen, and land available for building purposes was made 
by the automatic action of thesea. If the wall had been carried 
out suddenly, the purpose of the designer would have been self- 
defeated by creating a heavy “set” of sea, which would have 
washed out the shingle. The outer wall of the future harbour 
is now being slowly constructed on the same principle. The 
portion finished is denoted by shading on the map. 

The harbour can berth about twenty brigs, in addition to giving 
accommodation to the company’s steamers. The inner harbour 
is chiefly used by colliers supplying coal to the town ; its depth 
of water at the western wall is 5ft. less than at the main 
entrance to the port. The outer harbour is peg Agee by the 
company’s steamers and by fishing luggers. The steamer of 
the company, the Mary Beatrice, 265ft. long, is the largest the 
harbour will accommodate, so nothing can be done in the way 
of lengthening the Folkestone-Boulogne steamers until the new 
harbour is in an advanced state. Folkestone is not used as a 
harbour of refuge. Ships of 12ft. draught can be safely accom- 
modated within it. 
low water; spring tides rise 22ft., and are sometimes driven up 
a foot higher by heavy gales ; neap tides are sometimes as low as 
10ft. at high water. The gridiron in the harbour is 220ft. long, 
and a vessel which draws 9ft. of water when lightened 
can be placed on it at spring tides. A coal wharf constructed 
to the south of the gridiron is capable of carrying nearly 1000 
tons of coal. A patent slip, now disused, is at the north- 
eastern end of the harbour; it is 450ft. long, 19ft. gauge, with 
an incline of 1 in 24. Near the upper end of the patent slip is 
an engineering shed, in which minor repairs of the ships and 
machinery are executed ; six blacksmiths are constantly employed 
therein. Some of the company’s carpenters have sheds aul. 


FIG.1. 


he mouth of the harbour is dry at | > 


Two repairing jetties run out from the north wall of the harbour. 
At present about 300 men, including ships’ crews and all officers 
and managers, are employed at the harbour and railway terminus 
at Folkestone, by the South-Eastern Railway Company. Of 
course the Custom House staff being under the Government is 
not included in the above number. Six crews are employed by 
the company. The crews for the large passenger steamers, 
including officers and all hands, number about twenty-four each 
boat. 


The South-Eastern Railway Company obtained power by Act 
of Parliament on 27th June, 1843, to acquire Folkestone Har- 
bour. The contract for making the swing railway bridge in the 
harbour was entered into in May, 1847, and the Folkestone 
harbour branch of the South-Eastern Railway was opened on 
1st of January, 1849. 

In 1861-2 the company erected the low-water landing pier to 
the south of the railway terminus. The pier was, before the 
commencement this year of the works now in progress, 680ft. 
long; it varied in breadth from 22ft. to 35ft. This pier has had 
its day, and is undergoing changes hereinafter to be described ; its 
plan of construction has thus been recorded by Mr. Mackie :— 
“The pier is beautifully designed, combining lightness and 
strength in a great degree. It is formed from the old rails taken 
up when the South-Eastern line undergoes repair. Lengths of 
these rails were first of all firmly fastened together, end to end, 
by the ‘fish joint,’ and were then driven, as piles, to a sufficient 
depth. Six rows of these being driven, across the top of each 
transverse row of piles were fixed baulks longitudinally to 
support the rails. T-shaped iron stay-rods were used to connect 
the whole together, and the lower part filled up to a little above 
half-tide with rock, the greater portion of which was brought 
for the purpose from the company’s own quarries near Maid- 
stone, it being unnecessary to finish the work right up, as the 
steam vessels go into the harbour when there is 7ft. of water. 
There is a depth of 12ft. of water at low tide along the whole 
side of the pier. Wooden piles were then driven all round it ; 
suitable landing places were erected at different parts of the pier, 
and the whole of the upper part laid with planking 34in. wide, 
the edges of each plank being cut bevelled, and one overlapping 
the other, to prevent the spray washing up to the annoyance of 
the foot passengers using it. This low-water pier affords im- 
portant facilities in despatching pilots to shipping ; vessels daily 
passing the port with signals fiying for assistance need not now 
run into the dangerous vicinity of the Goodwin Sands, as they 
can obtain the aid from Folkestone which they require.” Mr. 
Mackie says that in like manner the pier is a boon to fishermen, 
and clinches his summary by saying, “This simple low-water 
pier brings the port of Folkestone into complete 
equality with the expensive Admiralty works at 
Dover.” This pier was designed by Mr. Peter 
Ashcroft and Mr. Francis Brady. The exertions 
of the company in relation to the new harbour 
are at present chiefly concentrated on the 
lengthening and broadening of this pier. The 
work has been commenced at the outer end of 
the pier, and has so advanced that the last pile 
at the outermost end of the new work was driven 
two months ago, The submarine masonry is in 
an advanced state, but progress is necessarily 
slow, diving operations being so dependent upon 
the state of the weather. What is being done 
is the lengthening and broadening of the old 
pier F, at A, B, Fig.2. When this is finished, 
the work will be continued backwards over the 
length A, E, until the old pier is finally built 
into the new one. 

The accompanying map, which is adapted from the latest 
ee a but with a plan of the new works added, gives 
the depths outside the old harbour in feet at low water 
spring tides; the datum of the soundings is 30ft. below the 
coping of the pier, near the north side of the harbour light- 
house. The underlined figures in the harbour show the depth 
at high water spring tides. The magnetic variation indicated on 
the map is that of 1874, and it has been decreasing about nine 
minutes annually. The anchorage off Folkestone is exposed and 
limited, so is used only by ships waiting to enter the harbour; 
it affords room for not more than five or six ships at the same 
time, and gives a holding ground of clay and sand in from 
seven to ten fathoms of water. A lighthouse, 31ft. high, 
is on the south pier head of the outer harbour, and 244 
yards distant south thereof, at the end of the south pier, is a 
skeleton lighthouse, 31ft. high, exhibiting a fixed light visible at 
six miles distance in clear weather. The light shows green over 
the arc A B of 144deg. in the accompanying map. It shows 
white to the northward of these bearings, so that a change from 
green to white informs the mariner when his ship is in the 
stream of danger. A fog bell is suspended within the skeleton 
framework. These lighthouses, as well as the steam-fleet and 
harbour, are under the superintendence of the company’s 
harbour master, Captain J. A. Boxer, R.N. 

The tide signals exhibited at the south pier-head of the 
harbour for the guidance of shipping are a red flag half-mast 
high by day, and a red light by night, when there are from 12ft. 
to 14ft. of water at the entrance of the harbour. The red flag is 
quite up when the depth reaches 14ft. A black ball is exhibited 
under the red flag and a white light under the red light when 
the depth of water excceds 14ft. The flag hauled down to the 
base of the staff or the red light blinked at intervals, signifies 
“caution.” When the red flag is not shown, or the lights not 
exhibited, the meaning is that less than 12ft. of water are at the 
harbour entrance, or that the harbour is inaccessible, from 
obstruction or from the state of the weather. 

The average depth between the harbour pierheads, as indicated 
by the tidal gauge, has been compiled as follows by Captain 
Boxer, as the result of his practical experience. Each chen 
shows the depth, according to the time of high water on the 
particular day :— 


| 
Between | Between | Between | Between | Between | Between 
12 and 1. , land2 2and 8 8 and 4 4and 5 5 and 6 
ft. in. | ft. in. ft. in. ft. in. ft. in. ft. in. 
| 
18 3 | 17 6 16 8 15 3 13 11 13 5 
Between Between | Between Between | Between Between 
6 and 7. | Tand8 | 8and9. | 9and 10. | 10and 11. | 11 and 12. 
ft. im. | ft. in, ft.in. | ft, im. ft.in. | ft. im. 
138 6 | 147 15 5 16 8 17 6 18 6 


The exceptionally high spring tides previously mentioned by 
us, occur only d stormy weather or northerly winds; the 
exceptionally low level neaps occur only during a continuance of 
settled, fine weather. 

The population of Folkestone by the census of 1881 was :— 


Town, 15,398 ; parish, 3735. Rateable value, town, £83,879 ; 
parish, £30,624. 

The engravings accompanying this article are—(1) The light- 
house at the entrance to Folkestone harbour, as seen looking 
north ; a fishing lugger is leaving the harbour, and the construc- 
tion of the “horn,” begun by Telford, is shown. This woodcut 
is from a photograph by Mr. Blackall, of Folkestone. (2) A 
plan of the old harbour, and the one in course of construction. 
(3) A portion of the beach west of the harbour, with groynes, 
and a portion of the length of cliffs from which the water is 
drawn off by the adit. The figures on shore denote the level 
above high-water mark. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
YesTERDAY—Wednesday—in Birmingham the ironworkers argued 
their claim for a 10 per cent. advance before Alderman Avery, the 
new president of the Mill and Forge Wages Board. They 
substantially the same arguments they advanced a week or two 
ago before the masters; but the employers uncompromisingly 
opposed the application. Agitation continues among the colliers 
upon the wages and sliding scale questions. These ioe agita- 
tions had to-day in Birmingham, as in Wolverhampton yesterday, 
a tendency to strengthen a market not otherwise much stronger 
upon the week. Nevertheless, certain of the marked bar houses 
reported more buying at the full 10s. advance. Common and 
medium qualities were in less active request, and full work is not 
now universal. Bars and rodsand strips were all quoted at £6 15s. 
as a minimum, but might have been bought at a fraction less. 
Sheets were unaltered at £8 10s. firm for singles, up to £10 15s. 
easy for lattens. 

ere is no falling off in the excellent sheet prospects. Gal- 
vanised sheet es have augmented. One of two additional 
works will be ale, to turn on steam on Monday. The works 
belong to Messrs, Hill and Smith. 

The inquiries for plates, angles, and T sections are well main- 
tained. Plate-makers are not without hope that in this district 
will fall an order for India which will consume a heavy quantity of 
iron. Some five miles of iron irrigation canal are needed. 
Tenders have been sent in from this part of the kingdom, and 
= is a fair measure of probability that the work will come 
this way. 

Bridgework needed ¥ the Great Western Railway Company 
upon its Oxford and Worcester section is also likely to come into 
this district. 

The facts which have come out touching the Forth Bridge 
contract, a portion of which engineering firms here tried to get, are 
confirmatory of the information which I last week sketched. If 
rumour be in this matter no liar, the difference in the prices named 
by the several firms who would have gladly done the work is as 
much as three quarters of a million. great a difference in a 
contract of one million six hundred th d is btedly much 
> excess of the variations which the tenders for such work usually 
show. 

Heavy pipe founders and the rest find it hard work to get to this 
district the orders which have to be given out from the chief Lon- 
don exporting firms. 

The chief mail received this week has come from Australia. 
When it left Melbourne, favourite brands of galvanised sheets 
were offered at £21 to £21 10s., while ordinary brands were quoted 
at £2010s. These prices have since been confirmed by telegram. 
Bar and rod iron was quoted at £8 10s. to £9, and black sheets 
were firm at £10 for Nos. 8 to 18, and £13 for Nos. 20 to 26. 
Plates were quiet at £9 to £9 10s., and hoops were saleable at £10 
to £11. In fencing wire, Nos. 6,7, and 8 were moving quietly at 
date of mail at the quotations respectively of £12, £12 10s., and 
£13. Telegraphic advices, however, show a drop on these quota- 
tions of 10s. Tin-plates were offered at 15 per cent. advance on 
invoice for good assortments, I.C. coke plates being 19s. 6d. 

Pig iron not been easy to sell this week, but there has been 
few or no alterations in quotations. Most consumers are well 
bought. Hematite, No 1 (Tredegar brand), was quoted 75s. 
to-day, and ~— qualities 70s. Similar prices were named for 
Barrow iron. Native all-mine pigs were 70s., and part mine 55s, 
to 60s.; while Lincolnshire aa were 55s. to 52s. 6d. 

Coal was somewhat more firmly held, not only because of the 
wages agitation, but likewise use of the recent heavy rains 
having eH gen several pits in the Willenhall and other localities, 
upon which certain ironworks were depending for their supplies. 

The mills and forges in North Staffordshire keep on nearly full 
time, and this activity promises to continue up to Christmas. But 
the raw orders coming to hand are not of the value which had 
been anticipated. Buyers, whether on export or home account, are 
still reluctant to place forward contracts at the late advances. 
The customary slackening of merchant orders, which marks the 
closing months of the year, is also observable. Makers, however, 
are steady at £7 and upwards for crown bars, and £6 10s. for 
common bars. Girder and tank plates are in out-turn, 
but some of the mills are now getting rather short of orders, and 
prices, though between 5s. and 10s. per ton better than in the 
summer, yet at the moment are easier. Hoops are in active sale, 
largely on export account. Pig makers have contracts that will 
last over the end of the year. Best sorts are 60s. and common 
sorts 42s. 6d. 

The new list of prices determined upon by the association which 
has been formed in the galvanised iron hollow-ware trade shows an 
advance upon the rates previously prevailing for buckets and other 
hollow-wares of some 15 to 20 per cent, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—Contracts in hand still keep both pig and finished 
ironmakers in this district well employed, but consumers only come 
forward very sparingly with further orders at present rates. There 
— to be a strong belief amongst buyers that by waiting they 

ill be able to secure more favourable terms than makers now 
offer, and as the large purchases made before the rise will pretty 
generally carry consumers over this year, actual requirements, 
which necessitate orders being placed out at present, are only very 
limited in extent. Although makers are easier to deal with, they 
are far from showing any Sedition to offer material concessions 
to secure orders, and where there is any wavering in price it is 
chiefly amongst second-hand holders of iron. 

The Manchester market on Tuesday was again very quiet, and 
I could hear of he 4 few inquiries of any importance stirring. 
Lancashire makers of pig iron are still only effecting a few occa- 
sional sales of small quantities ; but deliveries against contracts 
are taking away the whole of their present output, and as they are 
well sold over the year, they are very firm in their prices, 49s. to 
50s. per ton, less 24 per cent., being the minimum figures quoted 
for forge and foundry qualities delivered equal to Manchester. In 
district brands there has also been very little business doing, and, 
if anything, prices in some cases are a shade easier. tisctabies 
iron is now quoted at 49s. to 0s., less 24, delivered here, and 
Derbyshire can be bought at about the same figures net. 

Forge proprietors have pms of work to go on with, but the 
bulk of it is on t 0! tracts taken before the advance, and 
although they are generally pretty firm in holding out for their 
are merchants come in at less money, and it can scarcely be 

said that any business of importance is being done at the full 
rates asked by makers. Business itself is also quieter, the demand 
both for home requirements and for shipment having fallen off 
recently. For delivery equal to Manchester prices average about 
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£6 10s. to £6 15s. for bars, £7 to £7 5s. for hoops, £8 12s. 6d. to 
£8 15s. for local sheets, and about £9 for Staffordshire qualities. 
There is, however, some underselling at the above figures. 

The engineering trades continue generally well employed, but 
the reports I received from well-informed quarters are to the effect 
that in many cases old orders are being worked off with but few 
new ones coming in to take their place. The reports received 
through the various branches of the Amalgamated Society of Engi- 
neers in this district return, however, trade as still good, and in the 
Manchester and Salford district not more than 2 per cent. of the 
total number of members are on the booksasout of employment. The 
demand for pattern-makers, and also for smiths, is good, both in 
this and in the outlying districts. 

As an addition to last week’s notice of the Stockport Gas 
Appliance Exhibition, I may mention that one feature which has 
attracted considerable attention has been the introduction, since 
the opening, of several of the new Grimstone burners, which may 
be sem as one of the latest novelties in gas lighting. These 
burners, which are practically a Siemens burner turned upside 
down, give a perfectly white flame without any shade, and during 
the tests in the exhibition have given a light of 63-candle power 
with a consumption of 9,5ft. of gas per hour. 

The project for the construction of a ship canal to Manchester is 
being pushed forward with a vigour which bids fair to overcome all 
obstacles in the way of the realisation of the scheme. Constant 
meetings are being held, at which resolutions are passed in favour 
of the project, which is evidently being heartily taken up by all 
classes, and it is announced that upwards of £30,000 has already 
been subscribed towards the preliminary expenses. A special 
journal is also being published to advocate the merits of the 
scheme, but, somewhat ungraciously, fault has been found in its 
first issue that the local press have not devoted sufficient of their 
space to reports of proceedings in connection with the a. 

Business in the coal trade has fallen off considerably since the 
commencement of the month, and stocks are again beginning to 
accumulate, although at a large number of the pits the men are 
still only working about five days a week. The falling off is chiefly 
in house fire classes of fuel, for which prices are in some cases rather 
easier ; fuel for ironmaking and steaz purposes moves off fairly 
well, Atthe pit mouth prices average about as under :—Best 
coals, 10s. 6d. to 11s.; seconds, is. to 9s.; and common coals, 
6s. 6d. to 7s. 6d. per ton according to quality; burgy, 5s. to 5s. 3d. 
and ordinary dy 3s. 6d. to 4s., with better qualities fetching 
4s. 3d. per ton. 

The s ippin trade is only quiet, and there is some underselling ; 
steam coal delivered at the high level, Liverpool, or at Garston 
Docks do not as a top price realise more than 8s. 6d., and second 
house coal 9s. to 9s. 6d. per ton. 

Barrow.—The quiet tone in the hematite iron trade noted 
last week still prevails, but makers are well sold forward, and the 
orders on hand will suffice to keep them busy for some time to 
come. They do not seem anxious for new; but no doubt they 
will quote lower values if the quiet now prevailing continues much 
longer. Bessemer No. 1 is quoted this week at 57s. 6d.; No. 2, 
56s. 6d.; and No. 3, 55s. 6d. net at makers’ works, with a three 
months’ delivery; but for early delivery the quotations are lower. 
Although second-hand parcels have been sold at better prices, 
stocks have not materially changed, as delays in shipment, owing 
to bad weather, have caused the accumulation of several parcels. 
Steel makers are well employed all round, but especially in the 
steel rail department. Shipbuilders have recently accepted new 
contracts, and they are actively employed, and it seems likely 
from the contracts on hand the trade will be active for some time 
to come. There is no marked change amongst engineers, boiler 
makers, &c., there being plenty of work. 

There is a good request for railway rolling stock, but the employ- 
ment at the works is but -indifferent, om | Mr. Clay’s works are 
closed altogether. There is a good business done with iron ore at 
14s. per ton, and for inferior qualities, 12s. 6d. to 13s. The coal 
and coke trades are steady, and there is no change in the 
quotations, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue Clay Cross Colliery Explosion has caused the deaths of forty- 
five out of ninety miners who went down the pit. If the 7th had 
not been an off-day there would in all probability have been 300 in 
the workings at the time. One-half of the ninety had been drawn 
up shortly before the explosion occurred. The loss of life, though 
lamentable, is not one-half of what would have been under the 
ordinary circumstances. The explosion is believed to have been 
caused by a sudden fall of roof liberating the pent-up gas, which, 
mixing with the air, would form an explosive mixture igniting 
with the naked lights which were freely used in the pit. There 
are evidences that such a fall of roof has occurred in the northern 
part of the workings, where the effects of the explosion are most 
marked. 

The Board of Trade returns for October last bring out several 
facts of considerable trade interest. In hardware and cutlery 
there is a falling-off in the export trade in comparison with last 
year, and a large increase in the shipment of coal, steel rails, and 
machinery. Russia, Holland, France, the United States, West 
India—foreign — British North America, British Possessions in 
South Africa, and Australia, all show decreases in hardware and 
cutlery. The United States has declined from £57,776 to £42,452. 
France has fallen from £22,621 to £14,464 —a distinct result of the 
new hostile tariff. British North America has decreased from 
£27,522 to £19,924 ; and British Possessions in South Africa from 
£23,883 to £14,108. This latter falling-off, which is the most 
serious of all, is largely attributable to the determination of the 

* Boers to have nothing whatever to do with British goods, and 
English merchants now find the Transvaal practically closed. The 
~~ in Australian exports is very trifling—from £59,472 to 
£58,349. e improving markets are Germany, which has advanced 
from £13,090 to £17,427; Spain and Canaries from £10,430 to 
£11,051 ; the Argentine Republic from £11,138 to £17,000. 

In steel rails Russia shows a blank, and Germany has had none 
for two years—the German rail maker being very carefully pro- 

Spain, Italy, the United States, British India, and 
Australia have all taken greater weights. Spain during last 
October took steel rails to the value of £7279—October, 1881, 
£23,271; Italy has made the enormous stride of from £18,755 in 
October, 1881, to £42,087 last October ; United States has advanced 
from £96,331 to £152,146 ; Brazil, from £18,773 to £20,542 ; Chili, 
from £1026 to £2080; British India, from £16,527 to £31,732 ; 
Australia, from £69,518 to £70,370, the total value being £529,369, 
or an increase over the corresponding month of 1881 of £128,000. 
Every country except France and Australia shows an im- 
provement in hoops, sheets, and boiler and armour-plates. 

taly took £6666 in October, 1881; last October her exports 
were £18,525, mainly in armour-plates; the United States 
increased from £14,639 to £29,068; and British India from £28,714 
to £46,347. Australia, on the other hand, fell off from £101,482 
to £78,146. Steam engines were exported during the month to 
the value of £294,194, a decrease of £13,824. Russia decreased 

- from £18,538 to £8866; Spain and Canaries, from £61,666 to 
£12,856; British India, from £45,619 to £37,043; Australia, from 
£48,543 to £31,347. On the other hand, Brazil only took £1892 in 
October, 1881; last October her exports of steam engines realised 
£24,103, while Holland advanced from £2937 to £9801; Germany, 
from £9383 to £26,317; and France, from £11,471 to £29,055. 

Mr. B. Pickard, secretary of the Rotherham and Manchester 
Conference, has issued a circular to the miners of the United King- 
dom calling a national Conference, to be held at Leeds on the 5th 
December, to consider the best means of putting the reduction of 
the output of coal into operation, ‘‘ so as to enhance and preserve 
prices to coalowners, and es to miners.” 

There are several miner Gupeles in the South Yorkshire coal- 


field, but they are gradually being settled on the basis of a 10 per 
cent. advance. The whole of the collieries belonging to the Stave- 
ley Coal and Iron Company, viz., Springwell, Ireland, Old Holling- 
wood, and Hartington, have been thrown idle for a whole week, in 
consequence of the pony-drivers—lads—striking for the 10 per cent, 
They were offered one halfpenny per score, and datal boys one 
penny extra per day, but the boys demand 10 per cent., like the 
men. The Seymour Colliery worked on Monday, but the boys 
visited it, and persuaded the Seymour lads to join them, Coke- 
burners, banksmen, and others are all idle, owing to this strike of 
pit lads. A notice has been posted at each pit stating that all 
— of workmen must be re-engaged before re-commencing 
work, 

A branch of the wire trade which has long been dull, owing to 
the freaks of fashion, is again very brisk—viz., the manufacture of 
crinoline steel. The abolition of distended dresses caused several 
local establishments great loss, and one or two altogether collapsed. 
Now the crinolette is rapidly giving way to crinolines, and our 
wire workers are again briskly employed on what was for years 
one of their most profitable specialities, 

Mr. John Fee, silver and epee are manufacturer, Norfolk 
Works, 171, Eyre-street, has just perfected an invention by which 
ivory and pearl can be greatly economised in the hafting of cutlery 
of all sorts, fish carvers, fish eaters, desserts, trowels, butter 
knives, scoops, &c. It consists of a patent handle, which is grooved, 
with the top saw pierced ; the ivory or pearl scale fits into the 
groove, and is firmly secured by an invisible rim at that end, while 
the ferule locks it at the other. No rivets, pins, or cement are 
required. The goods look and handle well, and are undoubtedly 
durable. By this means ivory and pearl handles can be produced 
at one-half the former cost—a most material consideration when 
the scarcity and increasing dearness of ivory are taken into account. 

The Sheffield Town Council, by the casting vote of the Mayor, 
have resolved to apply to the Board of Trade for a provisional 
order authorising the Council, as the local authority, to supply 
electricity for public and private purposes within the area of the 
borough. The motion was strongly opposed on the ground that 
electricity was as yet in its infancy, and that it would be better 
for Sheffield to wait and profit by the experience of other towns, 
instead of being the pioneer. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ONLY a very small amount of business was done at the Cleveland 
iron market on Tuesday last, but the tone was nevertheless firm 
and cheerfnl. The action of the “ bears” during the last fortnight 
has had scarcely any effect. The principal producers hold firmly to 
their quotation of 45s. per ton for No. 3 g.m.b.; a few other 
makers ask 44s. 6d. per ton, and merchants quote 44s. per ton; the 
latter have, however, only very small quantities to dispose of. 
Producers have shown conclusively that they are at the moment 
well able to hold their own, and it is probable that a brisk business 
will be done at present prices before long. The output is not 
likely to be increased during the winter, either here or in Scotland, 
and the conviction that production will remain constant will havea 
tendency to steady and perhaps strengthen the market. There is 
still nothing being done in warrants, though holders are offering 
them at 43s. 6d. per ton f.o.b. 

On Monday last there were 102,141 tons of Cleveland iron in 
one Connals’ store, being a reduction of only 106 tons for the 
week, 

The wet weather has recently interfered a good deal with the 
shipments. The quantity shipped in the Tees up to Tuesday night 
was as follows :—Pig iron, 33,119 tons, and manufactured iron, 
10,765 tons. 

Business is very quiet in the finished iron trade, and prices are 
the same as last week, viz.:—Ship plates £6 12s. 6d. to £7, accord- 
ing to specification ; angles, £6; and common bars, £6 5s, per ton, 
free on trucks at works, cash 10th, less 24 per cent. discount. 

The plate-makers held a meeting on Tuesday last to consider the 
feasibility of restricting the output and of raising prices. A com- 
mittee was appointed to look into the matter, and a report will be 
made at the next meeting. 

Messrs. William Gray and Co., shipbuilders, of West Hartle- 
pool, have purchased 5 acres of land for the purpose of erecting 
marine engine works in that town. They intend to commence 
with the necessary buildings at once, and hope to have the works 
in full working operation in about eight or nine months’ time. Mr. 
Thomas Mudd, who has been on the staff at Messrs. T. Richardson 
and Son’s Middleton Engine Works, Hartlepool, for a number of 
years, has been appointed manager of the new works. 

Sir J. W. Pease, M.P., has fixed Saturday, the 18th inst., for 
hearing the evidence of the employers and the workmen in the 
northern finished iron trade wages dispute. The hon. baronet has 
already received the written cases of both parties. The meeting 
will be held at ten a.m., at the Town Hall, Middlesbrough. 

Sir J. W. Pease, M.P., has written as follows, on the subject of 
sliding scales, toa correspondent in Wales:—‘‘ There can be no 
doubt a sliding scale has in many instances worked exceedingly 
well, It is now in force in the Durham coal trade, and there is a 
strong feeling, I believe, on the part of masters and men to uphold 
it. A scale involves a certain relative proportion between the 
price of the article and the payment for the labour employed in 
producing it, as the best and only standard to denote the value 
of the labour upon the market. At the same time it does not 
always follow that the value of labour rises or falls in exact pro- 
portion as the value of the article produced by it; but if both 
parties are content to adopt that standard it will in the long run 
work out perfectly fairly. The question as to how frequently 
masters’ books are to be examined, in order to fixthe price of wages, 
is a question which has not unfrequently arisen. It has occurred 
to me, as acting lately as arbitrator, that the present three months 
should be shortened. At the same time it is well there should not 
be a constant unsettlement in the rate of wages.” 

The Ironworkers’ Association held another meeting at Consett 
on Saturday last, and it was unanimously agreed that unless one- 
half of the operatives employed at the Consett Ironworks join this 
Association, none of its members will represent them on the Board 
of Arbitration. 

The blast furnacemen employed at the Skinnifigrove Iron Com- 
pany’s furnaces at Carlin ine. have decided to join the Cleveland 
and District Blast Furnacemen’s Association, notwithstanding that 
their employers say that they are paying above country prices, and 
in that case would have to reduce wages. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow iron market has been quiet during the week, with 
little alteration in prices. The demand for pig iron for consump- 
tion at home continues extensive, and the shipments are not at all 
unsatisfactory for the present season. For the past week the 
aggregated 12,199 tons, as compared with 12,890 in the correspond- 
ing week of 1881. Another furnace having been put into blast at 
Coltness, there are now 115 in operation, against 106 at the same 
date last year. The Canadian market may be regarded as practi- 
cally closed, but there have been some additional inquiries from 
the United States. The continental demand is quiet, but with a 
fair business doing with several countries. The stocks of pigs in 
Messrs. Connal and Co.’s Glasgow stores continue to decrease, 
although not to the same extent as formerly. The demand for 
special brands of makers’ iron has been so brisk that in almost 
every case the current make is required to supply present orders. 
a, is = now little speculation in warrants, and the market for 
them is 


50s. to 50s. 1d. and 49s, 11d. cash, and 50s, 34d. to 50s. 44d., and 
again back to 50s, 24d. one month ; in the afternoon the quotations 
were 49s. 104d. to 49s. 114d. cash, and 50s, 2d. one month. On 
Monday forenoon business was done at 49s. 10d. to 50s. 1d. cash, 
and 50s. 14d. to 50s, 34d. one month, the afternoon figures being 
50s. lid. to 50s. 34d. cash, and 50s. 5d. to 50s. 6d. one month. 
Transactions were effected on Tuesday at 50s. 4d. to 50s. 1d. and 
again 50s. 3d. cash, and 50s, 6d. to 50s, 4d. one month. Business 
was done on Wednesday at 50s, 4d. to 4%s, 114d. cash, and 
50s. 64d. to 50s, 24d. one month. To-day—Thursday—transactions 
were effected at 49s, 104d. to 49s, 114d. cash, and 50s. to 50s. 2d. 
one month, 

There is not much change in the quotations of makers’ iron, 
which is as follows :—Gartsherrie, f.o.b. at Glasgow, per ton, 
No, 1, 648.; No. 3, 54s. 6d.; Coltness, 69s, and 55s.; Langloan, 
67s. 6d. and 56s. ; Summerlee, 64s. and 54s.; Calder, 63s. and 53s.; 
Carnbroe, 57s; 6d, and 51s. 6d.; Clyde, 54s. 6d. and 52s,; Monk- 
land, and Govan, each 51s. and 49s, 6d.; Quarter, 50s. 6d. and 
49s.; Shotts, at Leith, 66s, and 56s.; Carron, at Grangemouth, 
52s, 6d.; specially selected, 57s, and 51s. 6d.; Kinneil, 50s. and 
49s. 6d.; Glengarnock, 57s. 6d. and 51s. 6d.; Eglinton, 52s. and 
50s.; Dalmellington, 52s. 6d. and 50s. 6d. 

The refusal of the ironmasters at their meeting a week ago 
to advance the wages of the miners in their employment has given 
rise to a good deal of comment. The ground upon which the 
refusal was placed was that, with iron at Foe. ver ton, the masters 
could not really afford to pay higher wages. It has been pointed 
out that the employers have thus fixed upon the lowest price of 
g.m.b. as a justification of their refusal, keeping out of view the 
fact that they have for a considerable time been receiving much 
better rates for their special brands of pig iron. But the employers 
are of opinion that they have put the case in a fair enough light, 
and for the present they seem disposed to adhere to the resolution. 

The malleable iron trade is still in a satisfactory state, and the 
prospects are quite as good as they have been for months back, in 
consequence of the booking of fresh contracts which are expected 
to yield additional employment to this department. There is no 
alteration in the values of malleable iron. The other branches of 
the manufactured iron trade are in a satisfactory condition. 

There is a very good business doing in coals in the West of Scot- 
land, the following being the f.o.b. prices at Glasgow :—Main coal, 
7s. 3d. to 7s. 9d. per ton ; Ell, 8s. to 9s.; splint, 8. 9d. to 8s, 9d.; 
steam, 8s. to 9s. 3d. At this port there is not quite so great a 
pressure for shipment as of late weeks, and as vessels in the coast- 
ing trade are scarce at the moment, freights have a tendency to 
increase. In Ayrshire the trade is good, and the average shipping 
quotations about 8s, per ton, The tone of the trade in the counties 
of Fife and Clackmannan is not so active as of late, this being 
particularly evident at the shipping ports. But the dulness is not 
unusual at this season, and the severe weather now prevailing will 
help the inland trade. 

The wages question is again causing some uneasiness both in the 
east and west. In Lanarkshire the sale coalmasters have generally 
granted the colliers an increase of 6d. per day, but there is a 
possibility of their position being somewhat complicated by the 
refusal of the advance by the ironmasters, It is hoped, however, 
that the difficulty threatened on this account may be averted. A 
fresh difference has arisen between the coalmasters and miners. 
Some weeks ago the masters gave an advance of 10 per cent., but 
the men, while accepting it, still adhered to their demand for 15 
per cent., in order to enforce which they have since been working 
only five days per week. The employers feel it to be very incon- 
venient for them that when steamers are awaiting cargoes the men 
will nevertheless persist in keeping an idle day weekly. They 
refuse to give the advance of 15 per cent., and they threaten to 
prosecute the workmen for not adhering to the rule that they shall 
work at least eleven days in the fortnight. On the other hand, the 
men contend that the rules are illegal, not having been signed or 
endorsed by them. 

The strike of Clyde ships’ joiners, after lasting for three months, 
is now at an end, the men having at a meeting held on Monday 
last, resolved by a large majority to return to work on the old 
terms of 7d. per hour. 

In the course of October, 77,500 lb. of gunpowder were shipped 
from the Clyde, being 65,000 lb. below that of the preceding month. 
The gunpowder was consigned in the proportions of 10,0001]b. to 
Adelaide, 30,000 lb. to Singapore, and 37,500 to Valparaiso. 

At a general meeting of the shareholders of the Indian Gold 
Mining Company, Limited, held in Glasgow a few days ago, the 
chairman reported that the directors had received from India a 
case of pyrites, which was to contain a considerable quantity of 
gold, but he was sorry to say it did not contain what they were 
_ to expect. It was resolved te make a further call of £2 10s. per 
share, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A RAILWAY is contemplated from the Risca great coal district to 
Cardiff, running through a quarter which is now a feeder to the 
port of Newport. Strong opposition may be expected to it, but 
the result of careful surveys is to show the feasibility of the scheme, 
and it has, moreover, the advantage of being in good hands. 

I am glad to learn that the creditors have accepted the terms 
offered by Mr. Joseph, of Dunraven Colliery, and the arrangement 
entered into will be advantageous to the Rhondda and Swansea 
Bay scheme, which is now in afair way. This week the share lists 
were closed, 

The Cyfarthfa line connecting the new steel works with the 
Great Western Railway will go through Georgetown, and the 
arrangement is that as the place is thickly inhabited, the rate of 
the trains will not exceed four miles an hour. ‘ 

The staple industries are full of vigour. In steel rails a better 
trade is being done, and a little more profit is realised, though 
there is ample scope for improvement in this respect. The iron 
shipments amounted to 4000 tons for the week, and the imports of 
iron ore from Bilbao and elsewhere exceeded 20,000 tons. The 
are ore is from Bilbao, though the value of the Elba ore is 

nown and appreciated. 

With reference to Welsh ore, it is a singular fact that the stocks 
accumulated at most of the collieries have been swept off for con- 
sumption in Staffordshire and other places. A little is used at the 
Welsh works for certain specifications, but the bulk goes North, 
Still, it is questionable whether the prices obtained will justify re- 
0} erp the mine levels and pits when stocks are cleared away. I 
think not, 

Special examinations have been made lately of the disused works 
of Penydarran and Plymouth. What the object is cannot be 
stated, though an impression prevails that they are simply for the 

urpose of seeing what the old iron will realise. Plymouth plant 
es been valued at £80,000, which is a large proportion of the sum 
needed either to put up a small steel works or renovate the old 
bar trade. ere was a rumour some time ago that one of the 
large railway companies had it in contemplation to make a bid for 
the place for railway plant, and considering the cheapness of labour, 
lowness of rents of houses, and its central position, many worse 
places might be selected. 

The Merthyr valley is admirably adapted for new industries, and 
the wire works proprietary who are now in full action have found this 
out, labour being much cheaper than at Cardiff. This dearness of 
labour and high cost of rent, &c., may have a great deal to do in 
the closing of so many iron industries at Cardiff. Few seem to 
thrive, though, on the seaboard, a place which our best autho- 
rities maintain will be the site of the steel works of the future. 

The colliery ambulance question finds a little favour. Time, 
however, is required. The Welsh colliers are liberal to a man in 
their politics, but very conservative in their notion of social or 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
‘atents. 

*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of | Tue Enacineer at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tue Enaingeer 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 

finding the numbers of the  Rpenifention, 


Applications for or Letters Patent. 


*,* When patents have been ‘‘ communicated,” the 
name ani a of the communicating party are 
printed in ital 


November, 1882, 
5304. Propuctna Dynamo and MAGNETO-ELECTRICITY, 
H. Mayhew, London. 
6305. Apaprine Penci, cases, &c., for Hotpina Post- 
aGE Stamps, &c., C. A. Drake, London. 
5306. Looms for WEAVING, J. F. Brown, Glasgow. 
5807. VeLocipepes, R. E. Phillips, Anerley. 
5308. Cieanina Grain, W. R. Lake.—(L. Gathmann, 
Chicago, U.S.) 
5309. ~~ W. R. Lake.—(A. C. Fletcher, New 
York, 
5310, Ranoes, &c., J. G. Whyte, Bo'ness. 
5311, Looms for WEAVING, tf. Blackhurst, Preston. 
5312. Gas Stove, J. Bartlett, London, 
5313. the of Stream to Sream 
ENoINgs, C. D. Abel.-(A. Guhrawr and R. C. 
‘agner, Budapest, Hungary.) 
MACHINES, Wetter. Berger, 
5315. Compounns, &c., J. Wetter.—(R. S. 
Waring, Pittsburg, and J, B. Hyde, New York.) 
5316, Siricious Correr and Bronze, &., J. Mew- 
burn,—(L. Weiller, Angouléme, France. 
5317. Startine and Storeine Gear for TRamway Cars, 
P. G. Hepworth, a. 
Boutino Mis, W. R. Lake.—(J. Mills, U.S.) 
5319. ComBino Woot, &c., J. H. Whitehead, Leeds. 
5820. Reevino Sitk, Corton, &c., W. R. Lake.—(J. M. 
Grant, Hartford, U.S.) 
5321, Dicoino Apparatus, F. Proctor, Stevenage. 
5822. Compounp Piates of Homogeneous Mrrats, 
and 8. Chatwood, Bolton 
8th November, 1882. 
5323. Manuracture of Exp.osive, &&., SuBsTances, 
R. Hannan and E. J. Mills, Glasgow. 
5324. OnNameENTING Grass, A. J. Nash, Wordsley. 
5325. CoupLine Venicies, H. P. Hogton, Manchester. 
5326, Openine and CLOSING CARRIAGE Doors, W. H 
St. Aubin, Bloxwich. 
5327. Vatves, F. Gill, South Shields, 
5328. Matcu Box HoLpers, J. A. Francis, 
5329. Bakina Ovens, C. D. Abel. —(7. 
Girolamo, Turin. 
5330. Bueacuina, TextiLe Fasrics, J. Gibson, 
jun., Mottram, and ra Platt, Manchester. 
Wascam, F, Wirth.—(@. Speckhart, Nurnberg, 


5883. Liout, E. P. Chaimsonovitz, Leyton- 
stone. 

5333. Borris Srorrers, J. J. 

5834. DecorticaTiInG Rice, Cc. Martin, 
Walthamstow. 

5835. Too. Houpers, J. F. Allen, Brooklyn, U.S. 

5336. Apparatus for Wuirrinc &., G. Ken- 
worth, Huddersfield. 

5337. Mixine Air, for Liontinc Purposes, G. A. 
Schoth, London. 

5338. Raitway, &c., Carriaces, T. Perkins, 
Hitchin. 

5339. DistrisuTinec Seep, Manure, &c., 
J. H. W essrs. Me Brothers and Rigg, 
Melbourne, Victoria. 

5340. Reciprocatina CyLinper Printinc Pressgs, 8. 

Pitt.—(W. C. Walker, Madison, U.S.) 

5341. A. M. Clark, Spicer, U.8.) 

5342. PREPARING Wire for Securina Corks in Borr.es, 
&c., Hi. H. Lake.—(0. R. Chaplin, Boston, U.S.) 

9th November, 1882. 

5343, Git Stoves, &., C. J. Henderson, Edinburgh. 

5344. ReoeneraTive Gas FURNACES, W. Hackney, 
Swansea, and J. W. Wailes, a 

5345. Drawino Compasses, J. Brookes, Sheffield. 

5346. Incanpescent Evectric Lamps, J. Jameson, 
Newcastle-upon-Tyne. 

5347. Smoke tess Grates, R. Crane, London. 

5348, Cop-winpinG Macuinery, J. Place, Leeds. 

5349. Miners’ Sarety Lamps, T. Thomas, Ynishir. 

5350. Draivino Gear, H. Thresher, London, 

5351. Raitway S1ona.s, R. Clay, London. 

5352. Paper Hovper, B. Schoof, Wiesbaden, Prussia. 

5353. Carpons for Evecrric LigHTING, H. C. B. 
Shalders, London, 

5354. Frxisnino for StretcHinc TEXTILE 
Fasrics, J. Littlewood, Newsome. 

5355. Stays and Corsets, M. G. Totterdell, Land 

5856. Hypravtic AccumuLators, W. Smith, Abe: 

5857. CoLLapsipLe Boxes, A. M. Clark.—(W. H. H. 
Brooklyn, U.S.) 

5358. TRANSPORTABLE BAKING Ovens, E, A. Brydges. 
—(D. Grove, Berlin.) 
10th November, 1882. 

5359. InsuLaTiNG Evecrric Wires, W. J. Temple and 
T. F. Hobbs, 1. 

5360. Hooxina and Cuttine CLora, W. Lee, Man- 
chester. 

5361. Wrinorne, &c., Macuines, J. P. Roth- 
we 

5362. Ungar, London, 

Distriputine, &c., Compressep Air, T. A. 

English and J. Sturgeon. ‘> Hanssen, Germany.) 

5364. Tricyoies, &c., H. 8. Watkin, Waltham 

5865. TREATING Fisrous SuBSTANC es, J. A. 
London, 

5366. BLeacHine Fisres, &c., J. A. Graham, London. 

5367. Coarine Iron with Leap, J. Graham, London. 

5368. Borer for Errecrinc OPERATIONS, 
J. A. Graham, London. 

6369. VeLocipepEs, J. Noad, East Ham, H. Blackwell, 
jun., and H. B. Bunkell, Finsbury Park. 

Packina Fresu Mat, & ¢., W. Thompson.-— 

M, Closset, Liége, France.) 

5871. * Gas, B. Russ, London. 

5372. Fouxtatn Pens, W. R. Lake.—(C. W. Livermore, 
Providence, U.S.) 

5873. ELEcraic Lamps, J. M. Boullon, I, Probert, and 

A. W. Soward, London, 
11th November, 1882. 

5874. Picrore, &c., Frames, J. Fisher and T. Wolsten- 
croft, London, 

5375, Pocker Scissors, A. J, Boult.—(Bintgeu 
and Sabin, Solingen, Germany. 

6876. Guarps for CrrcuLaR Saws, J. Wetter.—(Gret- 
schel and Heinemann, Leipzig. 

= for PLayina Games, J. Wetter.—(Gretschel 

Heinemann, Leipzig.) 

5378, FasTENING WINDOW Sasues, R, Plush, London. 

5379. Lusricators, W. L. Wise.—(E. Baudel, Paris.) 
6380. VaLvgs and Cocks, F. P. Preston, J. T. Prestige, 
E. J. Preston, A. T. Cornish, and W. G. Simmons, 


Deptford. 
5381. BREAKING, and Beatie Enaines, C. 
Ai nm, Loanhead. 


56382. Manoracrurine Lace, L. Marceuil, Paris. 

6383. Water for URINALs, J. J. Tylor, 
London. 

5384. Composition of Bearinas, A, M. Clark.—(Z. F. 
Canda, New York, U.S. 

5885. Raisinc SUNKEN Vessets, A. M. Clark.—(P. 
Griolle, Nantes, France.) 


5886. and Pvares, A. J. 
Lehmann, West Hartlepool. 

5387, RecuLatine Evectricat Currents, P, R, Allen, 
London. 

5388. Compounps for InsuLation, A. Parkes, Bexley. 

5389. Hoistine, &., Heavy Weicurs, 8. 8. Sugden, 
Woodford, 

5390. OsTatnino Zinc and Corper from Ores, W. R. 
Lake.—(L. L. C. Krafft and J. B. Schischkar, Paris.) 
13th October, 1882. 

5301. TeLecraPuine the Score of Games, C. Green, 

Ashton-under-Lyne, 
6392. Recerrac.es for Biscuits, &c., J. Hall, Sheffield. 
5393. Pipe Joints, W. N. Hutchinson, Wellesbourne. 
5394, Brusnes, J. J. Danks, London. 
5395. ORNAMENTING Terra-corra PLaques, A. Tuck, 


ndon. 
5396. Grinping Lawn Mower Cutters, T. H. Gillott, 
Roysto! 


yston. 

5397. Insectors, C. Nelson, London. 

5393. HypRaviic Lirts, J. 8. Stevens, C. G. Major, 
and T. W. Barber, London. 

5399, A. K. Huntington, London. 

5400. Cannons, J. T. Woods, London. 

5401. Removino Burrs, from Woo xs, A. J. Boult. 
—(F. Miiller, Hanover.) 

5402. Sream Wincues & Cranes, W. Allan, Sunderland. 

5403. Separatino Liquips, G. H. Botten and J. R. 
Wylde, Widnes. 

5404. Winpinc Parer into Rous, G, W. Osborn and 
W. Yates, London. 

5405. Extension Roux, J. F, Stephens, Bristol. 

5406. Puncuina and Rivetrinc Macuines, J. D. 
Morrison, Gateshead. 

5407. Fitters, J. Wetter —(J. Grant, Boston, U.S.) 

5408. TrReaTiING TEXTILE with Liquips, J. 
Wetter.—(0. Obermaier, Lambrecht, Bavaria.) 

5409. Exvecrnic Licutino, J. Muirhead and T. M. 
Collet.—(@. A. Grindle, Bombay.) 

5410, Stxam Sreerino Apparatus, J. Duncan, London. 

5411. Fursaces, W. Felton, Wilden. 

5412. Bisutpuipe of Sopa, E. Carey and F, Hurter, 
Widnes. 

5418. CircuLar Suutties for Sewinc Macuinegs, F, 0. 
Schmidt, Berlin. 

5414. Evecrrican Currents, R, Allen, 
London. 

5415. Ve.octrepes, F. Weldon, London. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
5279, for by Evecrricity, W. R. 

ke, Southampton-buildings, London.—A com- 
munication from the Standard Time Company, 
Incorporated, New Haven, Connecticut, U.8.—4th 
November, 1882. 

5280. StcnaLuina by Execrricity, &c., W. R. Lake, 
Southampton-buildings, London.—A communication 
from the Standard Time Company, Incorporated, 
New Haven, Connecticut, U.8.—4th November, 1882. 

5320. REELING SILK, Corto, &c., W. R. Lake, South- 
am ston-buildings, London.—A communication from 
J. . Hartford, Connecticut, U.8.—7th No- 
vember, 1 

5335, TooL J. F. Allen, Brooklyn, U.8S.—Sth 
November, 1882. 

5340. ReciPRocatine CYLINDER Parrxtine Presses, 8. 
Pitt, Sutton.—A communication from W. G. Walker, 
Madison, U.8S.—8th Hovember, 1882. 


Patents on which the Stamp Duty of £50 
has been paid. 

4530. TRAVELLING Jip Cranes, T. Dixon, Leeds.—tth 
November, 1879. 

4605. Fusiste BoiLer Pxvas, G. Platts and F. Wood, 
Salford.—12th November, 1879. 

4730. Forminc Burtton-noies, &c., G. Browning, 
Glasgow.—20th November, 1879. 

4563. the Temperature of 
J. H. Johnson, London.—8th November, 1879. 

4589. Generatinc Evecrric Currents, &., C. F. 
Heinrichs, London.—11th November, 1879. 

4663. PorTaBLe Fan Forces, W. Allday, jun., Bir- 
mingham.—15th November, 1879. 

4804. Rock and Ore Cevusugrs, J. T. King, Liverpool. 
—25th November, 1879. 

4626. Curtinc Hepors, &., A. Ridgway, Macclesfield. 
—13th November, 1879. 

4664. Neepies, V. Milward, Redditch.— 
15th November, 1879. 

4686. Lockinc MecnantsM for Sares, &c., L. Varicas, 
Londun.—18th November, 1879. 
4567. Drawino, MEASURING, and Ratstnc Beer, &c., 
F. Bolton, Salford. —10th November, 1879. 

4578. and Wrinoinc Macuines, C. Harvey, 
Preston.—11th November, 1879. 

4581. Locomotive, &c., Enctnes, H. F. Shaw, Boston, 
U.8.—11th November, 1879. 

4604. Boots and Suogs, H. Ward, Derby.—12th Noven- 
ber, 1879. 

4642. Pockets for Wearinc ApparEL, C. Levy, Man- 
chester.—14th November, 1879. 

4670. Constayorine SreaMsnirs, &c., T. McCarter and 
T. Cooper, donderry.—17th Nt , 1879. 

4795. J. H. London. 
—24th November, 1879. 

4837. a H. Richardson, Liverpool.—26th November, 
1879. 

4501. PREPARING Coxe, J. Gothard, Chesterfield.—11th 
November, 1879. 

4597. Stoves and Frre-crates, D. 0. Boyd, London.— 
12th November, 1879. 


Patents on which the ome, Duty of £100 
has been pai 

8867. Steam Pumps, M. Neuhaus = J. E. Hodgkin, 
London.—6th November, 1875. 

4179. ExpLostvE Compounps, H. E. Newton, London. 
—2nd December, 1875. 

$920. Exposinc Porous MATERIALS, &c., to MuTuaL 
Reactions, H. Deacon, Widnes.—11th November, 1875. 

8715. Printinc Measurine Tapes, W. Chesterman, 
Sheffield. —26th October, 1875. 

8907. REFRIGERATING F. Stanley, Tot- 
tenham.—1l0th November, 1 

3908. Ancnors, E. A. Tngleficid, Malta, and G. C. L. 
Lenox, London.—10th November, 1875. 

8954. BLeacuine Corton, &c., T. Fletcher, Newton 
Hyde.—13th November, 1875. 

3990. RarLway SLEEPER Cnains, W MacLellan and 

J. P. Smith Glasgow.—171 ber, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 1st December, 1882. 

$140. Lapper Tapgs for VeneTiAN T. French 
and J. Monks, Manchester.—4th?July, 1882 

3142. SUBMARINE TELEGRAPH Castes, G. E. Vaughan, 
London. - A communication from 8, Trott and F, A. 
Hamilton.—4th July, 1882. 

8148. Grapnets, G. E. Vaughan, London.—A com. 
from 8. Trott and H. Kingsford.—4th July, 1882. 

8158. GENERATING Gas for Furnaces, W. F. Browne, 
London.—4th July, 1882. 

$154. Manuracturine, &c., Gas, W. F. Browne, Lon- 
don.—4th July, 1882. 

8155. Evaporatina Liquips, W. F. Browne, London. 
—4th July, 1882. 

3171, ERNING MARINE ENGINES 
W. W. Girdwood, London.—5th July, 1 

3175. ELEcrRic INSULATING APPARATUS, 

A 'y, and J. Lunday, London.—5th July, 1882. 

3180. Suips, A. Rickarby, Newcastle- 
upon-Tyne.—5th July, 1882. 

8190. Execrric Teu-TaLes, A. Schweitzer and T. 

Lawrie, London.—6th July, 1882. 

3196. upon SHape, &c., Carps, W. 
Greenwood, Halifax.—6th July, 1882. 

= MILLING Macuinery, J. 

d.—6th July, 1882. 


New Ross, 


$210. Looms for Weavina, W. water, Delph, and J. 
Hollingworth, Dobcross.—6th July, 1882. 

$214. SutpHate of Ammonia, J. Coates, London.—7th 
July, 1882. 

$225. Construction of Cans, &c., J. Abbott, Bideford. 
—Tth July, 1882. 

$226. Motor, E. Toynbee, Willes- 
den.—7th July, 1882. 

$227. Bearinos for Roiiine Stock, J. Hope, Wednes- 
bury, & J. Dickson, jun., Seaforth.—7th July, 1882. 

3234. BorTLes and SrTopPERs, O. G. Abbott, Hudders- 
field.—-7th July, 1882. 

$239. Macuines for &c., Fasrics, J. Ash- 
worth, Rochdale.—8¢ti July, 188: 

3242, TAPE Lappers, J. Carr, Hulme, Manchester.— 
8th July, 1882. 

$257. Stoppers for Borries, A. T. King, 
Nottingham.—10th July, 1882. 

$259. Pickers, &c., for Looms, E. Booth, Manchester. 
—10th July, 1882. 

$277. Stopping Runaway Horses, B. J. B. Mills, Lon- 
don.—A communication from J. Goudet and G. 
Durozad,—11th July, 1882. 

$284. Lockie, &c., Screw-nuts, W. R. Lake, London. 
-~A com, from J. F, Goodridge.—11th July, 1882. 

$285. the Lenoru of CLoru, Darling, 
Glasgow, and J. Darling, Shotts.—11th July, 1882. 

$811. Distnrectinc, &c , Hines, J. C. Mewburn, Lon- 
don.—A communication from La Société Guillemin 
et Compagnie.—12th July, 1882. 

3345. Artacaina Bo.sters, &c., to Curtery, J. E. 
Beal, Sheffield.—14th July, 1882. 

8357. MANUFACTURE of Lace, F. E. A. Biische, West- 
phalia.—14th July, 1882. 

3410, PASSENGER Tickers for Raitways, &., J. A. 
Francis, Londun.—18th July, 1882. 

3645. TREATING STEEL Incots,J. Gjers, Middlesborough- 
on-Tees.—26th July, 1882. 

8633. TACHYGRAPHICAL Apparatus, H. H. Lake, Lon- 
don.—A com. from V. A. de Celada.—3lst July, 1882. 

3636. SEPARATING Metatiic Ores, T. 8. G. Kirk- 
patrick, London —31st July, 1882. 

3656. CigARETTE Macuines, W. R. Lake, London.—A 
com, from the Cowman Cigarette Machine Com- 
pany for Foreign Countries.—lst August, 1882. 

8724. Manuracrure of SvuipHo-Acips, F. Wirth, 
Frankfort-on-the-Main.—A communication from the 
Farbfabrick von Brénner.—4th August, 1882. 

8768. Lamps, H. Cullabine, Sheffield.—8th August, 
1882. 


$842. SusPpENDING TELEGRAPH Wires, H. C. Jobson, 
Dudley.—1llth August, 1882. 

$873. Printixe, &c., Inpexes, W. R. Fordham, Lon- 
don.—14th August, 1882. 

$922. Cueck-ReINs, A. M. Clark, London.—A commu- 
nication from H. T. Harding. 16th August, 1882. 

4082. Cans for Hotpine T. 8. Marriage, Reigate. 
—26th August, 1882. 

4418. Motors worked by Gas, &c., J. Watts and H. E. 
Smith, Bristol.—16th September, 882. 

4420. Gaseviers, &€., M. . Merichenski, London,—16th 
September, 1882. 

4580. Decomposinc ALLoys, W. R. Lake, London.—A 
com. from H. R. Cassel. —26th September, 1882. 

4596. Measurinc Evecrric Currents, 8. Z. de Fer- 
ranti & A. Thompson, London.—27th September, 1882. 

4636. Manuracture of Bismutu Bronze, J. Webster, 
Solihull. —29th September, 1882. 

4690. Sarery Hooks, H. H. Lake, London.—A com- 
munication from W. K. Rairigh.—2nd October, 1882. 
4736. Preventine the Rapration of Heart, J. Roberts, 
Oldham, & G. Travis, Failsworth.—5th October, — 
4746. Startine, &c., Rotary Morton, C. D. 1, 

ndon.—Com, from F. Reuleaux.—5th October, 

4758. Ostarntnc Ammonia from Furnace Gases, J. 
and J, Addie, Glasgow.—6th October, 1882. 

4768. Coverine Wire for ELEcTRicaL. Purposes, J. J. 
C. Smith, New York, U.8.—7th October, 1882. 

4770. CooLinG Liquips, C. Pieper, Berlin.—A commu- 
nication from H. Egells.—7th October, 1882. 

4778. TeLeEPHones, H. B. T. Strangways, London.— 
7th October, 1882. 

4812. Incubator, T. Christy, London.—10th October, 


1882. 

4870. Facinc Points for Tramways, H. Scott, Liver- 
pool.—13th October, 1882. 

4949. Fiuips for Wasuine Sueepr, B. Nickels, London. 
—18th October, 1882. 

4957. Roap Venicies, J. Macdonald, Wimbledon.— 
—18th October, 1882. 

5256. ArtiriciaL Icz, T. D. Kyle, London. — 8rd 
November, 1882. 


(Last day for jiling opp , 5th December, 1882.) 


$245. Separatinc Tar from AmmMontacat Liquor, J. 
and R. Dempster, Elland.—8¢th July, 1882 

3249. Looms for WEaviNG, C. Thompson, Halifax.—8th 
July, 1882. 

$258. Rerarninc Srockinos, &c., in Position, J. 
Parry, London.—10th July, 1882. 

8262. Cotton, E. Heppenstall, Huddersfield.— 
10th July, 1882. 

$265. EMERY WHEELS, R. R. Gubbins, London.—10th 
July, 1882. 

3266. Parina the Curts of Hat Ris, J. Cree, Denton. 
—10th July, 1882. 

$275. CompounD SuRFACE CONDENSING A.W. 
Robertson, West Ham.—11th July, 188: 

3287. RecuLatine Suppiy of Gas, W. Briton 
Ferry.—llth July, 1882. 

$289. Hame Prares of R. and B. Garring- 

ton, Darlaston. —11th July, 188: 

3305. "AMMONIA, J. P. Rickman a J. B. Thompson, 
London.—12th July, 1882. 

3307. Rotary Steam Enaines, &., P. Goldschmidt, 
G. Hahlo, & A. Heussy, Manchester.—12th July, 1882. 

3312. Water Levet Inpicator, G. R Hugon, London. 
—A communication from J. B. Lefevre and P. 
Renaux.—12th July, 1882. 

Cuairs, L. Field, Birmingham.—12th 
Ju 

8338. Guay Press Trays, J. Brindley, Burslem.—14th 
July, 1882. 

3391. “Wine, T. Morgan, London.—A communication 
from E. 1. Levavasseur.—17th July, 1882. 

3393. Ececrric Lamps, J. D. F. Andrews, Glasgow.— 
—l7th July, 1882. 

$396. Printine in Cotours, J. Davies, Hatcham, T. A. 
Middleton, Staines, and W. G. White, Deptford.— 
17th July, 1882. 

$406. Securine the Hanpues of H. Bottom 
and C, Rose, Sheffield. —18th July, 1882. 

3444. ArTiFiciaAL Stone, &c., Pavement, E. L. Ran- 
some, San Francisco, U.8S.—20th July, 1882. 

3463. Corsers, &c., R. Hunting, London.—A commu- 
nication from J. G. Avery.—21st July, 1882. 

8478. Actruatine the Vatves of Steam Enorngs, P. R. 
Allen, London.—21st July, 1882. 

8484. Evecror Nozzgs, J. L. Norton and J. Sturgeon, 
London.—2lst July, 1882. 

3494. Mecuanism for CarpInc Macuings, C. 
A. Day, London.—A communication from J. Barker. 
—22nd July, 1882. 

3503. Hammocks, R. H. Holman and W. C. Draper, 
Grantham.—22nd July, 1882, 

3550. Automatic AppaRaTus to Ensure Sarety in 
Case of Fire, C. 8. Beauchamp, London.—26th 

3502, J. elly, N.B. 

REATMENT of SEwaGE, J. Young, Kelly, N.B.— 

3568, Hons’ J. Goss and F. Sa 

OES, joss an vage, 
27th July, 1882. 
741. Tires, &., A. Bouquié, Paris.—5th 
August, 1 

3790, Paint, &., E. P. Wells, London.— 

45. SIGNALLING APPARATUS, Diggins an 
Glick, London.—23rd August, 1882. 

4162, ELECTRIC Licutine, T. T. Smith, London.—31st 
August, 1882. 

4402. SuppLy and Waste Vatves, 8. 8. Hellyer, Lon- 
don.—15th September, 

4463. Burronep Boots, C. Chambers, London.—19th 
September, 1882. 


4499. Stitcuinc Macuines, B. Hague, Nottingham.— 
2lst September, 1882. 
4500. Dovs.ina, &c., Macuinery, J, and J. Horrocks, 


—2lst S 1882. 

Pires, F. H. Noot, London.—21st Septem- 
er, 1882. 

4590. Treatment of Soap Leys, A. J. ——— and H, 
L. Sulman, Bristol.—27th September, 188! 

4790. VeLocipepes, G. W. Quartremaine, Stratford: -on- 
Avon.—7th October, 1882, 

4792. Treatment of Hipes and Skins, W. Maynard, 
Liverpool.—7th October, 1882. 

4868. Improvep Lounog, A. J. Wilkinson, London.— 
—13th October, 1882. 

4912, PeramBuLators, T, F. Simmons, Croydon.— 
16th October, 1882. 

4945. BuasTine, &c., Coat, M. Settle, Bolton.—17th 
October, 1882, 

5011. SLIDE Vatves, J. Dunbar, Southampton.—21st 
October, 1882. 

5019. and Sree, TeLecrapn Poss, J. 
C. Johnson, Wednesbury, and R. Martin, West 
Bromwich.—2lst October, 1882. 

5197. Warer-cLosets, W. R. Lake, London. 

—A com. from J. Cooper. —81st October, 1882. 

5279. Crooks, W. R. Lake, London.—A com. from the 
Standard Time ——— —4th November, 1882. 

5280. SicNALLING by Execrricity, W. R. Lake, Lon- 
don.—A communication a the Standard Time 
Company.—4th November, 188: 

5840. ReciPROCATING ‘Prixtixe Presses, 8. 
Pitt, Sutton.—A communication from W. G. Walker. 
—8th November, 1882. 


Patents Sealed. 

List of Letters Patent which passed the Great Seal on the 
10th November, 1882.) 

2126. Gas Motor Enoines, 8. Worssam, London.—5th 


May, 1882. 

2221. "Hopaso the Giopes of Gas Lamps, J. Archer 
and T. L. Archer, Manchester.—1llth May, 1882. 

2232. GengraTinG ELectric Currents, J. M. Stuart, 
London.—11th May, 1882. 

2233. Evecrric Lamps, J. M. Stuart, London.—1lth 
May, 1882. 

2236. IMpRovED ALCOHOLIC BeveraGE, J. H. Loder, 
Leiden, Holland.—11th May, 1882. 

2243. ConsTRUCTION of Capstans, A. Kennedy, Marquis 
of Ailsa.—12th May, 1882. 

2257. Gas Enoines, 0. Mobbs, Northampton.—13th 
May, 1882. 

2258. Surps’ WinpLasses, W. H. Whettem, Gateshead. 
—18th May, 1882. 

2260. Puaninc Metats, G. Richards, Manchester.— 

13th May, 1882. 

2262. MANUFACTURE of “PourRL,” F. and E. Stanton, 
Lewisham.—13th May, 1882. 

2267. Fastenina Devices for Gioves, W. R. Lake, 
London.—13th May, 1882. 

2274. Macuinery, A. B. Wilson, 
Holywood, Ireland.—15th May, 1882. 

2279. Prickina-up Apparatus for LEATHER STITCHING 
Macuines, J. Day, Stafford.—15th May, 1882. 

2283. and Sitver Tareap, F. Wirth, Frankfort- 
on-the-Main.—15th May, 1882. 

2284. Rotary ond Pumps, E. C, Peck, Charl- 
ton.—15th May, 1882. 

2292. Fasrics, E. Briggs, Bradford.—16th May, 
188: 


2305. the Numper of Persons ENTERING 
Pusiic VEHICLEs, J. Morris, Liverpool.—l7th May, 


1882. 

2320. WaTeR WueeELs, &c., A. Figge, London.—l7th 
May, 1882. 

2448. YARN-WINDING Macutnegs, E, Ashworth, Bolton- 
le-Moors.—24th May, 1882. 

2457. Dererminine the Srruation of at Bra, 
P. M. Justice, London.—24th May, 1882. 

2460. THrasHinc Macuines, P. Gibbons and A. 8. F. 
Robinson, Wan*sge. 1882. 

2467. Corton Presszs, W. . Lake, London.—24th 
May, 1882. 

2514. SIGNALLING on Rattways, J. White, London.— 
26th May, 1882. 

2543. Looms, W. R. Stitt and J. Lees, Belfast.—30th 

2. 


May, 188: 
2616. Cuorns, G. Hath Chi h 
1882. 


—3rd June, 


2761. Paper Bac Macuines, M. Campe and L. Campe, 
Berlin.—12th June, 1882. 

2771. DyNAMO-ELECTRICAL Macuines, J. Farquharson, 
London.—13th June, 1882. 

38026 Buiow-pree Lamp, J. T. Garrett, London.—27th 
June, 1882. 

$398. PropucING TRANSPARENT PaTTERNS on GLAss, 
D. Reich, Berlin.—17th July, 1882. 

en D. Purves, London.—20th July, 
18! 


3642. Scutuinc Boats, T. J. Edwards, London.—lst 
August, 1882. 

3643. Ammonia, A. Feldmann, Bremen, Germany.— 
lst August, 1882. 

8668. Lupricatinc Macurinery, B, A. Dobson, Bolton. 

—2nd August, 1882 

8672. Ficurep CLorn, J. Kirkman, R. Smith, and P. 
Entwistle, Bolton.—2nd August, 1882. 

8814. Etecrric Lamp Apparatus, H. J. Haddan, Lon- 
don.—1l0th August, 1882. 

3917. Disinrectinc Compounps, C. Lowe and J. Gill, 
Manchester.—16th August, 1882. 

8950. DyNaMO-ELECTRIC Macutnes, S. Z. de Ferranti 
and A. Thompson, London.—l7th August, 1882. 

4113, Szewine, &c., Knit Goons, J. H. Johnson, Lon- 
don.—29th August, 1882. 


(List of Letters —_— which passed the Great Seal on the 
14th November, 1882.) 
1908. Strarners for G. Tidcombe, 
jun., Watford.—2lst April, 188 
= Bepsreans, &c., T. Welton, London.—l5th May, 


9306. Inkstanps, F. F. Benvenuti, Swansea. 
—lith May, 1882. 

2307. Earta CLosets, F. Versmann, New Charlton.— 
17th May, 1882. 

2309. Spring Morors, H. J. Haddan, London.—l7th 
May, 1882. 

2310. REVERSIBLE, &c., emg ‘ame W. R. Thomas, 
Poterborough.—17th M 

2311. SUBMARINE CABLE Sir J. Anderson 
and W. C. Johnson, London.—17th May, 1882. 

2312. CHairs, G. W. von Nawrocki, 

Berlin.—17th May, 1882. 
G. W. von Nawrocki, Berlin.—lith May, 


1882. 

2314. Roors, &c., for Carriages, G. W. von Nawrocki, 
Berlin.—17th May, 1882. 

2316. MarkKinc Lawn TENNIS Courts, W. Burrows and 
G. Dawson, Leeds.—17th May, 1882. 

2323. PRESERVING, &c., Beveraces, W. A. Barlow, 
London.—1l7th May, 1882. 

2327. ATTACHING KNnops to Sprxpies, T. H. P. Dennis, 
Chelmsford.—17th May, 1882. 

2329. Gas Enorings, W. B. Hutchinson, London.—18th 
May, 1882. 

2332. ApsusTABLE Reciininc Cuarrs, J. Cowan, 
Liverpool.—18th May, 1882. 

23338, NAVIGABLE VESSELS, IT. Grindrod, Liverpool, 
—18th May, 1882. 

2235. Firrines for Etecrric Lamps, C. Defries, Lon- 
don.—18th May, 1882. 

2344. HAMMERLESS BREECH-LOADING FrRE-aRMs, T. 

ward, ham.—18th May, 1882. 

2848. INCANDESCENT ELecTrRic Lamps, 8S. H. Emmens, 
London.—18th May, 1882. 

188 Apparatus, H. Emmens, London 
—18th 

2356. Supe for Steam Enoines, J. Emery, 
Erith.—19th May, 1882. 

2364. DyNAMO-ELECTRIC MacHINEs, R. Werdermann, 
London.—19th May, 1882. 

2377. H. Kelly, Hampstead, London.—20th 
May, 1882. 


} 
| 


380 


THE ENGINEER. 


Nov. 17, 1882. 


2386. Drawine Apparatus for Spryninc L. 
A. Groth, London.—20th May, 1882. 

2387. Mecanicat Cas, N. D. Spartali, Liverpool.— 
20th May, 1882. 

2401. AccLomERATING MineRats, J. Wetter, London. 
—22nd May, 1882. 

2413. Lawn Mowers, R. Kirkman, jun., Cosby.—22nd 
May, 1882. 

2420. Covertne, &c., Watt Surraces, W. 8. Morton, 
Edinburgh.—23rd May, 1882. 

2449. Treatine Srest Lyss, F. H. T. Allan, Warring- 
ton.—24th May, 1882. 

2459. Sweerinc Srreers, &c., B. W. Stevens, Bir- 


—24th May, 1882. 
2473. Pianos and Pianinos, F. C. Glaser, Berlin.— 
24th May, 1882. 


2483. EMBROIDERING Macuing, W. E. Gedge, London. 
—25th May, 1882. 

2506. Externat Lamps for Ratuway Trans, A. M. 
Silber, London.— 26th May, 1882. 

2510. Frames for Stay Lacss, A. W. L. Reddie, Lon- 
don.—26th May, 1882. 

2554. VuLcanisine Inpia-RUBBER, J. H. Johnson, Lon- 
don.—30th May, 1882. 

2582. Speep of Rattway Trans, F. C. 
Glaser, Berlin.—3lst May, 1882. 

2622. ARREsTING Persons Atremprinc to ENTER a 
Door, &c., E. L. Missonier, London.—3rd June, 1882. 

2684. Surps’ SrrerRacE Berrus, A. Nickels. Liverpool. 
—Sthk June, 1882. 

2876. BicanBonaTe of Sopa, H. Gaskell, jun., and F. 
Hurter, Widnes.— 17th June, 1882. 

3276. Piston Vatve Musica Instruments, B. J. B. 

, London.—1llth July, 1882. 

3353. Brick-makINc Macuinery, G. Dalton, Leeds.— 
14th July, 1882. 

3538. Permanent Way of Rariways, A. M. Clark, 
London.—25th July, 1882. 

8571. Breakinc, &., Stone, G. Dalton, Leeds.—27th 
July, 1882. 

8664. Fastentnc for T. Marlborough and 
J. Cunningham, Sunderland.—2nd August, 1882. 

3779. Evecrric Lamps, B. J. B. Mills, London.—9th 
August, 1882. 

Som J. Beale, Blackheath.—9th August, 
1889 


8818. Type and Space Ho.pers, J. C. Mewburn, Lon- 
dcn.—1l0th August, 1882. 

3832. Secr-actine Steam Traps, L. Dove, Stratford.— 
llth August, 1882. 

J. H. Johnson, London.—1l5th August, 


1882. 

3888. LusricatTinc Apparatus, W. R. Lake, London. 
—l5th August, 1882. 

3942. Improvep Pomp, W. B. Tibbits, Clifton.—l7th 
August, 1882. 


List of Bpectentions published during the 


week ending November 11th, 1882. 

1098, Sd.; 1272, 6d.; 1582, 2d.; 1583, 6d.; 1597, 6d.; 
1602, 6d.; 1625, 6d.; 1639, 4d.; 1661, 8d.; 1663, 6d.; 
1664, 6d.; 1668, 8d.; 1672, 1s.; 1673, 2d.; 1674, 6d. 
1676, 2d.; 1677, 2d.; 1678, 2d.; 1679, 6d.; 1680, 6d.; 
1681, 6d.; 1684, 6d.; 1686, 2d.; 1689, 6d.; 1690, 2d.; 
1692, 6i1.; 1698, 4d.; 1695, 6d.; 1696, 4d.; 1698, 6d.; 
1700, 6d.; 1701, 6d.; 1704, 4d.; 1706, 6d.; 1709, 6d.; 
1710, 2d.; 1711, 2d.; 1714, 4d.; 1715, 8d.; 1716, 6d.; 
1718, 2d.; 1720, 6d.; 1721, 4d; 1728, 2d.; 1725, 4d.; 
1727, 6d.; 1728, 4d.; 1730, 24.; 1731, 6d.; 1732, 6d; 
1736, 2d.; 1739, 2d.; 1743, 6d.; 1744, 6d.; 1751, 6d; 
1754, 6d.; 1755, 4d.; 1756, 6d.; 1768, 2d.; 1769, 6d ; 
1770, 2d.; 1771, 6d.; 1774, 6d.; 1776, 2d.; 1779, 6d; 
1781, 2d.; 1782, 2d.; 1786, 2d.; 1801, 6d; 2142, 6d.; 
2328, 6d.; 2352, 6d.; 3039, 6d.; 3041, 6d.; 3178, 1s. 6d.; 
3292, 


6d.; 3362, 4d.; 3489, 2d.; 3881, 6d.; 3959, 6d. 


*,* Specifications will be forwarded by post from the 

Patent-office on receipt of the amount of price and 

sere Sums exceeding 1s. must be remitted by 

‘ost-office order, made payable at the Post-office, 5, 

High Holborn, to Mr. H. Reader Lack, her Majesty's 

Patent-ofice, Southampton-buildings, Ch y-lane, 
jon. 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1098. Workinc VeLocirepes, J. M. Taylor, Seer Green, 
and G. Wethered, Maidenhead.—7th March, 1882. 


8d. 

The object is to apply the action of rowing to the 
driving of tricycles, and it consists in the use of a 
sliding seat working on an inclined frame and raised 
by the rider pressing on the footboard, the seat being 
connected to the driving axle by ropes and pulleys or 


12°72. ApPLiances TO BE WorN BY CHILDREN AND 
'ALIDS FOR PROTECTING THE Bopy CoNTACT 
WITH URINE OR OTHER Matter, C. Rubens, Gros- 
venor-square.—l6th March, 1882. 6d. 
This consists of a pad shaped to fit the wearer, and 
perforated to allow urine or excrementitious matter to 
pass toa reservoir beneath. 


1582. Process ror Propucine Copizs or WRITINGS, 
Drawines, &c., M. Farmer, Chelsea.—3lst March, 
1882.—{Void.) 2d. 

This relates to the use of a composition to receive 
the transfer, which shall not require to be first 
moistened. 

1583. An Improvep Execrric BELL anp ELEctrRic 
Batrery, H. Binko, South Hornsey.—lst April, 
1882.—(A communication from M. J. Siegel, Briinn, 
Austria.) 6d. 

Instead of the usual hammer the inventor arranges 
the armature to work on a pivot, and constructs it of 
two parts, one of which carries the knob and receives 
its action by means of a lever, anchor, or claw from 
the other part. By this means the inventor claims to 
obtain more correct striking without vibration, and 
louder tone. The battery consists of a zinc rod and a 
cylinder formed of a mixture of carbon and manga- 
nese, to which is added a proportion of iron filings, 
oxide of iron, or oxide of copper, by means of moulds 
and pressure. The exciting solution is muriate of soda 
or salammoniac. 

1597. Stoppers anp VALVEs OF SYPHON OR OTHER 

J. West, Southwark Bridge-road.—ist 


stopper fitted with a valve, which 
is forced up to its seat by 4 spring, and also to an 
opening appliance to force the valve down from its 
seat and draw off the liquid from the bottle. 

1599. Meratiic Brusues, &c., W. F. Bateman, Low 
Moor.—list April, 1882.—{Not proceeded with.) 2d. 

This relates to the manufacture of hair or clothes 
brushes, each bristle of which consists of a wire of steel. 
ay magnetised, which magnetised wires or 

ristles may be used in combination with ordinary 
bristles. 

1600. EvecrricaL APPARATUS FOR INDICATING, &c., 
Fires, G. W. von Nawrocki, Berlin.—lst April, 
1882.—(A communication from F. Bahr, Warsaw.) 
6d. 


The expansion or burning of a part of the apparatus 
causes electrical contact, and actuates a tap so that 
water is turned on. 


jun., Tincroft, Cornwall.—ist April, 1882. 
This relates to the construction of the a) tus 
whereby the work may be resumed without delay 
of filling th having the desired 


reservoirs before 
pressure to commence 5 
1602. Frames, A. M. Clark, London. 
—Ilst April, 1882.—(A communiation from J. B. 
Tie objects are, First, to facilitate the joining of 
e objects are tate 
broken threads, ‘avoid twisting, and ent 


working and lubrication of the spindles more perfect ; 
Secondly, regulate the tension of the thread 
between the traveller and the feed rollers. The foot 
of each spindle has the form of a truncated cone with 
its a end downwards and rounded. The wharve 
has a downwardly at the lower edge, 
which surrounds the oil cup, and serves to stop the 
spindle by applying a brake when required to piece 
up the thread. 


Pianos, W. Fischer, Dresden.—8rd April, 1882. 


This relates to pianos in which the notes are pro- 
duced by forks of metal or other suitable material, 
and similar to tuning forks, and the improvements 
consist in the particular mode of connecting the forks 
to the sounding board of the instrument, in the means 
employed for rendering the sound more pure, and ina 
device by which the strength of the sounds may be 
modulated at the will of the player. 

1604. Vaporisinc F vips, C. Scott, Belfast.—3rd 
April, 1882. 4d. 

. This consists partly in the employment of a covered 

bowl or chamber made of iron, tin, zinc, copper, 

reelain, or other similar material, and having a 

‘unnel or pipe leading to the interior through a suit- 

able ee oe means of which the fluid to be 

employed is introduced, and the vapour created by 
heating such fluid issues for the sanitary or medical 
purposes intended to be effected. 

1605. Manuracrure or Wasuers, J. H. and 
J. T. Whitehouse, Tipton.—3rd April, 1882.—{ Not 
proceeded with.) 2d. 

relates to the general construction of machinery 
for the manufacture of metallic or other washers. 

1606. Workinc THE Bock Sysrem on RalLways, 
H. J. Haddan, Kensington.—3rd April, 1882.—(A 
communication from A. Flamache, Brussels.) 6d. 

The apparatus consists of three distinct parts: 
First, = controlling apparatus ; Secondly, the official 
signalling a tus, pletely i dent of the 
latter; and Thirdly, the indicators which have some 
points in common with the first and second apparatus. 
1607. Door Locks, J. Mathisen, Christiania, Norway. 

3rd April, 1882. 6d. 

This relates to improvements in the general con- 
struction of locks. 


1608. Automatic WeicHinc Macurnes, C. Reuther, 
Hennef, Germany.—3rd April, 1882. 8d. 
One part of the invention relates to an ment 


of the mechanism for opening and closing the supply 

of granular or pulverous material from the hopper to 

the receptacle of the weighing machine. Another 

part relates to the ar it of the hine for 

weighing liquids. 

1609. Parquet Fioorine, F. H. F. Engel, Hamburg. 
—8rd April, 1882.—(A communication from F. H. 
Schmidt, Altona, Prussia.)—(Not proceeded with.) 


This relates partly to the means of cutting the 
differently coloured or shaped parts of veneer. 


1610. Frepine Woot, &c., To CaRpDING MACHINERY, 
W. Cliffe, near Huddersjield.—3rd April, 1882. 8d. 
The inventor claims, First, the employment of two 
or more revolving spiked rollers in combination with 
a fan or beater; Secondly, the employment of two or 
more revolving spiked rollers in combination with a 
a ; Thirdly, the use and employment of 
a regulating plate or plates when used in combination 
with a loose bottom. 

1613. Taps asp Cocks, F. C. Fleury, London.—3rd 
April, 1882.—(Not proceeded with.) 2d. 

The object is to produce an efficient waste-prevent- 
ing tap or cock. 

1615. Uriiisation or Tipes orn OTHER WATER Power, 
B. Davies, London.—3rd April, 1882. 

This relates to improvements on patent No. 2012, 
dated 12th Oct., 1872, and ist. impr ti 
in the construction of the turbines and in obtaining 
additional work from the reservoirs by use of floatin; 
stages or pontoons placed in them to rise and fall wi 
the water, and to make the sluices or equivalent con- 
self-acting, tho may be operated by hand or 

1617. Macuines ror Cutrinc Woop BLocks FoR THE 
MANUFACTURE oF Matcues, F. Wirth, Frankfort- 
on-the Maine.—3rd April, 1882.—(A communication 
Srom G. Sebold, Karlsruhe.) 8d. 

t in imparting to 
its 


One of the impro’ ist: 
the knife or cuttera motion in the direction o! 
length at the same time as the advancing motion, in 
order to obtain a smooth cut surface. 

1621. ApsustaBLE Exposer, G. L. 
Addenbrooke, London.—4th April, 1882.—(Not pro- 
ceeded with.) 2d. 

This consists, First, in the use of a simple clock- 
work train governed by a fan to regulate photo- 
gr hic exposures, such clockwork train to release 

shutters, or their equivalents in other forms of 
shutter, when the apparatus is wound up, the 
shutter set, and the fly released. Secondly, the use 
of a rotating disc with two projections or their 
equivalent, for the purpose of regulating photographic 
exposures. 

1622. H. D. Pearsall, London.—4th 
April, 1882. 6d. 

The inventor claims, First, propelling the piston or 
plunger of a percussive rock drill by an explosive 
admitted to and fired in the cylinder of the drill. 
Secondly, effecting intermediate strokes by the 
vapour of a liquid admitted to the heated cylinder. 


1623. Bicycies, A. Gorse, Birmingham.—4th April, 
1882. 6d. 


This consists in the construction of bicycles in such 
a manner that the backbone is pivotted somewhat 
behind the centre line of the front fork. 


1624. Macuivery ror Drivinc TUNNELS oR SHaFTs, 
C. D. Abel, London.—4th April, 1882.—(A communi- 
cation from F, Rziha, Vienna, and F. Reska, Prague.) 


6d. 

This relates to an improved construction of ma- 
chinery for ae f tunnels or shafts wherein a 
revolving bore-hi is caused continuously to cut 
away the face of the rock by means of cutters so 

that one set thereof cuts a series of concen- 
tric circular grooves, leaving annular projecting ridges 
between them, which are then cut or broken away 
by another set of cutters, the advance of the bore- 
head being effected by a cylinder and piston actuated 
by hydraulic or other pressure. 


1625. Recoverixe Leap, &c., From Furnace Fumes, 
EB. A. and T. Sopwith, Westminster.— 4th 
April, 1882. 6d. 


The fumes are caused to pass through diap! 
of porous woven fabric placed in a horizontal or 
inclined position, whereby the solid matters are 
and fall on to the floor of the chamber in 
which the diaphragms are ded, and can be 
removed from time to time. 


1627. Seraratinc METALLIC AND OTHER BoDIES FROM 
B. Tillett, Leytonstone.—4th April, 1882.— 
“Se ion from E. S. Bennett, Colorada, 

The quartz or other earth is placed in a revolving 
drum of wire or meshed work, and provided with a 
screw-like blade, ora number of them if desired, in 
the interior, so that the particles larger than the 
meshes may pass to the end to be further reduced, the 
finer particles through the meshes and meet with 
jets of water pward directi 

— which saturate and partly break up the par- 
es, 

1628. Manvracture or Surrace Printinc Bioces, 
Diss, &c., J. Noad, East Ham.—4th April, 1882.— 
(Not with.) 2d. 

This relates to a mixture consisting of silicate, say, 

fine sand, 50 parts; clay or brick earth, 50 H 

ground , 50 parts; sul- 


glass 


acid, 10 parts ; 


phur, 10 These are well mixed, and placed in 
a crucible or retort and heated until brought to a red 
heat and stirred. This being carried out, the charge 
is ground and sifted, and the mixture used as follows: 
100 parts are put into a and heated to 450 deg. 
Fah., sufficient sulphur being used till the mixture 
has become fluid. It is then cast into ingots, which 
can be melted and used in the ordinary way of stereo- 
type casting. 

ury.—4 il, 1882.—{ Not proc with. 

This consists in making the shoes of india-rubber, 
either alone or in combination with gutta-percha, 
wood, leather, or other material capable of being 
securely attached to or combined with the rubber. 


1630. Osrarntnc Caustic Sopa AND CHLORINE BY 
THE Decomposition or Satine Souvtions, J. B. 
am, nae, and A, Watt, Charlton.—4th April, 
882. 

The inventors claim obtaining caustic soda and 
chlorine from the decomposition of saline solutions 
produced by electricity, being generated by the em- 
ployment of the hydrogen gas evolved during such 
manufacture. 

1689. Improvements In ELEctTRO Depositinc CoprEr, 
&c., W. H. Walenn, Islington.—4th April, 1882. 


4d. 

This relates to improvements on the inventor's 
previous patents No. 1540, 1857, and 3930, 1868, the 
object of which is to procure absolute adhesion of the 
electrolytic the metal underneath. 
deposit copper so that it may adhere and be in a soft 
condition the inventor uses the following solution :— 
32 oz. avoirdupois of cyanide of potassium (70 per cent. 
real cyanide), and 1 os. neutral tartrate of ammonium 
per gallon of liquid—this is charged with copper 
electrolytically ; the solution is then pleted by the 
addition of cupric ammonide as set forth in patent 
No. 3930, 1868. This solution is used at a boiling 
heat, which softens the coating of copper and increases 
the rate of deposition. Other parts of the invention 
relate to the prevention of evaporation of the solution, 
working copper, &c., solutions in a closed vessel under 
a known pressure, 

1641. Measvurine, &c., Liguip, J. M. Smales, Leaves- 
den, and H. J. Rogers, Watford.—5th April, 1882. 


6d, 

This relates to means and apparatus for pure 
and indicating the depths of — semi-liquids an 
fluids, in seas, rivers, canals, docks, &c., such indica- 
tions being transmitted to any desired distance. 


1643. Burrons, G. W. von Nawrocki, Berlin.—5th 
April, 1882.--(A4 communication from C. Brandt, 
Saxony. 


) 4d. 

The object is to enable sewn-on buttons to be easily 

secured to the fabric, and to be made so that the outer 

or top portion will entirely cover the thread sewing 
the button. 

1644. PortaBLe APPARATUS FOR EXTINGUISHING 
Fires, &c., M. Vinning, London.—5th April, 1882. 
6d. 

The apparatus is constructed for the utilisation of 
compressed air, which exerts its pressure upon water 
in a reservoir in such a manner as to throw a stream 
of the same through a nozzle with considerable force. 
1646. Bopsins Spoo.s, J. Spence, near Bradford. 

—5th April, 1882. 4d. 

The bobbins or spools are made of pa paper 
pulp, &c., coated with dissolved shellac, di pping oil, 
or other suitable varnish. 

1648. Verticat Rover anp Fixe MILLs, 
F. V. D. Wyngaert, Berlin.—ith April, 1882.—(A 
communication from 0. Soldan, Frankfort-on-the- 
Oder.)—({ Not proceeded with.) 2d. 

This invention consists in forming the grinding 
stones of rings of stone, a scoop or shovel apparatus 
regularly feeding the mill at all points. 

1651. Fire Escape anp EXTINGUISHING APPARATUS, 
W. R. Lake, London.—5th April, 1882.—(A commu- 
nication from L. D. B. Shaw, U.S.) 6d. 

This relates to fire esca in which a_ telescopic 
column is employed for elevating a ladder to any 
required height, and when so elevated to enable the 
column and ladder to be inclined in any direction. 
1652. Curss or Roaps anp Foorparus, J. J. Wheeler, 

Chelsea.—5th April, 1882. 4d. 

The object is to use the curb as a means for holding 
conducting wires for —— or electrical purposes, 
or even for pneumatic tubes. 


1654. Leatners ror THE Livinos or Hats, &c., 
C. J. Shaw and EB. Nordlinger, Glasgow. —5th April, 
1882.—( Not proceeded with.) 2d. 

This consists of an outside band of perforated 
leather or other like material, arranged next to an 

ner band of flannel or other absorbing material, 
with a thin band of waterproof material at the back. 


1655. H. Conolly, London.—5sth April, 
1882 


This relates to the construction of the water-closet 
pan so as to prevent the escape of sewer gas. 


1656. Carriaces Wacons, H. J. 
Barrett, Kingston-upon-Hull.—5th April, 1382. 6d. 
The carriage or wagon is made of detached parts, 
which may be bolted together or taken to pieces. 
1657. Apparatus FOR AUTOMATICALLY PLAYING 
Pranorortes, &c., W. R. Lake, m.—5th April, 
UR) oa communication from F. B. Moore, Boston, 
This relates to attachments for musical instruments 
having a keyboard, the said attachments being 
or to be readily secured to, or removed from, the 
said keyboard, and constructed and arran; 
mechanically strike the keys of the instrument, and 
thereby sound the notes or tones thereof in an order 
or succession corresponding to perforations in parallel 
rows in a music sheet, which is caused to travel in 
proper relation to the operating mechanism of the 
attachment. 


1658. Macutvery ror Sewrnc or Rivettine Drivine 
Bets or Straps, T. Wheelhouse, near Brighouse.— 
e object cut the t ani 
straighten the edges thereof, whilst they are passing 
through the machine to be sewn or rivetted together. 
1659. Uritisinc THe Action oF Sea WAVES FOR 
Drivinc Macninery, R. J. Scott, London.—5th 
April, 1882. 8d. 
The object is to utilise the motion of sea waves b 
their action on a float which is free to rise and f: 
within certain limits, whereby through the con- 
nection with apparatus or i \ hinery or 
mechanism may be driven. 


1661. Mitts ror Grinpinc Grain or Seep, W. R. 
Lake, .—5th April, 1882.(A communication 
pes N. W. Holt and R. K. Noye, Buffalo, U.S.) 8d. 
relates to roller mills, and consists, First, of 
feed mechanism to regulate the flow of material from 
the hopper to the rolls; Secondly, of driving 
mechanism, whereby the rolls are rotated = an 
endless belt clamped or — between two pulleys, 
whereby it is prevented from slipping, and the rollers 
thus prevented from changing their s; by fric- 
tional contact with each other ae § medium of 
the material passing between them; Thirdly, of 
mechanism to adjust the rollers to and from each 
other ; and, Fourthly, of peculiar dress ribs or corru- 
gations applied to the rollers. 


1664. Distrisutinc anp CuHeckine Tickets, J. Law- 
son and J. Sirech, Ud. April, 1882. 6d. 
This consists of a box divided into compartments, 
each containin, d 
wards by a w 80 as 
opening at the bottom, from which the 
drawn, the tion of the weight indicating the 
number of tickets that have been withdrawn from 
each com ent. Attached to the box is a number- 
ing or da’ mechanism. 


1662. Manuracture or THE WHEELS OF COLLIERY 
Convas, R. Hadjield, Shepield.—5th April, 1882. 


The inventor claims, First, the method of manufac- 
turing the wheel or under-frames of colliery corves or 
wagons by casting the same in steel or malleable iron 
complete at a — operation ; Secondly, the con- 
struction and method of fitting such wheel or under- 
frames when so manufactured. 

1668. ImprRoveMENTs IN THE ARRANGEMENT OF 
CUITS AND IN APPARATUS TO FaciLitaTe CoMMUNI- 
CATION BY TELEPHONE, F. A. Goold, Buston-road, 
—5th April, 1882. 6d. 

This relates to improvements in telephone switch- 
boards, &c. . 1 shows the switch-board. The 
subscribers’ lines are connected to Al A®, &., which 
are spring strips; crossing these at right angles are 
bars B! B2, &c. Cl C2, &c., are metal blocks, one for 
each bar A. The connections are made by pegs D D. 
The normal state of the line is with the peg inserted 
making connection between A and C. Blocks C! C2, 
&c., are connected with E! E?, &c., which are battery 
terminals, 


&c., are connected with the supports to which the 
armatures and indicators G! G2, &c., are pointed. 
When the armatures are against the magnets the cir- 
cuits are through spring H! &ec., I! T°, &e., to 
earth, the return being through subscribers % 
When the armature has fallen the circuits are by 
K! K2, &c., and se to earth through the instruments of 
the attendant at the station. B' B®, &c., are in pairs, 
and the two bars of each pair are connected with 
battery terminals, negative and positive. Fig. 2 is 
another view of the board. The patent also includes 
improvements in the subscribers’ instrument, &c. 
1665. Propucine Tannin, &c., B. A. Brydges, Berlin, 
—6th April, 1882.—(A communication from A. Mit- 
scherlich, Munden, Germany.) 4d. : 

The process consists principally in the action of the 
so-termed bi-sulphite of lime—sulphite of lime dis- 
solved in a weak solution of sulphurous acid—on 
previously steamed portions of plants or small pieces 
of wood, the water having a temperature above the 
boiling point. 

1666. Steam Borers, G. Stevenson, Airdric, N.B.—6th 
April, 1882. 

The object is, by improved modes of combining 
tubes having the water inside of them, with other 
parts, to form boilers which have extensive | 
surfaces, and it also comprises important nov 
arrangements of the furnaces and flues of steam 
boilers. 

1667. TricycLes anp Bicyces, 7. Forshaw, Smalley. 
—6th April, 1882.—(Not proceeded with.) 2d. 

This relates to improvements in the general con- 
struction. 

1668. Torrepogs, &., General W. N. 
Hutchinson, near Bideford.—6th April, 1852. ,. 

This relates to improvements on patent No. 1866, 
A.D. 1881, and it consists, First, in giving greater 
sensitiveness to the touch of any vessel a in 
contact with the torpedo by adding to the length of the 
upper cylindrical part of the head of the air chamber 
formed of thin metal, and in contracting the said 
metal part near its junction with the lower part of 
the air chamber ; Secondly, in withdrawing the safet 
pin by an electric current which destroys the chemi- 
cally-prepared twine that restrains a spring from 
withdrawing the pin. Should the torpedo drift, all 
danger is prevented by interposing another pin 
between the hammer and the copper cap. By releas- 
ing a cork attached by a thin cord to the drifting 
torpedo, its locality is shown ; and Thirdly, in the 
means for rotating a spiked wheel placed in front of a 
projected torpedo or arrow. 

1669. Frame ror Wacons, Hadysield, Lon- 
don.—6th April, 1882. 6d. 

The invention consists in casting a tipping frame by 
preference of cast steel or malleable iron, and affixing 
the same either by rivets or bolts underneath the 
wagon body. 

1671. Extincvisuine Fires, P. Amjorn, Compte de 
Sparre, Paris.—6th April, 1882. 6d. 

This relates to the employment of apparatus for extin- 
guishing fires in which gases are generated. 

1672. ManuractuRinG Cicarettes, P. Everitt, Queen 
Victoria-street.—6th April, 1882. 1s. 

The tobacco is fed through a semicircular trough by 
an endless band to the first pair of a series of grooved 
compressing rollers, through the whole of which it 
passes in succession, and is reduced to a cylindrical 
compressed form, which is fed on to a narrow web of 
paper, and carried by it to a tapering open tube, 
through which it passes, one edge of the paper project- 
ing to receive gum. A roller then folds down the 

med edge, and the roll is cut into the required 
fengths. 
1673. Crrcutar Macuinery, H. Barratt, 

Nottingham.—6th April, 1882.—( Void.) 2d. 

The object is to facilitate the production of fashioned 
fabric by circular knitting machinery, and for this 
purpose the apparatus is arranged to produce at 
pleasure circular knitted fabric, and then, as desired, 
to effect a fashioning of the same. The circular head 
the needles and the jacks levers 

and the operating parts revolve round it. C) 
jacks operate the n es, and have elongated ends to 
= operated by suitable surfaces to bring the needles 
into working position in the order desired. The 
fashioni ts are brought into operation by 


a jacquard or pattern surface. 

1674. Sarery APPARATUS FOR CaGEs IN Mines, &c., 
Cc. D , London.—6th April, 1882.—(A communi- 
cation from F. Pelzer, Germany.) 6d. 

This relates to apparatus for maintaining cages in 
their raised position, and for releasing them when 
required to be lowered ; and it consists in the use of 
catches mounted on shafts at the opposite sides of the 
staging, and prevented from turning so as to allow 
the cage to descend by means of levers and catches, 
until the latter are released. The shafts are con- 
nected to springs, which cause them to turn back into 
their original position after the cage has descended. 
Cataracts are used in combination with the shafts and 
springs to control the motion of the shafts. The 
retaining catches are disengaged by means of cam 
surfaces on a spindle which is capable of being turned. 
1676. Scacesoarns, &c., A. Millar, Glasgow. 

—6th April, 1882.—(Not proceeded with.) 2d. 

This consists, First, in making composite scale- 
boards of two thicknesses glued together, with the 
fibre of one at right angles to that of the other; 
Secondly, in making boxes from the composite scale- 
board in the same manner as mill boxes are 
made—that is, by ‘sco: ,” by which the box is 
made of one piece and the lid of another ; hae gp Tee 
leaving the boxes flattened out until 2 
the corners may be secured by tying, rivetting, or 
cementing in corrugating the sheets, so as 
toi trength 
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16'7'7. Fisuina Tacks, R. Clark, Bdinburgh.—6th 
April, 1882.—(Not proceeded with.) 2d. 
This relates to minnow or parr tackle, the object 
being to save time in fixing the bait. 


16'78. Borino Macuinery, J. Orton, Durham.—6th 
April, 1882.—(Not proceeded with.) 2d. 

This consists in making the borers or drills of steel 
of an oval section, thickest in the middle and taperin 
to nothing at the sides, and twisting the same wit! 
the required number of twists, The drill is carried in 
a frame adjustable up and down and sideway ; accord- 
ing to the requirements of the mane and the driving 
may be effected by nut and screw, in which case the 
nut should be reversible, so as to go into the ends of 
the driving screw to unloose the drills, 

1679. CLEANING AND Scourine Rice, &c., M. Church, 
Washington, U.S.—6th April, 1882.—(A communt- 
cation from D. Lukins, Georgetown, U.S.)\—(Com- 
plete.) 6d. 

An inner cylinder is caused to revolve within an 
outer perforated screen, the surface of the former 
being preferably part perforated and part full. On 
the inner cylinder shaft are fitted arms carrying fan 
blades, provided with brushes, so that currents of 
air are forced through the cylinder and screen, and 
through the rice between them, while the latter is 
acted upon by the brushes, 

1680. Bicycues, &c., W. Scantlebury, Lower Clapton, 
—6th April, 1882. 6d. 

This relates, First, to the application of a self-acting 
safety stop or brake to arrest momentum of the rider 
when the driving wheel comes in contact with an 
obstruction tending to throw him over the handle, 
and consists in forming on the head of the fork, 
towards the front thereof, an inclined serrated surface, 
which if the backbone is raised is brought to bear on 
a ball resting freely on the tire of the wheel, which is 
thus caused to grip the latter. The invention further 
relates to weighting the rim of the wheel at four 
equidistant places, so as to impart an additional 
momentum to the upper part of the wheel. Springs 
are applied to the head of the fork, and their ends 
rest on the backbone, so as to tend to keep the front 
wheel in line with the back wheel. 

1681. Brakes anp Coupiinos ror Rartway Carri- 
aces, &c., J. P. Davies, Chester.—6th April, 1882. 
6d 


The brake consists of four cast iron brake wheels or 
pulleys A A, each made in halves and bolted together 
when upon the axle upon which they are keyed. B 
are longitudinal rods to which are secured levers C, 
by which rotary motion is given to a transverse shaft 
working in wrought iron brackets. Wrought iron or 
metal brake straps E are fastened to the levers C. 
Upon the opposite sides of the wheels they are sus- 


pended to the framework by links F. The longitudi- 

nal rods B are made so as to be coupled with chains, 

links, or other svitable appli The pling 
apparatus consists of a lever H working upon a small 
fulcrum bracket I, links J J connected ther with 

a knuckle joint, from which it is suspended by ashort 

link chain to the end of the lever H. 

1682. Arraratus ror Workino Raitway SIGNALS, 
J. Harrison, Hackney.—6th April, 1882. 6d. 

The inventor claims the interposition between a 
signal lever controlled by interlocking apparatus and 
its signals of a latch which is disengaged by a passing 
train (causing the signal to be prt Au ut on 
against a following train whilst the signal lever 
remains in the off position), and which latch re-engages 
when the signal lever is moved back by the signal- 
man on the ‘‘on” or “‘ danger” position of the signal. 
1683. ManuFAcTURE OF THE PEROXIDES OF THE 

ALKALIES, ALKALINE EARTHS, AND HYDROGEN ; 
AND APPLICATION OF THE SAME, L. Mond, North- 
wich.—6th April, 1882. 6d. 

This consists partly in the manufacture of barium 
peroxide from carbonate of baryta in a cupola or con- 
tinuous kiln, in one part of which the material is 
exposed to great heat, so as to reduce it to caustic 
baryta, and in another to the action of hot air to pro- 
duce the barium peroxide. 

1684. Improvements IN TELEPHONIC INSTRUMENTS, 
A. E. Dolbear, Somerville, Massachusetts, and Lon- 
don.—6th April, 1882. 

This relates to improvements whereby a more 
advantageous effect of the vibratory action of the 
sound waves in telephonic transmitters can be uob- 
tained. In the inventor's instrument the relative 
position of the parts is so arranged that the sound 
waves will act so as to diminish the compression or 
closeness of contact of the electrodes at that phase at 


which in other instruments there is the greatest com- 
ion. One method of carrying out this principle 
s shown in Figs. land 2. A is a short tube cont 


capable of slight movement towards and away from 
each other, and are in connection with bat wires, 
A is the mouthpiece, * 1 is a longitudinal section, 
and Fig. 2 a section of the same on the line X X. 


1686. Lane. Houpers ror Prants, &c., J. Parker, 
Woodstock.—6th April, 1882.—(Not proceeded with. 


This relates to a metal sheath to receive a piece of 
glass, and also a second sheath containing a piece of 
any suitable material bearing the name of the plant. 
The glass will prevent the name from becoming 
effaced. 

168'7. Moror ror Drivina 
Latues, Tricycues, &., C. J. Griffith, jun., Lon- 
don.—6th April, 1882.—(Not proceeded with.) 2d. 

This relates to a pair of gear wheels worked by a 
weight or spring. 
Cases, D. Nicoll, Strand.—6th April, 


This relates to the construction of light and strong 
packages to be used especially for the post. 


1689. Improvements Exectric Lamps, G. 8. 
Young, Blackwall, and R. J. Hatton, Stratford, 
Essex.—6th April, 1882. 6d. 

The inventors regulate the arc by means of a brake 
on the feeding carbon, consisting of a chamber con- 


ing shoulder on the jacket will cause it to be stripped 
off the projectile. 


This relates to rotary motors in which the pressure 
of any fluid acts upon a series of sliding buckets con- 
fined in a circular casing, and produces direct rotary 
motion, 

1'704. Rowtocks, EB. J. Robertson, Ipswich.—S8th 
April, 1882. 4d. 

This relates to the construction of rowlocks so as to 
enable them to be ay and wie without 
detaching them from the socket by which they are 
secured to the gunwale of the boat, and it consists in 
forming the socket with an enlarged recess to receive 
and retain a ball formed at the lower end of the stem 
of the rowlock, while the upper side of the socket has 
a recess to receive an enlargement at the top end of 
= stem of the rowlock ; by lifting the rowlock so as 


gage the projection from the socket it can be 
allowed to fall inwards. 


1'706. &c., Fats, Orns, &., 
C. M. Pielsticker, Kilburn.—10th April, 1882. 
This consists; First, in the continuous distillation 
of fats, oils, glycerine, resins, and hydrocarbons by 
forcing an indaate mixture of the same and steam 


a surrounding the carbon, so arranged that 
the are made to jamb equally all round between 
the inner circumference of the chamber and the car- 
bon, and to move it into the proper position for regu- 
lating the arc when the said chamber is acted on by a 
solenoid or its armature. When the arc is adjusted 
the chamber is released by the solenoid, the balls 
being released by coming Fe a stop, such as a tube 
or ring, connected to the lamp frame. 


1690. Manvracrore or NickEL, P. C. Gilchrist and 
S&S. G. Thomas, Westminster.—6th April, 1882.—(Not 


proceeded with.) 2d. 

This relates to the manufacture of nickel by treating 
crude nickel pig, in which nickel exists in combina- 
tion with carbon and more or less iron and other 
substances, by injecting currents of air into the 
melted crude material. 

1692. Improvements DynAmo-ELEcTRIC oR Mac- 
NETO-ELecrric Macuines, D. T. Piot, Great Tich- 
field-street, London.—6th April, 1882. 6d. 

@ accompanying figure will explain the construc- 
tion of the machine. Theinventorclaims the arrange- 
ment of bobbins forming the armatures fixed in radial 


series and parallel to the axis of rotation, so that such 

series of bobbins may come between the poles of the 

magnets. The magnets are placed so that their poles 
correspond with the radial lines of bobbins. 

1698. or INpIcATING THE PERIODICAL 
ARRIVAL AND DEPARTURE OF EmpLoyes, W. M. 
Bristol.—8th April, 1882.—(Not proceeded 

with. 5 

This relates to improvements on patent No. 2472, 

A.D. 1881; and consists, First, in providing the check- 

ing apparatus with shoots, so that the employés 

leaving or entering by another apartment may pass 
their checks into the machine; Secondly, in pro- 
viding the machine with an open circular hopper, so 
that any number of checks may be passed in at one 
time ; Thirdly, in the mode of supporting the central 
spindle which actuates the moving of the 

apparatus described in patent No. 1554, a.p. 1855, 

whereby the box to receive the checks can be with- 

drawn at will. Other improvements are described. 

1694. Cornice Potes, CurTaIn SusPENDERS, &c., C. 
oe and J. Cook, Birmingham.—8th April, 


This relates to improvements in cornice poles and in 
curtain suspenders, and also in the mode of manufac- 
turing the cornice rings of such suspenders, which 
mode is applicable to the ture of rings, arm- 
lets, &c. 
1695. Breaxwaters, &c., G@. H. T. Beamish, Queens- 

town, Jreland.—8th April, 1882. 6d. 

The object is to form breakwaters and other struc- 
tures so that they are solid and bound together as one 
mass as far as lateral or side thrust is concerned, but 
so that any vertical settlement can take place without 
affecting the other parts ; and it consists in the mode 
of forming the blocks of which the structure is built 
up with projections and recesses to interlock. 


1696. Fisuina Bait, M. Carswell, Glasgow.—8th April, 
1882. 4d. 


This consists in the use of a piece of vulcanised india- 
rubber, shaped and coloured to represent a worm in 
the action of moving through water. 


1698. Boxes on CasES FOR THE TRANSMISSION OF 
Sampies By Post, M. J. Verkouteren, Fenchurch- 
street.—8th April, 1882.—(4A communication from R. 
Chapin, Texas, U.S.) 6d. 

The body is cylindrical and closed at bottom, and is 
preferably stamped out of sheet metal. A stem with 
a screw thread at its upper end is fixed in the centre, 
and receives a wooden or other cover which screws on 
to it, so as to close the open top. 


1'700. Macuinery For Gatvanisinc Iron, 7. 
H. Johns, London,—8th April, 1882. 6d. 

The object is to prod a fine finished sheet of 
galvanised iron without the manipulation hitherto 
required, and at the same time an improved surface is 
put on the sheets. e sheets are put in at one end 
of a flat metal bath containing the coating metal, and 

ushed forward until seized by a pair of rollers heated 
y gas, and which feed the sheets through a pair of 
metal operators or surface dressers, which planish the 
plates and produce a good surface thereon by 


1'708. Prosecrines ror OrpNnance, B. Palliser, West 
Kensington,—8th April, 1882. 6d, 
This ists in the use, in combination with pro- 


ing two tongues or electrodes BC formed of thin 
metal of a width nearly equal to the ‘diameter of the 
tube, and extending longitudinally from the wire 
terminals at the other end of the tube; B C are 


jectiles for ordnance, of a jacket or casing fitting with 
an internal surface of tapering diameter upon a cor- 
respondingly tapered surface of the projectile, so that 


on the projectile s an armour plate, a project- 


gh a coil, pipes, or retort connected with a con- 
denser and kept at the distilling point of the material 
under treatment; Secondly, the continuous produc- 
tion of ben by forcing an intimate mixture of steam 
and hydrocarbons through a coil and retort, the latter 
filled with incandescent coke ; Thirdly, the ti 


the hydrochloric acid formed during the reaction 

from attacking the peroxide after it is made and 

the liberation of free chlorine. 

1728. Tuse Expanver, @. Lohf, Berlin.—12th April, 
1882.—( Not proceeded with.) 2d. 

This relates to a tube expander, the main body of 
which does not serve to hold the rollers, but only to 
guide the conical spindle, and ends with a flange to 
which the roller holders are pivotted. 


natural state or after previous drying or roasting, and 

lyes. 

and then separating the saponified parts from those 
not saponified by pressing and filtrati 

1'72'7. AN Automatic Current Director ror ExLEc- 

TRIC Macuines, W. Fisher, Birmingham.—l2th 


April, 1882. 6d. 

The object of this invention is to prevent the current 
from dynamo machines passing in the wrong direc- 
tion, and has special reference to electrotyping and 
plating processes. It consists in a permanent — 
suspended between two electro-magnets in such a 
manner that it is attracted by one or the other 
according as the current passes one way or the other 
through the coils of the electro-magnets. The per- 
manent magnet throws into circuit one of two other 
electro-magnets, the armature of which carries with 
it the connections in such a manner that the current 


boiling of linseed and other oils, by forcing an inti- 
mate mixture of the same with steam and air through 
a coil in a boiler kept at a temperature a little below 
the distilling point of the oil; Fourthly, the continu- 
ous saponification and acidification of fats and oils 
for the production of fatty acids and glycerine by 
forcing an intiniate mixture of fat or oil and alkaline 
solution, or of sulphuric acid instead of the alkaline 
solution, through a coil or retort at an elevated tem- 
rature; Fifthly, the continuous saponification of 
ats and oils to produce soap by forcing a mixture of 
steam, fat, or oil, and alkaline solution in the propor- 
tion to form a neutral soap through a heated coil or 
pipe into a closed boiler; and Sixthly, in apparatus to 
carry on the operations. 


1709. Sreerinc Gear, 7. Britton, Sunderland.—11th 
i 6d 


April, 1882. 6d. 

The object is to distribute the wear and tear and 
strain over the whole machine by arranging the gear- 
ae mn such a manner as to reduce any vibration and 
noise to a minimum, and constructed in such a manner 
that it can be changed from steam to hand power 
instantaneously without the necessity of setting the 
engines or gearing to a particular position as is now 
usual, It consists, First, in the use of double-cylinder 
—— capable of working independently, and also 
of being.connected and working in unison ; Secondly, 
in dividing the crank shaft at the centre and connect- 
ing it by a clutch which is loose when the engines and 
gear are in working order, but can be tightened to 
allow theengines to assist each other ; Thirdly, in the 
employment of two worms, one on each end of the 
crank shaft, ng with worm wheels on counter- 
shafts at right angles thereto, and communicating 
motion to the spur wheel on the main shaft by spur 
pinions, thereby actuating the sheaves around which 
the rudder chain passes ; and Fourthly, in regulating 
the valves automatically by the rotation of the main 
shaft and the actuation of the same by a hand wheel 
above, the spindle of which works the starting and 
regulating lever and passes through, and around which 
works the hand gear, the regulating lever being capable 
of adjustment to suit various lengths of tillers. 


1710. Orpwance Macuine Guys SMALL-aRMs, R. 
M. De Ricci, Piceadilly.—11th April, 1882.—(Not 
proceeded with.) 2d. 

The object is to better enable guns to withstand 
the prolonged strains set up within them under the 
present system of gradual ignition of the charge, and 
also to produce such weapons more expeditiously and 
economically, and it lly in steeli 


+. 


must always pass in the same direction through the 

external conductors. 

1728. Processes oF MANUFACTURING GLYCERINE 
FRoM Soap Liquor, B. J. Young, Manchester.—12th 
April, 1882.—(A communication from J. P. Batter- 
shall, New York.) 4d. 

The invention consists ly in the process of 
separating glycerine from waste soap liquor by the 
neutralisation of the alkalies therein contained, 
evaporation, the addition of certain chemicals, the 
removal of fat and rosin by suitable means, the use 
of the centrifugal machine, and distillation. 

1730. Maxvuracturg or Rep AnD YELLOw CoLouRING 
Supstances, J. Wetter, New Wandsworth.—12th 
April, 1882.—{A sommunication from 0. Bredt and 
Co., Unter-Barmen, Germany.) 2d. 

The inventor claims the manufacture of red and 
yellow colouring matters by treating the hexa- 
chlorides of hexazo-compounds of naphthalene-benzol, 
and other aromatic hydrocarbons with naphthol, 
resorcin, and other phenols, and the sulphonic acids 
of the same. 

1781. Macuinery ror Beve.urnc Grass, T. Parson- 
age, Barnsbury.—1l2th April, 1882. 6d. 

This consists in the application of a new feeding 
mechanism whereby the travelling table, after 
travelling the required dista.ce in either directi: 
has its motion automatically reversed. 


1'782. SzcrionaL Warptnc anp MACHINES, 
J. C. Sewell, BE. Hulton, and J. Bethel, Manchester.— 
12th April, 1882. 6d. 

The object is the attainment of a uniform speed for 
the yarn while it is being wound upon the section, 
and the prevention of injury to the yarn by the 
presser. 

1736. Looms, 7. Blackhurst, Preston.—12th April, 
1882.—(Not proceeded with.) 2d. 

This relates to the dobby or jacquard mechanism, 
and consists in the employment of a novel —_ 
ment of apparatus more particularly applicable for 
producing the cross borders of pocket handkerchiefs, 
table-cloths, or other such-like articles. 

1739. PorTaBLe Sprinc ATTACHMENTS FOR BaTus, W. 
P. Thompson, Liverpool.—l2th April, 1882.—{A 
communication from W. H. Seymour, New York.}— 
(Not proceeded with.) 2d. 

The principal parts are a bath of usual construc- 
tion, hot and cold water faucets, spray attachmen’ 
consisting of a hollow tube, having one side sha; 


interior face of the gun barrel tube or lining after the 
gun has been bored and rifled. 


1711. Bieacninc VecETABLE AND ANIMAL MATTERS, 
E. and R. Jacobson, Berlin.—1lth April, 1882.— 
(Not proceeded with.) 2d. 

The object is to substitute for the xide of 
hydrogen (used for bleaching purposes) baths which 
are obtained by mixing the solutions of certain salts 
with peroxide of barium. 

1'714. Sream or AiR WHISTLE, J. Cran, Leith.—1lth 
April, 1882. 6d. 

The object is to enable steam or compressed air 
to sound a variety of notes, and it consists in 
arranging the tube of an “‘organ-pipe whistle” so 
that the length of the part exposed to the action of 

e steam or compressed air, which issues from the 
slit or slits formed by the tongue, can be varied and 
the notes thereby changed. A piston is fitted in the 
tube and can be adjusted by a hand lever fitted with 
a pointer moving over a dial on which the different 
notes are marked. 

1715. Hypravutic Exoryes, Capstans, &., B. and F. 
W. Walker, Leeds.—11th April, 1882. 8d. 

The improved engine consists of four similar single- 
acting cylinders arran in pairs face to face. In 
each pair of cylinders a double ram works, and a 
forked connecting-rod, embracing one of the cylinders, 
connects the ram with a crank, the two cranks being 
set at right angles on the shaft. Bach double ram has 
an arm connected by a rod with a lever fixed on a 
spindle, which enters the valve-box containing the 
valves which actuate the rams. Each valve has three 
ports, each end one communicating with one of the 
two opposite cylinders, and the middle one communi- 
cating with the return water. 

1'716. Wasuina Coat, 7. Bell, jun., Saltburn-on-the- 
Sea, Yorkshire, and W. Ramsay, Fursdale Colliery, 
Durham.—11th April, 1882. 6d. 

This relates to improvements on the apparatus for 
washing coal described in patent No. 2356, a.p. 1881, 
and it consists in the use of a trough placed in an 
inclined position and receiving the coal at its higher 
end while a stream of water is directed along it. 
Arms or stirrers are carried by a shaft partially 
rotating, so as to cause the arms to oscillate and 
agitate the coal. Ledges are formed at the bottom of 
the trough and prevent the heavier matters passing 
onwards, and beneath them are flexible flaps which 
prevent impurities passing down beneath them to the 
washed material. 

1718. Dryinc Macurnes ror UsE IN DRESSING OR 
Fasrics, 4. M. Clark, London.—llth 
April, 1882.—(A communication from La Compagnie 
General de Teinturerie et Appréts, ‘* System André 
Lyon,” Paris.) 2d. 

The machine consists of a steel-drying cylinder 
heated interiorly by the circulation of steam, and an 
endless web which carries the fabrics round the 
cylinder. 

1720. Fives or Cases For Letters, &c., W. P. 
Thompson, Liverpool.—llth April, 1882.—(A com- 
munication from G. W. Nauerth, Cincinnatti, U.S.) 
6d. 


This relates to paper files, and consists of a kind of 
tray in which a series of index leaves are placed to 
receive the papers to be filed between them. A cover 
is placed on top of the index leaves, and projections 
thereon take into racks let into the sides of the tray. 
1721. Leap Peroxinpg, &c., F. M. Lyte, Savile-row. 

—18th April, 1882. 4d. 

This relates to the manufacture of metallic peroxide, 
and especially peroxide of lead, from soluble salts of 

e metals, and in the case of lead especially from 
chloride of lead, and it consists in the use of a solution 
or cream of bleaching powder, to which has been 


added some quicklime, or hydrate of lime, so as 
when added to the metallic salt solution to prevent 


mn , with the said concave surfaces perforated 

with small holes. 

1742. Preparation or CREAMS OR BEVERAGES, F, 
P. Beck, Brussels. —12th April, 1882. 4d. 

This relates to the preparation of syrups, and their 
combination to form creams or beverages. 

1748. APPARATUS FOR MANUFACTURE OF COMPRESSED 
Fur., J. Lilley and F. Morris, Swansea.—12th 
April, 1882. 6d. 

This relates to the filling into moulds, cooling and 
compressing thereof, and also of providing simple and 
efficient apparatus to effect the same. 

1744. Sewixe Macurnes, A. Guillaume and A. Lam- 
bert, Belgium.—12th April, 1882. 6d. 

The invention consists, First, in replacing the cops 
or spindles and small shuttles, which contain only a 
small quantity of lower or under cotton, by large 
cops, spindles or bobbins and shuttles; Secondly, a 
combination in a sewing machine of a shuttle, a guide. 
a frame, a ring-shaped i ~ with a toothed rim, an 
their accessory parts ; rdly, an arrangement of 
mechanism for forming the stitch; Fourthly, the 
combination of a tension lever with the needle carrier 
and the upper thread. 

1751. Wrspow Cieaninc CHAIRS OR FIRE-ESCA 
W. P. Thompson, Liverpool.—13th April, 1882. 
— from A. Dormitzer, New York.) 


The invention consists of an improved clamping 
device for securing the chair and fire-escape to a win- 
dow sill, and of a simple, safe, and readily manipulated 
fire-escape combined with and secured to the nowy 
1'754. APPARATUS OF Gas MoToR ENGINES, 

F. Anderson and F. W. Crossley, Manchester.—13th 
April, 1882. 6d. 
The invention consists in the use of a coil or bunch 


of wire F in the ignition cavity C of the slide B of a 
gas motor engine, in combination with a gas jet sup- 
plied from the main. 

1755. FoR ASCERTAINING THE GRADIENT 
OF ANY INTERNAL OR EXTERNAL SurrFace, &c., P. 
Jensen, London.—18th April, 1882.—(4 communica- 
B. F. Macgeorge, near Melbourne.)\—(Com- 

ete, 4 
The inventor claims the method of ascertaining the 


April, 1882. 6d. 
2d. 
1725. Manoracture or Soap, &., F. C. Glaser, 
Berlin.—12th April, 1882.—(A communication from 
Dr. 0. Liebreich, Berlin.) 4d. 
This consists in producing soap from oleaginous 
fruits or seeds by the | either in their 
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gradient of any internal or external surface, <4 
with the magnetic bearing of such gradient, 

means of vessels containing a fluid which will clit, 
and also of a compass card and needle floating on 

of such fluid, such vessels being conveyed to the post 
tion to be tested, allowed to remain there until the 
fluid has ceased to be fluid, and then withdrawn. 


1766. Fousninc TRE Exps oF 8. 
Fox, Leeds.—13th April, 1882. 6d. 

The finishing or trimming is effected by the use of 
a suitably driven circular saw, in conjunction with an 

adjustable cradle furnished with slides and rollers (or 
their equivalent), upon which the tube to be o} ted 
upon is moun in such a manner that the said 
rollers in the case of a corrugated tube take into the 
hollows of the corrugations thereof, and in the case of 
a plain tube bear against the outer periphery of the 
same, and that the tube when so mounted is capable 
of being rotated on the rollers. 


1768. Ivp1a-RUBRER Sprixos For Rartway Burrers, 
&c., R. Jah —13th April, 1882.—(Not 
proceeded with.) 

This relates to the a. of the annular staying plate, 
so as to avoid all cutting action of the plate on the 
india-rubber. 

1769. Improvements rx Seconpary Batrerres, J. H. 
Johnson, Lincoln’s-inn-fields.—13th April, 1882.—(4 
communication from C. A. Faure, Paris.) 6d. 

This relates to a vessel to hold the liquid of 
secondary batteries. The inventor constructs the 
main body of the vessel of metal, Portland cement, 
or other similar substance coated with varnish, and 
then covered with asbestos, felt, canvas, wood, or 


paper pulp. Other modifications of this method are 
also described and claimed, as well as a mode of 
supporting the electrodes. 


1770. Meratuic Barus, W. H. Luther, —13th 
April, 1882.—(Not yay with 

The invention consists in the ove Mg ‘application, 
shaping, and jointing of thin sheets of iron or s' 
as the material of which to construct the baths. 
1771. Masvuracrure or Sree, &c., Fox and J. 

Whitley, Leeds.—13th April, isse. 

According to one arrangement aeons in the draw- 
ing A Aare the rolls of an ordinary mill in elevation. 
B B are portable furnaces, and C is the metallic sub- 
stance under treatment. This substance is passed 


the furnaces B. = which not is the 

original heat ret d, but 1 hea’ 

in its continued reduction is peamnaene honey to it, thus 

avoiding its removal tv a furnace for reheating. 

1774. IMPROVEMENTS RELATING TO ELECTRICAL 
Circuits, &c., A. Muirhead, Westminster.—l4th 
Apri, 1882. communication from J. A. 
ond F. Kinsman, Bombay.)—(Not proceeded with. 
6d. 

The object of the invention is toenable two or more 
circuits to be carried on the same supports, to obviate 
induction effects, and increase the capacity of the 
supports for carrying wires. The invention is carried 
out by the use of various forms of insulators of porce- 

ain, &c. 

1775. Hemp anp For Paper- 
MAKING, A. C. Henderson, London.—l4th April, 
1882. (4 communication from A. Deineurs, Hujs- 
singhen, Belgium.) 4d. 

The invention consists in suppressing the bleaching 
by gaseous chlorine, which follows the reduction of 
the rags to half-stuff, by substituting for it a soluti 


2142. A. Snow, U.8.—6th 
May, 1 or communication from J. Quin, Wake- 
man, U. 

This relates to a novel method of out 
and Tin partly ould-boards. 


Locks, M. Gilmour, May, 1882. 


The lock ists of a st ite which holds 
together the whole of the oninee mechanism, so that 
the said mechanism and plate can be separated from 
the stock as one piece. 

2328. &c., F. J. Smith, Heywood. 
—18th May, 1882. 

The invention r raising 
each of the top rollers and holding hy out ot 
whenever its particular end or thread brea! Be- 
tween the roller stand A which carries the = roller 
B and the roller is mounted a rocking 
D, running the entire length of the frame and actuated 
by an excentric on the bottom shaft (or by any other 
“oe means). Upon this shaft is fixed a series 

of light arms or projections G, one to each end or 


Sd. 


thread. Between the rollers B B!, and the thread board 
is arranged a series of eyes or twirls I, through which 
the ~~ pass, and which are held up by the tension 
Each of these ¢ Pt at the end of a small 
a sliding frame or sup- 
por thread. breaks and its eye or 
twirl I is released the hinged piece K falls and comes 
into contact with one of the arms or projections G on 


the shaft D, which arm asthe shaft rocks lifts the 
hinged piece K and its sliding sup L; and as the 
top roller B rests on this support, it is lifted boonen od 


from the bottom roller B! and wh d from drawing 

off any more thread. 

2352. J. Preston, London.—l8th 
May, 1882. 

The essential features are the jointing of the back 
irons and mode of attachment of the same to the body 
of the . the attachment of the 
front wheel so that it may be Gu under the body 
of the perambulator. 

2885. Evecrric Macuines, J. A. Berly, London.— 
19th June, 1882.—(4 communication from M. F. 
P. Maquare, Paris.) 6d. 

This machine has the armature arranged in sections, 
for convenience of renewal. 

2921. PREPARATION FOR MASKING THE Navszous 
Taste oF Mepicines, W. H. San 
Francisco.—20th June, 1832.—(Complete.) 2d. 

This relates to a preparation to be c hiefly useful to 
disguise the bitter ~=y" of A: ine and other 
extract of a herb ‘known as as yerba 


sone: IMPROVEMENTS IN en 


This consists in certain structural and other 
improvements in the Planté and Faure 


by causing the from fresh 
tact with highly heated surfaces 
Siroulstion in the water leg dividing the fret 
tudinally ; to prevent the damper and its supports 
from being injured by the heat ; to connect the damper 
covering the outlets from the compartments by a self- 
packing a joint to the water leg; and to 
cause all flakes, cinders and the like carried by the 
draught from one compartment to be arres' and 
consumed in the other. The top of the compartments 
is of fire-brick, and they communicate with each other 
through opening X in the water leg B. A damper F 
is caused alternately to cover the outlets of each com- 
partment to the combustion ber E, and so cause 
the gases from the fresh fuel in one compartment to 
pass over the incandescent fuel in the other, and come 
a with the fire-brick roof of the other com- 


$319. Treatwent or Hives orn Sxixs, W. R. Lake, 
July, 1882.—(A from 
. Perkins, 


animals to obtain therefrom sheets of uniform thick- 
ness, and stri of uniform width and thickness 
throughout. e hides are first treated to remove the 
hair and other impurities, and then allowed to dry 
whilst keeping the hides stretched, after which they 
are reduced to uniform thickness by any suitable 
means, and then cut into strips of uniform width if 
—— strips can be coated with shellac or 
wane, end used instead of cane to form the seats of 


Bs EMPLOYED In Twist Lace 
W. Spowage, Not July, 1882. 

The improvement consists in forming a tab or a 
jection on the under side of rh comb blades nearest 
the bars carrying the threads on one or both sides, the 
thickness of the gate when the blades are placed 
together, and the metal cast on them ; the projections 
form a solid rib or comb underneath the nose, and hold 
them (the blades) firm. By this means the 
travel safer from one comb bar to the other, and 
tend to prevent wrong gating. 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


266,348. Sprinc-roors Harrows, Hiram Codd, 
Kalamazoo, Mich.—Filed June 28th, 1881. 


Brief.—The tooth seat is formed with an extension 
ice, 


ha a funnel-shaped orifi 
having fun and 


and the tooth with 
curved and 


shank. A binding plate and bolts secure the tooth 
to the seat, and a bolt passing through the said 
orifice and slot nl A, in binding the fe teoth rigidly 
to the seat. The binding bolts may be loosened to 
allow the tooth to rock or play slightly in its bearings, 


266,396. Batance-sprinc Hotper For WatcueEs, 
Theodore Smith and ogee P. McKoon, Frankiyn, 
N.Y.—Filed Apmil 28th, 1 

Claim.—The egy Awad for hair springs of 

g of the stud A, having the hori- 


batteries. The inventor uses ebonite, a the 
ees plates as an insulator and to obtain rigidity. 

hen adapted for indirect discharge he uses powders 
or oxides of lead previously peroxidised and reduced 
a number of times by a current, finally reduced as to 
one part and finally peroxidised as to the other part. 
Such oxides or powders are first gE pared and after- 
wards revivified when exhausted special process 
raemcsne of the use of acid or alkaline baths. Other 


of chloride of lime. 

1776. Sewixe Macutnes For ORNAMENTAL STITCHING, 
J. T. Glasier and A R. Briggs, Southport.—l4th 
April, 1882.—(Not proceeded with.) 2d. 

This relates to improvements in sewing machines 
for producing ornamental stitching of the hems or 
folded edges of fabrics, and also the peculiar stitch 
called herring-bone. 

1779 Seeps, &c., H. Holt, 
Bull.—l4th April, 1882. 

The invention consists in .. the seed to a 
crushing or bruising strain by passing it first between 
rollers placed one above the other, the top roller being 
subjected to an elastic pressure. 

1781. Roap Venic.es, J. Wetter, New Wandsworth. — 
14th April, 1882—{A communication D. 
Meurisse, Marly-les-Valenciennes, France.)—({Not 
proceeded with.) 2d. 

This relates to the fore of road vehicles, 
and has for its object to increase their durability by 
making them of steel cast in one piece. 

1782. InsTRUMENTS FoR MEASURING THE INCLINATION 
or PLANES, G. Griitter, Berlin.—l4th April, 1882.— 
(Not proceeded with.) , 

This relates to means of measuring the inclination 
by a spirit level. 

1786. Surps’ Bertus, W. R Lake, London. 
—l4th April, 1882.{A communication from J. 
Alexander, Boston, U.S }—{ Net proceeded with.) 2d. 

This relates to ships’ berths which are hung to 
swing with the motion of the vessel, so as to retain 
under such motion a level Position ; and consists 
essentially in an arr an of 
ees bolts, and of a weight or weights for the 


1789. Boots anp SHogs, J. Wetter, New Wandsworth.— 
15th April, 1882.—{A communication from & K. 
Hindley, U.8.) 

This consists in the peculiar mode of joining the 
upper to the insole and outer sole. 

1801. Motrve Power Apparatus, T. C. Boutet, Paris. 
—L5th April, 1882. 6d. 

The apparatus is based on Marriotte’s law of - 
* compressibility and elasticity of gaseous fluids ;” 
Pascal's principle of the “‘ transmission of pressure ‘in 
all directions ;” and on Archimedes’ principle of the 
** theory of immersed bodies. 


1817. CrYsTALLISABLE SucaR FROM Raw 
Sucar, J. H. Jonson, London.—lith April, 1882 — 
(A communication from A. Wernicke, Halle, Prusna, 
W. Pfitzinyer, Prague, Austria. )—{Complete.) 


The ‘invention is based on the property of acetic 
acid being a solvent of all foreign matter contained in 
raw sugar, in saccharine juices, in syrup, and in 
molasses, while crystallisable sugar is absolutely 
insoluble therein. 

1929. Socker Stipes ror SupportTine 
W. Randle, Birmingham.—22nd April, 
1 

This consists in manufacturing the socket slides 
from a cylindrical tubing of brass or other ductile 
metal or alloy by a drawing process, the drawn or 
shaped tubing being cut transversely into lengths, and 
the said lengths converted into socket slides. 


are also Gescribed and claimed. 

3041. INTERNAL STOPPERS FOR poet W. Froggatt, 
Nottingham.— 28th June, 1882. 

This relates to the | internal cylin- 
drical stoppers, conical piston rods, and india-ru' 
washers. 
$178. MaycractrurE or Bore ToorH- BRusH 

Hanpies, &., W. R. Lake, wry July, 
1882.—(A communication from A. C. Estabrook, 
Florence, U.8.)—(Complete.) 1s. 6d. 

This relates to the employment of machinery for 
the production of handles of absolute uniformity of 
contour. 

3283. Repuctxc, CLEANING, AND DEGERMINATING 
Wueat, S. Pitt, Sutton.—1lth July, 1882.—{4 com- 
munication from C. L. Gratiot, St. Louis, U.8.)— 
(Complete.) “6d. 

The object is to remove the germ, fuzz, and other 
impurities contained in the crease of the kernels, and 
it consists in breaking the kernels longitudinally 
through the creases and removing the germ, &c., by 
rubbing or wearing them off without crushing or 
Te ge the germs or the half sections of the grains. 

om 4 is subjected to the action of a frustrum- 

— roll with furrows provided with rounded ridges 

extending from top to bottom of the roll, in a 

Ghnatien diagonal to its axis. The roll revolves 

within a case formed with furrows running in the 

opposite direction; and the grain when split is 
subjected to the action of gravity and centrif: 
force i cane, the thereby thoroughly 
remov. 


TEAM Borer Fire-poxes, W. R. Lake, Lon- 
m 


This relates to fire-boxes divided into compartments, 
and in which the products of tion pass from one 
3232 


compartment to another on their way to the chimney, 
and the objects of the invention are to prevent smoke 


zontal transverse aperture a th hrough one end, one side 
of said aperture being rounded or convexed, and of 


cut-away or reduced screw c, working in 
a ot eaded aperture intersecting the horizontal 
or transverse aperture a, and having an overhanging 
portion — above the transverse aperture a, the 
said redu or cut-away side of the screw being also 
rounded or convexed, as shown and bed, and 
for the purpose set forth. 
266,408. Fioop Heinrich Voelmi, New York, 
N.Y.—Filed April 24th, 1882. 
PB my my pipe enters one of two com ents 
parated a partition and connecting at bottom 
= is Tt abeoed by by a valve controlled through chains and 
lever by a float in the smaller compartment operated 
by the rise and fall of water therein as received 
through the outlet pipe. Claim.—An apparatus to 


266 403 


prevent the See of sewer pipes during flood tide, 


consistin two adjoini 


by a partition a 
an opening at its lower part for a free passage 

water between the apartments, a float which 
rides upon the surface of the water, a chain con- 
necting the fivat to a lever le why transversely to the 
partition, and a valve van oi ar e top of the se wer 


d ected by a chain to the lever, substan- 


266,424. Grain Separator For THrasntno Ma. 
CHINES, Cephas IV. Brackett, Jordan, N.Y.—Filed 
July 18th, 1882. 

—In a grain separator, the laterally vibrating 


wooden blocks H A having slots 

and bolts, combination with 

and described. 

206,267. Evectric INCANDESCENT Thomes A, 

Bdison, Menlo Park, N.J.—Filed April 26th, 1882. 

Claim.—(1) The method of manufacturing incan- 

descent electric lamps, substantially as set forth, con- 


forming the inclosi; bulb or be 
directly fr from molten or pot glass, forming 
(266.447) 
the supporting tube or neck for the incandescent 


conductor, sealing therein the leading-in 

attaching the carbon thereto, and then hermetically 
uniting the = =s welding together prior to the 
exhaustion of the lamp, substantially as set forth. 
(2) A leading-in wire composed of a central platinum 
section for sealing into the glass an outer section and 
an inner section, having a clamping device formed 

integral therewith, substantially as set forth. 
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VeRy little progress has yet been made towards 
the development of the pe reefs which, says the 
Colonies and India, have been proved to exist in 
Ceylon, owing to the want of proper —, 
with which to work the quartz which the a id 
of the Bank of England has analysed with high 
results. 

Epps’s CocoA.—GRATEFUL AND COMFORTING, 

—‘‘ By a thorough knowledge of the natural laws 
which govern t ‘the operations of digestion and 
nutrition, and by a careful a neg " the fine 
properties of well-selected Cocoa, M has 

rovided our breakfast tables with ae icately 
Covina beverage which may save us many 
heavy doctors’ bi It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built enough to resist 
every undreds of subtle 
maladies are ating around Me ready to attack 
wherever there is a weak — We may escape 
many a fatal eeping phar well 
fortified with pure bl = a properly nourished 
frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk. agold only in packets 
labelled—“‘ James Epps ant Co., Homceopathic 


Chemists, London,”—{ADvt.] 
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COLONIAL CONTRACTS, 
No. II, 

Durine the last two years a considerable change has been 
made in the method of letting colonial contracts in this coun- 
try, especially those from Australia, Pressure has been 
brought to bear on the legislative assemblies to allow local 
contractors and merchants to supply the goods and material 
heretofore purchased through the Agents-General. Even 
where local contractors have been employed to execute the 
general works, iron bridges, buildings, and railway 
material have been, up till recently, purchased through the. 

jovernment officials, and delivered to the contractors to 
be fixed in place ; but enterprising contractors have seen 
their way to a more extended profit if they could be 
allowed to furnish the imported material also. In some 
cases these contractors act through their own agents in 
England, while in others they purchase through merchants 
in the colony, who provide the necessary funds through 
their London house, This innovation has, in the case of 
Victoria, almost entirely superseded the old system, but it 
prevails to a large extent also in New South Wales, South 
Australia,and Queensland. In some respects only the altera- 
tion is advantageous, It makes more persons acquainted 
with the commodities purchased, and gives that strongest 
of all incentives, self-interest, to cheapen prices; but 
it is questionable if it affords such good results to the 
community, and it has many inconveniences, It limits 
the competition to those who are not only acquainted with 
their proper business in the colony, but who have an orga- 
nisation in Europe, who have a good telegraph code, and 
who will spend freely on cable messages ; while if the pur- 
chases be made through one efficient agent in London, 
these expenses need be incurred but once. In the latter 
case, also, there is a base of operations in London where 
details can be arranged by those in authority, while if the 
purchases are made through merchants of whom the colo- 
nial engineer has no official cognisance, he is inclined, in 
order to protect himself, to set up very rigid conditions on 
account of quality, which, though justifiable if imposed by 
an engineer in the country of manufacture, become 
absurd when communication between engineer and manu- 
facturer is impossible ; for however capable the engineer 
may be, there are always points—possibly trifling — to 
be adjusted with the contractor, there being no better 
sign of a strong engineer than his willingness to allow 
modifications or improvements in his design. There has 
always been an unwillingness on the part of Colonial 
Government engineers to allow their representatives in 
England the necessary latitude in such matters, even when 
acting under the guidance of eminent engineers employed 
by the Agents-General for the purpose. So jealous, 
indeed, have the colonists been of interference, that engi- 
neers here prefer to let pass all but the worst extrava- 
gances or errors. But in many of the most important 
orders now sent from the colonies through merchants, even 
tritling modifications are entirely forbidden, for neither the 
interposition of the merchant nor of his technical adviser 
is recognised by the engineer. When driven by force of 
circumstances to allow slight alterations, the merchant 
does so at the risk of great loss to his clients in the colony, 
who may have the altered material rejected, especially if 
the conditions which have been set aside were inserted to 
suit some private purpose of the engineer. With a tele- 
graph taritf of 10s. per word, and with technical questions 
for which no code system can provide, and which in many 
cases require drawings to explain, prompt communication 
with the colony is impossible. 

In a contract for a steam engine or machinery some 
peculiar fittings may be specified which are obsolete or 
manifestly untit; or, in the case of a bridge or roof, not 
only the quality of the iron or steel may be described, but 
a limited list of iron-makers prescribed—a list appropriate, 
perhaps, for boiler iron, but owing to the unacquaintance 
of the colonial engineer with changes here, entirely wrong 
for structural iron; or the list of makers may be so drawn 
up as to forbid any real competition, and to force the order 
into the hands of the one intended. The merchant in Eng- 
land may fear to alter conditions like these, lest the goods 
when they arrive shall be rejected by the engineer. In 
other cases exactly the opposite occurs. Thus the con- 
tractor in the colony and the merchant who is buying for 
him may, under the keen criticism of the local traders 
and members of Parliament, be left quite free in their 
choice of manufacture. In the keen competition between 
merchants, the lowest prices will be obtained by those who 
venture furthest among second and third-rate makers, 
trusting partly to inspection before shipment, and partly 
to the disinclination of the engineer in the colony to reject 
what is at all passable because of the loss of time involved, 
or possibly also trusting to that relaxation of onerous con- 
ditions in favour of a special contractor to which we have 
already referred. Risks of this kind always attend the 
anys of engineering material through contractors who 

ave to re-purchase, and whose chance of success in compe- 
tition depends on their buying cheaply. When an engi- 
neer or qualified agent is in direct communication with the 
manufacturers, he may with propriety invite six or a dozen, 
according to the nature of the trade, and the number of 
good firms engaged in it, to tender, for at any rate he knows 
with whom he is dealing and can limit his choice. But when 
an engineer in the colony asks six or adozen contractors, each 
of whom is free to buy the material where he pleases, the 
merchant who procures tenders from the cheapest maker 
will enable his client to obtain the contract. There are, 
of course, merchants of high standing who desire to main- 
tain their reputation, and who are as particular in dealing 
only with good makers as official agents would be. But 
it is obvious that such merchants are, by sheer force of 
circumstances, beaten out of the field by those who are not 
so particular. The worst cases are those where the mer- 
chant does not buy from a maker at all, but from a factor, 
whose intermediate profit has to be paid. In their proper 
place factors have useful and necessary functions to per- 
form; they collect miscellaneous goods, such as tools or 
hardware, and by their experience in such matters can save 
their customers much trouble. But when factors are asked 


to supply engineering works of considerable magnitude, it is 
generally a sign that the merchant, or engineer who em- 
ploys him, does not know his business. The ultimate 
purchaser, namely, the colonial taxpayer, has then four 
intermediate profits to pay, that of the contractor in the 
colony, the merchant there through whom the contractor 
buys, the London merchant, and the factor. The latter, 
in order to justify his position, has to seek out very cheap 
manufacturers, and generally favours those of small means, 
out of whom he can squeeze extra discount. Inferior ma- 
terial is then dalivensl in the colony, and has in most cases 
to be accepted. But whatever may be the cause of it, such 
condonation of inferior work is a precedent difficult to set 
aside, and the standard of quality is at once lowered. 
During the last two years there has been in several cases a 
marked falling off in the character of engineering material 
imported by merchants, all tending to make mere price the 
measure of cheapness—a fault chith the plan of buying 
through Agents-General avoids. 

Plans and specifications made at a distance from the 
place of manufacture have other inconveniences. In 
designing structures, engineers are assisted by books of 
patterns or sections of rolled iron, for while the ordinary 
forms of angle or tee iron are common to all makers, there 
are peculiar shapes or certain sizes of such shapes which 
may be confined to one maker. The colonies are flooded 
with the pattern books of ironmongers and merchants 
whose sections of iron are toa large extent those of Belgian 
makers, and the intermediate profit of the merchant is 
earned at the expense of the colonial purchaser, who is led 
to believe, by implication if not by direct assertion, that 
he is buying English iron of good quality. An English engi- 
neer, while taking full advantage of the various sections 
available, and in order to ensure good quality, is ready to 
modify the forms or sizes if it is shown to be necessary ; 
but in regard to structures designed in the colony and 
made in England, absurd results have arisen from the 
egy gd orders of the engineer—who has probably 

n annoyed by modifications on previous occasions for 
which he saw no sufficient reason—that no variation shall 
be allowed. But when the work is commenced it is found 
that the rolls for a particular section of iron selected by 
the engineer may have been broken up and the expense of 
cutting new ones may treble the cost of the iron ; or the 
quantity required being very small, the maker may decline 
to put in the rolls in any reasonable time ; or possibly the 
section required may be made at only one mill in Belgium 
or elsewhere, where, as above stated, the quality is much in- 
ferior to that prescribed in the specification. Such contre- 
temps would be by their absurdity impossible where confer- 
ence could take place between the parties concerned, but 
by the new system of purchase they are the cause of much 
misunderstanding and loss. Even greater harm arises 
from actual errors or oversights in the designs sent to 
England for execution. 

A considerable amount of structural ironwork is now 
being made in England for the different colonies. Many 
of the designs are fairly good, some are very bad, and even 
among the best there are details requiring modification. 
Bridges and roofs are now being made in this country 
which are creditable to no one, and the manufacturers, if 
they are prudent, will abstain from putting name-plates 
upon them, or:in any way allowing their association with 
such structures to be known. In one case the construction 
is so peculiar that extraordinary staging and tackle ‘will be 
necessary to hold it together during erection, in other cases 
“spar of rolled iron are shown in the design so long as to 

rolled in one piece only at great expense and too long 
to be carried by canal or railway, or in an ordinary ship’s 
hold. An engineer on the spot would allow a division 
with necessary jointings, and the merchant will probably 
have to incur the risk of doing so. In another case, that 
of a roof which has not yet left this country, elaborate 
smithing and numerous welds are shown on the design, 
which not only greatly increase the cost, but involve risks 
of hidden flaws which a more prudent simplicity would 
have avoided. It may be of service to draw attention to 
these inconveniences, to show that a system which is good 
enough when the purchaser is within reach of his market, 
is absurd when there is no possibility of appeal, and when 
the loss and confusion which result are hidden from the 
community who suffer. The remedy is to be sought ina 
more generous and sensible arrangement between buyer 
and seller; the colonists must recognise the fact and accept 
the consequences of it, that they are far from the source 
of supply, and must employ agents who have technical 
knowledge at command, and who must be allowed as much 
latitude of modification as the engineer would have if he 
were himself in this country. 

Not only, however, have the colonial merchants and con- 
tractors succeeded in obtaining much of the Government 
business heretofore transacted through the Agents-General, 
but the working men also, through the members they elect, 
have clamoured for a protective tariff on imports from 
England, which shall place the manufacture of engineering 
material in their hands. This policy has been most appa- 
rent in Victoria, where, indeed, protection has been carried 
to a pitch of absurdity which has shown an example to be 
avoided elsewhere. Workmen who have emigrated from 
this country have grouped themselves together according 
to the trades they followed here, and demanded employ- 
ment. Moulders, who were not obtaining wages to their 
liking in the local foundries, have agitated for the manu- 
facture exclusively in the colony of all iron castings 
required for public works. Thus contracts for pipes have 
been let at prices which for every pound paid in wages to 
the skilled workmen has cost the community probably £20 
more than would have been paid for English-made pipes. 
Engine fitters complain that locomotives are imported 
which they could make, though obviously, under the dis- 
advantageous circumstances necessarily existing in a new 
country, only of inferior quality and at greatly enhanced 
cost. Nay, even steel am are included in the category 
of articles to be made in the colony. Succeeding by the 
aid of loud-tongued orators in Parliament, a considerable 
number of railway iages and locomotives have been 
ordered in Melbourne, but recently, when more rolling 


stock was needed, and objection was made to its being 
ordered from England, and the same request urged on 
behalf of local workmen, it was ascertained that the mate- 
rial already ordered was long in arrear, and that the very 
manufacturers who had demanded protection were themselves 
importing the essential parts of the engines from England. 
Meanwhile the high price of machinery.and of almost 
every useful aid to manual labour is impeding the natural 
industry of the colony. Ina book just published by Mr. 
C. J. Rome—“ An Englishman’s Views of the Questions of 
the Day in Victoria”—the author, who, strangely enough, 
is in favour of the ultra-democratic legislation which pro- 
duces the effects he deplores, thus sums up the results of 
the tariff system :—“ In the effort to become a prosperous 
manufacturing country, Victoria has declared war against 
every natural gift with which ske is blessed by taxing 
every implement necessary for its production.” . 

It is significant to notice how this policy but repeats that 
of so backward a country as Russia, where the makers of 
locomotives and other material obtained a decree that con- 
cessions for new railways should be granted only on the 
condition that the material was made in thecountry. But 
having obtained the orders, they could only execute them 
by themselves smuggling across the frontier axles, tires, 

istons, valves, and other fittings by false declarations of 

ind and purpose; and while this is going on the rail- 
ways languish for want of engines ; agricultural produce 
cannot reach foreign markets, and important public works 
more suited to the resources of the country remain un- 
executed. In New South Wales, as well as Victoria, the 
employment of local workmen has been fostered by undue 
preference ; but in regard to locomotives, after eight out of 
some forty ordered were made, the contract was cancelled. 
The prosperity of the United States is cited as a 
justification for a stern protective policy. But in 
America the extent of country, which affords every 
kind of material, gives more facilities for miscellaneous 
manufacturers. But in the colonies, as in America, 
the real question is obscured by treating it as one 
of political economy to be argued when really a deeper 
question is involved. When, with a Parliament elected by 
manhood suffrage, the working-men voters see that they 
can influence wages by legislation, and when such voters 
can prohibit the landed, the professional, and the other 
non-labouring classes from spending their money as they 
please, compelling them to buy from a limited class at arti- 
ficial rates, it is really the first stage of communism, 
the. workmen themselves losing by the prices they pay for 
everything they buy many times as much as they 
apparently gain by the absence of foreign competition. 


THE SPEZZIA ARMOUR-PLATE EXPERIMENTS. 
Tue Italian authorities having adopted for the barbette 
towers of the Italia and Lepanto plates of a thickness of 


48cm. (18°9in.), instituted a trial of such plates by means - 


of the 100-ton muzzle-loading gun supplied by Sir W. 
Armstrong and Co. to the Duilio, the firing charge of this 
gun being sutiiciently reduced for this purpose. The trial 
of the plates was partly competitive, for although the 
armour for the Italia has been already ordered from Messrs. 
Cammell, the order for the Lepanto plates has not been yet 
given, and experiments are required to arrive at the best 
description of plate for all future supplies of thick armour. 
We have spoken of it, however, as competitive in a limited 
sense, because there has been so little experience with regard 
to compound armour of great thickness, that neither of the 
representatives of Messrs. Cammell’s nor Brown’s firms offer 
their plates with confidence as fairly representing what they 
wish to manufacture. Further, we may add that Messrs. 
Cammell specially requested that samples of their plates 
might be tested before fulfilling their contract for the 
Italia.. In their present condition the plates to be tried 
may be described as follows :—The dimensions of all are 
the same, namely, 33m. X 2°62m. X 48cm. (1Oft. 10in. 
X 8ft. 7in. X 18'9in.), the weight of each plate being nearly 
314 tons. Three kinds of plates were tried, one from each 
of the firms above mentioned, namely, Cammell’s, Brown’s, 
and Schneider's. 

No. 1, Cammell’s, consists of a wrought iron foundation 
plate, with a steel face applied on the system known as 
Wilson’s patent, the steel being run on the face of the 
wrought iron, and the whole rolled down from a thickness 
of about 30in. to 18°9in. The steel, extending to a depth 
of about Gin. in the finished plate, contains about 0°65 per 
cent. of carbon. Mr. Wilson, who represents Cammell’s 
firm here, stated before the trial began that he considered 
that owing to imperfect means the plate was not sufii- 
ciently worked, and that to do justice to the system it 
should have been brought down from 36in. original 
thickness. 

No. 2, Brown’s plate, differed from the above in having 
a thin rolled steel face plate of about 3in. thick attached 
to the wrought iron foundation plate by molten steel, in 

lace of allowing the molten steel itself to form the face. 
is is on whatis known as Ellis’s patent—the object of 
which is to secure a well rolled steel face. The total 
thickness of steel was the same as that of Cammell’s plate, 
that is, about 6in., but it was slightly harder, containing 
about 0°7 per cent. of carbon. ‘The remark as to insuffi- 
cient rolling applies to this as well as to Cammell’s plate. 
Both of them were bolted on to backing hereafter described, 
by means of six bolts, each of soft steel screwed into the 
back of the plates to a depth of 4}in., in screw holes 5}in. 
deep, in positions shown in Fig. 10. The diameter of the 
bolt end was 43in., on which was a plus thread on the 
Palliser system ; the bolt fitted the hole tight to keep out 
water, but when clear of the plate was reduced to about 
3fin. in diameter to ensure elongation in preference to 
yielding in the screwed part. The rear end of each bolt 
was secured by a washer fixed on a similar screwed thread 
to the front end, holding against the back face of the 
backing. 


3.—Schneider’s — Creusot Company— plate consisted 


wholly of steel. Itis said to contain about 0°45 per cent. of 
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carbon. The face was chilled by lowering 
6in. into oil It was afterwards slightly annealed, so it is 
said, but no authentic information as to its manufacture 
is furnished by Messrs. Schneider and Co. This plate was 
secured by twenty screw bolts, each 4}in. diameter, with 
a thread 4in. pitch, screwed into the back of the ~~ 

seen 


a depth of 2jin. The position of these bolts may 
t backing and supports may 


in Fig. 11. 
The structure of the 
be seen in Figs. 1 and 2. plate was set in an iron 
frame made of three thicknesses of strips of 6in. armour, 
the width of the frame being about 33in., and the thick- 
ness about 18in. These were bolted to the backing as 
shown in e 3. The supporting frames seen in Fig. 1 
were about 2ft. apart from edge to edge. Each plate frame 
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had a long —~ at each end, extending from the top 
towards the front, shown in Fig. 1. On the whole it may 
be seen that the backing and framing were fairly strong, 
and had the frames been held together at the corners they 
would have been very powerful. In the backing it 
appears as if it might have been some improvement to 
have placed the oak balks in the second and fourth rows 
vertical, instead of those in the third row only. 
The projectiles were of Gregorini chilled iron. They 
were about 44tin. long and 17°64in. in diameter, the head 
being struck with a radius of 1? diameters, and the bottom 
made to take the original Elswick gas check employed 
with them. The weight was 896 ky. (1975°3 lb.) ; with 
gas check, 907 kg. (2000]b.) Their quality is better dis- 
cussed in connection with their effects. Speaking generally, 
it appeared to us much better than that of the competitive 
shot of Gregorini iron cast in our own Royal Laboratory, 
these projectiles resembling much more nearly the 
Fingspong shot employed in the English competition. We 
should sup the iron to be rather soft for chilled metal, 
but to hold very well together, and therefore to try a hard 
plate more severely than our own chilled projectiles, which 
eer re soft iron admirably, but break easily against a 


face, 


it to a depth of | 


On November 16th the firing was commenced. The 
first three rounds were to be tired under strictly similar 


iron at the distance of the target. The spots aim 
in each case, the 


from left to right. Cammell’s plate was first attacked. 
In round 1 the shot struck Cammell’s plate on the spot 
shown in Fig. 4, with a striking velocity of 371°5 m. 


FIs2i10 
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| Round No. 2 was fired at Schneider’s 


leaving the 
centre one—Brown’s—to the last. The c 


arge and projec- 


conditions, the firing charge being 149 kg. (320°85 lb.) of | tile were as before. The striking velocity was 375°5 m, 
Fossano progressive powder, which was calculated to give (1232ft.), having therefore 21,050 foot-tons energy, or 
the projectile sutticient energy to perforate 19in. of wrought 379°8 foot-tons per inch circumference, and a penetrative 
dista at | power equal to 19°49in. of wrought iron. The plate 
may be seen in Fig. 3. They were struck almost exactly resisted admirably, showing no cracks at all. The shot 
8 ooting being admirable, in spite of a had behaved much as in round No. 1. 
swell causing a considerable heave of the raft on which | indent could not be easily estimated. The fragment of 
the gun was mounted, as on previous occasions. The shot was apparently much larger than that in the Cammell 
targets stood in the order we have given above, reading plate, projecting about 64in., the plate being slightly 


The depth of 


| ra or bulged in the surrounding region, The rear 
— of the projectile was broken up into small pieces, 
he iron frame was started, opening about 5in. near point 


(1219ft.), having therefore 20,600 foot-tons energy, or of impact, as shown in Fig. 5. At the back several small 
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374°7 foot-tons per inch circumference, and a penetrative | backing and bolt heads were snapped off, but none of the 


power equal to 19°28in. of wrought iron. The plate was 
completely broken through in the thick crack shown in 
Fig. 4, while hair cracks were developed as shown in thin 


lines, The shot itself of course broke up, but it had held | 


well together for a chilled projectile. No indentations 
made by fragm 
the head left in the plate, which projected about 5in. It 
was scored and rub smoother than an English shot, 
and felt very hot to the touch, ing, as we think, the 
tenacity and comparative hr ns «54 we have attributed 
to it. The rear of the shot was broken into four 
large, two medium, and many small pieces. The plate 
face was flat, that is, free from bending. The iron frame 
had yielded outwards to the extent of from 4in. to 6in. 
near the point of impact—vide Fig. 4. One long front 
support was thrown down, and a number of bolt heads in 


ents were to be seen round the portion of | 


front broken, and some cut by shot, fragments, &c. The 
whole plate was set back 3in. at the end struck. In rear | 


large plate bolts. 

Round No. 8 was fired at Brown’s plate, and struck near 
the desired point, Fig. 6. The striking velocity of this 
shot was about 372°5m. (1222ft.), having therefore 20,710 
foot-tons energy, or 373'8 foot-tons per inch circumference, 
and a penetrative power equal to 19°33in. of iron. This 
shot broke up more than those hitherto fired, leaving a 
smaller portion of the head in the plate nigga about 
2hin., the indent being apparently but slight. No deep 
indentations were made round it, though rather deeper 
bruises than in the other plates. The plate showed a 
narrow long crack in the position shown in Fig. A B, due 
apparently to a sort of wave or bend-back, made by the 
whole plate at the end struck. Some hair cracks were 
also developed. The plate had bodily moved back about 
2in. and at right bottom—corner struck—about 4in. The 
face appeared slightly concave in the region of the point of 
impact. At the rear some small frame and backwg bolts 


one large plate bolt was broken, and several small backing | had snapped, but no large plate bolts. 


and frame bolts. The depth of the indent could only be | 


Without waiting for su —_ rounds it is well to 


guessed by the apparent diameter of the portion of head | record impressions of effects, whether right or wrong. At 
this stage then the steel had stood admirably. Cammell’s 
plate had yielded the most of the three ; Brown’s had 


in plate. This is deceptive, especially with soft shot which | 
set up. 
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stood very well indeed, having broken its projectile up 
with much the least penetration of the three. It was 
suggested that the projectile was an inferior one, but it 
must be remembered that this plate had the hardest face. 
The general behaviour of the plate bending bodily while 
the hard face cracked but broke up the projectile, was very 
much what might be looked for in a compound plate com- 
bining a hard face with a soft tough foundation plate. In 
their present s undoubtedly Schneider's plate shows 
least the destructive effects of the three, but it is to be 
remembered that steel ought to show at its best at the 
first blow, and the compound iron under repeated firing. 
The cracking of the face of the latter ought not to be 
serious, while more work may be done in the — than 
appears. It is proposed to test the plates much more 
the rounds, the shot sufficient 
velocity to penetrate 60cm. (23’6in.) of wrought iron 
Morton: of 48cm. (18'9in.). In other words, supposing the 
plates to possess one-fourth ter resistance than wrought 
iron of similar thickness, they, the shot, is to be a full 
match for them. 

On November 17th the firing was continued. The first 
round—No. 4 of the series—was directed at Schneider's 

late, striking near the bull’s-eye at a spot shown in 

ig. 7. The striking velecity was 471m. (1545ft.) giving 
a total energy of 33,100 foot-tons, or 326°9 foot-tons per 
inch circumference, and a penetration or perforation of 
iron equal to 24‘7in. This shot struck near the bull’s-eye, 
see 2, Fig. 7, evidently Ss into the plate, the 
following effects being visible: The portion of the pro- 
jectile lodged in the target measured about 18in. across, 
there being a ring of closely marked scores and dents, 
making a disc of about 2ft. diameter. The plate split 
vertically across in lines shown in Fig. 7; the plate con- 
tinued to talk or crackle for many minutes, cracks forming 
and opening until the main fissure running down the left 
of fork was about O‘9in. wide near the bottom, 
O'7in. wide a little above the shot, aud the shot had opened 
into two parts separated about 5in. in the widest part, vide 
sketch Fig. 8; a ring crack also ran ly round the 
centre mass of the shot. The whole target was heated for 
about afoot round the edge of the shot, the shot itself 
being intensely hot. The interrupted character of the 
main crack near the top, as well as that of the smaller 
ones, was very characteristic. The right hand fork of this 
crack was about O°2in. wide. Hair cracks were opened in 
the positions shown in the Fig. 7. These appeared to 
extend to a considerable depth, a very small one on the left 
edge visibly extending completely through the plate. The 
head of the shot previously lodged in the plate was dis- 
lodged by this blow, and lay in two pieces, shown in Fig. 9. 
It was evident from the impression or shot hole in the 
plate that the projectile had turned to an angle of about 
10 deg. with the normal, the point being towards the right. 
The whole projectile had set up considerably, the depth 
of indent being now measurable, and proving to be only 
8}in., which is much less than the appearance of the frag- 
ment when sticking in the target indicated. The shot 
itself was obviously of a very different character from our 
own service Palliser projectiles, being probably still softer 
than we have already given the metal credit for, the chill 
extending only to a depth of about lin., and the metal 
yielding as no English service chilled shot will yield. At 
the same time we are disposed to think that it isa more 
formidable shot against hard armour, from its tenacity 
being apparently considerably greater than that of our 
own, In short, the disappointment we expressed in the 
behaviour of the Gregorini shot when fired in our English 
competition in 1877 is in a measure explained to us now 
in seeing its performances here, The iron appears to be 
excellent for firing against hard armour when perforation 
is impossible, and when, therefore, the object is to get the 
projectile to hold together and deliver all its energy 
at the point of impact, but it is much too soft to per- 
forate a clean hole through soft iron plates, Thus, our 
impression is that this projectile would set up, and so fail 
to give very good results when required to perforate soft 
iron nearly a match for it, while, on the other hand, our 
own chilled shot, which perforate soft iron well, would, we 
think, have broken up badly against this hard armour. We 
should have expected to see a ring of deep indentations 
round the broken point of the shot, something like those 
made by our 38-ton gun Palliser shot when fired against a 
steel-faced plate in the summer of 1880—see Tur Enai- 
NEER, July 30th, 1880. It will be seen that two hair 
cracks now showed themselves extending from the point 
of impact of the first round. The side frames were sprung 
wider — on the left, vide Fig. 7. The shot hole will be 
seen to be of considerably smaller diameter than the shot 
fragment which was held in it, the edge of the latter 
having turned over and flattened under the mass of lang- 
_ ridge which followed it up, the target being dented and 
bruised in a circle of om pre beneath it. It may be 
remembered that a chilled projectile in 1876 behaved in a 
somewhat similar way here on a larger scale. The back of 
the target stood well ; some small bolts were detached and 
frames cracked, but no plate bolts were visibly injured. 

Such a tremendous shock as this must inevitably perform 
a great deal of work on a plate. This plate may be re- 
garded as disintegrated to a great extent, but it must be 
pronounced to have stood admirably. The pieces are all 
well held in their positions, and whatever might be the 
effect of a third round on the plate, it can scarcely be 
doubted that the shot would be kept out of a ship carrying 
such a plate, and the question may well be asked when a 
single plate would ever receive three such blows on service. 
Messrs. Schneider have shown also great judgment in 
employing a large number of bolts, for it is to be observed 
that these cracks appear in most cases to extend through 
the whole plate. What then would become of the 
portion below the second point of impact if this entire 
plate had only six bolts? 

_It will be extremely interesting to compare the beha- 
viour of the steel-faced plates on receiving their heavy 
blows. Up to the moment at which this was written in 
Spezzia the Schneider plate compares very well with its 
rivals, It must, however, be remembered that the thin 


COALING CRANE—DANISH STATE RAILWAYS. 
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cracks in a steel-faced’ plate generally extend no further 
than the steel face. A steel-faced plate may undulate, and 
crack its hard face in an immaterial way from a sort of 
wave motion. The surface of Brown’s plate has gone 
slightly back on a large scale round the points struck, the 
crack A B looks like a wide concentric wave crack. It 
almost suggests the rather extravagant simile of ice on 
water. At present concentric annular cracks, as well as 
radiating cracks, are found in the steel-faced plates, radiat- 
ing cracks only in the steel. 


COALING CRANE—DANISH STATE RAILWAYS. 


THE accompanying engraving shows a crane for coaling loco- 
motives used on the Danish State Railways in Jylland and Fyn. 
When using these cranes the power of the locomotive itself is 
applied to hoist the coal up to the necessary height, and the 
length of the chain is ted so that the little coal truck is 
lifted just enough when the middle of the tender is before the 
crane post. The chain of the crane works over a guiding sheave 
between the girders, which sheave is cast with a trail for the 
chain links like sheaves for differential blocks. The sheave is 
firmly connected to the stop wheel and brake wheel. From the 
sheave the chain runs down through the hollow crane post, over 
one pulley at the foot of the crane, another in the middle of the 
track to the foot block, which is fastened in the middle of the 
track 50ft. from the crane, and the chain finishes off in a ring, 
which is hung on to the draw-bar hook of the tender that is to 
be coaled up. The other end of the chain runs over a pulley in 
the beam of the crane down to a little winch with worm and 
pinion and endless chain ; this serves to regulate small differences 
in the length, and to lift the coal trucks for weighing them, and 
for shifting them from one track to the next when no locomotive 
is near at hand. 

The weighing of the coal is done by the aid of a Denison’s 
crane weighing machine from Brothers. The coal trucks 


are of a size sufficient to take one ton, and a brass line on the 
side indicates how high they can be filled to take half aton. The 
coal trucks are made of sheet iron jin. thick. The bottom is 
made in halves hanging on hinges and counterbalanced by the 
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wheels. The wheels are of hard cast iron, the same pattern 
the platelayers’ trolley wheels. The halves of the bottom 
kept shut by two hooks connected by a shaft, and in turning 
hooks loose the fireman empties the coal down into the tender. 
The filling up, weighing, and getting ready for hoisting of the 
coal trucks is done by piecework, and the amount paid is about 
1°33d. per ton. 

We are indebted to Mr. Ossa Busse, jun., of the Danish State 
Railways, for this information. 


= 


Gravinae Dock at CaPE Town.—On Friday, the 20th of 
October, the new graving dock at Cape Town was fo: 
opened, the Union Steamship Company’s steamer Athenian 
cutting the riband and taking up her position in the basin. 
In honour of the governor, the new in was named the 
Robinson Dock. The dimensions are 539ft. at coping level, 
500ft. at keel blocks, 90ft. wide at coping, 38ft. at bottom altars, 
and 68ft. at entrance. The depth of water on sill of entrance at 
low water is 21ft., and at high water 26ft. ordinary spring tides. 
The blocks are of Paarl granite. 

THE MANCHESTER SHIP CANAL.—The proposed Manchester 
ship canal is supported with remarkable enthusiasm by the 
people of cashire, some evidence of which is found in 
the numerous publications that have already issued from the 
celebrated Manchester publishing house of Mr. John Hey- 
wood. These include a weekly newspaper of twelve pages 
containing all the notices and news relating to meetings on 
the subject and discussing the questions involved. We have also 
pre = pamphlets on the question, entitled as follows :— 


Canal,” by Mancuniensis. ‘‘ Manchester vag wes : Is it Wan 
and Will it Pay,” by Cottonopolis. ‘‘ The Ship Canal: 
Why it is Wanted and Why it Will Pay, with observations in 
reply to recent observations, and including appendix relating to 
the Bridgewater Navigation Company,” by Cottonopolis. ‘‘Some 
1 Considerations in Relation to the Manchester Ship Canal, 
and the Duty of Municipal Corporations to Support the Under- 
ing,” by a Manchester Barrister. ‘‘The chester Ship 
: the London Daily and Periodical Press on the Question.” 
These are all published by Mr. Heywood, with the exception of the 
last, which is by Messrs. Joseph Clarke and Son. Mr. Heywood 
also publishes two maps showing the canal—one a panoramic view, 
and the other,a map, shows the coal-fields of South Lancashire 

and West Riding, and the areas and populations of the towns. 
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THE TRANSMISSION OF POWER BY 
ELECTRICITY. 


M. G. Casanetxas, a well-known Paris electrician, read a 
paper before the Congress of Electricians last year at Paris on 
the subject of “The Transmission of Power by Electricity.” M. 
Cabanellas flatly contradicts Sir William Thomson's statements on 
this subject, and his views are beginning to attract more attention 
now than they did at the time, possibly because more considera- 
tion is now being given to the whole question, especially on the 
Continent, where very important schemes are being undertaken 
for lighting towns at a great distance from the source of power— 
water. For this reason we give a statement of what M. Cabanellas 
has recently said in continuation of this subject. The assump- 
tion which lies at the root of M. Cabanellas’ reasoning is that the 
internal electrical resistance of a machine increases in proportion 
to the velocity of rotation. Thus, he makes out that the resist- 
ance increased, in one case with which he deals, from 460 ohms 
to 1700 ohms. As to whether the assumption is correct or not, 
it must be understood that we reserve our opinion; but prima 
facie it appears to be improbable. M. Cabanellas applies his 
theories to the experiments recently made by M. Marcel Deprez 
on the transmission of power from Miesbach to Munich by 
means of an ordinary telegraph wire, the total length of which, 
including the return, was seventy miles. The paper we reproduce 
has just been communicated to the Aeademie des Sciences, of 
Paris. The theory he maintains is that in the transmission of 
mechanical energy by means of two identical dynamo-electric 
machines, the ratio of the speeds does not express the value of the 
return ; the return is equal to the product of the ratio of the 
speeds into the ratio of the fields. The author says that those 
who have had experience with dynamo-electric machines have 
remarked that for a given number of revolutions per unit of 
time of the generating machine, the maximum work is not 
obtained from the receiving machine when this is allowed to go 
at half the speed of the generating machine ; but for a large 
number of types of machines the receiving machine should go at 
two-thirds the speed of the generator to obtain the maximum 
mechanical work. This fact, however, is in contradiction to a 
theory which is found in several scientific works, a theory which 
admits, explicitly or implicitly, the equality of the fields of the 
generator and receiver. But it must be granted by every one 
that from Lenz’s law there follows the necessary reaction between 
the field and the moving current in each machine. The theory 
of M. Cabanellas takes exact account of all experimental results ; 
his example shows how great this reaction may become with 
high speeds. M. Cabanellas’ communication is, moreover, of 
great interest on account of the general method of reforming 
the electric elements which he applies to the particular case of the 
experiments of M. Marcel Deprez as to speeds, differences of 
potential, and current observed at Munich by the engineer who 
carried out the following experiments in accordance with the 
instructions of M. Marcel Deprez.* Now that very exact instru- 
ments for measuring current and difference of potential are 
obtainable, the value observed by the easy method of M. 
Cabanellas for the total work given electrically to the generator 
has every reason for being much more exact than the value of 
the work obtained by interposing a transmission dynamometer 
between the mechanical source of power and the generating 
dynamo, since at a speed of 2200 revolutions per minute the 
error introduced in the traction pull, and thence in the work of 
one revolution, is multiplied thirty-six tiines in the determina- 
tion of work per second. In this method M. Cabanellas has 
profited greatly by his former experiment on the increase of 
internal resistance of machines when running. In a series of 
studies on electrical machines communicated to the Academie 
des Sciences, he has analysed the theoretical reasons which 
differentiate the reflex magnetic and electric elements of a 
machine according as this machine is worked mechanically to 
create electric currents, or is worked electrically to produce 
mechanical work. But No. 15 du Tome XCV. des Comptes 
Rendus—October 9th, 1882—has on page 633 a note from M. 
Marcel Deprez, the conclusions of which prove to him that in 
the interest of science and its applications it is indis- 
pensable to call attention to the results of the experiments 
of which he has spoken in a manner sufficiently ‘concise for the 
figures to be followed. M. Marcel Deprez gives the results of an 
interesting experiment on the transmission of power to a great 
distance which he has made from Miesbach to Munich—57 kilo- 
metres of overhead telegraph line. According -{, the note, the 
receiving Gramme machine developed 4-horse er, Meas! 
on a brake at 1500 revolutions per minute, an identical Gramme 
preter at Miesbach running at 2200 revolutions. M. Marcel 

prez concludes, “That, subtracting the passive resistances of 


every kind, the ratio of the work reproduced at Munich to the | has bee: 


‘work expended at Miesbach was as Lead 


3990 = more than 60 per 
cent.” “It was,” says M. Cabanellas, “a departure from this 
theory that caused M. Marcel Deprez in this assertion to make an 
error which is very far from negligible, since I will show that 
from the results of this experiment the return, instead of being 
about 60 per cent., was about 20 per cent., that is 
to say, about one third as much as the author of this 
experiment imagined. The above-mentioned notes, besides 
the speeds of the machines, and the work reproduced, 
gives only the resistances—in repose—of each of the two 
machines—470 ohms—and the total resistance—line wire and 
return—of the telegraph circuit—950 ohms. There would not 
be in this the elements necessary for a numerical estimation, but 
I find the following series of figures in a recent publication which 
relates to the experiment at Munich, Bulletin de la Cie. Inter- 
nationale des Telephones:—Power transmitted, }-horse power ; 
resistance of each machine, 460 ohms; resistance of line, 
1000 ohms; speed of generator, 2100 revolutions; speed of 
receiver, 1400 revolutions ; difference of potential between the 
terminals of the generator, 2400 volts ; and between the-termi- 
nals of the receiver, 1600 volts; current, 0°5 Ampéres. It will 
be seen that the two sources of information present in what they 
have in common an agreement sufficient to permit both to be 
taken as the base of an approximate calculation. It is reason- 
able to take without selection the figures of the most complete 
source which can be applied, although they are a little different 
from those of the experiment noted by M. Deprez. Let i= 
current, E the electro-motive force of the generator, ¢ that of the 
receiver, r the resistance of the generator when working, p that 
of the receiver, R that of the line, E the difference of potential at 
the terminals of the generator, E, the difference of potential at 
the terminals of the receiver, t the mechanical work reproduced 
per second-kilogramme-metre, ¢' the useless work of the 
receiver through rubbing of the brushes and resistance of the 


enka Cobanellas has since acquired proof of the authenticity of these 
res. 


air, g the acceleration of gravity. Neglecting at first the work 
done uselessly, we have :-— ” 


E,i=gt+ip..p= 
1700 ohms ; and 
e = E, —ip = 1600 —0°5 x 1700 = % = 750 volts. 
v 


But the resistance of the machine in repose is 460 ohms, and 
therefore the increase for 1400 revolutions is 1700 — 460 = 
1240 x 2100 
1240 ohms. The increase for 2100 turns will be 
and hence for the generator r = 460 + 1860 = 2320 ohms, and 
E = E + ri = 2400 + 2820 x 0°5 = 3560 volts, and there- 
fore the return in 5 = 3560 21°06 per cent., admi 
ting that the current is not less at the receiver than at the 
generator, which would again lower the return. As verification 


3560 — 750 
= 0°55 hi h 
r+R+p 2320 + 1000 + 1700 


would represent a loss of as Ampére = + of the current in 


a total length of wire of more that 100 kilometres. The positive 
and negative tensions vary gradually from a difference of 1200 to 
800 volts with the potential of the earth. If it is wished to 
take account of the work t' reproduced uselessly in the receiver, 


the formula becomes E! i = gt + gt! + i? py = g (e+e) 
gt' 


? 


1600 x 05 — 10 x _ 


1 
and since Pe = Pp — 


= E,—tpp— = Ey — 
ip, =, which should be a priori. The useless work ¢' is easy 
to measure dynamically, and even electrically, by a method 
which I have communicated, and which has been inserted in the 
Comptes Rendus. In the absence of direct measurements we 
may estimate this useless consumption at one-tenth of the 
mechanical power reproduced by the receiver, i.¢., at 3°75 kilo- 
gramme metres per second. The above formula gives us for 
t = 375and?t’ = 3°75, p = 1550 ohms, e = 750 volts without any 


change, increase for 1400 turns = 1080, r = 470 + a 
= 2090 ohms, E = 2400 + 2090 x 05 = 3445 volts, © = 
750 


Using the figures of M. Deprez’s note for inert resistances, it 
3445 — 750 
would be ¢ 1550 + 950 4 2000 0°58 Ampéres, All our 
conclusions stand. If in the numerator of i, we take account of 
the difference of potential lost through derivation, on the line we 
find 0°51 Ampéres. We have judged it interesting to 
through all the details of the reconstruction of the electric ele- 
ments, for we might have at once applied the formula— 
gt 


Return = 


n n 


which applies if the line is perfectly insulated. N, n, are the 
speeds of the generator and receiver ; a is the resistance of the 
ormula— 


Return gt 


in which E'; is the difference of potential between the terminals 
of the machine worked at a speed M by a current I, the work 
got out by the brake being ¢, and the useless work ¢'; , a, being 
the resistance at rest under the strength of current I. The 
value of the current I at the generator being greater than i, the 
value of the current at the receiver approximately in this case 
where the / i is imperfectly insulated the formula— 


Return = gt 
E, _ -aX—*| 
may be employed. With the preceding approximate figures a 


P 
calculation would give I = 0°65, which would reduce the return 
to less than 15 per cent.” 


“The kind of calculation which I have just made shows how 
useful and practical is the consideration of the increase of 
internal resistance of machines when working; also with what 
ease it allows a great error to be rectified, and of finding the 
return which a measure of the power expended at Miesbach will 
give, a measurement which is particularly easy and exact if, as 
n remarked, the generator is driven by a separate gas 
engine. In fact, when M. Deprez admits that the return is 
equal to the ratio of the speeds, he implicitly admits the equality 
of the magnetic fields of the generator and receiver, whereas 
through the reflex actions of which I have spoken—electric 
current in movement inducing magnetism—the generating field 
was more intense the magnetic field which the same current 
would develope with the armature in repose or turning with an 
open circuit, and the field of the receiver was less intense than 
this field not influenced, so that according to the figures given 
the field of the receiver in this experiment would be three times 
less intense than the magnetic field of the generator.” 


N-M 


SMiTH AND STEVENS’ HYDRAULIC BALANCED 
LIFTS. 


Tue engravings which we give on 389 illustrate the 
hydraulic balanced lifts as made under the invention of Messrs. 
Stevens and Major, by Messrs. Archibald Smith and Stevens, 
of Queen’s-road, Battersea, and as erected by them, amongst other 
places, at the St. James’ Residential-chambers in Duke-street, 
Piccadilly. There is no doubt that the accidents which have 
happened with lifts have made architects and proprietors feel 
that in adopting them they are only removing a certain incon- 
venience by the introduction of a possible danger. Lifts in 
general may be roughly divided into two classes—the suspended 
and the hydraulic ram lifts with direct action. The suspended 
lift cages may be hung from hemp rope, the life of which is very 
limited, and as their wear is often internal as well “= eae oe 
wear is ter than is apparent. Wire ropes have 
service fn lifte, when to pass over small wheels th 
are distressed by constant and violent bending, and have their 
wires broken. To lessen the danger of accident when a rope 
breaks the use of four or five has been recommended, but it is 
argued that if they are all equally tight they will all wear 


together, and when one breaks the others are not in a condition 


to accept any additional load, and therefore follow the first. If | Charles A. 
some are left slack to prevent them wearing, when the tight rope 


breaks the falls upon the next rope with a shock, and very 
probably that - This, however, is not necessarily the 
case, and there need really to be no more accidents from the 
breaking of ropes than there are in coal mines. Chains are 

but by constant use the links become crystalline. 

doubt chains behave unexpectedly, and in any case they should 
be taken off and annealed at least annually, Various forms of 
safety apparatus have been attached to lifts, but many moon 
allow them to go years uninspected, and they gradually 
untrustworthy and in many cases useless. lift we illustrate 
is designed to avoid these and to escape those of the 
class which belonged to the older arrangement of hydraulic lift 
like that at the Grand Hotel, Paris. 

The following description explains at once the construction 
of the lift, and its mode of action when worked from 
an accumulator :—The is secured to the top of a 
solid steel ram, as long be ie height of travel, and working in 
a deep cylinder sunk in the ground. The ram is so pro- 
portioned that the pressure of water beneath it will suffice to 
raise the load together with ram and cage, without the latter 
being counterbalanced, and without the use of any weights, 
chains, or overhead gearing. The water used for this purpose 
may be considered as in two sections—first, that which raised the 
load ; second, that which, assuming the duty of a balance 
weight, raises the dead weight of ram and cage. To lower the 
cage, the starting valve, shown below the cage, opens communi- 
cation between the deep cylinder and a very short cylinder E, 
which has the same capacity, and receives all the water from it as 
the ram descends. But the dead weight of ram and 
upon this water drives it over at considerable pressure, whi 
pressure is utilised in the following manner :—Sliding in cylinder 
E is a ram, carrying upon it a second and smaller ram working 
in the upper cylinder, the latter holding a — of water 
nearly equal to the second, which has already li ram 
and cage. The pressure due to the returning lift-ram and cage, 
acting upon the greater area of the ram in cylinder E, drives it 
upwards together with the smaller ram connected to it, and 
forces the water in cylinder F into the accumulator, thus 
restoring for future use the water which was borrowed to lift the 
dead weight of ram and cage. The same motion which opens 
valve to raise the cage also opens communication by valve G 
between cylinders E and F, and the weight of their rams drives 
the water out of cylinder E, first refilling cylinder F, and the 
surplus flowing away to the store tanks or drains. Cylinder F is 
thus automatically charged, ready for a second delivery to accu- 
mulator. The valve is worked by a rod or chain passing t! 
the cage, and is within reach at any point of the journey. It is 
automatically controlled at each extreme, and is so arranged that 
should a nervous passenger grasp the valve rod, the cage would be 
immediately brought to rest. the balanced lift is worked 
directly off the mains, or from a tank in an elevated position, 
either of which sources would give a comparatively low pressure, 
the balance cylinders are modified, so that they increase the 
pressure of water used beneath the lift ram, and so avoid the use 


pass | of bulky and heavy rams, which require large and expensive 


borings. In some towns the water in the mains is under a 
pressure which would carry it twice or three times the height of 
the buildings. In such cases, by returning the water from the 
lift to a tank at the top of the house, the whole of the water may 
be returned and utilised for domestic purposes; in this way the 
lift may be worked free of cost. Water is not contaminated by 

ing through these lifts any more than by the ordinary mains 
or water meters. No part of the lift isin tension, so that there 
can be no breaking away, which would lead to a fall or an ascent 
of the cage. There is no detail which by failing could bring 
greater strains into action than those provided for in the ordinary 
usage. The only possible failure is a frost crack in pipes or 
cylinder, and this would only lead to a slow creeping down of 

le cage. 


LODGE’S SELF-LOCKING COAL PLATE. 
Tuis invention, patented by Mr. Lodge, 24, Shirland-road, W., 
consists of 2 plate, into the centre of which is cast a stud pin, 
which carries two loose arms held in place by means of two split 


plate is dropped into its place, and the loose arms 
the side of stone or ring, &c., and any attempt to 
remove it from the outside causes it to grip more tightly ; it is 
easily opened from the inside by simply lifting one of the arms 
and pushing the plate out. It is preferable to use an outer ring, 
but in the case of a stone, washers are put upon the central stud 
pin, so as to adjust the arms to the varying sizes of holes cut in 
the stone, the advantage of which is apparent. It is claimed 
that accidents are impossible where these plates are used. 
considerable number of these plates are now in use, and they are 
well spoken of. 
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Krnc’s CoLtecr ENGINEERING SocieTy.—At a meeting of this 
society held at the college on the 16th inst., Mr. Haskett-Smith 
read a paper on ‘‘Windmills,” Some able remarks were made on 
the same subject by Mr. Evelyn C: The for next week 


€Y | is “ Transmission of Power by Electricity,” by Mr. L. B. Atkinson, 


NAvAL ENGINEER APPOINTMENTS.—The following intments 
have been made at the Admiralty ae he Keast, 
engineer, to the Indus; John R. B. ht, eer, to the 
Northumberland, vice Thompson ; — . Little, ar to 
the Cambridge, additional for the , viee Wright; and 

. ing, assistant engineer, to the Northumberland 
vice P 
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RAILWAY MATTERS. 


Ir is reported from Jersey City that August Sieg, the locomotive 
engineer who was burned on his engine hauling a train carrying 
passengers, died of his injuries on the night of October the 26th. 
ACCORDING to the Caspian, the Persian Government has arranged 
with a syndicate of French capitalists for the construction of a 
railway between Teheran and Resht. The Persian Consul in 
Baku is engaging navvies for the work. 

Tux extension of the Lynn and Fakenham Railway to Norwich, 
having been inspected and ed by Major-General Hutchinson, 
will be opened on Saturday. December 2nd, when a train leaving 
the King’s-cross Terminus of the Great Northern Railway will run 
over it. 

Ir is reported that the Government have decided not to complete 
the Sibi and Quetta Railway, but to construct instead a new road 
through the Lower Bolan Pass, This work must, it is thought, be 
very costly, as it will be necessary to cut galleries along the cliffs 
in certain places, 

Tue leading railway companies of France are promoting an 
exhibition, to be held next year in Paris, of all newly-invented 
appliances calculated to diminish the number and lessen the 

avity of accidents, including points and signals, continuous 
fan and intercommunication between the engine driver, guard, 
and passengers. 

Tue French Minister of Public Works has authorised the open- 
ing for traffic of the branch of the State railways from Eygurande 
to Largnac, nearly 50 kilometres long. Besides the Eygurande 
Junction on the line between Clermont and Tulle and the Largnac 
terminus, there are seven stations, viz., Savennes Saint-Etienne- 
aux-Clos, Singles, Port Dieu, Miallet, Bort, Seignes, and Cham- 
pagnac-les-mines. 

As bearing on the ruthless manner in which railway porters 
throw passengers’ portmanteaus and trunks out of the baggage 
van, on to corners if possible, the Baltimore Day says :—‘‘ Fathers 
often make a great mistake in bringing up their sons to follow 
their own trade. A Philadelphia trunk-maker was wiser. He had 
ten sons, and all are now baggage-men on railroad passenger trains. 
That trunk-maker is getting rich.” 

THE Western Railway Company of France and the Compagnie 
Générale Transatlantique have arranged to run a fast train eve’ 
Saturday between Paris and Havre, to convey passengers with 
their luggage to the New York steamer. A stop will be made at 
Rouen only, and the distance of 228 kilometres will be run through 
in four hours. A similar special train will also be despatched from 
Havre to Paris on the arrival of the steamer. 


THE passenger traffic on the New York Elevated roads now 
exceeds, the Elevated Railway Journal says, 250,000 passengers 
per day, and it has maintained this average for some time. If 
the percentage increase in the traffic since the opening of the 
present month is maintained throughout the year, the next annual 
report will show that considerably more than a hundred million 
paying passengers will have been carried in the twelve months 
which it will embrace. 

THE Pennsylvania Railroad Company has purchased 2000 tin 
boxes containing a few simple surgical materials likely to be 
wanted in cases of accident. Some of the boxes are kept on each 
locomotive, and they each contain one rubber compress, one 
package of absorbent cotton, six rolls of bandages, one pyramid of 
pins. With the box are the following simple directions :—When 
an arm or leg is crushed, causing hemorrhage, pass compress 
around limb immediately below the injured part. In case of 
rupture of a vein, tie it lightly until arrival of the surgeon. The 
rupture of an artery can be distinguished by the colour of the 
blood, which is red, and spurts out, while a vein has dark blood, 
and flows continuously. For wounds on the head or face apply 
absorbent cotton, and bind with a bandage. The company has set 
a good example. 

THE Brisbane Daily Observer is indignant, and not without 
reason, at the flippancy with which some English writers dispose of 
the affairs of the Queensland colony in a fashion of their own, and 
says in reply to some incorrect stat: ts respecting construction 
of lines on the land-grant system, that ‘‘at this moment there is 
before the country and the Parliament of Queensland a proposal to 
construct a land-grant line from the vicinity of Charleville to the 
New South Wales border, covering a distance of some 250 miles. 
This line is admittedly national in its character, and when con- 
structed will be a most valuable artery for securing a large trade 
that is now lost to the colony. If there is any one colony among 
the Australasian group that is entitled to take special pride in its 
railway policy, that colony is Queensland. Considering its age as a 
separate colony and its limited population, it has shown an energy 
and vigour in pushing on three main trunk lines into the heart of 
the interior which is simply wonderful. We have not time to 
dwell, nor need we, on the grand triumph of engineering skill and 
daring that has been evinced in making our lines over country that 
woul i make the heart of the writer of the article in the Westminster 
quail, 

A RETURN has been published containing all accidents and 
casualties reported to the Board of Trade by railway companies 
during the six months ending June 30, 1882, together with special 
— on certain accidents which were inquired into, and to 
which we have drawn attention in this column. From this it 
appears that 522 fatal accidents occurred in that time, against 497 
in the corresponding period of last year. Of the killed, 56 were 
passengers who lost their lives from various accidents, such as 
collisions between gon gel trains, failure of couplings, falling 
between the carriage and the platform while the train was in 
motion, &c.; 252 were companies’ servants, and the rest were 
chiefly trespassers, 117, including 31 suicides ; 37 were killed while 
passing over railways at level crossings. The ber of injuries 
not fatal was 2072, -as against 2009 in the same period of last year. 
In the case of companies’ servants, the most fruitful causes of 
accidents were—coupling and uncoupling, to which 194 injuries 
are put down, 18 being fatal; shunting, which caused 28 deaths 
and 417 injuries; working on the permanent way, during which 
66 were killed and 53 injured; and walking, crossing, or standing 
on the line on duty, by which 54 met with death and 94 with 
injury. 

A Report by Major Marindin on an accident which occurred on 
the 17th ult., between Tongham and Farnham stations, on the 
London and South-Western Railway, condemns the light perma- 
nent way still in use on some parts of the South-Western Railway. 
The engine, by its violent oscillation, burst the road for about 
50 yards, ran for about 90 yards after finally leaving the rails, and 
came to a stand with the leading end embedded in the side of the 
cutting. The whole of the vehicles in the train were in their 
proper order, and none were upset, although they were zigzagged 
across the line. Only two passengers fre returned as having been 
injured. From the evidence it appears that, immediately after 
shutting off steam, the engine commenced to oscillate so violently 
that it displaced five rails, alternately on the left and right side, 
breaking several chairs and fastenings under each, then fractured 
and displaced the sixth rail on the right-hand side, and then broke 
the next rail on the left-hand side into three pieces, so that it ran 
off the rails upon this side, finally coming to a stand in the bank of 
the cutting 139 yards from the first bent rail, and 90 yards from 
the point where it ran off altogether. The engine was in good 
order, but owing to its construction, with short wheel-base, and an 
overhang at each end of between 6ft. and 7ft., it was not, Major 
Marindin says, suited for 7 fast running ; for any oscillation 
which might be set up would probably increase the further the 
engine travelled, when at s . The speed is considered to be 
speed for this type of engine to run upon @ weak permanent 
way as that upon this branch.” os a 


NOTES AND MEMORANDA. 


Iv has been found that copper wires transmitting electric currents 
of high electro-motive force gradually become brittle. 

Tue Isle of Man census returns shows that on April 4th the 
pe ulation numbered 53,492, a decrease, as compared with 1871, of 
50. The number of summer and autumn visitors during 1871 
was about 75,000 ; last year the number was about 130,000. 

THE Royal Society has awarded the Davy medal in duplicate 
to the Russian Professor D. Mendelejeff and to Lothar Meyer 
“for their discovery of the periodic relations of the atomic 
weights,” by which Mendelejeff was enabled to predict the existence 
of the new metal gallium in 1876, 


Ir is stated that certain kinds of wood, although of great dura- 
bility in themselves, act upon each other to their mutual destruc- 
tion. Experiments with cyprons and walnut and cypress and cedar 
prove that they will rot each other while joined together, but on 
separation the rot will cease, and the timbers remain perfectly 
sound for a long period. 


Wir the six large Edison dynamo machines in the New York 
central installation, each driven by engines indicating from 120 to 
150-horse power, it has been found that if one machine falls in 
speed, the currents from the other machines short-circuit them- 
selves through the machine which has dropped in speed, and thus 
overpower the engine driving it. 

AccorDING to the Monthly Magazine of Pharmacy, a pulverulent 
mineral containing vanadium has recently been discovered in the 
northern part of the Island of Ceylon. Should this source prove 
abundant, it may give an additional impetus to the manufacture of 
those compounds of vanadic acid, and we might hope to see “ vana- 
dium ink”—the only really “permanent” writing fluid at present 
known—an ordinary article of commerce, 

A GERMAN paper quotes the following from the works of the 
great. Leonardo % Vinci to show how near he came to the tele- 
phone in the fifteenth century:—‘* When one is upon a lake, if he 
puts the opening of a trumpet into the water and holds the point 
of the tube to his ear, he can perceive whether ships are moving at 
a remote distance. The same thing occurs if he thrusts the tube 
into the ground, for then also he will hear what is going on at a 
distance.” 

Ata recent meeting of the Paris Acad Sei paper 
was read on “‘ The Earthquake of the Isthmus of Panama,” by M. 
de Lesseps. The phenomena seem to have nm much exag- 
gerated. The character of comparative immunity of the Isthmus, 
as compared with regions near, is not seriously affected; and in 
any case, M. de Lesseps says, the construction of a maritime canal 
without locks is justified. There is no ground for apprehension as 
to the banks of the canal. 


Dr. FLEITMANN, of Iserlohn, well known as the inventor of a 
process for welding nickel, says the Atheneum, has published a 
striking result showing the rapid formation of mineral veins. Two 
years since, the bottom of a stable pit was rammed hard with 
common clay containing iron. It has served for storing dung for 
that period, water being thrown in occasionally to prevent over- 
heating. It having become necessary to remove the pit, it was 
found that the clay had lost all colour, and was divided by numerous 
fissures from yin. to }in. in width, which were filled with iron 
pyrites. The iron oxide of the clay was changed by the action of 
the organic matter and the water containing sulphate of ammonia, 
into ordinary mundic—sulphate of iron—which deposited itself in 
the fissures. 

AccorRDING to the Journal of the Society of Chemical Industry, 
success has at last attended the efforts to construct a form of coke 
oven, of which one is now working experimentally in the Middles- 
brough district, by which the old difficulty of at once saving the tar 

roducts and obtaining an excellent coke is now likely to disappear. 

nthe above experiments the operations are by no means limited 
to a small scale on which conditions not realisable on a larger scale 
might obtain. The plant set up is turning out about 150 tons of 
coke per week of excellent quality, and saving the bye-products. 
The plant itself appears to be durable, so far as apparatus for such 
a process can be expected to be, and without any unusual liability 
to get out of repair. 


In 1863 salt was discovered at Middlesbrough by Messrs, Bolckow, 
Vaughan, and Co, at a depth or about 1200ft., the salt being about 
100ft. in thickness, but the endeavours of Messrs. Bolckow, 
Vaughan, and Co. to utilise the salt were fruitless, and a company 
subsequéntly formed to work the salt also gave it up. It is now, 
however, being worked. In 1874 Messrs, Bell Brothers proved 
that the salt extended to South Durham, and from a boring and 
pumping tackle they put down they are now obtaining brine pro- 
ducing 150 tons of salt per week. The wells consist of two tubes, 
one inside the other, leaving an annular space, down which water 
is poured. About 56ft. or 60ft. of the lower part of the tube being 
pomoets the water dissolves the salt, and thus sinks to the 

ttom and enters the inner tube, up which it rises to a height 
from which it is pumped. 


Art the last meeting of the Chemical was a paper was read, 
“On the Oxidation of Cellulose,” by ©. F. Crop and E. 8. 
Bevan. By the action of boiling 69 a cent, nitric acid, cellulose 
is converted into an amorphous substance, which swells up, on 
washing, to a gummy mass. On analysis it gave constant numbers, 
although obtained from various sources, indicating the formula 
Ci, H2gO1c. The authors propose the name oxycellulose. This 
substance yields a tri-nitric ether. In this and other properties it 
exhibits undoubted cellulosic characteristics. Professor Thiselton 
are said that the field which lay in the borderland between vege- 
ta 

h 


le physiology and organic chemistry, and in which these chemists 
worked, was regarded by many scientific men with the 
greatest curiosity. The botanists arrived at various results empiri- 
cally, and were obliged to make up a sort of spurious chemistry to 
explain them. Thus in some way cellulose is converted into 
lignin ; the chemist infers that cellulose is related to starch, and 
some believe that starch is the starting point of plant life. "This 
position is challenged by Strasturger, who thinks that cellulose 
and starch are formed by the breaking up of proleids, 


THOUGH not an engineering material, engineers are sometimes 
interested in meerschaum, the place most productive of which is 
known to be near the town of Eski-scheir, in Anatolia, Asia Minor. 
A recent account by Herr Adler states that the preparation of 100 
boxes of meerschaum there takes twelve to fifteen persons two 
months, and costs about £120. In Eski-scheir the average price of 
the box of mercantile ware has varied since 1873, between about 
£6 to £10—last year it was about the former. Refuse ware can be 
had at about an eighth of the price. There are ten qualities, and 
each is to be had in four sizes, there being twenty-five to for 
pieces of the first size per box, and 450 to 1500 pieces of the fourt’ 
—the box is 30in. long, 8in. broad, and 15}in. deep. In the last 
two decades, the export of meerschaum has considerably increased ; 
from 3000 boxes in 1855 it has risen to 11,100 in 1881. In Con- 
stantinople the trade is managed by about fifteen firms, Austrian, 
Bulgarian, Greek, Armenian, and Turkish, who bring their wares 
into the Vienna market. The large importation into Vienna may 
be said to date from between 1850 and 1860, when the production 
of pipe bowls and cigar tips was greatly increased for export to 
England, France, and North America; in 1860 a considerable 
export of pipes to San Francisco was first developed, while large 
quantities of cigar tips were sent to America and Australia vd 

amburg. Since then the conditions of the trade have altered 
much, chiefly, the Times says, in consequence of the high duties 
imposed in America. In that country arose, with the aid of 
emigrant turners from Austria, a home industry, which has 
successfully competed with the Vienna pipe manufacture—for the 
= of which America was previously the best customer. 

ith France and Germany, the Gnited States obtain the raw 
product mainly from Austria. 
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MISCELLANEA. 


A GENERAL strike of the ironworkers in the fifth district of the 
amalgamated associations covering parts of Indiana and Illinois, 
with St. Louis, had on Monday last commenced, against a 10 per 
cent, reduction of wages. Several mills were already shut up. 

Ir is reported from Odessa that the Russian Minister of Marine 
has intrusted the torpedo department with the task of protecting 
the Crimean coast and the whole Black Sea line with torpedoes. 
Four new monitors are also being built for the same purpose at 
Nicolaieff, and two at Sebastopol. 

AN interesting note on the manufacture of steel from phosphoric 
pigs at the Creusot Works, by M. Delafond, and published i 

‘Les Annales de Mines,” has been translated into English by 
Mr. Gilchrist, and contains a great deal of useful information on 
the’present position of the basic steel process at these celebrated works. 

THE total length of the Channel Tunnel boring at Sangatte, a 
correspondent of the TZimes says, is now rather more than 
400 yards. Unusual progress has been made lately, and during 
seven recent days no less than 73 yards were pierced. Night 
and day gangs are employed, and the men work the full seven days 
in the week. 


THE Royal Commission on Metropolitan Sewage Discharge met 
on Friday last. Present, Sir P. Benson Maxwell—in the chair— 
Sir John Coode, Colonel Ewart, C.B., Dr. Williamson, F.R.S., 
Dr. de Chaumont, F.R.S., Mr. James Abernethy, F.R.S.E., and 
Dr. W. Pole, F.R.S., secretary. Further evidence was given on 
the part of the complainants. 


At a conference of the chairmen and principal officers of the 
harbours, docks, and piers authorities of the United Kingdom, 
held in the Westminster Palace Hotel on the 1st inst., after long 
a aps notice, Colonel Lyne, J.P., chairman of the Newport 

iock Company, in the chair, it was resolved,—‘‘ That an associa- 
tion should then and there be formed, styled the Harbours, Docks, 
and Piers Association, the object of the association being to con- 
sider all matters affecting the interests of the harbours, docks, and 
piers of the United Kingdom, either separately or collectively, to 
watch all Bills brought before Parliament in connection therewith, 
and to take such action relative to all the above matters as may be 
deemed advisable, and that a sub-committee be appointed to carry 
out the ew an of the association,” Mr. Robert Capper, general 
superintendent Swansea Harbour, being hon. secretary. 


Mr. 8. G. Denton, F.M.S., 25a, Hatton-garden, has just 
exhibited at the Meteorological Society forty-six newly-made 
mercurial thermometers, constructed in a special manner, the zero 
of which has remained constant for over twelve months. The 
thermometers comprised twenty-three standards and twenty-three 
clinicals, To prove that they were newly-made, the pieces of 
enamel stems were sent to the Kew Observatory and marked, 
previous to having their bulbs blown. They were then constructed 
into thermometers, graduated and returned to the Observatory, 
and tested throughout. They were then placed under seal by the 
superintendent, and remained so for over twelve months, and then 
again retested, the mean amount of change being only about.0°05 
of a degree Fah. A standard thermometer, made by the same 
process as above, was also shown, it being verified in 1873 and in 
1882, the zero being still constant. 


THE parliamentary report issued by the Board of Trade on its 
proceedings under the Weights’ and Measures’ Act, deals largel 
with questions that have arisen in the Birmingham and Stafford. 
shire district. One of these has been as to the mode of stamping 
iron weights, which though usually bearing only one verification, 
are frequently stamped in two places. This double stamping, the 
report says, has been admitted by the best authorities to be a bad 
practice, and the Act appears to allow of only one stamping. 
Serious inconvenience to traders has also arisen in the use of iron 
and brass weights adjusted with several loose pieces of lead. As to 
local stamps of verification, of which at one time there were nearly 
700 different designs in use, the report states that the local 
authorities throughout the kingdom now generally adopted the 
stamp suggested by the Board, but there are some authorities who 
still prefer their old design. 

Some time ago we announced the amalgamation of the two 
firms, Sir. W. G. Armstrong and Co. and Messrs. Mitchell, 
shipbuilders. The L po is now issued of Sir W. G. Arm- 
strong, Mitchell, and Co., Limited. The capital is £2,000,000, in 
20,000 shares of £100 each, of which it is proposed to issue at 
present 18,500 shares. Of these it is stated 11,850 shares, fully 
paid, are taken by the vendors, and the remaining 6650 shares are 
now offered for subscription at par. The company has been formed 
to take over the businesses and properties of the united concerns 
of Sir W. G. Armstrong and Co., of the Elswick Works, Newcastle- 
upon-Tyne, and Messrs. C. Mitchell and Co., of Low Walker, near 
Newcastle-upon-Tyne, and to carry on those businesses, with the 
addition of the manufacture of steel, and with such other addi- 
tions and such modifications as may be found expedient. The 
board of directors, of which Sir W. G. Armstrong is chairman, is 
a strong one. 


Ar the last meeting of the Central Board of the Miners’ National 
Union, held at Durham, Mr. Thos. Burt, M.P., the chairman, 
called the attention of those present to a scheme put forward by 
Mr. Ellis Lever, of Manchester, to give a premium of £500 to any 
person who could invent the best portable electric lamp for use in 
mines. A letter was read from Mr. Lever, jun., stating that in 
his opinion a portable electric lamp to be used in mines was quite 
a probable thing. The meeting, looking upon the offer as an 
important thing, moved the following resolution :—‘‘ That this 
meeting desires to tender to Mr. Ellis Lever its best thanks for his 
kind and generous offer to pay a premium of £500 to the person 
who can invent the most useful portable electric lamp to be used 
in mines. That should Mr. Lever still kindly consent to give the 
premium of £500 for this purpose, the president and secretary be 
empowered to correspond with him, and if necessary see him on 
the subject.” It was further agreed that the president (Mr. Burt), 
the vice-president (Mr. Pultard), and the secretary (Mr. Crawford), 
should form a sub-committee to assist the praiseworthy object 
which Mr. Lever wishes to bring about. The question of the 
amount of safety which miners have in safety lamps has long been 
a debated question, so that the offer will doubtless create a great 
interest in mining circles, 

THE following statement referring to the Forfar sewerage is pub- 
lished, as showing that sewage farming may be carried out at a 
profit. The Forfar Sewage Farm was laid out by Messrs. Bailey, 
Denton, and Co., four years ago on the principle of combining 
surface irrigation with intermittent filtration ; and twenty-seven 
acres have been found sufficient to cleanse the sewage of 13,000 
persons. The extent of the farm purchased by the burgh 
authorities was forty acres, and its cost £4000, with £1500 for lay- 
ing it out for the reception of the sewage. The following state- 
ment of the income and expenditure in connection with the 
Orchard-bank Sewage Farm, for the year ending 15th October, 
1882, as submitted, is from the Forfar Herald :—Receipts : Barley, 
£19s. 3s. 9d.; oats, £24 9s.; carrots, £32 4s. 9d.; Swedish turnips, 
£109 7s. 1d.; yellow turnips, £25 19s. 4d.; mangolds, £43 6s. 11d.; 
cabbages and savoys, £27 10s. 6d.; grass and hay, £131 18s. 3d.; 
sand, £11 3s. 4d. Total, £425 2s, lld. Expenditure : Railway 
carriage, cartage, advertising, auctioneer’s commission, seeds, &c., 
£38 1s.; manual labour, horse work, &c., £215 6s. 10d.; tools, 
repairs, books, &c., £1 14s. 6d., showing a total expenditure of 
£255 2s. 4d., and leaving a balance of £170 7d., which, with £30 
added as rent of a house, £200 7d., or 3 per cent. on the outlay as 
profit for the year. The sewage from the town is applied to 
twenty-seven acres, or thereabouts, from which £362 7s. 10d. has 
been realised, equal to £13 8s. 54d. per acre. Thirteen acres are 
cultivated, which are not manured with the sewage, and the in- 


come from this acreage amounts to £49s, 11s. 9d., or £3 16s. 34d. 
per acre, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. 


ents. 


THE PRESSURE OF FLUIDS IN MOTION. 

Srr,—I read in your issue of last week a letter on the above sub- 
ject by Mr. G. Pinnington. There are some statements in the letter 
which I do not understand. For instance—“* Any pump in motion 
could mount or have its power so utilised as to cause another and 
help to mount to a height which could be stated in equivalent terms 
Mr? 

Qo -” But the main statement of the essay, upon which your 


correspondent bases a system of calculating the effect of fluid 
impact, is erroneous, viz., “‘ That we can state the pressure of 
flowing water in terms of the pressure due to the ‘head’ it 
contains.” He should say, “‘in terms of the pressure due to 
twice the head it contains.” His results might then approximate 
to those obtained by Hawksley’s formula. 

_ Suppose a fluid stream of cross section A and velocity v be 
impinging on a plane surface, and suppose its velocity that due to 
a head of fluid h. Let p denote fluid density ; let g denote force of 
gravity. Then the total pressure to which the stream owes its 


velocity is Apgh. This velocity = /g2h. The mass of fluid 


flowing per second is Ap ¥g2h. Hence the momentum is 
Apg2h; that is, the pressure of impact is equal to that of a 
column of fluid of cross section A, and whose height is twice that 
to which the velocity of the stream is due. 

Reasoning, however, based on the consideration of an isolated 
fluid stream must not be applied generally to the case of an un- 
limited stream impinging upon a limited plane surface; for in this 
case the effect of the impulse is lessened by the back pressure due 
to the eddying motion behind the plane ; and in the case of elastic 
fluid pressure a further consideration exists in the greater density 
of the fluid in front than behind the surface of impact. 

November 9th. 


ELECTRICAL MEASUREMENTS. 

Srr,—Your correspondent “‘. 1.” seems to have a happy knack 
of proving his opponent’s case; he refers me back to his hem of 
June 9th and 30th for a disproof of my statements, and in that of 
the 30th I find him quoting Rankine and de Pambour in direct 
support of them. I said in my letter of the 6th that resistance 
equals driving power when an engine is running at a uniform 
speed, but that any change of speed showed that equilibrium had 
been disturbed and wasin process of restoration; and that to start 
an engine, that is, to change its speed from 0 to n revolutions, its 
equilibrium must first be disturbed. Here are his quotations; he 
quotes Rankine thus :—‘‘ In a heat engine, moving with a uniform 
periodical motion, the mean effective pressure of the fluid is equal 
to the total resistance per unit area of the piston.” Exactly so. 
Now for the second point, quotation from de Pambour: ‘‘ The 
action of the fluid adjusts itself until the mean effective pressure 
balances the resistance.” He goes on thus: “‘ Rankine then pro- 
ceeds to show how this takes place,” and adds, “ this goes on until 
the effective pressure exactly balances the resistance,” that is, that 
disturbance of equilibrium can take place, according to his own 
authorities, during motion, for without disturbance adjustment is 
impossible. This he contradicts in toto. In his letter of the 14th 
he gives a complete proof of my explanation of starting an engine, 
but draws a wrong conclusion therefrom—the converse of a school- 
boy who does his sum wrong and copies the answer out of the 
answers at the end of the book. Does he not see that his “‘ small 
successive efforts” are disturbances of equilibrium’? That effort 
nm must exceed resistance « in order to start motion, that the 
increase of speed caused by this disturbance raises resistance to 2’ 
in time t, when it balances n? n’ is then added, and n + n’ being 
greater than x’, the speed increases again during time ¢’, when the 
then resistance x? ces n + n’; n* is then added, and so on. 
His mistake is in the deduction, that z = n, 2’ = n’, x? = n®, and 
so on, which ought to stand thus: < =n, 227 
TI.” does not answer my argu- 
ment, that if he were right, governors to engines would be useless, 
nor does he give me the results of his experiments in towing boats, 
but simply tells me that I don’t know what I am talking about. 
Perhaps not; but when I see that he also places men like Mr. 
Browne and Mr. Hoyle in the same category, I feel far more 
honoured by the company than injured by the accusation. 

November 21st. AN ELECTRICAL STUDENT. 


PATENT TRICYCLES AND BICYCLES. 

Srr,—In answer to your correspondent ‘“‘ Wheeler,” the only 
part of the “Rudge” bicycle that is patented is the bearings. 
They were patented by D. Rudge 8th February, 1878, No. 526; but 
as he was anticipated by J. H. Hughes with the bearing now 
worked by Mr. Bown, of Birmingham, under the namé of the 
** £olus” ball bearing, patented 19th September, 1877, No. 3531, 
I can only see that it is worked on sufferance; but I believe the 

roprietors of the respective patents have joined issue, and that an 
important case of infringment now awaits its turn in our law 
courts. The “‘Coventry Rotary ” tricycle was patented by the late 
James Starley. I cannot lay my hands on my copy of the Blue- 
Book, but I believe the patent is common property now, as it never 
passed the three years’ stage. The “‘ Special Zephyr” was patented 
in 1882, No. 520. 

Iam not aware that there are any other patents existing relating to 
the ‘‘ Zephyr” tricycles, as the two important features, viz., the 
ratchet lever brake and the compound lever driving connection, are 
not patentable, as they have been used years ago. R. E. P. 

Selby-road, Anerley, S.E., November 21st. 


BRIGHTON BEACH. 

S1r,—The inroads made by the sea on this part of the coast within 
the last twenty years, and which in many places, such as Worthing, 
Lancing, Hove, &c., have obtained such serious dimensions that 
they are giving the local authorities some anxiety, besides taxing 
to the utmost the abilities of their surveyors. 

Residing many years in, and being well acquainted with, the 
above-named places, and having intently watched these depreda- 
tions, I may assume to speak with some little degree of experience, 
and I may add also that different members of the same family have 
been employed at various times within the last century on the 
protection of the foreshore, not a hundred miles from Worthing, 
and whose work till this day is held as the most effective of any 
previous or past surveyor. 

I will mention a few of the ideas and schemes that have come to 
my knowledge in the protection of the foreshore. Firstly, that no 
groynes of any description were required, and those that existed 
were allowed to wash away. Secondly, a concrete sea wall only 
was sufficient to retain a good beach. Thirdly, that high short 
groynes were preferable to long low groynes. Fourthly, that 
immense concrete groynes at great distances apart were sufficient to 
keep the required quantity of beach. And fifthly, the building of 
these groynes at many different degrees or angles. 

Now, Sir, my humble opinion is, after experiencing the carrying 
out of some of the above ideas, that the most effectual protection 
against this encroachment is by every means securing and retaining 
the beach—of which there really is plenty—and this can only be 
effected by a sufficient number of a groynes. The groynes 
should be constructed thus: Piles, &c., should be driven at the 
required formation of the beach, and the planking should be done 
gradually, i.c., when the last plank is full another should be 
fixed, and so on until the groyne is full up. The building of 
groynes some 15ft. or 20ft. high, which on the west side are full, 
while on the east side the feet of the piles are almost showing, is a 
very faulty method of construction. A groyne, in my opinion, if 
it acts as a perfect groyne, should be full on both sides, By 


these means an even foreshore would be obtained; and these 
groynes should be built at an angle inclining, if any way, to the 
westward, with a sufficient number of catch groynes. 

I think it is a mistake to build large concrete groynes standing up 
many feet above the beach ; admitting they are very serviceable, 
they should be built gradually, otherwise they will never be full 
on both sides, or will there ever be a continuous beach. Concrete 
walls along the whole stretch of the foreshore assist to a great 
extent the filling of the groynes and the retaining of the beach, 
but this wall must not be built perpendicular if in this way the 
sea strikes it with much force, and ascends into a pyramid of water 
carrying with it a quantity of beach—as at the Aquarium wall here— 
besides doing damage to the wall, but should be built so as to allow 
the sea to expend itself. eg then — i materially 
carrying away by suction quantities o > 

Frepk. W. Hype, A.R.LB.A. 
37, North-street, Brighton, 


November 20th. 


DELUSIVE CONTINUOUS BRAKES, 


Srr,—I have read with pleasure the interesting article which 
ap in last week’s issue upon this subject, but there is one 
int to which attention should be directed in order that the 
Jifficulties under which engine-drivers work may be better under- 
stood. You have referred to the Midland Company’s rule that 
trains must enter terminal stations at such a s as to enable 
them to stop by the application of hand-brakes only ; but, doubt- 
less, you are not aware that a special order is in existence which 
was neither produced nor mentioned at the official inquiry. Upon 
e 20 of the ‘‘ Midland Company’s Appendix to the Working 
ime Table” the following important order will be found: ‘*‘When 
entering or leaving Central Station, Liverpool, twelve miles an 
hour.” The day before the inquiry I received private information 
to the effect that it was not intended to produce this order nor to 
let Major Marindin know that it existed. I could not believe the 
statement, but after reading the ‘‘ Report,” page 2, line 3, it looks 
as if this was done. 

It is perfectly impossible for a driver to obey both the rules 
given. If he enters the station at twelve miles an hour as directed, 
how can he stop with the hand-brakes in the length of the station ? 
But if, on the other hand, he obeys the hand-brake rule he must not 
enter the station at anything like the speed given in the order, the 
result being that he cannot keep time with the train. 

Major Marindin’s statement, that the vacuum brake on the 
Midland Railway is “‘ materially interfered with by the leakage 
hole in the piston-head,” deserves the very serious attention of the 
directors of the company. This vacuum brake is in my opinion 
most dangerous, and the fact that it very frequently fails to stop 
the trains until they have run past stations and danger signals is 
very clear proof in support of this view. Your readers will no 
doubt ask me how I account for the fact that in the “ Continuous 
Brakes Returns ” they find that no failures of any importance are 
recorded against this brake. It is well known that for some reason 
or other the Midland Company does not make a correct return of 
the failures of this particular brake. I have been a passenger upon 
the Midland Railway when the brake has failed to stop the train, 
and have also witnessed “ failures,” ‘“‘ delays,” and cases of 
‘* breaking loose ;” but when I refer to the ‘‘ Returns” I do not 
find any mention whatever of them; in other instances serious 
cases of trains actually running past stations are recorded as 
slight delays.” 

This brake is constructed to leak off in less than two minutes, 
and it is generally known on the line as the Two-minute Brake. 
Now when any case takes place of a train running past a station in 
consequence of the brake leaking off, that is not considered a brake 
failure by the advocates of the system; they say ‘‘Oh no, the 
brake did not fail, but only leaked-off as it is designed to do.” If 
a driver keeps the brake on, as they say, ‘‘ too long,” that is, till 
all the power is exhausted—which only means about a minute— 
that is called an error of judgment on the part of the driver, for 
which he is censured, fined, or like the unfortunate man in the 
Liverpool case, suspended from duty for a fortnight. It is no light 
matter for a driver with a family depending upon him to be 
deprived of two weeks’ wages, and it seems doubly hard when the 
accident is the result of the company using a very dangerous form 
of brake. I have no interest whatever in any railway brake, but I 
do hope and trust the Midland directors will inquire into the sub- 
ject before some serious disaster occurs. 

40, Saxe-Coburg-street, Leicester, 

November 20th. 


CLEMENT E, STRETTON, 


ROAD LOCOMOTIVE LEGISLATION. 


Srr,—Being a brick manufacturer, and having works in a country 
district, I am naturally interested in the discussion of anything that 
will enable me to lower the cost of delivering my goods, and the 
letter of Mr. Terry which appears in your last impression has again 
caused me to give some attention to the use of the traction engine. 
I say again, because a year or more since I was very warm upon the 
idea of employing these engines, and was frequently in communi- 
cation with the owners of some in my neighbourhood with a view 
to employing them, but it never came to anything—I found I could 
haul cheaper by horses. Now this will doubtless appear strange to 
you and also to Mr. Terry, who has evidently been studying the 
subject. If you will permit me, I will give my explanation, and in 
doing so will deal with the instances referred to by Mr. Terry. 

Speaking of hauling the bricks near Rochester, he says the dis- 
tance they were drawn was three miles, the engine drew 35,000 for 
the sum of £11 7s. 6d., or 6s. 6d. per 1000. Ido not know the cost 
of horse hire in that district, but near London we pay 10s. per day 
for one horse, cart and driver, and should cart three miles for 6s. 
per 1000; we should make three journeys drawing 500 each time, 
and fill up the day’s work with a short journey. This shows a saving 
in favour of horses of 6d. per 1000; but there is also another saving 
which must be considered. In carting bricks it is the almost uni- 
versal practice to use carts holding 500 irrespective of weight; these 
carts are easily loaded and unloaded. In loading one man assists the 
driver at a cost of say 6d. per 1000; in unloading the driver does 
not require help, and usually does not obtain any. With wagons it 
will cost at least 9d. per 1000 for extra assistance instead of 6d., 
and in unloading help must be had at a cost of at least 6d. per 
1000 ; this makes the cost of steam traction 1s. 3d. per 1000 dearer 
than horses in a lead of three miles. 

We will now take the case of hauling 10 tons of coal ten miles. 
I do not know what the actual cost by steam may be, but I know 
that I cannot hire an engine, two wagons, and the proper number 
of men—three I believe is the minimum—under £3 day; but I 
know I can hire a horse and cart for 10s. which would draw 
10 tons in seven journeys, or at a cost of £310s. This, Mr. Terry 
will say, is in favour of the engine ; but if we look at the matter in 
a practical way, we must inquire what is the actual work that has 
to be done. I will presume it is unloading coal at a railway 
station and drawing it ten miles into the country. Now my 
experience is that railway trucks contain nearer 8 tons on an 
average, and in actual practice the railway truckload would be the 
load for the engine. ith horses I should unload such a truck in 
six journeys, or for £3. Another point to be considered is the 
unloading on arrival at destination. The horse and cart can be 
moved to any point required, whilst the engine gets as close as it 
can ; the wagons are unloaded most probably by other men at an 
additional cost, the coal being afterwards moved by wheelbarrows 
or trams to its required place at a further cost. These points, I 
think, make the gain in favour of horses, although without doubt 
the engine appears to the best advantage in long distances. But 
in each case I contend Mr. Terry has not shown that saving in 
favour of steam traction that he desires to do,.although we have 
not taken into account any contingent expenses that may accrue 
from damage to roads, water culverts, bridges, &c. 

In drawing comparisons, Mr. Terry brings out the duty of the 
horse most unfavourably. He says each wagon and load weighing 


3} tons would require four horses to enable that load to be drawn 
ten miles. Now this is an absurdity, and I should have supposed 
it to be a misprint, only he has twice mentioned it in his ieee. 
An ordinary country — is about the most unsuitable convey- 
ance that can be adopted, and if we are to attempt economy let us 
adapt our plant to its requirements, In my own case I use spring 
tumbril carts, built as lightly as is practicable with due regard to 
strength. These weigh probably 12 cwt, and hold 40 cubic feet ; 
the width of tire is ofn, 

Another point I would like to call to the attention of Mr. Terry 
and all advocates of steam traction, is the great advantage 
horses have over the steam engine in ony a small quantity 
per journey; in ordinary practice it is very seldom that we can 
send as many bricks in one day to one a as an engine can draw, 
where we get one such job we have at least twenty that could not 
be so supplied. About twelve months since I wanted to unload a 
steam boller weighing 3 tons from a railway truck and draw it to my 
works 2} miles distant. Two owners of traction engines came to 
see me about it; their price put into figures was £6. I had no 
tackle suitable for the job, but sent my foreman out to obtain some; 
he got a timber carriage and horses; the whole inclusive cost of 
getting the boiler home was £1 0s. 6d. Comment is needless. 

If Mr. Terry will kindly reduce any other figures he ma 
to actual practice, and can really show an economy in favour of 
the traction engine, he will confer a boon upon those who, like 
myself, are large employers of horses; but who cannot see their 
way to use traction engines, even after all objectionable bye-laws 
have been abolished. Morgis Parks, 

November 20th. 


ELECTRIC LIGHTING RISKS, 


S1r,—I have read the able article in this week’s ENGINEER on 
‘** Electric Lighting Risks,” and in the interests of electric lighting 
beg to suggest a very simple remedy, hitherto overlooked, for one 
of the two special risks referred to by you, viz., the danger of 
setting fire to woodwork by the overheating of line wires. ‘T'wo or 
three coats of asbestos fireproof paint would in my opinion prove 
a perfect safeguard. To neutralise this particular risk the paint 
need only be applied to the woodwork under the wire a width of 
6in. or 8in. and the cost would be trifling, certainly not more than 
24d. per lineal yard. The fire-resisting qualities of this paint have 
been publicly demonstrated on several vecasions. It is casily 
applied and dries quickly. 

As to the risk to workmen from electric shocks, the company I 
represent was the first to introduce asbestos gloves lined with 
india-rubber for the use of electricians, and the demand which has 
sprung up for these proves the soundness of Mr. Crompton’s 
recommendation. J. ALFRED Secretary. 

United Asbestos Co., Limited, 161, Queen Victuoria- 

street, E.C., November 20th. 


THE CASTING OF PIPES, 


Srr,—Having observed the correspondence in THE ENGINEER in 
reference to the advantages of casting water pipes with sockets up 
or down, I may say that having had, during the last ten years, 
the inspection of a Bon number of water pipes, I find that the 
practice of casting dry sand pipes with socket down is now practi- 
cally universal at the foundries here. As it is of great importance 
to have a sound socket to prevent s co. when driving, if a 
turned and bored joint, or staving up if a lead joint, the casting of 
the pipes socket down appears now to be found the most certain 
method of obtaining this, and, therefore, the older method has 
been given up by the founders. The specified instructions, how- 
ever, in many cases, still leave this open, as I find in going over 
thirty-five copies of specifications that twelve of these specify 
socket down, whilst twenty-three specify to be cast vertically only. 
In nearly all the latter cases, however, the pipes were cast socket 
down, and in one or two cases only in which the pipes were cast 
socket up I found much more difficulty in getting the sockets 
sound, W. J. Mitiar, C.E, 

Glasgow, November 20th. 


THE HARBOURS AND TRADE OF FOLKESTONE, 


Srr,—Permit me to correct a slight inaccuracy which appears in 
the article under the above heading published in your last issue. 
The writer states that no steps are being taken to preserve the 
gleanings from the ancient municipal records of Folkestone, now 
being issued weekly in the columns of the Express. It is my 
intention to revise and re-issue them in conjunction with a new 
edition of ‘‘ Mackie’s History of Folkestone,” now in the press—a 
work which your contributor has evidently no — of, 
though he mentions ‘‘ Mackie’s (English’s) Guide.” y inserting 
this correction you will oblige. JOHN ENGLISH, 

** Folkestone Express” and General Printing 

Works, November 21st. 


COMMERCIAL PROFIT FROM HOUSEHOLD FIRES, 


Srr, — London and other large English towns are in such a 
deplorable state from a sanitary and wsthetic point of view, because 
of the foul ingredients projected into the atmosphere by h hold 
fires, that it is pleasing to see a journal so eminently qualified to 
nny the subject as THE ENGINEFR, taking the problem in 

nd. 

The total abolition of the smoke nuisance may be scientifically 
impossible, but when three-fourths of the heat from coal is usually 
wasted, and allowed to escape through a wide open chimney 
directly above the grate, it is evident that the evil may be 
abated. Without altering the present cheerful household fire, 
except by burning it in a grate of different form, so that most of 
the heat of the coal shall be communicated to the air of the room, 
an abatement can be made. The householder would then make 
himself so hot that he would be obliged to put less coal on his fire, 
an economy of which he would not complain. 

My present suggestion is, that as the householder now pays two 
or three times more for his fireside heat than it is worth, in that 
fact lies a good substantial foundation on which a commercial 
company working for its own interests only should make sure 
profits, and benefit the public at the same time. Let the travellers 
of the said company go from house to house with some excellent 
stove, explain its merits, and offer it for sale for a small sum at 
once, and the rest by instalments, according to the value of the coal 
the purchaser will save by its use. Men advertise in the papers at 
present that they sell furniture on payment by monthly or quar- 
terly instalments ; the stoves or grates would do better, for they 
would pay their own instalments in the coal they save. The 
average Briton is too unintelligent and heavy to move, to person- 
ally initiate active steps for the general public good, but if 
commercial travellers knock at his door, talk to him, and appeal 
to his selfishness, sluggish motion can be put into him—perhaps. 

The present household fire is usually at one time too hot and 
blazing, and at another, after fresh have been added, too cold 
and dead. A more equable temperature can be gained from it by 
piling the grate to a higher level than its top bar with coal, then 
— on paper, wood, and a thin layer-ef coal, and lighting the 

re at the top. The fire then has to burn downwards for hours, 
like a candle. It wants and should have no poking. It leaves 
scarcely any ash, and consumes much of its own smoke, for 
the smoke from the coals below has to pass through the 
clear fire above, A fire lit at the top two hours is before me 


now, burning equably, and I expect it will keep alight without 
being touched nearly all night. 

Professor Frankland recently told the Royal Institution that he 
had cheap household fires at home with inexpensive alterations in 
his grates, but he omitted to give the particulars, 

London, Noyember 21st, 


W.. H, HARRISON, 


Nov. 24, 1882. 


THE ENGINEER. 


391 


THE FELL ENGINES ON THE RIMUTAKAI 
INCLINE, NEW ZEALAND,* 
By Mr. R. F. Atrorp, 


THE four Fell engines about to be described have been working 
for about five qos, with success, on the Rimutakai Incline, 
between Wellington and Featherstone, New Zealand. They 
were built for the New Zealand Government railways in the years 
1875 and 1876, on the advice of Messrs. Hemans and Bruce, con- 
sulting engineers to the Gove:ument, and of Mr, John Carruthers, 
engineer-in-chief in the Colony, at the works of the Avonside 
“ Company, Bristol, then under the management of Mr. 
J. C. Wilson, who left the Sigieg to the managing clerk and 
chief draughtsman, Mr, H. W. Wiedmark, to whom the credit of 
their success is chiefly due. The gauge adopted for the New 
Zealand Government railways is 3ft. Gin,; the portion over which 
the Fell engines run is laid down with steel rails, 70 lb. per yard, 
of the Vignoles pattern, on cross sleepers 9ia. by 4hin., with 3ft. 
centres, and 12in. by 4}in. ops joints, The centre or hori- 
zontal rail is 70 lb. per yard, p on longitudinal sleepers 12in. 
w ae having its centre raised 6}in. above the face of the 


inary 

Before proceeding to describe the arrangement of the Fell gear, 
it may be well to make a few general remarks on the leading 
dimensions and features of the engines generally :—It'was requisite 
to obtain the greatest strength with the least load ; therefore, the 
frames, cross-stays, and all the motions of both engines are made 
of steel, and the cylinders are as lightly proportioned as the 
exigences of the case admit, The boilers, which are of best York- 
shire iron, with copper fire-boxes, are clothed with felt, the cleading 
being supported on iron rings, so as to avoid the heavier wooden 
covering ; the arrangement of boiler and tanks is, generally speak- 
ing, the same as in an ordinary side tank engine with traili 
bogie, or radial axles, and only differs in a few minor points, suc! 
as the crown of the fire-box sloping back to an incline of 1 in 15, 
so as to keep an equal depth of water over it when on the incline, 
There are double regulators in the dome, and the heating and fire- 
grate area is calculated to supply four cylinders instead of 
two, The tanks present few features worthy of notice; they 
are made with false bottoms at the leading end, with opening 
so as to allow the inside gear to be approached for cleaning 
and oiling, which could not otherwise be managed, owing 
to the want of space. A number of trays or receptacles for 
oil are inserted, so as to prevent dripping on to the central 
rail, or getting on to the periphery of the horizontal gripping 
wheels. The sand boxes, of which there are four pairs, are 
arranged as follows :—The leading pair form a casing for the steam 
and exhaust pipes of the outside cylinders, while the trailing pair 
are cast iron sunk in the tanks over the pair of wheels they are 
intended to serve. The two pair that supply the Fell wheels are 
on the top of the tanks and form the sides of the manholes 
through which the tanks are supplied with water. As through the 
great amount of gearing there would be great difficulty in 
arranging ordinary cylinder blow-off cocks for the four cylinders 
and their steam chests, W. H. Wiedmark’s patent cylinder cocks 
were used. ese are all worked from one steam cock on the 
front of the barrel of the- boiler, on the right-hand side of the 
engine, co’ mding with the blower, which is on the left. Some 
changes have made in the cab from the original form since the 

ines have been at work, as it was found that in running up the 
ineline with a heavy load the suffocation in the tunnel was very 
excessive. This has been met by boxing in the footplate more com- 
pletely, so as to give the driver and stoker as much protection 


as 

e ordi coupled wheels of these engines are worked from 
the outside cylinders, which are entirely separate and independent 
of the inside or Fell engines, and one chief point in arranging the 
gearing was to provide means for working both engines separately, 
or from the same handles at will, so as to give the driver perfect 
control over the machinery of both, and enable him to use one 
without the other when running over a comparatively level road, 

et at the same time to make the stopping and starting on the 
cline as simple as possible, The engine is supported on four 
coupled wheels 32in. diameter, having a fixed wheel base of 
6ft. 9in., the centre of which coincides with the centre of the Fell 
stem, and a pair of trailing wheels 30in. diameter, which are 
ven lateral play, by being fixed in Wiedmark’s patent radial axle- 
xes. The distance from the centre of the fixed wheel base to 
the centre of the trailing wheels is 10ft. 10}in., so that to 
ed round a five-chain curve without more grinding on the 
nges of the coupled wheels than is incident to their own fixed 
wheel base of 6ft. 9in., it would be necessary to allow a play 
of yin. each way in the guides of the trailing wheels; 
this is met by the travel of 2in. each way, or din, total play given. 
Perhaps in a future engine, it might be well to lessen the incline 
on the top of the boxes, as experience seems to show that with the 
inclined planes of one in eight they do not adjust themselves to 
the curve as easily as could be desired, especially when the engine 
is — two or three loaded trucks up the incline with the radial 
end forward, and at the same time dragging four or five trucks at 
the other end. The author is not aware why this plan has been 
adopted, as the engine is not provided with Straddle’s draw gear at 
the leading end, though it is at the trailing ; neither has he posi- 
tive information as to the reasons that induced the authorities to 
divide the train, and place the engine between the carriages, unless 
it be due to the fact that these engines broke the drawbars of the 
old rolling stock ; but as new drawbars of much stronger section 
have been sent out, that reason hardly seems to hold good. The 
engines were intended to work at a boiler pressure of 120 1b. per 
square inch, three-fourths of which gives 96 lb, mean pressure in 
the cylinder. Lately, the general working i of engines in 
New Zealand has been raised to 150 lb., and has also been applied 
to these engines, which gives at the same ratio a mean pressure of 
120 lb. per square inch. 
The leading dimensions and particulars are :— 


Coupled wheels 82in. diameter. 
Tractive power .. . at 961b. pressure. 
Tractive power .. 11°760 at 120 Ib. pressure 
| wheels 80in. diameter. 
Fell or inside cylinders .. 12in. by l4in. 
Fellwheels.. .. .. .. 22in. diameter. 
Tractive force . os se 8 797 at 96 lb, pressure. 
Tractive force .. .. .. «. 10°996 at 120 1b. pressure, 
Total combined tractive force .. .. 18°205 at 96 Ib. pressure. 
Combined tractive force .. .. .. 22°756 at 120 Ib. pressure 
Heating surface :— 

Fire-box .. ++ «+ 74 square feet, 

Tubes... +» 783 square feet. 

.. 857 square feet. 
Grate area... .. 18 square feet, 
Capacity of tanks .. . 614 gallons of water. 


Capacity of coke-box .. ID 86 cubic feet. 
Weight of engines,empty .. .. .. 27} tons. 


Lead. ive, Total. 
In running order, tanks em es 1211 12°17 57 30°15 
Tank and coke-box full .. : .. 188 18°14 77 349 
Which gives load on coupled wheels available for adhesion :— 
ksempty .. 56°896 Ib. at 1-6th or 873 1b. per ton ..  9°482 
full .. .. 589121b. ra 
Tanksfull.. .. 60-704 Ib. » 
The wheels are placed inside the frames, and have steel axles, 
with crucible cast steel cranks shrunk and keyed on the axles, 
which cranks form the bearing journal of the coupled wheels; 
there is 3ft. 3in. between the wheels, and the tires are 5}in. wide, 
to suit the 3ft. 6in. gauge. The steel main frames are 4ft. 3in. 
apart, and jin. thick, being strongly stayed by vertical plates 
in, thick, and horizontal plates ,%in. thick, which take the guides 
for the vertical axles of the Fell engines. 


* Read before the Society ef Engineers, 2nd October, 1882. 


Passing now to some of the points where the two engines may 
be said to overlap one another, there are two regulators in the 
dome which are worked by handles at the back of the fire-box shell, 
so as to give the engine-driver power to shut off steam from either 
the outside engines, or the Fell engines, independently of each 
other. But at the same time, it was considered advisable to be able 
to work both with the same handle, so as to regulate the steam at 
any moment by one movement instead of two. This is accom- 
plished by having the handles for both regulators side by side, so 
that, while they can be moved my, they are connected by 
a screw arranged to adjust the relative positions of the handles, 
with a catch for throwing them out of gear with each other. 
Much the same plan is followed with the reversing gear. The link 
motion for the outside engines is worked by a screw, and the valve 
motion for the Fell cylinders is actuated by a leader and quadrant ; 
but when it is wished to work both together the catch is raised 
from the quadrant and held back by a small catch at the top of 
the handle, while a catch on the opposite side of the handle is 
—— into a fork in the prolonged end of the screw quadrant, 
so that both shall be worked by the screw. 

The blast is arranged with a centre nozzle for the exhaust steam 
from the Fell cylinders, while an annular space forms the exhaust 
for the outside cylinders. This allows of a good blast when either 
engine is worked alone, also giving good (results when the engines 
are combined, though from the nature of the case the draught 
must somewhat vary, as the engines, not being in = way geared 
together, sometimes the full blast of both engines will come at the 
same moment and sometimes at intermediate periods. The valve 
gear for the centre engines had to be specially arranged, as it 
meen impossible, or nearly so, to get excentrics on the driving 

es. The author believes the gear is unique of its kind, and he 
has never seen any similar to it, though he understands it is 
covered by a former patent. The lap and lead of the slide valve 
is obtained, as in Waelschaert’s gear, from the crosshead of its own 
piston, though not in quite such a direct manner, as it is first taken 
to a rocking shaft, and then transmitted to the valve lever; the 
slot link, from which the travel is obtained, is worked by a rod 
from the rocking shaft of the ms agen engine. The diagram from 
this motion is very good indeed; unfortunately, the author has 
not the notes taken from the ports of the engine. The next point, 
which only requires a few words in passing, is the arrangement of 
the motion bars and slippers, which are placed horizontally so as 
to take the thrust from the vertical he oho The slippers are let 
into the guide bars instead of lapping over the edges. The cross- 
head pin is oiled from a syphon screwed into its centre, having a 
hole bored so as to supply oil to the brasses, the slippers rays fms 
from boxes placed on the guide bars, Passing now to the driving 
and coupled vertical axles of this system, the right and left-hand 
engines are connected so as to get over the dead point and keep the 
oy inders in beat with one another, by spurs on the under edge of 

e rolling discs of the driving wheels, while the coupled wheels 
are d b; pling rods on the lower halves of the crank 

ins, and also secondary ones at right angles to the cranks half way 

own the axles. In starting with one cylinder on the dead point, 
this throws the strain for —! both the vertical wheels on the 
opposite side through one set of teeth. Mr. Fell proposes in any 
future engines to put straight vertical axles, doing away with the 
secondary coupling rod, and to move the leading wheels a couple 
of inches further forward, so as to allow of spur wheels on these 
axles as well as on the driving axle. This arrangement, though it 
would increase the spur gearing, would have the great advantage 
of only transmittin; the pressure through each, and dispensing 
with the crank shafts, which are a point of great weakness in these 
engines, as the pressure from the springs is transmitted through 
them to be distributed between the driving wheels at the bottom 
and rolling disc at the top, while the axle is not supported by its 
bearing in the same way as those in an ordinary cylinder engine, 
where comparatively little weight is on the centre of the crank 
axles, they having chiefly to contend with the torsion from the 
cylinders, while with the Fell engine these have both the torsion 
from the coupling rod and the pressure from the springs ; besides 
which, dispensing with these two coupling rods would give more 
room and get rid of working and friction. 

To return to the engine as it is made, the oiling of the connecting 
rods and both pairs of coupling rods is effected by syphon cups in 
the crank pins. A moment’s thought will show that they cannot 
be put on the rods themselves. The oii for the bearing of the axle 
boxes of the vertical axles is supplied through tubes connecting 
them with oil cups, placed on the sides of the frame. The axle- 
boxes themselves are of brass, while the axle-box guides are of cast 
steel, the top guides being supplied with liners, so that they may 
be easily adjusted so as to move freely but without lateral play. 

The springs for the gripping gear are tightened up by right and 
left-handed screws, having nuts, which are coupled to the spring 
buckles by pins. The pressure is put on or relieved by a handle on 
the left hand side of the footplate, working through worm and 
spur wheels, Seventy revolutions of the handle after the wheels 
touch gives a compression on the springs of 7°16 tons, which is 
divided between the rolling discs and gripping wheels in the 
proportion of four tons to the top and 13°6 to the bottom ; so there 
is a pressure of 6°13 tons on each bottom wheel and two tons on 
each top disc. This it was considered would be enough to keep 
the — together and avoid any tendency to part; nevertheless, 
a stud was put through the guard to the top axle-box, as an addi- 
tional security. It has been found in practice that the pressure is 
not quite sufficient, and the original studs were bent and have 
had to be replaced by stronger ones. In a future engine the 
springs could be placed a little higher, which would overcome the 
necessity of relying on the check stud in any way. In putting the 

ressure at 17°6 tons, the author has used what was about the 
imit one man could well put through the compression 
gear, which of course might be easily altered by simply changing 
the worm and spur wheels, or by altering the pitch of one of the 
screws. The former would be the preferable plan, as it would not 
be well to put a finer thread on these screws, which are 3in. 
diameter and ,%in. pitch. The a are amply strong enough to 
bear a greater load, and even if they were not, might be easily 
changed for stiffer ones. The pressure of 6°58 tons on each wheel 
gives 27°32 available for traction for the four wheels, which is 
—— to take up the pressure which was originally contemplated, 
as dividing it by six we get 4°55 tons, or 10°119 lb. as against 8°797 
tractive force for 120 lb. boiler pressure ; but there is not sufficient 
with the 1501b, boiler pressure now worked at, which gives, as we 
saw earlier in this paper, 10,9961lb. of tractive force. A volute 
spring allows the centre gear a certain amount of play where the 
engine sways from side to side, at the same time tending to keep 
the engine central. 

To get the utmost efficiency it is n to take every 
precaution to prevent oil either getting on the rails or on the 
periphery of the wheels, especia | the centre ones—for which 
purpose oil —_ have been arranged to catch the oil as completely 
as possible, and such oil as gets down from the lower vertical axle- 
box is collected by a copper tray and into the wheel, from 
which it can be let out by a plugged hole arranged for that p' se 
in the bottom. It was mentioned that the sand boxes for the Fell 
vertical wheels were placed on the tanks; the sand is led down b 
copper pipes to a sand injector, and steam is admitted throug. 
pipes. It will be at once seen that the sand could not be applied in 
the ordinary manner, as it would not remain on the vertical face 
of the raised centre rail; while by the blast being directed so as to 
throw it between the rail and the revolving wheel, it cannot help 
tuking some effect. How far the steam may act as dew on the 
rail, or whether it simply makes the sand damp, the author has 
not been able to learn. Neither has he any information as to 
whether the sand gets blown into the lower axle-boxes, though 
they are so completely boxed in that it appears very improbable 
much would find its way in. At the same time it is a point on 
which a grain of practice is worth any amount of guess-work; and 
the author would be extremely glad if any one can give him any 
information of a case where sand is applied to wh in a similar 


manner, and what effect it produces on the axles or shafting asthe 
case may be, or whether a more suitable plan of sanding the rails 
could be adopted. 

In the brake gear cast iron sli; are made to grip the line, 
and are actuated by right and left-handed screws at the end of the 
lever, which have play in the sleeves, so as to permit of their 
rocking backwards and forwards, while the power is transmitted 
through four keys which slide in grooves, the whole being worked 
from the right-hand side of the footplate by a handle of the same 
construction as for the outside brake, which is on the left-hand side 
of the engine. India-rubber pads or springs are as far as 
possible to take up the jar through the levers, and to save the 
thread of the screw. 

Before bringing this bar go toa close, the author wishes to quotea 
few lines from a paper of Mr. Maxwell’s, on New Zealand railways, 
read before the Institution of Civil Engineers on November 23rd, 
1880, in which he mentions these engines.* The author found from 
~ that, under favourable circumstances, one engine took 63 tons, 

us 


Tons. Cwt. 

Four loaded trucks,in front .. .. .. .. .. « « 19 10 
Four loaded trucks, behind .. .. .. .. oe « o 39 O 
Total .. .. «a 


From the records of a number of trips in ordinary working, two 
examples have been selected. The loads were above the average. 
— - a coal was used, which was found by analysis 

consist of— 


The distance run was 201 chains, and the vertical lift was 861ft. : 
Tons, Cwt. Tons, Cwt. 
Load nine vehicles .. .. 36 10 Load eight vehicles .. 24 19 
Total.. .. .. 9 18 


In the first example the rails were dry, the time occupied on the 
journey was thirty minutes, and the fuel consumed B 
43 cwt., and coke 3 cwt.; in the second example the rails were 

reasy, the time on the journey was thirty-two minutes, and the 

uel consumed was: 5 ewt., and coke 34 cwt. In both cases 
a pressure of 150 lb. per square inch was maintained in the boiler. 
In ordinary practice a gross load of about 53 tons, exclusive of 
engine, is sufficient ; with it the engine can stop and start on five- 
chain curves, and attain a speed of about six milesan hour. A load 
of 14 tons 5 cwt. has been drawn up the incline without making use 
of the horizontal driving wheels. The engines have ample steaming 
capacity, and a boiler pressure of 1501b. is maintained. From this 
it appears that the engines work satisfactorily, and probably, on a 
slight alteration in the compression gear, would overcome the 
difficulty arising from the slip caused by the tractive force being 
higher than the adhesion, owing to the increased working pressure 
of the engines. 


A Broken CyLinpEeR.—An unusual machinery accident has 
happened at the ironworks of Messrs, John Bradley and Co., of 
Stourbridge. While the works were in full —s the cylinder of 
the large engine suddenly gave way with acrash. Comsiderable 
damage was done, and one or two weeks’ ‘‘ play” will be necessary 
until the broken cylinder has been replaced by a new one. 


THEEXxHAvsT INJECTOR.—On the 11th inst. the members of the Man- 
chester Association of Employers, Foremen, and Draughtsmen hadan 
opportunity of inspecting, on the premises of Messrs. Geo. Fraser, Son, 
and Co., afeed-water injector, which is actuated solely by theexhaust 
steam fromtheengine. Theinjector is the invention of Messrs. Davis, 
Hamer, and Metcalfe, and the perfectly successful operation of the 
apparatus by steam drawn from the ordinary exhaust pipe was a 
matter of considerable surprise to many of the visitors, After- 
wards a paper descriptive of the injector was read before the mem- 
bers, at their ordi meeting held in the Mechanics’ Institute, b: 
Mr. A. 8S. Savill, who, before explaining the invention, said i 
seemed to have been the opinion of engineers that it would not be 
possible to work an injector with steam at atmospheric pressure; that 
an injector must have a pressure of steam to work at, and that with 
the exhaust injector, this a must be got upin the exhaust 
pipe, which of course would act as a back pressure on the piston of 
the engine, under which conditions there would not be much if 
any y in the adoption of an exhaust injector. This reason- 
ing had, however, been proved entirely wrong, and the injector he 
had brought before them did not in any way put on back pressure, 
but, on the contrary, reduced or altogether removed it. The 
injector was simply fixed in a vertical position toa branch from the 
main exhaust pipe, and to start theinjector all that was necessary 
was to turn on the steam and water. With regard to the apparatus 
itself, the most important point was its automatic action. As soon 
as the first puff of steam from the cylinders had cleared out the air 
from the aout pipe, the injector commenced to work, and kept on 
until the engine ceased to give out steam, re-starting again as the 
engine re-started without any manipulation being required. In the 
construction of the injector there were, as in the ordinary types 
three nozzles—thesteam nozzle, the combining or mixing nozzle, an 
the delivery nozzle. The steam nozzle was similar to the one in 
the Giffard injector, but of a very large bore, and inside was fixed a 
small spindle to concentrate the steam. The chief feature, how- 
ever, was the combining nozzle, which was constructed to start the 
injector automatically. The nozzle was split from its smallest bore 
for rather more than half its length, one half being solid with the 
nozzle itself, and the other half arranged to work freely on a hinge, 
by which it was enabled to enlarge or contract its area. The 
delivery nozzle was very similar to that of a Giffard injector. 
When not working, the hinged flap in the injector was open, and 
a large area was presented for the egress of steam and water. 
When steam and water were turned on some condensation took 
place, which instantly formed a partial vacuum, into which more 
steam and water were drawn until such a vacuum was formed 
that steam was attracted with a velocity so great as to 
impart to the water sufficient speed to enter the boiler, the 
flap being at the same moment sucked down, and forming to 
all intents and purposes a solid nozzle. Results from actual 
experience had shown that by one of these injectors the feed-water 
entering at 66 deg. Fah. and a minimum delivery of 960 gallons 
per hour, the temperature had been raised to 190 deg. Fah. The 
injector was capable of feeding against 70 lb. to 75 1b. pressure, but 
when the pressure was above this an arrangement was attached for 
supplementing “live” steam from the boiler, which in addition further 
increased the temperature of the feed-water. In the discussion 
which followed the injector met with general commendation, the 
results which had been seen in actual working being admitted as 
surprising, and Mr. Gresham, who has long been connected with 
the manufacture of injectors, said he considered the exhaust 


injector as great an advance upon the present methods as the. 


introduction of the Giffard was upon the methods then in vogue. 
He thought, however, that automaticity might be carried too far, 
and that the exhaust injector would scarcely be suitable for 
locomotives, as it only delivered its feed when the engine was 
working. Mr. Savill in reply, however, stated that by connecting 
the injector with the boiler steam it could be worked when the 
engine was standing, and that, although it did not seem a very 
nice arrangement for locomotives, it had been worked successfull; 
on a locomotive both when it was running and when it was stand- 
ing. ; 


* See “ Proceedings” Institute Civil Engineers, vol. lxiii. page 54. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsueEr and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. Twietmeyver, Bookseller. 

NEW YORK.—Tse Witimer and Rocers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it to 
inform that letters of inquiry addressed to the 


cases, be by 

writer to himself, and bearing a 1d. postage stamp, in order that 

rded to their destination. 
No notice will be taken of communications which do not comply 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
contarning questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

G. L. (Oldham).—Certainly not. 

Spirit Levet.—There are no vaeancies in the drawing offices at Woolwich 
Arsenal—at least, none for outsiders : nor is the pay high or the position 


D. H. R. (Alleyn Park).—J/ you think proper you can consult a file of 
Indexes at our publishing office and find what you want, if it has appeared 
in Tue Enoineer. An engraving of a Tower bridge appeared in THE 

EnGinger for 29th of March, 1878. 

L. B. (Bath).— We have no doubt that you would be quite competent to take 

the position of assistant engineer on road, railway, or bridge work, and 
you might expect a salary of £200a year. But your competence does not 
make it more easy for you to obtain employment, which, in fact, you are 
not likely to obtain without interest. 
. 8. H.—Boz’s practical treatise ‘‘ On Mill Gearing” is a very useful book, 
but it assumes a certain amount of practical familiarity with the subjects 
treated. It is published by Messrs. EB. and F. N. Spon. For further 
information see ‘‘ The Elements of Machine Design,” by W. C. Unwin, 
published by Longmans and Co.; and “‘ Mills and Millwork,” by Fair- 
bairn, also published by Longmans and Co, 

T. L.— When a locomotive is running, that portion of the tread of the tire 
which is in contact with the rail at any instant of time is at rest, while the 
corresponding point on the flange on the same radius is moving in the 
opposite direction to that at which the train is running, The speed being 
60 miles an hour, or 88ft. per second, and the diameter of the wheel over 
the tread 6ft., and over the flange 6ft. 2in., the point in the flange will 
move backwards at the rate of 1°59 miles per hour. 


MACHINERY FOR CONDENSING MILK. 
(To the Bditor of The Engineer.) 
Srr,—Can any of your readers give me the names of makers of milk 
condensing plant ? E. 8. 
Warwick, November 21st. 
PORTABLE STOVES. 
(To the Bditor of The Engineer.) 
S1r,--I shall be obliged to any of 2 readers who will give me the 
address of an agent or firm for the American sitting- portable 
stoves on wheels. 8. C. W. 
Manchester. 


MATERIAL FOR WATERPROOFING STONE. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your readers tell me of a solution, or other means, 
by which I can render a porous slab waterproof? The said slab covers 
part of a cellar, and at present lets the rain through. W. HF. 

Acton, W. 


BOOKKEEPING FOR ENGINEERS. 
(To the Editor of The Engineer.) 

Str,—I am desirous of securing a really good treatise on bookkeeping 
by double entry, more especially adapted to the purposes of engineers 
and ironfounders. If any reader can furnish me with the address of any 
firm of publishers who issue this class of works, I shall esteem it a great 
favour. ENQUIRER. 

Cornwall, November 20th. 


CONDENSING WATER. 
(To the Editor of The Engineer. 

Sir,—(1) I am about putting down an engine 50-horse power working to 
150-H.P. I havea well in the yard, about fifty yards away from the engine 
bed, and with a fall of 5ft. Will any reader tell me the best possible way 
of condensing the steam? Will the above well do, or would it be better 
to sink another one nearer the condenser? Perhaps some of your readers 
will oblige me with the benefit of their experience. (2) How long will it 
take to empty a reservoir, a quarter of an acre, 3ft. deep, through a pipe 
with Sin. ? FounDRY MANAGER. 

Mansfield, November 21st. 


A CORRECTION. 
(To the Editor of The Engineer.) 

Sir,—I observe that in the list of Abridgments of Specifications of 
Letters Patent published in last week's Enotnerr, that No. 1505 is 
described as “‘ Not proceeded with.” It appears the wrong number is 
given for the specification described, for No. 1505 has been proceeded 
with, as you can see by the copy of specification I forward by this post. 


ArcHep. ELLs. 
13, High-street, Lewes, Sussex, November 15th. 


SUBSCRIPTIONS. 
Tat Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the 42. 


Yearly (including two double numbers)... .. .. £1 98. Od. 
occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Encrnerr is registered for transmission abroad. 


Cloth cases for binding Tur Exctnger Volume, price 2s. 6d. each. 


by Post-office Order. — Australia, Belgium, Brazil, British 

Guiana, Canada, Cape of Good ‘Hope. Denmark, 

Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

ortugal, mania, itzerland, Tasmania, ey, 

West Coast of, Africa, West Indies, Cyprus, £1 16s. China, Japan, 


Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
60, ion, Java, ani 
Mauritius, Sandwich Isles, £2 . 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averaces seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. Al 
sinale advertisements from the country must be accompanied by a post-office 
order in payment. Alternate advertisements will be inserted with all 
vractical regularity, but regularity cannot be guaranteed in any such case. 
AU except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
« letters relating to Advertisements and the Publishing Department of the 
naper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Rditor of Tre Enarneer, 188, Strand, 


MEETINGS NEXT WEEE. 

Tue InstituTION oF CiviL Nov. 28th, at 8 p.m.: 
Paper to be read with a view to di ion, ‘‘ Ameri ce 

Heating Buildings by Steam,” by the late Mr. Robert Briggs, M. Inst. C.E. 

Society or Arts.—Wednesday, Nov. 29th, at 8 p.m.: Third ordinary 

meeting, “Some Paints in the ce of the American Patent-office,” 
by Sir erick Bramwell, F.R.8. R. E. Webster, Q.C., will preside. 
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THE IRON TRADE OF THE UNITED STATES, 


Tue latest reports from the United States indicate that 
a time of trial is at hand in the iron-making districts of 
North America. The price of iron and steel has been 
steadily falling for some time,and rails have now dropped to 
42 dols.,or £8 10s. per ton. At this price manufacturers 
hold that they lose money instead of gaining it, and many 
steelworks are to be closed, among others those of the 
Joliet Iron and Steel Company, near Chicago ; operations 
will cease there on the Ist of December. The North 
Chicago Works will shut on the 15th of the same month, 
and it is estimated that before Christmas 20,000 men in 
the Chicago district alone will be out of employment ; 
Pittsburgh and its neighbourhood will follow. Tt is diffi- 
cult to overrate the importance of the impending crisis in 
the United States. If we examine the conditions under 
which these events take place, it will be seen that the mere 
fall in prices is not sufficient to account for them. It is a 
serious thing—not to be lightly done—to close a great 
steelworks. The loss incurred when an enormous plant is 
idle is very heavy, and so long as any money is to be had 
to go on with, or a hope can be entertained of better times 
coming, manufacturers will prefer to keep making rails, 
&c., for stock, rather than close their works altogether. 
On this point, as on most others, the American iron- 
masters have nothing to learn, and it may be taken 
for granted that causes are influencing their policy other 
than a drop in values. In New York it is held that the 
main causes of depression are over-production and heavy 
importations, but there is more than this. The truth is that 
there will soon be no market at all for rails at any price 
in the United States, and some months at least must 
elapse before they will again be wanted. With the falling 
off in the demand for rails the steel trade of America 
must go. In this country, if rails are not wanted ship and 
boiler-plates may be in demand. But America does not 
build iron ships, and the prosperity of her iron-making 
districts hangs exclusively on the demand for rails. 
The trade in bridges even depends for its existence toa 
great extent on the construction of railways ; and there is no 
reason to doubt that in closing their steel works the iron- 
masters of Chicago are adopting the only course open to 
them. We do not hear a word about wages, and we are 
led to conclude that even if these were reduced to starva- 
tion point the trade in rails could not be galvanised into 
the semblance of life. 

To understand why these thingsare, it isnecessary to know 
something of the American railway share market, and the 
method of operating adopted by financiers who are famous, 
or rather notorious, The railway system of the United States 
has recently been growing by leaps and bounds—on paper. 
It is said that 9000 miles of new lines have been 
opened during the last twelve or eighteen months; 
many more, indeed, than were wanted; but the lines 
constructed are but a percentage of those whose for- 
mation has been proposed, and which are in process of 
construction. For a long time past the American Railway 
Share Market has been carefully manipulated. Syndicates 
have been formed, and new lines suggested, and put before 
the public by every advertising resource known. The 
syndicate then go to the world and borrow money on first 
mortgage bonds, the mortgage being given on property 
which has practically no existence. Some of the funds thus 
obtained may be used in commencing the lines mortgaged, 
and then shares may be sold and more money got; but in 
some cases no attempt whatever has been made to make the 
railway. We need hardly say that men of experience would 
not touch first mortgage bonds or debentures of the type to 
which we refer, but unfortunately those who have a little 
money and want high interest, clergymen, doctors, 
widows, half-pay officers, and others, are easily won, and 
their savings are handed over to unprincipled specu- 
lators. This system of operating has been pushed 
further, perhaps, than it ever was before during the 
last two years. The syndicates, however, have been 
compelled by mere force of circumstances to enter 
into contracts for the construction of some of the 
proposed railways, and as a result heavy orders for steel 
rails have been given out, and the rail mills of the United 
States had more to do than they could manage. But there 
is a limit. The game has been played out for the time. 
It has been found impossible, on the one hand, to raise 
more money on the debenture and first mortgage system, 
and, on the other, contractors have pressed for payment. 
Money must be had, and the speculators have been driven 
to sell stock in really good railways, old-established, and 
held in repute. If our readers have recently watched the 
money market, they will have seen that American railway 
shares havefallen continually. The market has been glutted 
with shares, because speculators have found themselves 
driven to their wits’ end to find cash to complete contracts. 
It would appear, however, that the end has nearly been 
reached, and the result is an entire cessation in the demand 
for rails, followed by the closing of iron and steel works, 
and, in all probability, a great deal of that domestic 
trouble which invariably follows rash speculation on a 
great scale. 

The free trade party in the United States see, in the 
threatened destruction of a great industry, an excellent 
opportunity for advocating their principles. They assert 
that protection means high wages, and that high 
mean high prices; that, in a word, the construction of 
railways has ceased because rails cost too much. It does 
not appear, however, that free trade or protection have 


anything at all to do with the matter. The high price of 
rails did not deter speculators from scheming or the public 


in | from putting their hands in their pockets. The truth is 


simply that lines have been proposed which could not 
ibly pay, and were not intended to pay anyone 
ut the contractor who made them and the specu- 
lators who promoted them. ‘The railway market has 
resembled a huge bubble. It was inflated and it has 
burst; but the end would have been just the same had 
rails been obtainable at £5 per ton. Rails have been 
ordered and made which were really not wanted, and 
the makers possibly knew this very well while they were 
making them. It is not a question of price that is 
concerned. If it were, we should have heard of reduction 
in wages, not of the closing of works. It is not so long 
since rails could be bought in the States for about their 
present price; but works were kept open all the same be- 
cause there wasa legitimatedemand. The rail mills of the 
United States are being shut now, not because rails are too 
dear, but because no one will bp As at any price. 
There is no reason to suppose that this will much, if at all, 
the United States is very large, and the export of rails 
from Great Britain to North America has long ceased to 
possess any importance whatever. The closing of the 
Joliet, and half-a-dozen other steel works in the States, 
will not sell a single extra ton of railsin thiscountry. Nor 
will the cessation of American railway construction affect 
us. Wecan regard the progress of events with equani- 
mity. It is just possible that the people of the United 
States may be taught a very important lesson. “Booms” 
may be very good things, whether in railways, in pork or 
wheat, or even in wooden nutmegs ; but it is doubtful if, 
in the long run, “booms” pay. It is very hard to leave 
off “booming” just at the right time. 


THE SOCIETY OF ENGINEERS. 

Tue President and Council of the Society of Engineers 
have taken a very important step. They have arranged 
that during the winter season a series of lectures shall be 
given in the Hall of the Society, Westminster-chambers, 
on engineering subjects. Thus, during December, January, 
and February, Mr. Henry Adams will lecture on strains 
on ironwork every Thursday evening. On Mondays in the 
same months Mr. Walmisley will lecture on land survey- 
ing and levelling; and during February, March, and 
April, Mr. Peregrine Birch will lecture on water supply 
and drainage. This is the first time that any English 
engineering society has undertaken educational work in 
the strict sense of the word, and we have no doubt that 
the experiment will succeed. Nothing more is required 
than competence on the part of the lecturers ; and this the 
Council will, it is certain, take ¢ precautions to secure. 
The fees c are very moderate, and the hours during 
which lectures will be delivered will, we understand, be 
specially selected to suit the convenience of the junior 
members of the profession, for whose benefit the lectures 
are specially intended. It would be difficult to overrate 
the importance of the results which may accrue from this 
movement. There is a large class of engineer students, 
articled pupils, draughtsmen, and others, in Westminster 
and its neighbourhood, who have very few opportunities 
of acquiring information. It is not to be supposed that 
all these young men are thirsting for knowledge ; but a 
good many of themare. Nowit need scarcely be explained 
here at any length that the articled pupil has, as a rule, to 
pick up his information the best way he can. He has certain 
opportunities afforded him in his master’s office of acquir- 
ing practical information ; but no engineer undertakes to 
teach theory, or to fill up details in the practical instruc- 
tion which he directly or indirectly imparts. The pupil 
is therefore driven to books. We do not for a moment 
wish it to be thought that we underrate the value of 
reading as a means of instruction ; but it is not too much 
to say that good lectures are of the greatest possible assist- 
ance to the reading man. They clear up difficulties, direct 
the current of thought on the right road, and prevent time 
being wasted in the bye-paths of literature, to an almost 
incredible extent. Indeed, the value of lectures asa means 
of education is now fully recognised by every college in 
the kingdom ; and we repeat that the Society of Engineers, 
in providing lectures at extremely moderate fees for engi- 
neer students, has taken a very important step. 

Some persons may, perhaps, ask what is the Society of 
Engineers? and it will be well to answer the question at 
once. The Society of Engineers was established more 
than a quarter of a century ago, and it has not received 
the attention which it has really deserved. The causes are 
multifarious. In the first place, the Society had, in one 
sense, a bad start. It originated as asmall engineers’ club, 
whose meetings were held at Putney. It was soon found 
that social meetings and the discussion of scientific sub- 
jects did not quite satisfy the aims of the new or old 
members; and the club was merged in the Society of 
Engineers. If it had started at once as an engineering 
society it would have done better. The club, as a club, 
included in its ranks numbers of men who were not engi- 
neers, although they liked science ; and these gentlemen, it 
is needless to say, e of necessity members of the 
young society. Their purses were always open and their 
influence always ready to aid the undertaking ; but it was 
felt that the Society was not exclusive enough, and that 
the fact thataman was a member was in no sense a guarantee 
that he was also an engineer. As time rolled on, however, 
all this was changed ; although the amateur remained on 
the list, amateurs ceased to be elected as members. Death, 
too, was busy in the ranks, and removed many who, engi- 
neers or not, could ill be spared ; while others retired on 
paying life subscriptions, and ceased to take any active part 
in the proceedings. The Society is now, and has been for 
several years, at least as exclusive and as careful in 
investigating the qualifications of would-be members as 
any Kindred body in the kingdom—the Institution of 
Civil Engineers not excepted. It is not our purpose to 
write a history of the Society, our object is to consider 
some of the causes which have prevented it from taking a 
leading place. One prominent obstacle in the way of suc- 
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cess has been the difficulty encountered in getting suitable 
accommodation for its meetings. This is not peculiar to the 
Society of Engineers, It isa want almost universally felt by 
scientific bodies in the metropolis. Thus, the Iron and Steel 
Institute, the Institution of Mechanical Engineers, and the 
Society of Telegraph Engineers, are indebted to the 
courtesy of the Institution of Civil Engineers for accommoda- 
ation. For a considerable period the meetings of the Society 
of Engineers took place in the Lower Hall, Exeter Hall, 
and the Society prospered. In its ranks were included some 
of the best-known and ablest men in the profession ; and it 
was felt that the point had been reached when it was 
expedient that the Society should get a Royal Charter; in 
other words, that it should be Incorporated. Unfortu- 
nately, jealousy was excited where it was least anticipated. 
The application for a charter was opposed, and in con- 
sequence refused. The Society was compelled to fall back 
on an Act of Parliament, which practically gives all the 
advantages of a charter, but without its prestige. About 
this time the proprietary of Exeter Hall found that it was 
impossible to accommodate the Society any longer, and the 
Council had to seek for a new meeting-place. After much 
trouble nothing better could be obtained than a large room 
in the Westminster Palace Hotel. This was a distinct 
misfortune ; the prestige of the body was injured. After 
the lapse of a considerable period the Council succeeded in 
obtaining the present offices, including a large room 
capable of seating about ninety; but this room has the 
defect that it is high up in one of the lofty buildin 
known as Westminster-chambers, and it is not unfrequently 
filled to overflowing. It is to be hoped that the Society 
may ere long succeed in obtaining the accommodation 
which it ought to have. 

The Society of Engineers was established “for the dis- 
cussion of scientifie and other subjects of general interest,” 
but the “other subjects” have long disappeared from its 
debates. A prominent object invariably kept in view by 
successive Councils was that the Society should be of use 
to the junior members of the profession ; that, in a word, 
it should be in a large sense educational. The reading 
and discussion of papers can hardly fail to be instructive; 
but the Society of i supplemented these by their 
summer excursions, These are, we may point out, practi- 
cally unique. During the summer months, on three or more 
days, conveniently arranged as to dates, the members, 
accompanied by such friends as they may please to take 
with them, visit places of interest, careful arrangements 
having been made beforehand for their reception. We 
may cite as examples the visits paid this year to the 
works of the Anglo-American Brush Electric Light Com- 
Eee to Portsmouth Dockyard, both of which have 

already noticed in our columns. Now it is quite true 
that the Institution of Mechanical Engineers and the 
Tron and Steel Institute also visit places of interest. But 
these excursions are ponderous affairs, absorbing the 
greater portion of a week and involving long and costly 
journeys. The cost of an excursion of the Society of 
Engineers is represented by a single day and an outlay of 
a few shillings ; and the benefit derived is very great in an 
educational point of view, because, as a rule, manufacturers 
and others have manifested the utmost courtesy, and 
spared no trouble to make their visitors comfortable, and 
to enable them to comprehend what they saw. The officers 
of her Majesty’s dockyards have been especially courteous 
in this respect. 

Thus, then, it will be seen that the Society in now under- 
taking the work of lecturing is only carrying one step 
further the object which it has always had in view. In 
doing as it is about to do it clashes with the interests of no 
other society, for no other society has attempted to do 
what the Society of Engineers will, we hope, carry 
through successfully. Fully impressed as we are with the 
importance of extending facilities for technical education, 
we wish the Society of Engineers every success; and we 
would add a word of warning to the lecturers, and even to 
the Council. The work which they have undertaken will 
be judged by its results) The lectures cannot possibly be 
too good. They must not only be thoroughly sound, but 
they must be strictly impartial. The lecture-room is not 
the place in which to ride hobbies)’ They must also be 
made as attractive as possible. Lectures made up out of 
books will not do. The lecturer must understand his 
audience ; enter into their wants; and help them to over- 
come difficulties, and sufficient time should always be 
allowed at the close of each lecture for queries to be put to 
the lecturer, and difficulties stated and cl u 
We have no reason to think that all the necessary eondi- 
tions will not be complied with. But caution, tact, and 
enterprise will be necessary to place the means of instruc- 
tion about to be supplied where they ought to stand, namely, 
among the first. We need not, we think, just now pursue 
the subject further. Those who desire more information 
will do well to apply to the Secretary, Westminster- 
chambers. Those ms wish to know what the Society has 
done in past times may look over its “ Transactions,” which 
deserve a place in every engineer’s library. 


THE SCIENCE OF INVENTION. 

Iy Great Britain and Ireland about 5000 inventions are 
patented every year; in the United States nearly five 
times as many. France and the rest of Europe probably 
bring up the grand total of inventions patented in the 
course of twelve months to 40,000. For every invention 
protected, at least 100 never get beyond the paper stage, 
while many more do not take any form outside the 
inventor’s brain. Shall we go too far if we say that 
4,000,000 of inventions, all more or less novel, are made 
every year? This is a stupendous total. Furthermore, it 
must not be forgotten that all men do not invent—pro- 
bably not 10 per cent. of the adult population even of the 
United States possess the faculty of invention. With such 
facts before us it is tolerably clear that the work of inven- 
tion is, to those who are competent to invent at all, com- 
paratively easy. In other words, inventors are prolific of 
schemes, and this is further demonstrated by the enormous 
number of eo taken out by such men as Edison. Out 
of a total of four millions of inventions, it is evident that a 


very large number indeed must be worthless. The records 
of the Patent-offices go a long way to prove this even of 

tented inventions, hostsof which are abandoned every year. 

here are political economists who hold that if the cost of 

tents were greatly reduced in thiscountry the nation would 
the gainer. We think otherwise; but for the moment 
we need not directly contest the point. Our object is to 
show that the great mass of inventive force available is 
wasted, because it is ignorantly expended by those who 
exert it ; and the ignorance results almost entirely from 
the absence of proper training. We do not now allude to 
that species of training which im a knowledge of the 
laws of nature. We have not in mind the perpetual motion 
man or any of his congeners. We are inne with the 
men who invent without method or reason. Sir W. Arm- 
strong once said at a meeting of the British Association 
that some men could no more help inventing than a hen 
could help laying eggs, and in a sense the proposition was 
quite true. But were such men educated, their labours 
would not be wholly wasted. 

Some men make money by inventing and others do not. 
We cannot call to mind a single instance in which a dis- 
appointed inventor admit that his invention was to 
blame for this ; but this is beside the mark, although as an 
interesting fact it is worth noting. The dispassionate 
outsider, who can use his eyes and his head, sees that the 
men who are successful are something more than in- 
ventors. They possess another faculty, which is best ex- 
— by the word shrewdness. Not only can they invent, 

ut they know precisely what to invent. It is in this that 
the great secret of success lies. It is in this that the 
whole art and mystery of making money is to be found. 
Clever men have wasted large fortunes and long lives in 
inventing things which the world did not want, and which, 
however ingerious, were about as satisfactory to the 
general public as the gift of a printing machine would be 
to a North American Indian. Multitudes of illustrations 
of this might be supplied if it were necessary. One will 
suffice. Dozens of patents have been taken out for boat- 
lowering apparatus; we have never heard that any 
inventor has made his fortune in this line. It may be 
conceded that all these inventions are ingenious and satis- 
factory in their action; but in so far as the making of 
money by the inventor is concerned, this is a secondary 
matter. The primary matter is that shipowners do not want 
boat-lowering apparatus, and so the inventions are at a dis- 
count. The invention could do the shipowner no pecuniary 
good of any kind; on the contrary, he might be of the twoa 
little poorer of its adoption. Therefore he will have nothi 
of the kind, and to invent and patent boat-lowering an 
is simply waste of time, brains, and 
money. e may contrast this with another nautical 
invention, never, so far as we are aware, patented. We 
allude to the use of double topsails, and in large ships 
topgallant sails. This invention consists in dividin 
the sails we have named in halves and putting in a thi 
yard. Thus a topsail which, if single, might be 40ft. 
high and 50ft. wide, is, under the new system, divided 
into two sails, each 20ft. high. The immediate result is 
that the yards can be made lighter as the strain on them 
is less, and the sails can be handled in sections, so to speak, 
by about one-half the number of men previously required. 
This appealed at once to the shipowner’s heart. A 1600- 
tons ocean clipper will now carry ten A.B.s, ten apprentices 
varying in age from fifteen to twenty-one, a captain, two 
mates, cook, and steward; with single topsai!s at least ten 
more men must have been carried. The man who hit on 
the plan of dividing topsails not only knew how to invent, 
but what to invent. But the great mass of inventors do 
not know. They hit on an idea, they work it out, perhaps 
very cleverly, and then they discover that the one thin 
essential is lacking, namely, a market. Then they fin 
fault with the world, with about as much reason as the 
traditional pedler who was disappointed because he could 
not sell straps in the Highlands. There are exceptional 
men who possess sufficient genius to persuade the world 
that it wants something which it had not dreamed of 
wanting before, and then supplies this want ; but such men 
are not numerous, 

We would not have it supposed, however, that the wants 
of the world are always expressed clamorously. If this 
were the case, the inventor’s path would be smooth. On 
the contrary, its wants are expressed, as a rule, in very 
vague and obscure terms, if they are made known atall. The 
inventor is in much the same position as the veterina’ 
surgeon who has to prescribe for the ailments of dum 
animals, The science of inventing lies in a t measure 
in knowing what it is good to invent. The inventor's 
skill is manifested in picking out a weak place in the 
world’s arrangements, and saying, “ You think you are 
very well off in certain respects, but I assure you you are 
not, as you will admit if you will try my invention.” Then 
the world, wakes up, to find that it had an unsatisfied want, 
although it did not know it, and the inventor is blessed. 
For example, it is certain that the British public never 
dreamed that it. wanted umbrellas until umbrellas were 
shown to it. We all know the result, Apart from what 
may be classed as cosmopolitan inventions, like umbrellas, 
are the far more important schemes which. concern indi- 
vidual branches of manufacture, Here there was at one 
time an enormous field for invention which can hardly be 
said to exist now. Take, for example, the stocking frame, 
It was a stroke of genius even to suggest the knitting of 
stockings by machinery. This was at the moment in itself 
a distinct inventive effort. It required no ordinary per- 
spicacity to see that it might be worth while to construct 
machines to do that which was already done so well 
and so cheaply by hand, that it is more than likely 
that the entire existing demand was at the time readily 
satisfied. This acumen is a gift which a few 
persons possess, but the great bulk of inventors can 
only acquire it by training. We find, for example, that 
it is almost impossible to take a man of inven- 
tive powers through a manufactory of any kind which he 
sees for the first time without setting his busy brain 
inventing. In the course of a few hours he will scheme 


out half a dozen improvements of all kinds in the methods 


of carrying on the various processes which he has 
witnessed, and without exception it will be found that 
every one of these inventions is either old or worthless, 
The inventor, under such circumstances, sets the faculty 
of making mechanical combinations against the skill and 
experience acquired during years of work by those in 
charge of the factory he has just seen; and not only of 
these men but of hundreds of others who do the same 
thing in precisely the same way elsewhere, and of course 
he loses). What chance, for example, would the most 
clever mechanician living, who has never been inside a 
cotton factory, have of effecting a substantial improve- 
ment in the construction of a spinning or doubling frame? 
There are in this world plenty of professional inventors— 
men who are known for their power of scheming novel 
mechanical combinations to produce new effects. Such 
men are continually applied to for aid by manufacturers 
and others. We could name several inventors of this 
kind, One, still alive, is reported to be able to design a 
machine, or set of machines, which will effect the most 
intricate operations that can be conceived. He has, it is 
said, never been beaten yet, nor failed to meet the demands 
made upon him by manufacturers; but we never heard 
that he had of himself discovered that anything was 
wanted by a manufacturer or an engineer—in a word, he 
initiates nothing. Again, there are manufacturers who 
are entirely devoid of inventive ability. They cannot 
scheme the simplest combination of moving parts; but 
they can discover in a moment that if they could do 
gee which they do not do, it would be to their advan- 
tage. hey resort to the inventor, who is perha 
astonished to find that such things are in demand, but he 
supplies the demand and is paid. Now, the perfect 
inventor is he in whom are combined the two qualities 
which we have just spoken of—namely, the power of see- 
ing that an improvement in a machine or a process is 
wanted, and the means of supplying the improvement. As 
we have said, there are a few men who seem to possess 
this combination of characteristics as a species of heaven- 
born gift. But there are at least ten men who can invent 
for the one man who knows what is wanted or what is 
likely to be wanted. This arises from lack of training. 
In other words, there is a science of invention which may 
be taught; a knowledge of this science will keep the 
inventor from wasting his time, and will turn his efforts 
into useful directions. It cannot possibly be acquired, 
however, without much hard work. When a man has 
had a good general education, to which is added a special 
training in mechanics or chemistry—the two t fields for 
the exercise of inventive ability—he may, if he knows that 
he can invent well, take up some special branch and make 
himself master—as far as he can—of it by reading. His 
next step will be to consult the records of the Patent-office, 
and ascertain what has been done by his predecessors. Having 
got thus far, be will perhaps be in a position to see that a 
process may be paleenel, a valuable bye-product got, a 
new and improved result obtained, and so on. Finally he 
will invent the means of achieving the desired end, protect 
this, and introduce it to the trade concerned. It is more 
than probable that this man will make some money by his 
invention. We may contrast this practice of the science 
and art of invention with the’ man who goes about the 
world inventing this, that, and the other, not because he 
knows the things invented are wanted, but because he 
thinks they are. He may have lived fifty years without 
discovering that the holes in the lids of tea-pots ought to 
have plugs fitted to them to prevent the escape of the 
aroma of the tea; but the truth dawns on him one morn- 
ing, he rushes off to his patent agent, files his specifica- 
tion, and is indignant because the world will not at once 
take his word for it that it wants plugs for its tea-pot lids. 
A single hour, nay, a single moment has chan the 
whole current of his thoughts on this matter, but he 
is incapable of perceiving that he himself did yester- 
day that which he blames all the rest of mankind for 
doing to-day. Contrast such a one with the in- 
ventor who a. his business and avails himself judi- 
ciously of his gifts. Such a man, of all that 
high training can give him, besides natural shrewdness, 
knowledge of the world, tact in dealing with his fellow 
men, makes a study of the work of invention. He has 
no doubt many more or less wild schemes, but these 
represent his relaxations, the poetry of his life, perhaps. 
He reserves them for himself or a very select circle of 
intimate friends, to whom he will say, “ If I could doso and 
so,” just as Archimedes said if he had a fulerum he would 
move the earth; but he never talks to business men in 
this way—with them he is practical and matter of fact. 
He not only knows what he proposes to do, and how to do 
it, but succeeds in persuading his hearers that he knows, 
which is a different thing and a great art in itself. He 
inspires confidence whenever he gets a hearing; and he 
throws no chance away in order to get just kind of 
hearing he wants. It is not to be sup that such a 
man will of necessity make a fortune by inventing. On 
the contrary, he usually takes care that the work of in- 
venting shall not interfere with the earning by other means 
of a more or less satisfactory income. But it may be 
safely taken for ted that he will lose no money by his 
inventions, and that he will probably make a good deal. 
Our readers may rest assured that there is no royal 
road to wealth running through the Patent-office, The 
wer of invention is Tike that of singing or painting ; 
it requires to be trained, developed, directed into proper 
channels, and used with judgment and skill. It is quite 
true that inventors have now and then made lucky hits, 
just as people have drawn prizes in a lottery, but the 
number of them is so small that their existence may be 
neglected. There is a science of inventing, but it is a 
science, a knowledge of which is confined, we fear, to a 
select few; while the number of those who practice the art 
in a happy-go-lucky fashion, or with an ignorant and 
painful intensity of feeling, is very great. Poets, painters, 
novelists, have ere now died of want, notwithstanding the 
possession of great o_o This may, we fear, be said of 
many inventors. e cause of failure is the same in both 


cases, Watt, Arkwright, Stephenson, Crompton, and 


- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Nov. 24, 1882. 


THE ENGINEER. 


395 


Roberts rolled into one could not succeed if the combination 
lacked that business capacity and mental training which 
appear to be wholly wanting in the great body of ‘english 
inventors at all events, 


BOILER EXPLOSION AT THE BOWLING IRONWORKS, 


Tue Bowling Ironworks is perhaps the last place in the world 
where we should expect a boiler to give way; but on the 25th of 
October the flue of a Lancashire boiler collapsed, causing the 
death of aman. Mr. John Waugh, engineer to the Yorkshire 
Boiler Insurance and Steam Users’ Company, prepared a report 
for the coroner, and a copy of this report es before us. The 
boiler was 7ft. diameter and 28ft. long, with two flues 2ft. 94in. 
diameter. The shell was ;sin. and the flues fin. thick. The 
right-hand furnace collapsed, the shell being still intact, and the 
left-hand furnace was only slightly flattened, the first and second 
ring seams of the left-hand furnace being sprung for a length of 
8ft. 3in. The right-hand furnace collapsed at the second ring 
seam, and the rivet seam was ruptured. Fifteen of the rivet 
holes on the furnace crown in this seam were drawn oval without 
fractures, showing either that the quality of the iron was excep- 
tionally good, or that the plates at this seam had been overheated 
owing to the boiler being short of water. The other rivet holes, 
right and left of those on the crown, are fractured to the edge 
of the plate. Mr. Waugh explains that after the collapse 
he found one water gauge shut off and tke other 
nearly so, and he assumes that the fireman was in 
consequence deceived, and did not know how short the boiler 
was of water. To say the least it does not appear to us that any 
such conclusion is justified by the facts. The gauge cock was 
not actually shut, and besides, even it were, it does not follow 
that it had Bag closed for any considerable period. But further- 
more, the boiler, so far as we gather from the report, was not at 
work ; steam was only being got up, so that whatever water was 
in the boiler to begin with was there at the time of the collapse, 
and there is no reason to doubt that when the fires were lighted 
the boiler had plenty of water in it. Mr. Waugh tried the blow- 
off valve and found it tight. It is well that on this point there 
should be no mistake. The flue gave way under a pressure of only 
30 lb., and there is really not aline in Mr, Waugh’s report to show 
that the boiler was short of water. There were three safety valves 
allin good order loaded to 60 lb, and 65 1b. Mr. Waugh is appa- 
rently not quite satisfied himself with the theory that the 
boiler was short of water, for he goes on to say :—“It appears 
that William Jowett put a fire into the exploded boiler about 
four o'clock on the afternoon of the explosion, the water being 
cold, or say 55 deg. Fah., no fire having been in the boiler since 
the previous Saturday. Jowett left about five o'clock; the 
steam gauge then showed about 10Ib., or a temperature of 195 deg. 
Fah. Walker came on duty when Jowett left. About ten 
minutes to six, Walker, in reply to an inquiry made by Brewer, 
said he had above 80 lb. of steam, or a temperature of 250 deg. 
Fah., that is to say, in two hours the whole body of the water, 
and the boiler, weighing about twenty-six tons, was raised 
200 deg. This treatment of the boiler, viz., too rapid firing, 
whilst bearing only very remotely upon this accident, I must 
remark, for the benefit of steam users generally, that it is a 
practice far too common, and in every case attended with danger 
to life and limb, It should therefore be discontinued. There is 
no doubt at all that the deceased met his death from the fact 
that the boiler he was firing so vigorously was short of water, the 
plates of the collapsed furnace becoming thereby overheated, 
and yielding to the pressure of the steam, some 301b. on the 
square inch, rupturing the second ring seam of the right- 
hand furnace, through which the steam and water rushed out.” 
We do not quite see that Mr. Waugh is justified in assuming that 
the boiler was being very hard fired. It would contain about 
14} tons of water, and its own weight would, multiplied by the 
specific heat of iron, equal at most another ton and a-half. Thus 
we have, say, 16 tops of water to be raised in temperature 
through 200 deg. This represents 7,168,000 units, and allowing 
that one pound of coal represents 8000 units, we have, say, 
9 cwt. burned in two hours, on about 38 square feet of grate, 
representing a rate of combustion of some 23 lb. per square foot 
e hour, which is in no way excessive. It will be seen that Mr. 

augh has made a mistake in his temperatures, 195 deg. being 
nearly that of steam of an absolute pressure of 10 1b, on the square 
inch. The true temperature was 240 deg., the absolute pressure 
being 251b., of which, of course, only 101b. is shown by the gauge. 
During the last hour the pressure only rose 201b., or one pound 
in three minutes, which does not at all indicate hard firing. We 
do not think under the circumstances that Mr. Waugh has 
explained satisfactorily why the flue collapsed. We may add 
that 4in. plates are much too thick for a furnace crown, and if our 
readers will call facts to mind, they will find that it is the thick 
furnace crowns and flues that give trouble, Thin plates are not 
easily overheated. 


THE GAS ENGINE TRADE, 


THE manufacture of gas engines is assuming considerable pro- 
portions in the Manchester district. Messrs. Crossley Bros. have 
partially completed a large new works which are to be driven 
entirely by gas engines supplied with Dowson gas. Mesars. L. 
Sterne and Co., of Glasgow, are laying out works for the manu- 
facture of heating apparatus and gas engines at Hollinwood, and 
in connection with these new works we may add that it is 
rumoured in the engineering trades’ union circles, there is an 
intention to introduce the American system of working hours, 
viz., from seven to twelve in the forenoon and one to six in the 
afternoon, except Saturdays, when in some cases work does not 
cease until four in the afternoon. Should, however, any such 
attempt be made, it will meet with the most determined 
opposition on the part of the Amalgamated Society of 
Engineers. Another new engineering works specially laid 
out for the manufacture of gas engines has been opened 
in Manchester by Messrs. Ashbury, Sumner, and Co., 
who are also bringing out a new gas engine—Sumner’s 
patent—which is termed the “Manchester reversible gas 
engine.” At present the firm have only constructed their first 
experimental engine, and it is rather too early to speak definitely 
as to its merits. We had, however, had an opportunity of seeing 
it at work this week, and it gave very satisfactory results, whilst 
its compactness of construction and the simplicity of the work- 
ing parts commend it. We may add that in this engine the gas 
and air are drawn into a chamber and mixed before they pass 
into the cylinder. The mixed air and gas is admitted to the 
cylinder by a cam motion, and after they have been ignited, the 
resulting products are emitted by an exhaust valve placed beside 
the inlet valve also worked by a cam motion. The two cam 
motions are placed side by side on one revolving boss carried by 
a revolving shaft so connected that the inlet and outlet valves can 
be simultaneously set to correspond to the motions of the piston, 
whether the engine be running in one direction or another. The 
revolving shaft is geared by helicoidal wheels to—but below the 
evel of—the crank shaft, and is arranged longitudinally on the 


engine. The revolving shaft also operates the igniting slide, and 
in such a manner that it can be readily set for the motion of the 
engine in any direction. Manufacturers of other descriptions of 
gas apparatus are also busy on the introduction of new appli- 
ances. Mr. Thomas Fletcher, of Warrington, is extending his 
premises to three times their present capacity. One of the most 
noticeable features at the works was the complicated character of 
the castings which Mr. Fletcher employs, and which it is his 
special aim to construct in one piece. To effect this great 
ingenuity has been displayed, and we recently noticed one casting 
for a greenhouse boiler with five conical internal tubes crossing 
each other from side to side, which was cast all in a piece, the 
mould being built up in a ten-part box. 


A PETROLEUM ENGINE, 


A Prorgssor Scuorrier recently made some experiments 
with an engine constructed by a Hanoverian firm, in which the 
motive force was furnished by petroleum. In his report 
published in the Wochenschrift des Vereins Deutscher Ingenieure, 
the general plan of the engine is described as being similar to 
that of the gas-motor on the system of Wittig and Hees. The 
petroleum flows from a closed reservoir through pipes, in which 
there are two slide valves and one cut-off valve. It unites with 
the air introduced by the pump cylinder. The explosive mixture 
is compressed and then forced into the working cylinder, where 
it is ignited. The principal measurements of the engine used in 
the experiments were as follows :—Diameter of working cylinder, 
8in.; diameter of pump cylinder, 6}in.; stroke of both, 14;"gin. 
In four trials the maximum force obtained was 4'5-horse power ; 
the greatest number of revolutions was 130 per minute. The 
consumption of petroleum per hour for each horse-power was 
13 to 24 pints. In this estimate of the consumption of petro- 
leum, the quantity used for the kindling flame is not included, 
as it is fed from a special reservoir. The consumption for this 
purpose is, however, so small as to be of no real importance. 
The petroleum used has a density of 0°675. The value is calcu- 
lated at the rate of 14d. per lb. weight, and it is stated that this 
petroleum engine costs no more to work than a gas engine. In 
regularity of working, the engine was found during the experi- 
ments to be superior to a gas engine. It is, of course, not 
demonstrated whether this greater regularity would always 
exist. Though the petroleum engine would require cleaning 
oftener, the operation would, it is considered, be less trouble- 
some than in the case of an engine worked by gas; the petro- 
leum soot remaining loose. The requirements of lubrication and 
cooling do not essentially differ from those of the gas engine. 
In commenting upon the above facts the Metallarbeiter remarks 
that even if the petroleum engine does not seriously compete 
with the gas engine, yet there are many cases in which its 
special advantages may be found useful. On the other hand, the 
storage of quantities of petroleum is attended with risks of fire 
which may, it is considered, restrict the use of the new inven- 
tion. It is expected that further improvements will still be 
made, more particularly affecting the complete utilisation and 
entire combustion of the petroleum which passes through the 
engine. 


THE PROPOSED GENERAL RESTRICTION OF THE OUTPUT OF COAL, 


THIS movement, which was mooted at the recent conference 
held at Manchester, it is said is now likely to become pretty 
general. The scheme was to first secure an advance of wages, 
and having done that, to restrict the output so as to force up 
prices and curtail supplies. At the conference held at Rotherham 
on Monday last, a resolution was carried to the effect that an 
effort should be made to endeavour to get a general system of 
restriction adopted, and the conference, which was fixed to be 
held on the 5th December, was adjourned to thie 18th December 
or some later day. The officials of the Yorkshire Miners’ 
Association are taking a very active part in the movement. It 
may be stated that from reports received by the supporters of 
the movement, that the scheme is said to be likely to be tried ; 
although the Durham miners stood aloof from the demand for 
an advance, their miners’ council have decided to take the 
opinion of the men on the question of restriction, and it is on 
their account that the Leeds conference is to be adjourned. 
It is expected that the opinion of the men will be laid before a 
meeting of their miners’ council at Durham on the 16th 
December. North Wales is reported to have decided in favour of 
restriction ; North Staffordshire will also support it. Lancashire 
and Cheshire have agreed by votes at their council meetings to 
support it. A number of the lodges in Northumberland are 
said to be in favour of it, whilst Yorkshire will give it very strong 
support. It is stated that the feeling in favour of restricting 
the output is, generally speaking, very strong, and that only 
some little discussion has taken place at the various conferences 
with regard to the way in which it shall be carried out, and it is 
now decided to recommend the men to work five days per week 
and no more than eight hours per day. The movement will, if 
put in force, be watched with great interest by both the public 
and those interested in the working of the mines. 


NORTH-EASTERN RAILWAY PROJECTS, 


DISAPPOINTMENT will be the feeling of those who had hoped 
that the North-Eastern Railway Company would propose to 
carry out works sufficient to enable it to meet the wants of the great 
district of which it has almost a monopoly of service. The com- 
pany makes no proposal of moment. It wishes to add to its 
possessions a short line on the northern bank of the river Tyne 
—the Wylam Railway—and one on the Wear—the Hylton line — 
and thus to increase its monopoly of the North. It proposes to 
make four or five “ railways,” as they are described in the notice 
of application, but really sidings and junctions, and it desires 
Parliamentary powers of purchase over a few properties in New- 
castle, Darlington, and in one or two other ‘districts, but beyond 
this its proposals are mere routine. There are three great 
attempts shadowed forth to invade the district of the North- 
Eastern, and this is the alternative scheme that has been spoken 
of—one that must mean bitter disappointment to those who have 
been hoping that the North-Eastern Railway Co. would take a 
liberal view of its responsibilities to the great counties that it 
holds in its sway. None of our railways show so large an increase 
of traffic as the North-Eastern Railway does, and that traffic is 
likely to increase still more, so that there is room for large exten- 
sions, especially of some of the branches which are at the 
present time burdened with traffic. There was in the past a 
neglect of the claims of Hull, and the result is seen in the new 
line over which the Midland Railway proposes to have running 
powers now, and that policy of neglect may bring about a still 
greater loss to the North-Eastern. It is the one great railway 
in the kingdom which has the monopoly of the service of a 
district that is our greatest mineral store, and with such a 
valuable point it ought to make its service the best, and its 
response to the wants of the district the most ready, if it wishes 
to preserve the monopoly of service that it now has, and that it 
seems desirous of increasing. 


LITERATURE. 


Report on Fuel for the Army. Quartermaster-General’s Office, — 


Washington, U.S.A. 1882. 

Tuis is an octavo pamphlet of eighty-five pages, con- 
taining principally a great number of tables of the 
performance of various American coals, They constitute a 
record of experimental tests of various fuels used by the 
United States Army. The tests were made in 1879-80-81 
and 1882 by Mr, L. M. Zuncker, a mechanical engineer, 
educated at the Polytechnic School, Carlsruhe, and have 
been published by authority of Major-General M. C. Meigs, 
Quartermaster-General. The tests were similar in character 
to those with which all English engineers are familiar. They 
were carried out with two vertical boilers of peculiar con- 
struction ; one is known as Snyder’s Little Giant boiler, 
and as it is very ingenious in construction we shall illus- 
trate it on the first convenient opportunity. It consists of 
a central vertical drum, to which are secured a number of 
U-shaped pipes, both ends of the U opening into the 
drum, one end near the bottom, the other near the top. 
The drum and pipes are put into a plate iron casing, in the 
bottom of which is the grate ; the drum and pipes con- 
stitute the boiler proper. The other boiler was designed 
by General Meigs, and is simply a Messenger boiler, the 
top ends of the pipes in the fire-box opening in the side 
instead of in the crown. The performance of the two 
boilers seems not to have differed much. The best result 
obtained with the Little Giant was an evaporation from 
and at 212 deg. of 8°42 lb., with a semi-bituminous coal 
supplied by the Standard Coal Company. The worst result 
was had with Weber coal from Utah, which evaporated only 
3°19 lb. of water per pound of coal. English coal—-West 
Hartley — lb. only, and Scotch splint 
5°27 lb. The same coals with the Meigs boiler evaporated 
8°68 lb. as the best performance, Weber coal evaporating 
4°73 lb., while West Hartley evaporated 7°04 lb. and Scotch 
splint 7°61 lb. It thus seems that the Meigs boiler is 
better suited to flaming coal than the Little Giant is, while 
that does very well with anthracite and semi-bituminous 
coal. We cannot say whether copies of the pamphlet can 
be obtained in this country ; if so they will be found worth 
phos by those who are interested in the performance 
of coals. 


THE PROPOSED MANCHESTER SHIP CANAL, 


In our impression for Oct. 6th, page 261, we dealt at con- 
siderable length with the proposed Manchester Ship Canal. We 
now give on page 388 a map of the route which is most favoured 
by competent authorities. We shall reserve for the moment our 
criticism of the scheme, and content ourselves with pointing out 
its principal features. The heavy dotted black line shows the 
canal, which may be said to commence at a point between 
Eastham Ferry and Garston; at Widnes it will diverge from the 
Mersey, and will run to the south of Warrington. Here the first 
lock will be. Thence it will be continued to the junction of the 
Irwell and Mersey, where will be the second lock. From this 
point the Irwell will be canalised, and the third and last lock 
will be at Barton. The proposed position of the docks is clearly 
shown on the map. 


ELEcTRIC LIGHTING IN THE CrTy.—On Tuesday, at a speci 

meeting of the City Commission of Sewers, held at the Guil 

the Streets Committee brought in a report on the notices from 
electric lighting companies of their intention to apply to the Board 
of Trade under the Act of 1882, to enable them to light the City 
by electricity. The committee instructed Colonel Haywood, the 
engineer, to obtain the opinion of some eminent electrician as to 
whether it would be practicable to lay in the same tube the con- 
ductors of various companies for lighting by different systems of 
electricity without the conductors so laid a og > | interfering 
with each other, and also whether the conductors laid in a district 
by any one company could, if their usage by that company be 
discontinued, be made available for any other company using a 
different system. They now submitted a lengthy report from Mr. 
W. H. Preece, of the General Post-office, on these points. His 
opinion was that, except in a subway of considerable size, it was 
impracticable to maintain the conductors of different companies in 
the same tube. As to the other point, he observed that while 
there might be cases where the conductors of one company 
might be available for another, there could not be a case 
where they were properly available unless the two com- 
panies employed the same system and utilised the same central 
station for the generation of their electricity and the dis- 
tribution of their force. Mr. Innes moved that it was advisable to 
allow all further experiments to be conducted at the risk of the 
lighting companies, and not at the expense of the ratepayers. 
This was carried by 31 votes to 26, the minority being in favour of 
supply by the Commission. 


LINCOLNSHIRE FLoops.—The following is from a report by Mr. 
John Evelyn Williams, M.I.C.E., to the General Commissioners 
for drainage by the river Witham :—The rainfall during September 
was 370 tons per acre, or 40 per cent. in excess of the average of the 

receding ten years. Between the 30th September and the 25th 
tober, the rainfall again reached 370 tons per acre, 153 tons per 
acre of which fell in the 24 hours preceding 9 a.m. on the latter 
date. On the 11th of October the water level in the river Witham 
was only 5ft. 5in. at Bardney, and on the 24th of October, with a 
rainfall of 182 tons ae acre in the interval, the water level had 
risen to 13ft. 9in. In the 24 hours following, with a rainfall of 
153 tons per acre, the water rose 4ft. 9in., or to 18ft. 6in..at Bard- 
ney, and an interior bank, the right bank of the Barlings Eau, now 
yielded to the pressure of the flood waters. The rainfall of 
370 tons per acre during September was followed by a rainfall of 
461 tons per acre during October, the latter being 80 per cent. in 
excess of the average of the preceding ten years. In the first half 
of the present month there has been rain, more or less, on twelve 
days ; the total fall being 144 tons per acre. During the flood 
three of the four openings of the Grand Sluice were in full opera- 
tion, and also a st of the old Navigation Lock, or fourth 
opening, now under re-construction, The period of suspended 
discharge at the Sluice was, however, prolon by the extraordi- 
nary high tides during the last week in October. On the 28th of 
that month the tide rose to 20ft. 2in. above the sill of the Grand 
Sluice, or 5ft. above the maximum level of the flood waters. The 
same tide rose to 25ft. Qin, above the sill of Hobhole Sluice, or 
15ft. 2in. above the maximum level of the flood waters on the land 
side of the sluice, The extraordinary high tides, coincident with 
the period of maximum rainfall, formed a conjunction of circum- 
stances highly prejudicial to the rapid depression of the flood 
waters. e maximum flood levels in the east and west fens 
respectively, were considerably lower than those previously 
recorded, and the Pumping engines at Lade Bank performed their 
duty with ease and smoothness, The works under your jurisdiction 


have successfully withstood the pressure thrown upon them.” 


| 
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THE SEWERAGE OF ADELAIDE, SOUTH AUSTRALIA. 


As our readers in d will no doubt be interested in 

what is being done in sanitary engineering in the 

colonies, we publish this week some type drawings of the sewers 

recently constructed for the drainage of the city of Adelaide, the 
capital of the colony of South Australia. 

Adelaide, and its suburbs included in the drainage scheme, 
contain 65,000 inhabitants distributed over an area of 4000 acres, 
but the population i is rapidly increasing and the drainage scheme 
has very properly been designed for future wants ; thus the capa- 
city of the works is greater than might seem necessary to an eye 
accustomed to the slower growth of population natural to an old 
country. Adelaide possesses waterworks affording a constant 
supply under high pressure, derived from two storage reservoirs 
having an aggregate capacity of 1000 million gallons. The con- 
sumption varies from 15 gallons per head per diem in winter to 
seventy gallons on hot summer days. A very large number of 
meters are in use. The sewers have been designed on the 
assumption that the use of water-closets will be general, and that 
the excreta of the whole of the population will be received into 
the sewers, together with the greater part of the water supplied 
by the waterworks after it has become fouled by use. The 
sewers are also intended to receive such portion of the rain as 
may fall upon roofs and upon paved yards and courts, and pro- 
vision is made for draining the subsoil of the town. 

The general surface drainage of the district and of all roads 
and streets is carried off by a separate system of drains. The 
larger sewers are of the usual oval form, and are constructed 
entirely of cement concrete. The smaller sewers are formed by 

stoneware socket pipes, of which a large quantity were 
imported from England. All joints have been made with Port- 
land cement, and where the pipes have been surrounded 
with cement concrete or puddle. Ventilating shafts have been 
provided on all lines of sewer every 100ft. apart. In wide 
streets the ventilating shafts are furnished at the surface of the 
road with a cast iron grating, beneath which is an iron basket to 
catch stones, &c.; every grating is removable, and each ventilator 
serves, therefore, as a lamphole. In narrow streets the venti- 
lators are carried up by means of 6in. shafts above house-tops in 
suitable positions. 

On the oval sewers the manholes are as shown by the draw- 
ings, and are spaced every 600ft. On the pipe sewers 
the manholes are circular, 4ft. 6in. internal diameter at the 
bottom, tapering towards the top; they are entirely of cement 
concrete, cast in position around a ‘collapsible iron frame, which 
could afterwards be withdrawn from the interior. These man- 
holes exist at all intersections of streets and at every change of 
direction, straight lines only being allowed between manholes. 

The destination of the whole of the sewage is a sewage farm 
situated about three miles from the town. The main outfall 
sewer is of peculiar form, as shown by the illustration. The 
invert of the outfall sewer has been kept as high as possible in 
order that the sewage tt be delivered upon the farm well 
above the surface of the ground, to facilitate subsequent distribu- 
tion. Hence for a considerable distance the sewer stands partly 
above ground, and is covered by a bank of earth. As the sewer 
along this portion of its course follows the main line of railway, 
and is constructed within the railway fence, to avoid the purchase 
of property, it was necessary to avoid making a wide and 
unsightly bank of earth, and therefore the vertical dimension of 
the sewer was reduced by adopting the form shown at page 392, 
which would have been unsuitable for an underground sewer sup- 
porting any considerable superincumbent weight. The form 
adopted was also found to be cheap. For the disposal of the 
sewage an area of 480 acres of land has been secured. Con- 
sidering the nature of the Australian climate, it — probable 
that this area will be sufficient for many years, but the sewer 


delivers the sewage at a sufficient elevation to command a much 
larger area—indeed all the country surrounding the farm—so that 
future extensions can be easily carried out, or sewage can be 
supplied to the neighbours. The ground is a light loam overlying 
a sandy subsoil. The design of the farm provides that fifty acres 
are to be underdrained to a depth of 6ft. for the purpose of inter- 
mittent downward filtration, the object being to avoid the neces- 
sity during rain of —— the crops grown upon that portion of 
the farm worked by broad irrigation. 

bee filter will be capable of continuously receiving and purify- 
ing the maximum flow of sewage, which is calculated at 3700 
cubic feet, or 23,000 gallons per minute. A main drain of this 
capacity has been constructed beneath the filter, the outfall 
from which is into the sea. This drain is constructed of cement 
concrete with a half brick arch, this form being found the 
cheapest after due consideration. The minor drains are of 
perforated stoneware pipes. One third of the whole filter has 
been already completed, that area being sufficient for the present 
flow of sewage, which is small, owing to the comparatively few 
house connections as yet made. The surface of the filter bed is 
laid out in ridges and furrows, and is divided into six areas, each 
of which receives its dose of sewage in regular rotation. Except 
during rain, however, the whole of the sewage has been hitherto 
needed for the crops growing upon the rest of the farm. The 
farm has now been in operation about sixteen months, and the 
results are very encouraging, no difficulty having been yet 
experienced in disposing of the produce at satisfactory prices. 
About fifty cows are at present kept on the farm, their milk and 
butter finding a ready sale. The design for the works of the 
farm comprises accommodation for 200 cows and a butter and 
cheese factory on the American plan; this is now being con- 
structed, and will ae prove very remunerative, because, 
owing to the dryness of the Australian climate, and consequent 
scarcity of green fodder for a considerable period of the year, 
butter realises very high prices. 

The important point of the proper construction of house drains 
and cennections with the sewers has received due attention. 
Efficient supervision of these matters has been rendered the 
more easy by the fact that the district is new and as yet thinl 
built upon, and by the control of everything in connection wii 
the sewers as well as with the waterworks being placed in the 
hands of one authority, namely, the Hydraulic Engineer’s 
Department of the Ministry of Public Works. To ensure the 
work Ay properly done, regulations have been issued accom- 
panied illustrated directions; these we have recently 
reviewed.* The principle adopted is that every house drain 
shall be thoroughly self-ventilated and constru in accordance 
with one uniform plan. The house connections, so far as they 
are situated beneath the public streets, are constructed by and at 
the cost of the Department, which also for a fee of 20s. provides 
and fixes on each house drain near the boundary of the premises 
a “disconnector trap.” This trap prevents the passage of gas 
from the sewer to the house drain, and at the same time admits 
air to the latter. At the upper end of every house drain and of 
every branch thereof a ventilating pipe is fixed and carried up a 
suitable height above the adjacent buildings. Soil pipes are 
required to be fixed on the outside of the house wall and carried 
up of full diameter above the roof for ventilation. The traps of 
indoor closets are further required to be furnished with a 2in, 
ventilating pipe tomsehint On into soil pipe above the highest inlet 
into same, see page 392. All waste pipes from baths, sinks, &., 
are brought outside the house wall or caused to discharge over 
the grating of a properly trapped and ventilated gully. 

The accompan drawings sufficiently explain the foregoing 
remarks. AT Dork in connection with house drains must 


tal * These regulations can be obtained of Messrs, Spon. 


Toss section, 


be done under the supervision of the department, which 
also maintains in order free of cost the disconnector trap at 
the boundary of (premises, and periodically inspects the w ole 
of the fittings in eath house. Iron pipes are largely used for 
house drains, and are much liked on account of greater facility in 
laying. They are cast in various lengths up to 9ft., and are 
three-sixteenths of an inch thick for 4in. pipes, and a quarter 
of an inch thick for 6in. pipes, with socket joints caulked with 
lead like water mains, Special castings are provided for bends, 
&c., and all are coated with Dr. Angus Smith’s composition. 

The estimated cost of the woes scheme is £300,000, which is 
equal to £2 per head of the population calculated for. Of this 
amount, over £200,000 has already been spent, of which £24,000 
was paid for land and compensation, and £26,000 for works upon 
the sewage farm. The cost of a survey and ‘plan of the district 
toa ve of 40ft. to the inch is also included in the above total. 
That the above cost is not extravagant will be seen when the 
following prices are taken into consideration :— 


Labourers’ wages 68, 6d. to 8s, 
Masons... es oo 10s. 6d. to 12s, 
Portland cement, per cask oo) as 
Cement concrete, per cubic yard 
Brickwork in cement, per cubic yard. 


The whole of the works have been carried out from the 
and under the supervision of Mr. Oswald Brown, M. Inst. C. 
late hydraulic oo to the South Australian Government, 
assisted by Mr. E. C. Bowyer Smyth. 


TENDERS. 


AT HOYLAKE. AND WEST KIRBY. 
lake and West Kirby for the 


TENDERS for roadmaking at H 
Wirral Rural Sanitary Authori arles H. Beloe, M. Inst. C.E., 
13, Harrington-street, Liverpoo! "engineer. Quantities supplied. 
Amount of 
Contractor. tender. of Time required, 
8. 
J. Nuttall, Bootle o MB TS 8 months, 
Liv . 1472 4 3 6 months. 
R. A. Aldred, Hoylake 187313 8 6 months. 
'm. Harrison, West K: 13840 0 0 4 months. 
G. P. Jones, Hoylake 1384 0 0 3 months. 
J. Taylor, Widnes .. 1800 0 0 .. 4months, 
Walkden and Co., Bootle .. .. 1259 0 0 .. 5 months 
E. Taylor, Hoylake .. .. .. 12411611 .. 6 months. 
Fawkes Bros., Birkdale .. .. .. 118518 5 .. 6 months, 
Holme and King, Liverpool—accepted 1091 8 11 4 months, 
MacCabe and Co., Kirkdale .. .. 104516 5 6 months, 
Engineer's estimate .. .. .. 1248 8 0 


a railway on the ple m. n up 
the Drachenfels is looked upon as assured, and the work is ex- 
to be commenced di the present year. Acco 4 
etails published in the Central Blatt Bau-Verwaltung, the 
will have a total length of 1660 yards with an ascent of 
At the lower portion of the line the rails run on a level for fifty- 
five yards, so that the gradient for the i of the line which is 
on an incline is at the rate of 1 to 6°7—or about 15 per cent., 
the extreme = are 1 to 5, or 20 cent.—for a —— 
of 1 to 55=18} per cont.—for a length of 
and —_ The line is a single one with a gauge o! in, 
f propulsion and the terminal arrangements 
per hour of 500 persons in each direction. 
wok is to the ‘‘Deutsche Local-und Stramenbain 
Gesellschaft,” of Berlin. 
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CONTRACTS OPEN—-NEW BRIDGE AT CANTERBURY. 
DESIGNED BY MR, JOHN GREEN HALL, (.E., CANTERBURY. 
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OONTRAOTS OPEN. | These cocks are made so that they do not leak; theJregu- | E is a distributing air pipe of metal; F, flexible pipe, in gutta- 
eae ae? ‘lator at D serves to maintain a constant pressure on the beer | percha or india-rubber, and conducting the air to upper part of 
’ NEW BRIDGE AT CANTERBURY. | contained in the casks. This regulator works automatically, | the cask ; G, pipe connected to the cock at the bottom of the cask. 
1 Bate awe a new = m4 to sumnatt Be pn Stee _and is necessary to obtain a good result, as otherwise with the | This pipe is connected to pewter pipes that pass through a a 
wi . George’s-terrace—in lieu of the presen’ ridge—in | e 

the ety of Canterbury Ser the Sager and Corporation of the anid | Pressure falling in the accumulator it would fall also on | pipe in lead containing ice to cool the beer, as generally 
city, according to the drawings prepared by Mr. John Green Hall, 
Assoc. M. Inst. C.E., architect, Canterbury. All the brickwork, 
stonework, and asphalte—with the ng ge of the 44in. arches 
between girders and the concrete over the same—as well as the 
removal of the present bridge, will be done by men employed by 
the Mayor and Corporation, or by a separate contractor. The 
arches between the wrought iron gird to be constructed a 
contractor, as shown, of 44in. brick rings in cement ; the bricks to 
be red, well-burnt kiin bricks of an uniform colour, closely jointed, = 
built on proper close boarded centres, and pointed on the underside © 

in a neat and correct manner. The concrete over the arches and 
at the sides of girders shown in detail to be of cement concrete, in $) > y 
G 


the proportion of one of cement to five of washed broken gravel A, 
and sand, the concrete to be well mixed with the cement before 7 cs 
the water is added, and the concrete brought to a proper consis- a )) : \ 
tency, and put in its place in such a manner as the architect shall ~— 

i No concrete shall be put over the arches until the iron- 
work is fixed and other parts finished ; the architect will deter- 
mine how and when the concrete shall be put in. All the cement 
to be of the kind called Portland, and the sand and gravel to be 
washed clean ; no stones for the concrete shall exceed the size of 
lhin. either way. All the concrete shall be carefully put in, packed 
between and round the girders and other ironwork, as shown. 
Execute all requisite cuttings, both rough and fair, and execute all , 
bricklayer’s work, as before specified, for the due performance of | 
the works, The York stone templates for ends of iron girders will | 
be provided by the Mayor and Corporation, or by another contractor. | 
Proper close ed centres are to be provided for the arches, with | 
proper rough quarterings as supports for same. The Mayor and 
Corporation will make provision for blocking off the road on either 
side, and for stopping the traffic during the work. The eight | 
brackets shown at A and B to be of sound English oak, properly | 
wrought, framed, and fixed with moulded end, as shown; to be | 
6hin. by 54in., Fe for and built in, as shown, and to receive | 
two coats of oil before fixing and two afterwards, and to be per- | 


fectly free from sap, and other defects. All castings to be of 

equal quality to good, soft, grey Staffordshire iron, from the | 
second melting, cast sound and clear, and free from air blows, — 
flaws, twisting, &c. The wrought iron to be of equal quality to | 
the best Staffordshire, to sustain a tensile strain of 22 tons per | 
square inch before fracture, and 10 tons before loss of elasticity, 

and to extend 8 per cent. of its length before breakage. The 

sections must be rolled particularly true and uniform in thickness, | 
and the edge smooth—not jagged. All joints, seatings, connec- 

tions, &c., must be planed and fitted accurately together. Sealed 

tenders to be sent to Mr. Rest W. Flint, Town Clerk, Canterbury, 

on or before the 4th of December. - 


GOUGY’S BEER ENGINE. 


into the casks instead of air at a vent thus keeping up the er 


air pump, worked generally by hand, but in large breweries | the beer ; instead of that, the pressure in the accumulator being | cellars are not cool enough—all drink being served very cool, 

where they have steam for other purposes, is then worked by | sometimes four or five times more than is necessary to make the | as beer loses much of its good flavour if warm. Recently 

steam, for compressing air in the accumulator B to a pressure, | beer flow from the cellar, provides a large reserve of air, |M.Gougy has made some alterations. For instance, the casks 

say, of 28]b. per square inch or above; C, air ; D, a! and thus allows the attendant to draw a quantity of beer | are generally put upright; the refrigerator has been modified to 

casing in several parts, containing an air cock for pump, | without being obliged to work the pump. In most cases air is | allow to alter the coolness of the beer by simply turning the key 
i the regulator, and a connection for the air gauge. | pumped in e accumulator in quantities sufficient for a day. ' of the tap right or left. 
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Ws illustrate herewith the arrangement of apparatus as made | 2 ( GBF Zee 
by M. P. F. Gougy, of Paris, for many years, though not known , — a = SSS 
much in this country, by which the counter or bar pumps are 
avour of the beer or other liquor. In our e vings H is an | 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


NUMEROUS inquiries for quotations have this week reached the 
chief finished iron firms, but they have not resulted in business 
where the prices quoted have been at all in accordance with the 
advance resolved upon at quarter-day. To this there is the 
exception of such inquiries as have related to marked bars needed 
for prompt consumption ; in such cases prices ranging from £8 to 

12s. 6d. have been given, but £7 10s. remains the figure at 
which it is still possible to get a good supply of bars carrying 
brands of considerable repute in all the markets. 

Medium bars are procurable at from £6 17s. 6d. to £7 5s., but 
common bars may be got in more cases than a week ago at £6 10s., 
and occasionally at a shade under that figure; but a quality to 
bear much work in the smithy is difficult to procure under £7. 

Sheets are not stronger upon the week. Galvanisers are able to 
buy doubles and trebles at 2s. 6d. under the prices required at that 
earlier date, and in some instances to-day—Thursday—in Birming- 
ham, and yesterday in Wolverhampton, a good order might have 
been placed at a drop of 5s. Doubles were to be had at a little 
over £9, and trebles at from 20s. to 25s. in advance of that figure ; 
but singles were quoted unchanged at £8 10s. ton. 

Boiler plates were strong at £9 for a soni amas but easy at 
£8 10s. for a less valuable sort. 

Nail rods, hoops, strips, and angles were without change. Gas 
strip showed a tendency to advance with a growing demand; and 
baling strip well held its own. 

The tone of this week’s markets is not heightened by the reports 
of dulness from the United States, but inasmuch as they con 
bought so little from us lately, the result in actual business was not 
appreciable ; and the conviction was all but universal that spring 

ill bring with it heavy inquiries from all the over-sea markets to 
which we are accustomed to export. Shipping to the Baltic has 
ceased for the season. 

Extensions and alterations are now almost the rule where sheets 
are made or manipulated. Messrs. Halton, Son, and Co., of the 
Bradley Iron and Tin-plate Works, Bilston, and of the Broadwater 
Iron and Tin-plate Works, Kidderminster, are at their Bilston 
Works engaged in alterations necessitated by the concentration 
and > of their business, and they hope to have them 
completed early in the new year. 

There is a little more movement in the pig trade this week than 
last. Inquiries are projected in advance of negotiations for next 
quarter’s supplies. Good native all-mine iron can be got at within 
£3 10s., though the quotations range up to £3 12s. 6d. Part-mine 
sorts vary from £3 5s. down to £2 7s. 6d., and common cinder iron 
is easy at from £2 5s. to £22s. 6d. Barrow and Tredegar hema- 
tites are quoted strong at £3 10s. for forge qualities, but Pentyrch 
hematites are quoted at £3 7s. 6d.; Lincolnshire are £2 13s. 6d.; 
North Staffordshire, £2 12s. 6d.; and Derbyshire and Northampton- 
shire, £2 10s. per ton. 

Coal is in slightly diminished output in consequence of the 
colliers working so irregularly on the Monday since they have 
resolved to limit the quantity brought to bank, and prices are 
stronger in the same ratio. Colliery owners declare that if this 
practice extends amongst the miners they will open more pits, 
and so augment the production. Forge coal is quoted to-day from 
7s. 6d. to 8s., and exceptional qualities of mill coal realise 9s., 
while furnace sorts rise from that figure up to 11s. 

The encouragement held out in the colonies for the manufacture 
of requisites hitherto obtained from the mother coun has 
brought some Australian buyers to England, seeking nut and bolt 
machinery. Purchases are being made at Darlaston ; but as the 
deliveries are needed for February next in Australia, the orders are 
being somewhat widely split up between the makers there and at 
Wednesbury. 

The Staffordshire and Worcestershire rivet makers have resumed 
work at a 10 og cent. advance, for which they have been on strike 
for three weeks. 

The business for the manufacture of bolts, nuts, and rivets 
hitherto carried on by Mr. G. B. Smith, of Brookfields, Birming- 
ham, is being converted into a limited liability company, with a 
capital of £15,000. 

Messrs. Kynoch, ammunition manufacturers, of Witton, near 
Birmingham, have been summoned at Westbromwich to answer 
eight specific charges under the Explosives Act, most of which, if 

ved, carry heavy penalties. The case stands adjourned until 
mber 2nd, and pending the result 1600 workpeople are 
suspended from their employment. 

e directors of the Bilston Gas Com , Staffordshire, are 
desirous of raising between £42,000 and £45,000 additional capital 
to enable them to carry out improvements, and they have obtained 
the support of the Township Commissioners to an application to 
the Board of Trade for a Provisional Order enabling them to 
borrow this sum. £10,000 has already been spent in improvements, 
£15,000 is required for a new gasholder, and the remaining amount 
for future extensions. 

The local authorities of Tunstall, in North Staffordshire, have 
this week determined to apply to the Board of Trade for a Pro- 
visional Order to light the town by electricity, if they should deem 
well; and to oppose an ——— by any company to obtain a 
monopoly for supplying the light. During the discussion the chair- 
man urged that the Board should endeavour to prevent any other 
company having the monopoly of lighting the town after their 
experience with the gas company. 

The Improvement .Commissioners of Wellington, Salop, 
desirous of themselves controlling the water supply of the town. 
They therefore propose to Bg the property of the local 
waterworks company for £12,000, and to carry out a scheme of 
extension at a further cost of £13,000. They have applied to the 
Local Government Board for power to borrow the needed £25,000, 
and Major Hector Tulloch, one of the inspectors of the depart- 
ment, has just held a public inquiry into the proposal. The exten- 
sion scheme was opposed by a portion of the ratepayers who desire 
that the old reservoir should be enlarged, instead of two additional 
ones being erected, which would effect a saving of £2000. 

Wellington is troubled concerning its sewage. The town 
surveyor reports that the sewage scheme now in operation was 
constructed without any to the ventilation of either the 
main sewers or the house ins, and that the accumulation of 

which results is a matter of serious moment. The surveyor 
as been instructed by the Improvement Commissioners to prepare 
an estimate of the cost of proper ventilation. 

On Wednesday a town’s meeting was held at Shrewsbury, under 
the presidency of the mayor, to further ider the desirabl 
of inviting the Royal Agricultural Society to hold their exhibition 
there in 1884. It was shown that the subscriptions already 
received amounted to £3200, and that the total amount required 
as a guarantee fund was £5000. Resolutions were passed urging 
the public to subscribe liberally, and it was determined to make a 
canvass of the town and mg 

I regret to have to record the death of Mr. Gilbert Hamilton, 


one of the principals of the old engineering firm of James Watt and 
Co., Soho, 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—The struggle continues between buyers and sellers 
as to which will first be compelled to come into the market, but 
the advantage seems to be on the side of buyers. Although 
makers have still generally plenty of work in hand, the prolonged 
absence of new is causing some anxiety to canmilest itself 


with regard to business, and there is less firmness in holding for 
prices. Makers, however, do not show any great pressure to sell, 
and any material giving way in the market is confined chiefly to 
merchants who are offering second-hand iron at low figures, and in 
some cases are open to quote for delivery into next year at 6d. or 
so under current rates. Consumers, on the other hand, being 
mostly well covered for current requirements, are in a position to 
wait, and seem only inclined to come forward when they can obtain 
some substantial ion upon present prices, 

There was a very sluggish market at Manchester on Tuesday, and 
where sellers were anxious to secure orders prices were easier, but 
except for delivery over the first six months of next year there were 
very few inquiries of importance stirring. Lancashire makers of 

ig iron are tolerably well sold up to the end of March, and 
although the new orders they are able to secure are very small in 
quantity, these, with deliveries against contracts, are more than 
sufficient to take away the whole of the present output, and stocks 
are being reduced considerably. For delivery equal to Manchester 
local makers are firm at 49s. to 50s., less 24 for forge and foundry 
qualities, and are not disposed to book further than the first 
quarter of next year. In district brands there has been very little 
doing, but prices are without material change, Lincolnshire aver- 
aging 49s. for forge and 50s. for foundry, less 24 delivered here, 
and Derbyshire brands about 1s. per ton more. Middlesbrough 
iron continues altogether out of this market, and the only trans- 
action of importance I have heard of has been an odd sale at a very 
low figure. 
In the finished iron trade business is exceedingly dull. The forges 
are kept fully going, but old orders are being rolled off much faster 
than new ones are coming in, and to secure good specifications 
manufacturers in some cases are prepared to e substantial con- 
cessions upon late rates. The quotations of the principal local 
makers are still about £6 12s. 6d. to £6 15s. for bars delivered into 
the Manchester district, but there are plenty of good brands to be 
bought at £6 10s., and common qualities as low as £6 5s. per ton. 
Hoops, which are in fair demand for shipment, are pretty steady ; 
but sheets, for which export orders are not coming in anything like 
so freely as of late, are easier by at least 2s, 6d. per ton. 

The brass foundry trade is only quiet; for marine fittings there 
is a lessened demand, and gencral engineers’ fittings meet only with 
a limited inquiry. 

Iron founders of pipes and heavy castings are fairly employed, 
but it is upon work taken at very low figures, which seem to be 
bringing a considerable quantity of orders from corporations in 
connection with gas and waterworks plant, municipal — being 
apparently under the impression that the present is a favourable 
time for placing out contracts. 

Engineers continue generally well occupied, and several of the 
large local firms have orders in hand which will keep them going 
for a considerable time to come. There is, however, not the 
quantity of new work coming in to keep up the present activity as 
existing contracts are run off. 

Some of the engineering firms, I hear, are engaged on engines for 
electric lighting purposes, and Messrs. Mather and Platt are 
making special engines for driving the dynamos in connection with 
the Edison light. 

Messrs. W. H. Bailey, of Salford, have in hand a water motor 
for Sir R. Vivian’s silver mines in Norway, which is to be placed 
on amountain side, where it will work under a head of about 800ft. 
and develope about 20-horse power. This is the fifth engine of a 
similar kind which the firm have constructed for Sir R. Vivian. 

The demand for coal is being kept up fairly well, considering the 
fact that consumers to so large an extent got in supplies during the 
excitement of a month or so back, and as the men are still to some 
extent restricting the output, there is no great accumulation of 
stocks going on. It is chiefly in house-fire coals that supplies are 
in excess of requirements, other classes of fuel for iron ing and 
steam purposes moving off fairly well, and for next year’s slack 
contracts an advance upon present prices is asked. In house-fire 
coals there has been a little giving way upon the advance asked at 
the commencement of the month, but prices generally are being 
very fairly maintained. At the pit mouth they average about 10s. 
to 10s. 6d. for best coals; 8s. up to 9s. for Seine te to 7s. 6d. 
for common house ; 6s, 6d. to 7s. for steam and forge coals; 
4s. 9d. to 5s. 3d. for burgy; 3s. 6d. to 3s. 9d. for common slack; and 
4s. to 4s. 3d. for the better sorts. 

Shipping has been only quiet; for one thing vessels have been 
scarce, owing to the recent unfavourable weather, but inquiries 
have been only limited, and ee low prices are being 

uoted. Delivered at the high level Liverpool, or at Garston 
Docks, steam coal averages about 8s. to 8s. 6d., and seconds house 
coal, 9s. to 9s. 6d. per ton. 

Barrow.—There is no change for me to note in the hematite pig 
iron trade this week. I am informed that business is much slower 
than of late. Deliveries are not so extensive, but there is no appre- 
ciable diminution of the output from the works. Stocks, 
I am informed, are increasing, but not so much as to 
suggest the blowing out of any furnaces. Bessemer iron is 
being sold to a very large extent, and though the deliveries 
have not been 7 latterly, I am told that makers 
being well sold forward, will be able to keep up the production of 
iron through the winter months. It has come to my knowledge 
that arrangements are being entered into for deliveries of large 
quantities of iron in the early part of next year, and makers are 
hopeful a brisk spring trade will succeed the present lull. There 
are no changes in the quotations, 56s. 6d. being the value of mixed 
qualities of Bessemer net per ton in three months’ deliveries. Some 
second-hand cels are being ro une of at a lower figure, but 
these I am told are for present delivery. Steel makers are well 
employed, especially with regard to steel rails. Shipbuilders are 
extremely busy, and booking new orders every day. The smaller 
branches of industry are all well supplied with work. The iron ore 
trade is steady, 13s. to 14s. being the quotation for average quali- 
ties. Coal is in steady consumption, and prices show an indication 
towards an improvement. Manufacturers are consuming a great 
deal, but on shipping account the demand is weak. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

At Rotherham, on Monday, a conference of Yorkshire miners 
was held to resume consideration of how the output of coal could 
be most efficiently restricted. About 120 delegates were present. 
Mr. E. Cowey, Sharlston, President of the Yorkshire Miners’ 
Association, was in the chair, and Mr. B. Pickard acted as secre- 

. Mr. W. Parrott, of Barnsley, was also present. The ques- 
tion was discussed for over four hours, and the resolution come to 
was as follows :—“‘ That the delegates appointed at the previous 
conference be empowered by this conference to try and secure 
a general regulation of labour at the Leeds conference, and 
that the same be as follows, viz., five days per week and eight 
hours per day.” The Leeds Conference was wien fixed for 
December 5th, but the miners of Durham desire that the Confer- 
ence should be adjourned until the 18th, in order that they may be 
able to send delegates. It is also expected that South Wales will 
be represented, and if Northumberland should also send delegates 
the decisions of the Conference will affect the whole of the mining 
counties of England. 


The agitation for 10 per cent. spreads apace. At Barnsley, on 
Saturday last, the ollllery enginemen of South Yorkshire passed 
resolutions expressing regret that they had not got an equal 
advance at the same time. According to the enginemen’s story 
their position is rather hard. Their wages are made to fluctuate 
with the remuneration of the miners, and they say that when the 
miners’ wages “‘ drop,” theirs drop with them ; but when they rise 
they are left at the old rates. The enginemen object to be 
governed by a class over whom they have no control, and there 
seems reason in their objecti 


As a result of the successful agitation of the colliers’ delegates, 
unionism is once more becoming more powerful. The Yorkshire 
Miners’ Association is again establishing itself firmly in the mining 
districts. At Thorpe Hesley, Messrs. Newton, Chambers, and Co,’s 
colliers resident in the locality have formed a branch. At another 
meeting, held at Parkgate, Mr. B. Pickard urged restriction of 
the output as the best means of securing the advance already 
gained. As a matter of fact, restriction of the output is already in 
operation. Less coal is being brought to bank than at any time, 
considering the hours worked, for two years. If the suggestion of 
the Rotberham conference is carried out, it is hard to see how the 
miner will be benefitted by his 10 per cent. The coal getter is 
paid by the coal he gets, and though he has 22s, now for what he 
once did for 20s., yet if he does one-third, or even one-fourth, less 
work, he will be a decided loser by his ‘ gain.” 

Bessemer steel remains pretty firm but without any upward 
tend . Quotations are as follows :—Best marked brands, with 
extra mixture of foreign irons for spring purposes, £14 10s. per ton ; 
special marked brands for cutlery purposes, £9 10s.; No. 1 Bessemer 
billets—cut ends—£6 12s, 6d. to £6 15s.; common, from £5 to 
£5 15s. Leading makers are very busy and decline to book orders 
forward at the rates of the day. , 

In the cutlery departments the chief orders are from Australia 
and South Africa. Advices from the West Coast are not assuring. 
The “little wars” in the interior prevent produce coming in from 
the various markets, West African being the leading quality in 
the market, always commanding a sale; and those who held stocks 
have taken advantage of the short supply, and profited accordingly. 
The South American trade continues to improve very briskly, 
particularly the old Spanish settlements, which require very large 
quantities of all classes of cutlery. og A French contractors have 
held the trade in these settlements, but the Birmingham, Sheffield, 
and London merchants are making strenuous efforts to regain the 
lost ground. 

Files, e tools, and saws fairly active, and the approach of 
Christmas brings the customary increase of orders in general 
cutlery and ‘ E. P.” and silver goods. 


THE NORTH OF ENGLAND, 


(From our own Correspondent.) 

Busivgss has been quieter during the past week than at any 
time since the beginning of the year, at least as far as pig iron is 
concerned. Consumers are not at present disposed to buy in quan- 
tity for next year’s consumption at current prices, and as makers 
are not in urgent need of orders, no business results. At the 
Cleveland iron market held at Middlesbrough on Tuesday last some 
of the merchants were offering small lots of No. 3 g.m.b. at 43s. 9d. 
per ton.for delivery next quarter. Buyers endeavoured to pur- 
chase at 43s, 74d., but did not gene succeed, and only very 
small quantities changed hands at 43s. 9d. per ton. Makers and 
the principal merchants held firmly to their quotations of 45s. and 
44s. 6d. for No. 3. 

Connal’s No. 3 f.o.b, warrants are offered at 43s, per ton, but 
are in poor request even at that figure, and it is not likely that 
holders will obtain more for them until the spring shipping season 


opens, 
PThe quantity of Cleveland pig iron in Connal’s stores on Monday 
night was 101,566 tons, being a decrease of 575 tons for the week. 
> the finished iron trade the prices are the same as quoted last 
week, but the demand is very weak in all departments. 

The platemakers have not yet settled anything definite as to 
restricting the output or advancing prices. A majority of the firms 
are, however, anxious that something should be done in the matter, 
and it is quite possible that an arrangement will be come to before 
long. 

The steel rail trade does not show any signs of improvement yet. 
There is very little demand, and only very low prices are obtain- 
able; the output is, however, being maintained. 

Ironfounders are not at present fully supplied with work, and 
the orders they are taking are at prices which leave a very 
margin for profit. 

The continued rough weather has prevented vessels from enter- 
ing and leaving the port. Consequently the exports are so far 
comparatively insignificant. Up to Monday night the amount of 
pig iron shipped was 43,761 tons, and of manufactured iron 
13,645 tons. 

Shipbuilding continues very brisk on the Wear. Messrs. Short 
Brothers, of Pallion, Sunderland, who have a t number of 
orders on hand, have purchased a piece of lan nner | their 

ard, and are about to make room for three additional slips. 
his will bring up the number of their berths to a total of eight. 

The Cleveland Bridge and Engineering Company, Limited, of 
Darlington, have now been established for six years, and have 
made satisfactory progress. They have in hand at present numer- 
ous orders for bridge and engineering work, and they have just 
decided to enlarge their works. 


It has been definitely settled to amalgamate the firms of Sir 
W. G. Armstrong and Co. and Charles Mitchell and Co. The 
capital is to be two millions, in 20,000 shares of £100 each, and 
6650 of the shares are offered to the public. The works at 
Elswick and Low Walker are to be reconstructed, with a view to 
se for the manufacture of steel and the building of war 
vessels. 

On Saturday, the 18th inst., Sir J. W. Pease, M.P., sat at the 
Town Hall, Middlesbrough, and heard statements from the 
employers and operatives with regard to their respective claims 
for an advance and for a reduction of 74 per cent. in wages. There 
was a good attendance of employers and operative representatives. 
There was a long discussion as to the period over which the award 
should extend, and it was finally arranged that the decision should 
be binding for four months, terminating on the last Saturday in 
February, 1883, subject, however, to one month’s notice of change 
from either side, toterminate at or after the expiration of such period. 
The arbitrator, in the course of an address on the advantages of arbi- 
tration and sliding scales, supplemented his viewsasalready published 
with the following remarks :—He said that in his opinion their pre- 
vious scale broke down very much in consequence of the long 
period embraced in the ascertainment of prices. He had been 
told that there would be no difficulty in having a monthly or 
bi-monthly ascertainment. He thought Mr. Dale’s scale of one and 
sixpence above shillings for pounds had been eminently one sub- 
ject to modification. There was not necessarily a hard-and-fast 
proportion line between labour and prices through all time. The 
one and sixpence had been lowered to ninepence and rai 
as high as four shillings. Therefore, the ratio did alter with 
prices. When manufactured iron went up to £10 or £11 a ton, 
one and sixpence above shillings for pounds was not the figure then 
in vogue; and when iron fell down to its lowest—about the time of 
Mr. Lefevre’s award—one and sixpence was deviated from on the 
other side. Between these two points he thought they might find 
a basis on which to erect a sliding scale. The eighteenpence of 
1880 was a factor which might bear alteration according to the 
price of iron, and that price might be ascertained more frequently 
than every three months. The more they eliminated the specula- 
tive element from wages the better the men would be satisfied, and 
the better the masters ought also to be satisfied. It is expected 
that the award will be given in about a week. 

There are now six large shipbuilding and engineering works on 
Tyneside lighted by electricity. 

The death is announced, at the early age of fifty-one, of Mr. John 
George Chapman, of the firm of Wooler, Chapman, and Co., coal- 
owners, Darli nm. He was also a director and large shareholder 


in the Tees Bridge Ironworks, and in the Bowesfield Ironworks, 
Stockton. Mr. Chapman resided at Middleton One-row, near 
Darlington, where he built himself a handsome villa a few ye 

i for his great business capacity 
He leaves a widow and three sons, 


since. He was universally 


a 


Nov. 24, 1882. 
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WALES & ADJOINING COUNTIES. the makers have in most instances been getting 
(From our own Correspondent.) 


full quotations for their special brands, as f 
Tue prospects of next year’s parliamentary | No. 1, . Od.; No. 3, 048, Od.; Coltness, . 
work and that of contract and construction in and 56s, 3d.; Langloan, 68s. and 56s. 3d.; Sum- 
‘Wales are very hopeful. In addition to the 
important railway from Risca to the Cardiff 


merlee, 64s, and .; Calder, 63s, 6d. and 58s.; 
Carnbroe, 57s. 6d. and 52s.; Clyde, 54s, 6d. and 

Docks, there will be the Rhondda and Swan- 

sea Bay Railway; important railway sidings 


52s.; Monkland, 51s. and 49s. 6d.; Quarter and 
Govan, each . 9d. and 49s. 6d,; Shotts, at 
by the Marquis of Bute at Roath and forest, 
to take off the strain on the dock railways ; the 
Bute Dock extension ; the Barry scheme, and a 
railway by the Taff Vale Railway Company in 


Glengarnock, at Ardrossan, 57s. 6d. and Bis. 9d.; 
the Merthyr parish, with extra sidings and exten- 


Eglinton, 52s, and 50s.; Dalmellington, 52s, 6d. 


sions at points in Cardiff district. and 51s, . . 4900, 
The flourishing character of the coal trade is| The malleable iron trade is very active in the 
ting other mo ts. Land is being 


West of Scotland, and its pros will be still 
further ensured by good shipbuilding contracts 
which have just been placed on the Clyde. The 
utmost animation continues to mark the different 
branches of the manufactured iron trade, 


A very good business has been done in coals in 
the course of the week, although the collieries 
are not yet sufficiently well supplied with railway 

lant. Five cargoes of coals were despatched 
rom Leith, and a large number ready for sea 
have been detained by stormy weather. The 
trade is fairly brisk at the Fife ports, although 
the pressure there would appear to be slackening. 
Probably this is also a result of the bad weather 
at sea, as much as of the prospect of the Baltic 
ports being closed at an early date. Prices are 
quoted f.o.b. at Burntisland, 7s. 6d. up to 8s, 3d. 
per ton, Close on 6000 tons of coals have been 
shipped at Grangemouth; while the departures 
from Glasgow and the Ayrshire ports have been 
on an extensive scale. In the West the f.o.b. 
prices are well maintained, while rather better 
rates are obtained for household qualities, which 
are more in request on account of the wintry 
weather now being Coal freights 
wet the whole, good to almost all parts of the 
wor 

The Scottish Miners’ Association has been 
dissolved. There has been a large falling off in 
the membership, and there were no funds to meet 
claims that were made upon the executive, the 
members of which have therefore given in their 
resignations. The success which attended this 
association has at no time been very satisfactory. 
Its dissolution leaves the miners of the West of 
Scotland altogether without a trade organisation, 
but it is understood that an effort will be made 
shortly to start a new society. 

The colliers in the employment of the sale coal- 
masters have now pretty generally obtained the 
advance of 6d. per day, and it is promised at an 
early date in some places where the concession 
has not yet been made, The men are working 
steadily in the West. Those employed by the 
ironmasters have not received the increase, nor 
are they likely to do it, unless a considerable rise 
should occur in the values of pig iron. 

In Fifeshire the masters have been much incon- 
venienced by the men working short time, with 
the object of compelling them to give a further 
advance of wages of 5 per cent., to make 15 in 
all. The masters threatened to prosecute the 
men for a breach of the rules,and although the 
latter profess to repudiate’ these rules, they 
have resolved to give up the practice of restric- 
tion in the meantime. The complaint of the 


also 

treated for in the Cardiff moors for several indus- 
tries, one notably for copper works, and negotia- 
tions are going on to establish shipbuilding at 
Cardiff, principally iron, for which purpose it is 
not impossible but that neighbouring ironworks 
would erect additional mills, so as to supply steel 


The movers in the Barry scheme appear 
determined to go on with their undertaking. An 
influential coalowner writing to a local news- 
paper points out that one of the strongest induce- 
ments they have is the high dividend of the 

. This may be, but the determination 
expressed to select the Ogmore, failing the Barry 
scheme, and thus shunt a large traffic from 
Cardiff altogether, is not a praiseworthy one. 

Several important consignments of rail, sheet, 
and merchant iron have left this week to various 
destinations, principally Iquique, Pernambuco, 
and Amsterdam. most important cargo was 
for Port Moody—2395 tons—from Newport, Mon. 
From Neath several cargoes of bar iron have 
been sent of late to Bristol and Highbridge. 

Generally the iron trade may considered 

; with one exception tin-plate works are 
ull, and prices remain unremunerative. Pont- 
newynydd Works, Mon., have been started by a 
Bristol firm. Nantyglo and Blaina are doing 
satisfactorily, and the last report shows an 
improving condition. Dowlais, Rhymney, and 
Tredegar, Ebbw Vale and Blaenavon, are all in 
full operation, and at Tredegar the vee at 
the initiatory stage have been well atoned for, 
and everything was going along well. 

The examination of candidates for certificates 
of competency under the Mines Act of 1872 will 
we at iff, on January 23rd, 24th, and 


h. 

Excellent work was done at the Mardy Colliery 
afew days ago, by Mr. Thomas, jun. It was 
necessary to “ rip up” a shaft from lower work- 
ings into the 4ft. shaft, and this was done so 
skilfully that there was not the deviation of half 
an inch when the juncture was effected. 

The Grangetown, or, as it is better known 
under its new designation, the Penarth Steel- 
works, Cardiff, now in liquidation, will be dis- 
posed of by auction next week. 

is brisk, and ex! last 
week was ly up to average from a \. 
Much more would have been done with Potter 
weather. Still, orders on hand are good, both 
for house and steam coal, and prices firm. Small 
coal continues in demand, and the increase of 
the Coppée ovens—which is one of the best 
utilisers — together with the briskness of the 


tent fuel trade, may be ex to keep up | employers was that by the men’s action the cost 
mien for small for a considerable time to come. | f production had Been increased, making it 
P. ing on in virgin more difficult than ever to advance wages fur- 


rospectings are going 
districts that will be affected by the proposed new 
line from Risca to Cardiff. There is a large 
extent of lower coals in Monmouthshire that 
will come into notice after the Rhondda coals 
have passed their meridian. 

Meetings of house and steam coal delegates 
will take place in a day or two to determine on 
the application of Leeds for co-operation on wages 
the typridd, Caerphilly, and Newport 

e Pon > ly, an e 
Railway is getting on with more vigour, and the 
connecting bridge with the Taff is advancing. 


ther. The restriction now having been put an 
end to, the men, through their secretary—Mr. 
Weir—have renewed their demand for the full 
15 cent. of an increase. The state of the 
pall wy does not to an outsider appear to warrant 
a further advance at present. 

At a meeting of the Mining Institute of 
Scotland held at Hamilton a few days ago Mr. 
Jas. M‘Creath, M.E., Glasgow, read a yew “On 
the Sucking Power of the Common p, and 
on some of the Shocks that occur in Pumping,” 
while Mr. Ralph Moore, her Majesty’s I t 


THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners of 
Patents. 


‘*,* It has come to our notice that some applicants of the 


Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THe Encinger at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by lookiny at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specijication. 


Applications tor Letters Patent. 

*,* When patents have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 

14th November, 1882. 

5416. Lupricator ATTACHMENTS, P. M. Justice.—(2. J. 
Hoffmann, Binghamton, U.S.) 

5417, BoLts and Nuts, R. Howarth, Wolverhampton. 

5418, Fastenina Buttons to Boots, &., W. Morgan- 
Brown.—(J. Davis, Lynn, Essex, U.S.) 

5419. Markine, Carp Games, G. F, Redfern.— 

Mr. Klein, Vienna.) 

5420, Caps for the Exps of Rims of Um- 

BRELLAS, C. A, Guyon et Dyroff, 


Paris. 
THERMO-ELECTRIC GENERATORS, H. Woodward, 


on, 
5422. Evecrropes, H. Woodward, London. 
VesseLs, W. Pepper, Kingston-upon- 


5501. Se.r-acrine Buckets, G. M. Key and J. Lowrie, 
London, 


20th November, 1882, 
Proportional Repucine VALvEs, A. W. Quinlan, 
Wy, 


5503. OBTAINING MortvE Power, L. L. Hollier and G. 
Asher, Birmingham. 


Evectric Lamps, A. Swan, Gates- 


5505. come and 8. P. Wilding.—(@. Stoll- 
werck, 

5506. Rotary Gas Enaing, J. C. Mewburn.—(@. D. 
Goubet, Paris.) 

5507. PREPARING Aspestos for Spinnine, J. C. Mew- 
burn. Deffrennes-Bettremieuz, 

5508. PRopucinG ARCHITECTURAL ORNAMENTS, L. A. 
Groth.—(C. G, Mineur, Stockholm.) 

5509. Propuction of Macnesium, &c., L. A. Groth.— 
(A. Gratzer, Hanover.) 

5510. Moron Enaines, J. Maynes, Manchester. 

5511. AppLiances for Savine Lire at Sea, F. Wolff.— 
(S. A. L. Klaxbill, Copenhagen.) 

5512. BasBeo WiRE, O. W. Malet.(F. B. Malet, 
Christchurch, New Zealand, 

5513. Dyginc Corron Woo1, W. E. Gedge.—-(P. 7. 
Richard, Paris.) 

5514. Cast Tuses of &c., T. Morgan.—(Z. J. 
Levavasseur, Paris.) 

5515. Erasinc Pencit Marks, L. Wolff, London. 

5516. HaNnpDuzs for Usz in Carvine Mzat, H. H. Lake. 
—(P. J. Carmien, Issy, near Paris.) 

5517. ORNAMENTAL Nats, &&., A. J. Boult.(¢. E. 
Bailey and W. R. Talbot, Providence, U.8.) 

5518. Distaipution of Exectriciry, C. D. Abel.—{L. 
A. Brasseur, Brussels.) 

5519. InTecRaTING Apparatus, J. Imray.—(B, Abdank- 
it, Paris.) 


5424, LirHocraPuHic Presses, R. B. Hayward, London. 
5425. Exvecopgs, R. B. Hayward, London. 
5426. Lamps for Rartways, J. Thomas, London. 
5427. Tricycies, W. J. George, Birmingham. 
5428. Steam Packino, H. W. Johns, New York. 
5429, Storine, &c. Grain, K. J. Dance, London. 
3 LEs, 8. M. Bixby, New York, U.S. 
5431. Picrure Frames, &., A. J. Boult,-(C. G. 
Grandjean, Espalion, France, 
5432. MusicaL InsrrumENtTs, W. Booth, Rochdale. 
5433. WasHino, &., WEARING AppaREL, 8. Hulme, 
Manchester. 
5434, Prain, &c., Lace Eporna, R. J. Joyce, London. 
5435. Heatinc and VentTiLaTinc, C. R. Stevens, 


Lewisham. 
5436. Potry, G. A. Biddis, Newbury. 
15th November, 1882. 


5437. PrReservine MILK, M. and O. Pohl, Liv 
5438, Conpvoction, &c., of ELectric CURRENTS, EJB. 


mpton, London. 
Movunrtincs, R. N. Cottrill, Bolton-le- 
oors. 

5440. SELF-EMPTYING CENTRIFUGAL Macutnes, E. A. 
Brydges.—(0. Anderson and T. Hansen, en. 

5441. Stones for Lirnocrapuic Printine, P. Stuart, 
Edinburgh. 

5442. Exrractinc Satt Crystats from Fuuvuips, J. 
Maynes, Manchester. 

5443. Cigarettes, J. Clarkson, Apperley Bridge. 

5444. Wes Printine, &c., Macutnes, T. Sowler and W. 
Pattison, Manchester. 

5445. ORNAMENTAL TiLEs, &c., J. Wetter.—(J. B. 
Boulenger, France. 

5446. Deoporisine, &., F. J. Austin, Hounslow. 

Sirpine Gasa.iers, G. and E. A’ 

m. 

5448. Ancuors, J. H. Kidd, Wrexham. 

5449. Mrius, F. Asthower and T. Bicheroux, 
Annen, | 

5450. Firrerine, W. P. Thompson.—(A. H. Horsnell 
and W. M y, Montrea!, Canada. 

5451. Sewinc Macuines, W. R. Lake.—(Z. A. Wilkin- 
son, New York, U.8.) 

5452. Preventine the Displacement of Keys used in 
Securinc Ratxs, L. Williams and D. Edwards, 


16th November, 1882. 
E. N. Molesworth-Hepworth, Man- 
chester. 
5454. PuLVERIsING Sanp, &c., J. Nicholas, [ogan. 
5455. VaLves, J. Wetter.—(J. J. Godet, Paris.) 
5456. Hammocks, A. Pratt, New York, U.S. 
5457. HyDRavuLIC PressuRE Vatves, H. Berry, Glou- 


cester. 
5458. Auromatic Door Fastener, T. Scourfield, Bow. 
= Sounpine, &c., DeptH of Sea, W. J. Mackenzie, 
asgow. 
5460. Cuairs, W. Keen, London. 
Pencit-casges, W. R. Lake.—(C. W. Livermore, 


‘rovidence, U.S. 

5462. Caucks for Latnes, W. R. Lake.—(J. A. Wieder- 
sheim, Philadelphia, U.S. 

5463. Envetopes, E. Edwards.—(J. Marzari, A. 


I see that this company is going in for odd. 
tional power in connection with Nixon’s Naviga- 
tion Colliery, and with the Brecon and Merthyr 
Railway. This will be a bid for a amount 
of mineral traffic apart from the Rhondda. 


of Mines, described a self-tipping cage he had 
seen working in America. 


METROPOLITAN SEWAGE DISCHARGES. — The 
Royal Commission on Metropo.itan Sewage 
Discharge met on Tuesday and Wednesday at No. 
11 Committee-room, House of Commons. There 
were present—Sir Benson Maxwell—in a 
chair—Sir John Coode, Colonel Ewart, C.B., 
Prof. Williamson, F.R.S., Dr. de Chaumont, 
F.R.S., Dr. Stevenson, Mr. James Abernethy, 
F.R.S.E., and the secretary, Dr. W. Pole, F.R.S. 
Further evidence was given on the part of the 
complainants, 

KENSINGTON MusruM.—Visitors during 
the week ending Nov. 18th, 1882 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p-m., Museum, 7718; mercantile marine, 
Indian section, and other collections, 2367. On 
Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. til 4 p.m., Museum, 1165; 
mercantile marine, Indian section, and other 
collections, 447, Total, 11,967. Average in corre- 
sponding week in former years, 12,999. Total 
from the opening of the Museum, 21,476,543, 

Tuer Boston Herald gives the salaries of ser- 
vants on the Vanderbilt roads as follows :— 
Engine drivers are paid 3 cents per mile, and 
firemen receive one-half that rate. Passenger 
conductors are paid 80 dols. per month, and in 
some instances 10 dols. more. As the engineer 
has control of the brakes the old-fashioned 
brakeman is displaced by ‘‘ trainmen,” who help 
ladies to seats and also assist them in coming 
and going. These men receive 50 dols. per 
month, but the man on the last car receives 5 
dols. additional, as his responsibility is greater. 
In case of any delay he must go on the track 
to fing approaching trains, and may be left 
behind. Baggagemen are paid 60 dols, per month, 
and ticket agents—except in cities—50 dols. This 
class is poorest paid of all railway officials, as they 
are closely confined and serve long hours, but 
there are so women ready to accept such 
work that women’s pay b tandard. 
The track boss is paid 45 dols. per month, 
while switchmen and en have only 36 dols., 
and yet this is one of the most responsible posi- 
tions on the road, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE is a want of animation in the pig iron 
trade, and the warrant market has been compara- 
tively idle during the week. It is usual at the 
present season for the demand from abroad to get 
contracted, in consequence of the closing of the 
navigation in different parts of Europe and 
America. There have been no shipments of pig 
iron to Russia since last rt; a fair quantity has 
been sent to the United States, and only a small 
consignment to Canada. The advices from 
America have not been quite so favourable this 
week, and their nature has tended to deepen 
the feeling of depression, which is to a certain 
extent due to speculative causes, The foreign 
shipments as a whole are not unsatisfactory, but 
there is a remarkable decrease this week in the 
arrivals of Cleveland pig iron at Grangemouth, 
only 639 tons having been received, as against 
4780 in the preceding week, and 6930 in the corre- 

nding week last year. The stocks in Messrs. 
mnal and Co.’s Glasgow stores show a reduction 
in the week of close upon 1200 tons. 

Business was done in the warrant market on 
Friday forenoon at 49s. 11d. to 49s. 10d. cash, 
and 50s. 14d. to 50s. 1d. one month, the after- 
noon quotations being as nearly as possible the 
same. On Monday transactions were effected at 
49s. 8d. to 49s. 4d. cash, and 49s, 11d. to 49s. 8d. 
one month in the morning, while in the afternoon 
the prices were 49s, 4d. to 49s, 3d., and back to 
49s. 64d. cash and 49s. 9d. to 49s. 9d. one month. 
The prices on Tuesday forenoon were 49s. 7d, to 
49s, 2}d. cash, and 49s. 9d. to 49s. 64d. one 
month ; and in the afternoon the market was 
flat at 49s. 2d. to 48s, 10}d. cash, recovering 

49s. Business was done on Wednesday at 
48s. 11d. to 49s. 3d. cash, and 4s. 14d. to 49s. 6d. 
one month. To-day—Thursday—the quotations 
pa og 4d. to 49s. 9d. cash, and 49s, 11d. one 
month. 

Although the warrant market has been dull, 


M i,and A. D. Noce, Florence. 

5464. Macuines for Spinnine, J. B, and T. H. Dew- 
hurst, and R. Cornthwaite, Skipton. 

5465. Urmisina the Resipvgs from the Rerininc of 
CorTtTon-sEED OIL, J. Lo ore, Live 

5466. Maxine Soap, W. P. W. West, U.8.) 

17th October, 1882. 

5467. Bastinc Megat, &c., whilst Cooxine, J. Reynolds, 
Worcester. 

5468. WHEELS of CarRiaGEs, &c., W. Fraser, London. 

5469, Actions for Pranorortess, W. H. Squire, London. 

5470. BepsreaDs, &c., 8S. B. and 8. I. Whit- 
field, Birmingham. 

5471. &c., Cotron, J. C. Mewburn.—(A. 
Bozzi, Paris.) 

5472. Surrace Coverines, 8. Hawksworth, Scar- 
borough. 

5473. SELF-RECORDING LEVER WEIGHING MACHINES, T. 
, jun., London. 

5474. Printino Macuines, W. W. Taylor, Ripon. 

for Weavine, G. R. Snowden and VU. Ball, 


ord. 

5476. Suips’ Hatcues, R. T. Pawley, Cardiff. 

5478. for Spinnina, J. E. 
bridge, near Huddersfield. ina 

5479. Tosacco, J. Howard.—(E. Howard, rt, U.S.) 

5480. Facttitatine the Tipprne of Rartway Trucks, P. 
G. B. Westmacott, Newcastle-upon-Tyne. 

5481, PorasH and Sopa, A, M. Clark.—(/. B. M. P. 
Closson, Paris.) 

18th November, 1882, 

5482. for Grinpine R. Young, Glasgow. 

5483. Pranorortes, W. Fischer, Leipsic. 

5484, ANTI-FouLING ComposiTION for Suips’ Borros, 
J. and T. Kirkaldy, London. 

5485. Transit InstRUMENTS, J. L. Clark, London. 

5486, RENDERING Fanrics WATER REPELLENT, &c., C, 
B. Warner, London. 

5487. “Stayinc Warps,” R. L. Hattersley and W. 
Greenwood, Keighley. 

5488, ADMINISTERING INJEcTIONS, T. Dolby, Dulwich, 

5489. Screw Botts and Nuts, T. Hancock, Wolver- 
hampton. 

5490. Packine Pipe Joints, G. Wheeler, Newbury. 

5491. Boots, J. Wetter._(M. Ronekin, Lille, France.) 

5492, Evectric Licut Switcues, C. Maynard, London, 

5498. Bu.xine, &c., Tea, B. Tydeman, Erith. 

5494. Recornpinc Amounts of Monies Receiven, 8. H. 
and J. C. well, Norwich. 

5495. Evecrric Arc Lamps, W. B. F. Elphinstone and 
Baron Elphinstone, Musselburgh, N.B., and C. W. 
Vincent and J. Cottrell, London. 

5496. Stoves, 8. Slater, Ol 

5497. Saccrrs, J. Johnson.—(J. Bapterosses, France.) 

5498. TREATMENT of Durr Coat, &c., J. Jameson, 
Newcastle-upon-Tyne. 

5499, Rarway SLEEpERs, W. E. Polley, Londen. 

5500. Lapres’ Dress Bopice Forms, 8. Stott.—(¢. 
Haley, New York, U.S.) 


and C. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
5407. Fitters, J. Wetter, New Wandsworth.—A com- 
munication from J. Grant, Boston, U.S. — 13th 
November, 1882. 

5428. Steam Packine, H. W. Johns, New York, U.S. 
—l4th November, 1882. 

5467. Bastinc &c., whilst Cooxina, J. Reynolds, 
— Lodge, near Worcester.—17th November, 


Patents on which the Stamp Duty of £50 
has been pon 


4632. Dyzinc Corron Fasrics, J. Clare, Greenfield.— 
13th November, 1879. 

4634. PReservinc Meat, &c., A. M. Clark, London.— 
13th November, 1879. 

4711. Currinc Barss on Fence Wire, A. M. Clark, 
London.—19th November, 1879. 

4644. WaTER GaucE Vatves, F. H. F. Engel, Ham- 
burg.—14th November, 1879. 

4842. Tricycies, &c., T. Bayliss, J. Thomas, and J. 
Slaughter, Coventry.—26th November, 1879. 

4856. Type Composine, &c., Macuinery, R. Winder, 
Bolton.—27th November, 1879. 

4974. Fexpinc , J. Thompson, London.—4th 
December, 1879. 

4677. Makino Evevertep Luacace LaBe1s, C. Keith, 
Inverness.—17th November, 1879. 

4681. Steam W. Whittle, Smethwick.—18th 
November, 1879. 

4747. Crusuine, &c., Susstances, J. Imray, London. 
—2lst November, 1879. 

4763. Giass ARTICLEs, C. W. Siemens, Lon- 
don.—22nd November, 1879. 

4796. Execrric Licutinc Apparatus, T. E. Gatehouse, 
London.—25th November, 1879. 

4674. Steam Borrers, W. F. Goodwin, Stelton, U.8.— 
—l7th November, 1879. 

4822. Putters or Drums, T. James and J. Jackson, 
Reading.—25th November, 1879. 

4829. Pistons and Pump Buckets, A. Oldham, Dukin- 
field.—26th November, 1879. 

4732. Rorr, &c., Makino Macuinery, G. F. James, 

‘ord.—20th November, 1879. 

4736. CLosge or OpeN Fasrics, W. Campion, sen., Not- 

tingham.—21st November, 1879. 


Patents on which the Stamp Duty of £100 
has been paid. 
4260. Macuivery, 8S. Lowe and J. W. Lamb, 
Nottingham.—8th December, 1875. 
4026. Makinc PLumpers’ Traps, W. R. Lake, London. 
—19th November, 1875. 
8991. InstruMENT for DirectLy VERIFYING COMPASS 


D. McGregor, Glasgow.—1l7th November, 


Notices of Intention to Proceed with 
Applications, 
Last day for filing opposition, 8th De ber, 1882. 
$290. CLEANING, &., the Stems and Leaves of Fisrovus 
Puants, J. é. Jebb, London.—A communication 
from D. Burr.—11th July, 1882. 
$300. Horst, Lirt, &., B. Williams, Cardiff.—12th 


1882. 

$302. T. Bouwens and T. Voss, London. 
—12th July, 1882. 

8308. Cotron in the Loosz Stare, G. W. von 
Nawrocki, Berlin.— A communication from G. 
Jagerburg.—12th July, 1882. 

$314. TaBLe or Stanp for Invatips, T. Hansell, St. 
Albans.—12th July, 1882. 

3325. Fotpinc BepstEaps and FLEXIBLE SackINeG, 
A. C. Henderson, London.—A communication from 
E. F. Boyer.—13th July, 1882. 

8326. TricycLes, &c., F. Beauchamp, Edmonton.— 
13th July, 1882. 

3335. TeLePHoNEs, S. Yeates, Dublin.—14th July, 1882. 

3337. TempLes for WEavinG, J. Holding, Manchester 


—l4th July, 1882. 
oF. Iron and Sree, J. M. Bennett, Glasgow.—l4th 


y; 

8354. CRUDE or Pic Iron, J. M. Bennett, Glasgow.— 
14th July, 1882. 

8356. VARNISHING Sueets of Paper, &., W. R. 
Comings, London.—1l4th July, 1882. 

$361. METALLIC GLazinG Bar, &c., T. Hughes, Market 
Drayton.—15th July, 1882. 

8374. Wire Netrina, D. Peres, London.—A communi- 
cation from F, Hentze.—15th July, 1882. 

$382. Execrric Licut Appiiances, H. J. Haddan, 
London.—Com. from H. Seymour.—17th July, 1882. 

8387. Fitine Saw Buiapes, L. A. Groth, London.—A 
communication from J. P. Hansen.—17th July, 1882. 

8890. CaNDLE Hoxpsrs, C. Keibel, Folsong, Germany. 
—l7th July, 1882. 

8404. Hotpinc and Grinpine Toots for Currine 
Mera, R. Rawlinson, Salford. —18th July, 1882. 

3430. APPLICATION of TELEPHONES or MICROPHONES to 
Pires or VessEts Containinc Liqurps, &c., for 
Detectinc LEAKAGE THEREFROM, A. Ross, London. 
—A communication from T. Bell. —19th July, 1882. 

3505. CENTRIFUGAL Macuines for MANUFACTURING 
Svuaar, J. H. Johnson, Londou.—A communi 
from M. Weinrich.—24th July, 1882. 

8517. BurGLaR-PROOF Sares, &., W. Corliss, Pro: 
vidence, U.8.—25th July, 1882. 

3544. Execrric REGULATOR and MererR, W. Laing, 
London.—26th July, 1882. 

3574, Encine Governors, W. R. Lake, London.—A 
communication from J. Judson.—27th July, 1882. 

3673. Manuracture of Wrovcut Iron and 
Rops, E. Deeley, Walsall.—2nd August, 1882. 

3708. Removine of Straw, &c., from Woot, 

. J. Haddan, London.—A communication from G. 

Fernau and Co.—4th August, 1882. 

8713, ELecrric Arc Lamps, E. G. Brewer, London.— 
A communication from the 


lates. 
‘ 
Iw 
3 
—l4th July, 1882. 
| 
Ateliers de Construction Mécanique et d’Appareils 
Electriques.—4th August, 1882. 
a 
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$823. Expiess Banp Knives, T. Clark, London.—A 
communication from J. A. Kay and D. Beath.—10th 
August, 1882. 
$826. Macurnes, A. M. Clark, London.—A 
com. Lamb.—1l0th August, 1882. 
. Currmc Crore, Leatuer, &c., E. Dredge, 
London.—1ll1th August, 1882. 
$954. Treatinc Pgaty Turr, &., P. J. Friedrichs, 
London.—A communication from G. W. Stuvinga. 
—18th August, 1882. 
3986. Connectine or Disconnectine or TRAMWAY 
pe Srock, F. Barnes, Reading.—19th August, 
3998. Door-mat, Boot, and SHor CLEaNER, J. Hope- 
well, Salford.—19th 4 ust, 1882. 
4089. HAMMERLESS, &c., Guns and Ririss, W. Anson, 
Aston.—26th August, ‘1sse. 
4619. Stays or Corsets, R. A. Young and R. Neilson, 
Bristol.—28th September, 1: 
4667. Locks for Portwanreavs, &c., J. Jackson, jun., 
and C. Sheekey, London.—30th September, 1882. 
4679. Hack Caps for Prorecrine Bricks from Rar, 
J. D. Lampard and F. Coppen, London.—2nd Octo- 
ber, 1882. 
4771. Propucinc Execrric Licut, O. G. Pritchard, 
.—Tth October, 1882. 
4793. ManuracturRE of Enve.opss, &c., E. Sturge, 


London.—9th October, 1882. 
4872. Brupies for Horses, &c., G. Heinisch, Bel- 


gard, Germany.—13th October, 1882. 
4879. J. B. Freeman, Tottenham.—13th 
1882. 


CaRTRIDGES, W. Smethurst, Brynn, 
J. Collins, Bolton.—1l4th October, 1882. 

4907. Hostery SrircHine MACHINES, H. Clarke, 
Leicester.—16th October, 1882. 

4986. Manuracture of Iron in Biast Furnacss, C 
Cochrane, Stour’ —19th October, 1 

5008. Finrers, F.G. Lynde, Melton Mowbray.—2lst 
October, 1882. 

5015. ELecrro-MaGNETIC and MAGNETO - ELECTRIC 
Enornes, C. F. Varley, Bexley Heath.—2lst Octo- 
ber, 1882. 

5016. ELEcTRO- MAGNETIC and MAGNETO - ELECTRIC 
Exorves, C. F. Varley, Bexley Heath.—2lst Octo- 
ber, 1882. 

5017. Execrro-MaGNETIC and MAGNETO - ELECTRIC 

Encings, C. F. Varley, Bexley Heath.—2lst Octo- 

ber, 1882. 

5047. Locomotive and PortaBLe Enorngs, W. P. W. 
Boulton, Tew Park, Oxford, and E. Perrett, 
London.—23rd October, 1882. 

5060. Propucine, &c., and Macnetic Cur- 
RENTs or Forces, J. S. Fairfax, London.—24th Octo- 


ber, 1882. 

5107. Inprcatine Excessive Variations of TEMPERA- 
TURE, W. T. Goolden and C. F. Casella, London.— 
27th October, 1882. 

5111. Timepieces, C. D. Abel, London.—A communi- 
cation from F. Reuleau.—27th October, 1882. 

5122. Evecrric CURRENT GENERATORS and Motors, 
8. P. Thompson, Bristol.—27th October, 1882. 

5126. TeLepHonic Apparatus and Evecrric 
Beuts, H. G. Ellery and J. T. Gent, Leicester.—27th 


882. 
5145. STRAIGHTENING Rais, L. Richards, Dowlais.— 
30th October, 1882. 


5153. ANTISEPTIC, &e., C. M. Pielsticker, London.— 
30th October, 1882. 

5167. Recetvers, H. Alabaster, South 
Croydon, and T. E. Gatehouse, London. — 30th 


1882. 
5169. Decoratixc Dry and UNcLazep 
&c., C. Barlow, Hanley.—30th October, 1 
5171. ConvEyING MERCHANDISE, &c., Sir H. Bessemer, 
London.—30th October, 1882. 
5178. Fasteners for WEARING APPAREL, &., J. N. 
Aronson, London.—3lst October, 1882. 


(Last day for jiling opp » 12th December, 1882.) 


3359. ArtiriciaL Cream, J. V. den Bergh, London.— 
15th July, 1882. 

3364. Bopres for Exursitinc Dresses, &c., 
A. Child and E. G. Childs, London.—15th July, ‘1882. 

3370. AuromaTicaLty InpicaTinc Fire, &c., E. 
Edwards, London.—A communication from B. 
Carré.—15th July, 1882. 

3375. Optarsinc Motive Power, H. Robinson, Man- 
chester.—15th July, 1882. 

3380. Execrricat W. E. Ayrton and J. 
Perry, London.—17th 1882. 

3385. Extecrric Arc Lamp, L. A. Groth, London.—A 
communication from C. Jiirgensen. —lith July, 1882. 

3888. ATracHMENTs for Boots and SHogs, G. Rate and 
T. Chattaway, Leicester.—17th July, 1882. 

3394. CovEnimes for Borcers, E. K. Leadbetter, Upton. 
—l7th July, 1882. 

3405. MawuracTuRING EYELETED HEA.ps, W. R. Harris 
and J. G. Cooper, Manchester.—18th July, 1882. 

3408. Looms for P Wasvine, R. L. Hattersley and J. 
Hill, Keighley.—18th July, 1882. 

3417. Moverat Water Borries and Stoppers, J. C. 
Cook, London.—18th July, 1882. 

3420. DYNAMO-ELECTRIC Macuines, W. P. Thompson, 
London.—A communication from P. Payen and A. 
Sandron.—18th July, 1882. 

3433. OPERATING P. Justice 
A com. from F. V. R: 

3440. Dryine CorrEE, F. H. | 


3456. the Mourus of Borrtes, 
Cheswright, London.—20th July, 1882. 

3465. AccumULATING and DISTRIBUTING 
L. M. H. Somzée, Brussels. —21st 1882. 

3466. GENERATING ELECTRIC &c., C. A. 
Carus-Wilson, London.—2lst July, "1883, 

3520. Arc Evecrric Lamps, A. L. Lineff. London.— 
we July, 1882. 

DyYNAMO-ELECTRIC O. W. F. Hill, 
—25th July, 1882. 

3539. Propuctnc Fasrics for Prorecrive PuRPposss. 
&c., J. Jowitt & G. Page, London.—25th July, 1882. 

3551. "Pumps, W. R. Lake, London.—A communication 
from A. Burckhardt and F. Weiss.—26th ~ 1882. 

$553. Constructinc LoericaTinc Bosses, &c., Ww. R. 
Lake, London.—A communication from P. Decau- 
ville.—26th July, 1882. 

3590. RoLLER 9x7 A. W. L. Reddie, London.—A 
com. from H. F. St. Requier.—28th July, 1882. 

3593. TreaTrNc Gratin and Fiovr, A. W. L. Reddie, 
London.—A communication from H. F. St. Requier. 
—28th July, 1882. 

3599. Sewinc MacHINE NEEDLES, &c., J. Darling, 
Glasgow.—29th July, 188 

3689. REGULATING the of EvectricaL 
Esency, &c., W. R. Lake, London. —A communica- 
tion from M. Levy.—2nd August, 1882. 

3715. Dressinc Waste Sirk, 8. C. Lister, Manning- 
ham.—4th August, 1882. 

3726. Propucinc Copies, T. H. Taylor, 
Manchester.—4th August, 1882. 

3734. Converrinc Grain, &c, L. E. Mansficld, Paris. 
—5th August, 1882. 

3735. Putverisinc Mineraws, &., R. J. Cunnack, 
Helston.—ith August, 1882. 

3760. TURBINES, J. McConnell, 
August, 1882. 

3796. Swine W. J. 
Hinde, London.—9th August, 1882. 

3862. VaLves for Sream, &c., D. Hancock, London.— 
12th August, 1882. 

2972. Uritisine Heart in Sxac, &c., G. H. Blenkinsop, 
Swansea.—19th August, 1882. 

4057. Ammonta and Bowg-siack, E. P. Alexander, 
London.—A communication from H. Y. and E. B. 
Castner.—24th August, 1882. 

4063. RETAINING Hear, &e., J. Cavargna, Manchester. 
—2Uth August, 1882. 

Woo ten, &c., Faprics, J. Burras and 


Ballymena. — 7th 


ton, Leeds.—30th A August, 
4436. Base Marertat for Parnt, G. E. Church, Pro- 
vidence, communication from A. E, 


4598. UTILisine 


rick, Buckau, Prussia. 


Toussaint, 
Upper Saltley.—11th October, 188: 
4922. Serrine, &c., the Spokes of Bibi R. Adams, 
London.—16th October, 1882. 
4951. AuTOMATIC REGISTERING Apparatus, J. M. Hart, 
—18th October, 1882. 
. Gas-HEATED Furnaces, C. Madge, Swansea.— 
October, 1882 
4990. Movups for Castinc Hotiow-warg, J. V. Hope, 
ednesbury.—19th October, 1882. 
Cuarns, T. Ward, Tipton.—26th 


1882 
5127. Borr.e Envevores, A. W. Abrahams, London. 
—27th October, 1882. 
5144. Cocks or VALvEs, W. H. Moseley, Derby.—30th 
tober, 1882. 


Hear, and R. Hand- 


5193. Compostrion for PRrEvENTING the PassacE of 
Heat, &c., W. T. Whiteman, London.—A communi- 
cation from R. Ebert and J. Lee.—8lst October, 1882. 

5195. AvTomaTic WeicHInc and PackaGE FILLine 
Apparatus, W. T. Whiteman, London.—A com- 
munication from C. C. Clawson.—3lst October, 1882. 

5235. Increasinc the Dravout in P. A. 
Bayle, Paris.—2nd November, 1882. 

5241. Evecrric Time-BaLt Apparatus, W. R. Lake, 
London.—A communication from the Standard 
Time Company.—2nd November, 1882. 

5273. BREECH-LOADING SMALL-ARMs, A. Henry, Edin- 
burgh.—4th November, 1882. 

5820. Reevine Sitk, &c., W. R. Lake, London.—A 
com. from J. M. Grant.—7th November, 1882. 

5835. J. F. Allen, Brooklyn, U.S.—8th 
November, 1882. 


Patents Sealed. 


List of Letters Patent which passed the Great Seal on the 
17th November, 1882.) 


2345. Gas Motor Enornss, 8. and H. N. Bickerton, 
Ashton-under-Lyne.—18th May, 1882, 
2346. OVERMANTELS of CHIMNEY-PiEcEs, G. H. Hay- 
wood, London.—18th May, 1882. 
2358. Strap or BELT FasTeNers, B. Marsden, Man- 
chester.—19th May, 1882. 
2361. VeLocrpepEs, G. D. Macdougald, Dundee.—19th 
May, 1882. 
2367. Arr and Dust, &c., J. 8. 
itaetter, Liverpool.—19th May, 1882. 
2370. Erecrric Arc Lamps, J. Brockie, London.—19th 
May, 1882. 
2372. Manuracturinc Syrup from Date Fruit, T. 
Webb, London.—19th May, 1882. 
2382. AxLzs, J. Gordon, jun., Dundee.—20th May, 1882. 
2384. SiGNaLLinc Apparatus, W. E. Langdon, Derby. 
—20th May, 1882. 
Derectine the Sare Ciosinc of Winpows, &c., 
by Evectricity, B. Coyle, Dublin.—22nd May, 1882. 
2402. Tusgs, B. Rhodes, London.—22nd May, 1882. 
2405. Up Sueers of Paper, T. H. Hewson, 
London.—22nd May, 1882. 
2431. Propucine Sorive-cowm, W. Muir, New Cross. 
—28rd May, 1882. 
2453. Huss for Venicte Wuee.s, H. A. Bonneville, 
London.—24th May, 1882. 
2454. Rorary H. A. Bonneville, London.— 
24th May, 1882. 
2475. Reapinc Macuines, T. Culpin, London.—24th 
May, 1882. 
2477. Domestic Firepiaces, J. Smith, Liverpool.— 
25th May, 1882. 
2524. CenTRaL Burrer and Covp.ine Gear, W. R. 8. 
Jones, Putney.—27th May, 1882. 
2529. Dicornc or CuLtivaTinc W. Double- 
day, Chelmsford.—27th May, 1882. 
2569. Evecrric Lamps, T. E. Gatehouse, London, and 
H. R. Kempe, Barnet.—3lst May, 1882. 
2607. Fioormes for Bripces, W. H. Lindsay, London. 
—2nd June, 1882. 
Water Gavogs, &c., H. Slater, Derby.—5th June, 


2634, PLEaTING Macurngs, C. G. Hill, Nottingham.— 
5th June, 1882. 

2712. Exvecrric Lamps, W. R. Lake, London.—9th 
_June, 1882. 

of Vessets, W. H. Hall, Kew. 
—10th June, 1882. 

2765. Macuings, &c., J. H. Johnson, Lon- 
don.—13th June, 1882. 

2879. Pristinc Macuives, J. H. Johnson, London.— 
19th June, 1882. 

3021. Deracntnc Hooks, J. King, Pinxton.—27th 
June, 1882. 

3342. ALKALI Satts from AcIps, 
F. Wirth, London.—14th July, 1882. 

3347. Makino, &c., FrrE-cLay or STONEWARE SANITARY 
Sock PIpEs, P. Noel, Cardiff.—14th July, 1882. 

8791. EXTINGUISHING F1RE, "P.M. Justice, London.— 
9th August, 1882. 

4025. Workine Gear, &., K. W. Hedges, London.— 
22nd August, 1882. 

4036. Corts of Wire upon the ARMATUREs of 
DyNaMO-ELECTRICAL W. B. Espeut, Lon- 
don.—23rd August, 1882. 

4084. Arc Exectric Lamps, P. R. Allen, London.— 
26th August, 1882. 

4088. RecuLatine, &c., the Fiow of J. C. 
Stevenson, Liverpool. —26th August, 1882. 

4093. HARVESTING Macurves, J. Howard and E. T. 
Bousfield, Bedford.—26th August, 1882. 

4109. Gas Lamps, F. H. Wenham, London.-—28th 
August, 1 

4351, UTrListnc and Heatep Arr as MoTIvE 
Powers, J. X. Terlinden, Brussels.—12th Sep- 
tember, 1882. 

4501. Emprormerinc Macurnes, A. M. Clark, London. 
—2lst September, 1882. 


(List of Letters Patent which passed the Great Seal on the 
21st November, 1882.) 


2277. Propucine Pictures on Giass, &., H. J. 
Haddan, London.—15th May, 1882. 

2400. PRESERVING Sauces, C. Bourdon, Paris.—22nd 
May, 1882. 

2406. “PRICYCLE, H. Hazard, London.—22nd May, 1882. 

2408. Cominc Wire, H. H. Lake, London.—22nd 
May, 1882. 

2438. “Seams E. Edwards, London.— 
23rd May, 1882. 

2439. PastiInc ToceTHER SHoz Uppers, A. J. Boult, 
London.—23rd May, 1882. 
2441. Compressinc Fopper, &., J. Wetter, New 

Wandsworth.—23rd May, 1882, 

2446. Stems for Lucirers, &., F.-H. V. Byrt, London. 
—24th May, 1882. 

2461. Fiovr, W. R. Lake, London.— 
24th May, 1882. 

&c., Fasrics, T. Stead, Leeds.—24th 

jay, 1 
= Beat ALARMS, W. P. Thompson, London.—24th 
jay, 1 

2480. Execrricat Insutatinc Compounp, F. Field, 
Beckenham,—25th May, 1882. 

2481. Looms for Weavinc, W. Thompson, Blackburn. 
—25th May, 1882. 

2515. Hay-makinc Macuines, 8. H. Dening, Chard.— 
26th May, 1882. 

2517. TreaTinc Fouset O11, J. K. Field, London.— 
26th May, 1882. 

2521. Hypravu.ic Lirts, J. M. Day, W. R. Green, and 
H. C. Walker, London.—27th May, 1882. 

2525. Manuracturine Fer Hats, &., J. C. Bramall, 
Woodley, W. G. Bywater, and J. Teale, Holbeck.— 
27th May, 1882. 

2530. FrrepLaces, H. Ransford, Brighton. 
—27th May, 1882. 

2537. Presses for Compressinc GenrpowpER, W. R. 
Lake, London.— 27th May, = 

2541. ARCHITECTURAL Work, P. Ross, Harrow.—380th 
May, 1882. 

2548. Furnaces of Steam Borers, J. A. MacLellan, 
Glasgow.—80th 1882. 


SreeRInG QuapRANTs or TiLvEeRs, J. Cook, jun 


m, an r, Newcastle-upon-Tyne. 
—30th May, 1882. 
2564. Barcers, &c., E. Moxon, Tunbridge Wells.—31st 


May, 1882. 
2587. Carcues for Ratcuer Wueets, J. F. Davies, 
Blackburn.—Ist June, 1882. 
2589. Screw Burrons, F. Wirth, Frankfort-on-the- 
Main.—lIst June, 1882. 
2709. Treatine Gases Ammonia, F. J- 
Bolton and J. A. Wan! , London.—9th June, 1882. 
2711. for ILLS, J. Tinn, Bristol.— 9th 
June, 1882. 
2781. Exectric Licutinc Apparatus, W. R. Lake, 
London.—13th June, 1882. 
2836. Nirric or Nitro Compounps, W. R. Lake, Lon- 
don.—15th June, 1882. 
2837. Warer Taps or Vatvgs, G. and G. C. Chisholm, 
Stirling. —16th June, 1882. 
Composire Cartripce Casgs, G. Kynoch, 
Witton. —23rd June, 1882. 
3049. ARTIFICIAL Stong, R. Searle, London.—28th 
June, 1882. 
3063. Rerinmnc Saccnarine, &c., D. MacEachran, 
Greenock.—29th June, 1882. 
Wirth, London,.—4th 


Macuines, F. 

July, 1882. 

$177. HorsesHogs, W. Lake, London.—5th July, 1882. 

8527. CouPLING “a E. J. Sterling, Brooklyn, 
U.S.—25th July, 188 

3623. Lamp BuRNERs, i. W. Hayden, Waterbury, U.S. 
—Slst July, 1882. 

8810. Looms and Dosstes, J. and J. H. Shorrock, 
Darwen.—1l0th August, 1882. 

3969. GLazine or Frxine Sueets of Giass, J. Chaffin, 
Bath.—19th August, 1882. 

4247. Utiistnc Pyeumatic PressuRE as MOTIVE 
Power, W. R. Lake, London.—6th September, 1882. 
4295. Iron and Srez., W. W. Chipman, London.—9th 

September, 1882. 
4569. Fornace Linrnes, Frreprick, and ILLUMINAT- 
tnG Gases, 8. Pitt, Sutton.—26th September, 1882 


List of Specifications published during the 


week ending November 18th, 188: 

1346*, 4d.; 2038*, 4d.; 1282, 6d.; 1482, 6d.; 1619, 6d. ; 
1650, 2d.; 1658, 4d.; 1685, 6d.; 1699, 6d.;' 1707, 4d.; 
1712; 4d.: 1713, 6d.: 1722, 2d.; 1729, 2d.; 1733) 
1734, 8d.; 1727, 2d.; 1741, 6d.; 1476, 6d.; 1747, 6d.; 
1748, 1s. 2d.; 1749, 6d.; 1750, 2d.; 1752, 4d.; 1753, 4d.; 
1756, 2d.; 1757, 6d.; 1759, 4d.; 1760, 6d.; 1761, 2d. 
1762, 6d.; 1763, 1s.; 1764, 2d.; 1765, 1767, 6d. 
1777, 8d.; 1778, 6d.; 1780, 2d.; 1783, 2d.; 1784, 10d. 
1785, 6d.; 1788, 6d.; 1789, 6d.; 1792, 8d.; 1798, 18.; 
1795, 6d.; 1796, _ 1797, 2d.; 1890, 6d.; 1802, 2d; 
1803, 6d.; 1804, 6d.; 1805, 6d.; 1808, 6d.; 1810, 2d.; 
1811, 2d.; 1812, 6d.; 1814, 2d.; 1815, 6d; 1816, 4d.; 
1819, 6d.; 1820, 6d.; 1821, 4d.; 1824, 6d.; 1825, 6d.: 
1826, 4d.; 1828, 2d.; 1829, 2d.; 1830, 6d.; 1831, 6d.; 
1833, 6d.; 1834, 4d.: 1835, 2d.: 1836, 6d.; 1839, 2d.; 
1842) 1843, Qd.; 1840, 4d.; 1857, 4d.; 1858, 4d.; 
1862, Sd.; 1881, 10d.; 1885, 2d’; 1887, 2d.; 1897, 6d.; 
1931, 6d.; 2047, 6d.;° 2214, 6d.; 2255, 6d.; 2936, 6d.; 
3100, 6d.; 3330, 10d.; 3348, 6d.; 3446, 6d.3 3644, 6d.; 
3676, 4d 
*,* Specifications will be forwarded by post from the 


Patent-office on receipt of the amount of price and 
oe Sums exceeding 1s. must be remitted by 

‘ost-office order, made payable at the Post-office, 5, 
High Holborn, , to Mr. H. Reader Lack, her on em 
Patent-office, thamp , Ch 
London. 


ABSTRAOTS OF SPEOIFIOATIONS. 


by ourselves expressl: for Tue ENGINEER at the 
and Her Majesty's Com he Patents. 


1282. Breecu-Loapine Fire-aros, L. Gye, London.— 
16th March, 1882. 6d. 

This consists, First, in the construction of the lock- 
ing of firearms with the hammers ae hori- 
zontally in place of vertically dly 
tion of two horizontally different 
levels, each acting upon a ove DP pin inclined either 


upwards or downwards, to ts forward end in a 
line with the centre of the ‘ot a double-barrelled 
fire-arm. 


1432. Fivsuinc Tanks, W. Bartholomew, Lambeth.— 
24th March, 1882. 6d. 
This relates to a means for automatically discharging 
the contents of the tank when full. 


1516. An ImpRovED MANUFACTURE OF MATERIAL FOR 
Evecrricat Insutations, J. Imray, Chancery-lane. 
—29th March, 1882.—(A communication from La 
Société Anonyme des Cables Blectriques, Systeme 
Berthoud Bovel et Cie., Paris.) 4d. 

The invention relates to an insulating material com- 
og as follows :—A quantity of siccative linseed oil 
vessel ; the oil is 
constantly sti: rans- 


1614. Improvements IN MAGNETO OR DYNAMO-ELEC- 
Macuines, W. R. Lake, April, 
1882.—(4 communication from G. Weston, Newark, 


generators which have an armature wound with a 
number of coils, the ends of which are united to form 
an endless wire, and from which loops are taken off 
at the junctions of the originally separate sections of 
wire on the armature, and , ao united to separate 

ts of the The object is to avoid 
short circuiting of any coils between ee two adjacent 
segments. The invention is carried out by winding 
the armature with two or more prepay endless 


wires, which are so connected by loops to the com- 
mutator segments as to avoid ha any two 
adjacent strips of the commutator connected to loops 


from adjacent coils of the same wire on the armature. 


1616. IMPROVEMENTS IN THE MACHINERY FOR THE 
Propvucrion or Exvxectric Currents, IW. B. Brain, 
Cinderford, Gloucestershire.—3rd April, 1882. —(Not 
proceeded with.) 2d. 

The object is to dispense with commutators. = 
inventor winds wire round the induction core 
wire remaining stationary and the core reveling 
inside. The field magnets may be similar to Siemens 


Edison's, or Gramme's, 
1619. IMPROVEMENTS IN THE MANUFACTURE OF 
Carson Conpuctors ror Execrric Lamps, &., 
W. R. Lake, London.—3rd April, 1882.—(A com- 
er from H. 8. Maxim, Brooklyn, New York.) 


Ts relates to apparatus for making carbon fila- 
ments from plastic materials. It consists of an 
hydraulic or steam press cylinder with pistons. 
Below this is another cylinder like a pipe press, - 
which a plunger attached to the piston 
pipe leading to this cylinder conducts = 
material into it. At the bottom is a nozzle fitted 
adie. The pressure of the cylinder forces the sustie 
material out through the nozzle in a thread-like form, 
the size and shape of which can be varied at will. In 
this way a continuous length of filament can be 
turned out. 

1626. Improvements Ececrric Licut anp Power 
Apparatus, J. Munro, West Croydon.—4th April, 
1882. 

This relates toimprovementsin apparatus for generat- 
ing or producing electric light and power, and for distri- 


buting the same. The inventor claims amongst other 
things, First, a generator for feeding storage batteries, 
so constructed t the inductor revolves while the 
induced coils are stationary; Secondly, a rotary 


distributor for — out currents intermittently to 
a series of lines with secondary batteries to reunite 
the currents; Thirdly, a method of charging 
batteries by "the currents in lightning rods, in the 
ground, and in thermo piles actuated by solar or 
other heat. There are twenty claims in all. 


1647. IMPROVEMENTS IN THE MANUFACTURE OF 
INCANDESCENT Exectric Lamps, St. ne Fox, 
Westminster.—5th April, 1882. 6d. 

This relates to the construction of the ends of the 
carbon filaments and a method of thickening them, so 
as to reduce their resistance and prevent breaking of 
the platinum or other conductors. The present is an 
= rovement on patents Nos. 3494, _ August 28th, 1880, 

225, 18th January, 1881, and consists in causing 
pee thos to be deposited on the end of the filament by 
forming an arc between the connections of the 
filament with va — wire and a pencil of 
carbon i of coal-gas. 

1650. Marine Enoines, &., J. Penn, Green- 
wich.—5th April, 1882.—(Void.) 2d. 

The objects of the invention are improvements 
relating to marine steam engines, and to means of and 
apparatus for purifying the water drawn from the con- 
densers before it is returned to the boilers, 

1653. Trave Baas, Trunks, &., 7. A. Mitchell, 

Chislehurst.—5th April, 1882. 4d. 

This consists in constructing the bags, &c., with a 
lining or protective layer of thin sheet steel. 

1685. Apparatus For FILTERING oR PuriFyING AIR 
Escarinc FRoM Mitistones, &c., B. Fiechter, 

ul, 1882.—(A 


mberg.) 6d. 

consists essentially, First, in a double cylindri- 
cal or preferably slightly inverted conical-shaped filter 
ponte to be violently shaken at intervals. when the 
air is not passing ; Secondly, in apparatus for inter- 
mittently shaking same. 
1699. Apparatus ror Propuctnc Motive Power, A. 

Wilson, Handsworth.—8' 6d. 


‘ion of gases in such cylinder, to be recovered 
utilised 1 in producin, combustible gas for subsequent 
use in the said cylinder. 

1701. Rorary one, | W. J. Gurd, Sarnia, Canada. 
—8th April, 1882. 6d. 
In the drawing D isthe annular water way formed 


ually 
formed into a solid "elastic mass similar to caoutchouc. 
Colophonium is mixed with the oil just when it is 
being transformed into a solid state. 


1526. An ImproveD METHOD OF AND APPARATUS FOR 
TRANSMITTING AND PRINTING TELEGRAPHIC MeEs- 
saces, W. R. Lake, London.—29th March, 1882.— 
(A communication trom A. F. Johnson and F. B. 
Johnson, Brooklyn, New York.) 10d. 

According to this invention each letter or character 
has its corresponding magnet or the receiving instru- 
ment, which is wonght into circuit by the passage 
through the yoo instrument of the perfora- 
tions on the pre eS that represents that 
letter, and the ore magnet connected with its 
armature a lever carrying atype of the said letter, and 
is operated by each pulsation of the magnet to print 
the said letter on a message strip which is passed 
through the said ee instrument. A separate 
line wire is therefore provided between each station 
for each letter or character used. Other improve- 
ments are also described and claimed. 


1556. Improvements IN AND RELATING TO THE 
GENERATION, Storace, &c., oF Evecrricity, J. 
8. Williams, London.—30th ‘March, 1882. 1s. 4d. 
This relates to the combination with an electric 
generator of a reservoir designed to store electricity, 
and —— with discharging terminals, so that the 
= electricity can be used as and when required, 
Also to mathoks of and conductors for distributing the 
current. There are forty claims. 


152'7. IMPROVEMENTS IN AND CONNECTED WITH RatL- 
way Sienatuinc, HA. Morris, Manchester.—29th 
March, 1882. 6d. 

This relates to improvements on the inventor's 
patent No. 1796, 26th April, 1881, and consists in the 
application of a ‘tilting rail to be used in combination 

with the swinging arm of the signal, ther with the 
application of electricity to sound a bell on the engine 
tender when the signal is at block. The tilting rail is 
fixed to a sleeper, and so arranged that it falls below 
the rail level when the signal is ‘‘all clear.” If other- 
wise it rises at one end and makes contact with an 
antifriction roller on the tappet under the tender, 
thereby operating the bell. 


1611. Iwprovements ELECTRO-MAGNETIC AND 
REGULATING APPARATUS FoR USE IN ELECTRIC 
PS, Lake, London.—3rd April, 1882.— 
(A communication from E. Weston, Newark, New 
Jersey, U.S.)—(Not proceeded with.) 2d. 
The inventor employs a hollow spool of metal 
between the flanges of which a number of convolutions 
of coarse ae wire oe wound. Suspended in the 


spool is an iron core attracted wa he o“.— 

encloses the top and side of the oe. oe in connec- 

tion with a of wheels, a rack bar, and fan wheel, 
carbons. 


bet the ro} of the hub and the inner foes of the 
case. It begins at the induction openi E, and 
leads around the hub into the eduction opening F. G 
is an abutment dividing the annular water way be- 
tween the induction and eduction openings. H is a 

spring plate secured to the face of the abutment, and 
with its free end pressing upon the leather flap B, so 


as to hold it firmly down upon the face of the hub. 
A series of wing Sasena I are pivotted at equal dis- 
tances apart in proper recesses in the rim of t! 
The folding of on es is 
brought about by their sti nst the rubber- 
wheal M, which is journalled « across the eduction 
opening F, just in advance of the abutment. 
O'7. APPARATUS YOR Dryinc ORGANIC SUBSTANCES 

ate“ Remmers, J. Williamson, and W. Fair- 

weather, Glasgow.—11th April, 1882.—(Not proceeded 

with.) ‘sd. 

The apparatus comprises a series of endless carrying 
webs po "over each other within a drying 
house or chamb d either on chains or 
wire ropes at each side passing over driving wheels, 
or carried direct by driving and supporting rollers. 

5 

This consists, First, as applied to double wick 
burners with inner and outer domes, in substitu’ a 
single slot for the double slots in 
Secondly, in arranging a perf 
rons ere it surrounds the wick tubes, triangle- 
wise relatively with the latter. 

1718. Improvements 1n Exvectric Arc Lamps, J. 
Brockie, Brixton.—llth April, 1882. 6d. 

The inventor does away with the definite connec- 
tion of the regulating armature with the disen, 
brake, and gears it to the latter by simple 


jon or 
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| This invention relates to that class of electric 
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| in the working cylinder of gas engines by explosion 
| or combustion, and not converted into power by 
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Nov. 24, 1882. 
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the friction of magnetism, asin the figures, so that 
the armature B is free to take up various positions in 
relation to brake lever C and yet to control it. DD 
regulate the play of C. Solenoid A is in a shunt 
across the arc, and when the latter's resistance is 


U 


irregular, core B vibrates and works escapement 

wheel E, which advances one tooth or more, and 

pad the carbons to approach until the are regains 

1722. Manvuracrure or Pens, W. Morgan- 
Brown, London.—12th April, 1882.—(4 communica- 
tion from B. Lawrence, New York.—(Not proceeded 
with.) 2d. 

The object is the production of a double- ~~ 
metallic pen with two nibs or points, one at each end, 
in such a manner that when completed for use it can 
be broken apart in the middle, and thereby constitute 
two pens, 

1738, Liquips, J. Wetter, New Wands- 

th.—12th April, 1882.—(A Srom 
A, 4. Jovan.) proceeded with.) 

This relates to the employment of a graduated 
barrel, or a barrel communicating with a graduated 

tube. 


1788. Fountain Pens, W. R. Lake, 
April, 1882.—(A communication from M. C. Stone, 
Baltimore, U.S.)—(Not proceeded with.) 2d. 

The main object is to construct a fountain 
= is entirely automatic in its action, the nib 
supplied with ink from a reservoir by means of 
pom ban attraction, and in which the nib may be 
renewed at pleasure. 


$708. CLEANING AND CLEARING TRAM RalILs AND 
GROOVES, J. Remfry, Caleutta.—12th April, 1882. 


The apparatus, which may be attached toa dummy 
car, consists of two pairs of wheels, each pair fixed 
upon a shaft, ina movable frame placed 
under the forward part of the car, one wheel of each 
pair being situa’ above each tram groove. The 
after end of the frame is attached to a fork on a 
bracket (fixed on the centre line of the car), around 
which the frame can move as on a pivot or centre in 


such a manner that the frame has free motion 
vertically, so that it can be lifted or let down, and 
also horizontally to the right or left when the car 
is going round a curve. The foremost wheel on each 
side revolves over the groove, slightly above the level 
of the rail, and has a series of holes round its circum- 
ference, into cast steel cutters are or the 


wheel ma with arms carry: rushes com- 
A. J. Boult, London. —12th 
882,.—(A m J. 


t proceeded with. 2d. 
The object is so to construct an aérostat—that is to 
say, a vessel for navigating the air—that the same may 
be caused to ascend and descend without the loss of the 


y redu 
thereof being altogether dispensed with ; the aérostat 
being provided with a rudder which will allow of its 
course being ema, and the construction of = 
on such as to protect the operator against thi 
weather. 


1741. Crosinc Borries, J. J. Varley, 
London, — April, 1882. 6d. 

This the method of filling and closing 
bottles having screw stoppers by the employment of a 
filling apparatus provide witha rd for holding the 
stopper while the bottle is filled, the said key being 
adapted so that it can be lowered Daag turned to screw 
the stopper into its seat in the mouth of the bottle. 


1746. Economisers, on APPARATUS FOR HEATING 
T. Sykes, Manchester.—12th April, 


1882. 5 
This relates to the employment of a series of —_ 
pound pipes or tubes, consisting of two or more pi 
or tubes which are formed by or othe 
through the interior of which the water to be heated is 
to circulate. 


1'74'7. ImprovEMENTS DYNAMO-ELECTRIC MACHINES, 
and L. Danden, Paris.—J2th April, 
This relates to a self-exciting machine in which the 
antagonistic effects of con’ currents causin 
irregularities in the produced are destroyed: 
Hollow electro-magnets D D1—Fig. 1—are made fast to 
rotating discs C Cl. Between these is situate the 
stationary armature composed of a block of wood E 
pierced with holes in which are fitted bobbins F, con- 
sisting of a core of iron, and com’ of several tubes 
—_ one within the other, the inner ones being 
| with paper before driving them into place. 
The commutator is constructed so as to receive the 
alternate currents from the exciting bobbin of the 
armature, and transmit them as continuous cur- 
rents to the ficld or It is composed of two 
hollow cylinders each with a closed end, their peri- 


pinion being so cut away as to permit of their inter- 
ocking to their full length, The number of inter- 


locking parts depends on the number of clectro- 


magnets in the field and bobbins in the armature. 
Figs, 2 and 8 show the commutator. Fig. 2 is an end 
view, and 8 a side view, the parts being separated. 


1748. Pyevmatic BrRaKE APPARATUS FOR RAILWAYS, 
. Bames, Leeds.—12th April, 1882. 18. 2d. 

This relates to improvements on patent No. — 
dated 11th March, 1881, and consists partly in th 
employment of a tipered plug valve or cock, which is 
mounted horizontally in a box or case connected with 
the two systems of erake pipes, and also with the main 
ejector and with the open 
1749. kKoorina Tries, C. Majer, Bridgwater.—12th 

April, 1882. 6d. 

The object is to construct cage tiles with serrated 
or steplike bodies to divide the rain-water into 
streams ; also to arrange projecting ribs or fillets on 
the upper outside edges, and similar ribs or fillets on 
the under lower edges, so that the bottom of one 
series overlaps the other in a secure manner. 


1750. Manvracrure or Sueet Leap, IV. 
a April, 1882.—(Not proceeded with. 


This consists chiefly in directly casting the sheets of 
almost the thi ickness required, 80 as to 
d but littl or treatment. 
1752. oF Acip, W. Weldon, 
Burstow.—13th 882.—(A communication 
the Société de la de Javel, Paris.) 


This consists, First, in distributing the nitrous 
compounds em ployed in the manufacture of sulphuric 
acid by introducing only a portion of them into the 
first of the series of chambers employed, and intro- 

a either another portion or other portions of 

them in a subsequent chamber, or into one or more 

subsequent chambers; Secondly, feeding the Gay- 

Lussac towers emplo; fed in the manufacture of sul- 

phuric acid, with sulphuric acid having dissolved in it 

a slight proportion of nitrous compounds. 

1758. Manuractore or SuLPHIDE or SopIuM AND 
SvuLpHIpE oF Potassium, W. Weldon, Burstow.— 
13th April, 1882.—(A communication from H., Helbig, 

nit ussig, ) 


heating with ad under pressure either ‘black 
alone, or a mixture of black-ash and alkali-waste, or a 
mixture of black-ash, alkali-waste, and sodium sul- 
poate, and in obtaining potassium sulphide by simi- 
ly ne with water under pressure either potash, 
one, or a mixture of potash, blac k-ash 
an alkali- waste, or a mixture of potash, lack ash 
alkali-waste, and potassium sulphate. 
1756. Brakes, J. Wetter, New Wands- 


1757. Warer- J. and A. Sykes, Wake- 
Jield.—13th April, 1882. 

A suitable valve, such as a tail valve, is a at 
the top and bottom of the gauge eae vely, and so 
arranged that on the breakage of glass tube the 
valves are automatically forced into seats by the 
pressure of the steam and water in such a manner 
that the openings leading to the glass tube are closed, 


and the escape of steam and water thereby shut off. 

On the tube being replaced the upper valve is moved 

back to its normal otion by any suitable means, 

which will ——- upon the form of valve employed, 

— the brium being thus restored, the gauge 
be put in operation. 


1760. BILLIARD MARKING AND CHECKING APPARA- 
Tos, P. and J. Winson, London.— 
—13th April, 1 4d. 

This relates to + ong construction of an i d 


1762. Manvractore or Wire, J. Westgarth, Warring- 
ton.—13th A , 1882. 6d. 

This relates to the manufacture of a wire of double- 
headed or rail section, twisted so that such double- 
heads form a double thread or worm round the web 
which forms the core of the wire. 

1768. Manuracture oF Iron H. C. Bull, 
New York.—13th April, 1882 
The invention consists of a direct process for the 
a of iron and steel from the ore, and to a 
ial arrangement of blast furnace having a novel 
construstion of refractory lining for the crucible, 
a special arrangement and construction of heating 
= to a special arrangement and construction 
of gas producers, and their accessory parts and 
connections, 
1764. Bicycies, @. Rizon, 
April, 1882.—(Not proceeded wit 2d. 
relates to a means of phe? the seat. 
1767. Disencacine Snips’ Boats WHEN LOWERED OR 
Hoistep Oot, the Honourable F. G. Kings- 
town, Ireland.—13th April, 1882. 6d. 

This relates to means for the 
when the boats are lowered vit 
arrangements, and also when vente are hoisted a by 
the derrick or crane gear. 

1765. Two-wHEELED Veuicies, W. King, near Leigh- 
ton Buzzard.—18th April, 1882.—(Not proceeded 


th.) 2d. 

This relates to the application of brakes. 

17°77. IncrEasinc on Repucinc THE DIAMETERS OF 
THE ENps oF Tuses, Fox, Leeds.— 
14th April, 1882. 8d. 

This consists in aeuine the diameter of the end of 
a metallic tube whilst hot, by the use in conjunction 
for holding such tubes of rollers acting upon its ends, 
such rollers being mounted on a chuck on a lathe 
headstock or cquivdlenh, and being caused while 
acting on the tube end to travel relatively to the tube 
in a path that is resultant of two motions, viz., a 
circular motion concentric with the tube under treat- 
ment, and a motion inclined or perpendicular to the 
periphery of the said tube. 

1778. Apparatus FoR Burnisc Coxe, J. Cropper, 
Brimington.—l4th April, 1882. 6d. 

This relates to the construction of an oven with a 
chamber for heating air. 

1780. SHoEs ror om, &e., J. H. Johnson, London. 
—l4th April, 1882.(4 communication from J. 
Moore, Paris. Not ps 

This consists essent’ ally in viding the heel part 
of the shoe with a pad or cushion of india-rubber or 
other elastic material, for the purpose of deadening 
the shocks and co uent jarring of the horses’ legs 
produced when travelling upon a haat vent 
1783. Percussion Caps, Spencer, Birmingham.— 

14th April, 1882.—(Partly a communication = 0. 
a New York.)—(Not proceeded with.) 2d. 

This relates toa means of constructing percussion 
caps whereby they are uninjured by exposure to 
water or to a damp atmosphere. 

1784. Hor Air or Catoric Encines, M. P. W. 
Tew Park, Oxford.—14th April, 1882. 10d. 

This relates to modifications of patents No. 495, 
dated 7th February, 1879, and No, 5299, dated 17th 
December, 1880. 

1785. meg Apparatus, 7. Rowan, London.— 
14th April, 1882. 6d. 

This consists in the use of apparatus for ventilating 
sewers, drains, water-closets, or the like by the employ- 
a stove or apparatus in communica- 
tion with the sewer, or water-closet pipe, and 
with an upshaft or chimney. 

1788. CaLtoric or Hor-air Enaines, M. W. 
Boulton, Tew Park, Oxford, and 2B. ces West- 
minster.—l4th April, 1882, 6d. 

This relates to the combination of a mee or 
caloric engine with rd alternately acting hea 
1789. Treatinc THE MacMaS FROM THE 

Liquors Wasuine, W. A. Beck, London. 
—l4th April, 1882.—(A communication. from C. 
Violette et A, Buigine, Lille, and A. Vinchon, 
Roubaix.) 6d. 

According to this ess the waste liquors resulting 
from the combings and washings of wools are treated 
with chloride of calci and the ined by 
filtration are saponified by lime under a pressure of 
from six to eight atmospheres, 

17792. Ventitators, A. W. Reddie, London.—l4th 
communication from A. Huber, 

ologne. 

This consists of a vertical shaft of Me tn or 
wonteg od fitted at its upper end with a truncated 
pyramid having — or more sides and independent 
upright wind-board: at the angles thereof, and 
being also provided with a shallow pyramidical hollow 
cover supported on uprights at a suitable distance 
therefrom, 


J. White, Coventry.—l4th April, 


Thee chief object is to so construct sociable tricycles 
in which two persons ride abreast of each other that 
the pedalling may be effected by one or both of the 
riders without producing a jibbing action. 

1795. Macuines ror Maxine Nout Bout BLanks 
AND Rivets, A. M. Clark, London.—l4th April, 
1882.—(A communication from A. Marland and T. 
Neely, Pittsburgh, U.S.) 6d. 

The machine is composed of a forming die and four 
aie tool-carrying parts, viz., two crossheads 

hollow compressing mandrils, through which 
poe | the punches are ada to move; a cross- 
head carrying the main punch and the transversely 
mo knife, all of which are preferably operated 
through connecting-rods, yokes, and levers from suit- 
ably constru _ arranged cams upon a single 
main driving 

1796. Stream AND OTHER Furnaces, C. R. 
Wymer, Be vedere.—lith April, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to steam boiler and other furnaces con- 

structed with closed ashpits, into which air is blown 

by steam blast. 

179'7. Markxinc Lawn Tennis Courts, G. J. Piercy, 
Bournemouth.—15th April, 1882.—(Not proceeded 


with 

This ‘relates to the employment of strips of metal 

which are coloured. 

1800. Braces, C. D. Abel, London.—15th April, 1882. 
—(A communication from J. W. Holtring, Barmen, 
Germany.) 


form also the tracks for wheels, and at the same time 
—_ the power of the engine on the periphery of the 
whee! 
1805. Locks or Fasteninos ror Hanp Baas, 

and A. Timpé, Manchester. —15th 


A central lock or fastening is employed and two 
side bolts operated by the locking or fastening 
mechanism, which bolts engage in two —_ near 
the bend of the top of the frame, so that by one 
action the bag is securely fastened at the centre and 
near the ends, and by turning the key all the fasten- 
ings are locked. 

1808. Pickiinc anp Swititimsc Mera J. 
Turnock, Carmarthen.—l5th April, 1882. 6d. 

The invention consists essentially in the combina- 
tion of pickling and swilling pots which have an 
oscillating to-and-fro movement given to them, with 


4 
{ 
4 


racks for carrying plates which can be lowered into 

the pots and held Vatationary therein whilst the pots 

are oscillated to and fro e drawing is a vertical 
cross section of the apparatus. 

1810. oF DouBLING AND TwIsTiING FRAMES, 

lolms, —lith April, 1882.—{Not pro- 
with. 

The object is e ‘effect the ae of the vertical 
spindles 2 doubling and twisting frames by positive 
action. 

1811. Prevention or Courisions at Sea, H. A. &. 
Grunbaum, Stratford. —I7th April, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to the employment of two collision 
plates and suitable machinery connected therewith. 
1812. Tricycies, W. Morgan, Birmingham.— 

17th April, 1882. 

This relates to = in the driving gear. 

1814. Avromatic ALarM TO PREvENT FROM 
Grovunpine, L. A. Groth, London. —17th April, 1882. 
--(A communication from J. Nilsson, Stockholm. )— 

This re! to the employment of a projec’ arm, 
which upon touching the ground causes a irs ring 
in the engine-room. 

1815. Automatic OBTURATOR FOR BREECH-LOADING 
Orpnance, L. A. Groth, London.—17th April, 1882. 
—(A communication from L. Freyre, Sevilla, Spain.) 


This obturator embodies two notable features which 
distinguish it essentially from other systems: t, 
that the pressure of the gases does not operate directly 
upon the obturating ring, but upon a circular wedge 
in the shape of a truncated cone, which causes the 
obturating ring to expand ; Secondly, that the ex: 
sive movement of the said ring, as well as the force 
which acts to expand it, are limited at will 
1816. Treatment oF VEGETABLE FIBRES FOR 

TexTILE Manvuractures, C. D. Abel, London.—17th 
April, 1882.—(A communication from B. Frémy and 
V. Urbain, Paris) 4d. 

This consists partly in subjecting vegetable fibres, 
such as flax, hemp, ramie, and the like, whether in 
their natural state or in the form of tissues or waste 
products, to the action of hot solutions of caustic 
alkalies, or of alkaline carbonates, or of lime, or of 
mixtures of these, either under atmospheric or higher 
pressures, whereby = vegetable cement ids 
the fibres together is dissolved, and the fibres are 
separated from the woody parts. 

1819. Cottectinec anpD Removine Liquip From Gas 
Marys, &c., 7. Pullin a , Newcastle- 
under- - Lyme. —l7th April, 1882. 6d. 

In the drawing A is a box or vessel for receiving the 
water or liquid matter condensed in gas mains or the 
solid deposit from water mains. The box or vessel is 
fixed to the gas or.water mains by means of Be short 
pipes B B on opposite sides. The pipes B B.in con- 


nection with the gas or water main are situated near 
the top of the vessel, so that the condensed water or 
deposit collects in the said box or vessel as the gas or 

water passes through it. C is the outlet or exit pipe 
for the water or deposit at the bottom of the box. To 
this pipe a lead or other pipe is connected by which 
= liquid ¢ or r silt accumulated in the box or vessel may 


This relates to the construction of braces, whereb 
they are enabled to adjust themselves perfectly to 
every movement of the body. 

1802. Osraininc Motive Power FROM FALLING oR 
FLowine Liquips, G. Brixton.—15th April, 


1882.—(Not 
ist. fn providing a rotary screw, worm, or 


billiard mark: and checking apparatus, whereby 

the marking — scored tomaticall 

records the number of games played. 

1760. IMPROVEMENTS IN THE CONSTRUCTION AND 
ARRANGEMENT OF DyNaMO MACHINEs, &c., J. B. 
Rogers, London.—18th April, 1882. 

The inventor mounts upon a spindle one or more 
series of coils, and revolves them as one body on one 
or both sides of a fixed armature, No brushes are 


1761. Keys ror Locks, F. er, London.—138th April, 
1882,—( Not eeded with.) 2d. 

The lever or lifting part of the key, which acts to 
raise the tumblers or to throw the alt, folds down 
through a slot into the tubular part or barrel of the 
key, 2nd in order to provent dirt of any kind getting 
into the wards or working parts of the key, it i = pro- 


tected by it into a tubular case when out 


helical device of such construction and arrangement 
as to be most readily acted upon by falling or flowing 
liquids, and at the same time to be of such nature as 
to be unlikely to become clogged or choked by the 
passage of the operating liqui e by virtue of yes 
stones, refuse, or similar obstructions carried thereby 
into the apparatus, 

1808. Improvements IN Manuracturine Incan- 
DESCENT Lamps, &c., A. R. Leask, London.—l5th 
Apri, 1882. 6d. 

This relates to a tool or gauge for measuring the 
terminal wires of incandescent lamps, and an improved 
method of fixing the filament to such wires by means 
of this and another tool. 

1804. Traction Enaines, H. G. and W. pale 
Chipping Sodbury.—l5th April, 1882. 

The important points or features of thie ; 
are, the method o prope ed links the engine by means of 
an arrangement composed and shoes, which 


d to a sewer or other receptacle. 

1820. Apparatus For Savino LiFE IN CoLuiEries, D, 
R. Jones, Carmarthen. —17th April, 1882. 6d. 

This consists in the combination of a compressed- 
air receptacle, with an expansible bag or intermediate 
air chamber, a mouthpiece, and air conduits provided 
with valves or cocks. 

1821. ManvuractureE or Siicious AND 
Sruicious Bronze, J. C. Mewburn, London.—l7th 
April, 1882.—(A communication from L. Weiller, 
Angouleme, France.) 4d. 

This relates toa process of producing silicious co 
and silicious bronze, by introducing into m 

copper or bronze a mixture containing substances 
be van by their reactions in the midst of the molten 

ass itself, will furnish the silicium and sodium 
opanenee for the formation of the silicious compounds. 

1824. Distituinc Apparatus, W. 7. Y. Dicey, Brock- 
ley.—17th April, 1882.—(A communication from C. 
Bilréth, Vienna) 6d. 

This relates to that class of still in which a con- 
tinuens distillation of spirit from wash is effected. 
1826. Rerininc Metats AND METALLIC ALLoYs, W 

Barlow, London.—lith April, 1882.—(A com- 
munication from J. Seyboth, Vienna.) 

The object ig to purify and improve metals and 
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metal compositions by adding to them while in a 
molten state salts suited for this purpose, closely 
mixed with charcoal in certain proportions. 
1825. Pistons, G@. W. von Nawrocki, Berlin.—lith 
April, 1882.—(A communication from P. Laugen- 
Prague.) 
e object is to prevent the me c¢ packing 
from becoming leaky through wear, and consists a 
in the arrangement of the packing ‘plates B, which are 


fastened at and below one end of the ring R, and 

extend under the other end of the ring. Other modi- 

fications are shown. 

1828. Appuiance FoR Securinc Siipinc Winpow 
SasHes, A. Smith, Huddersfield.—17th April, 1882. 
—(Not proceeded with.) 2d. 

. This relates to the employment of a counterbalanced 

lever. 

1829. Looms, W. McNichol, Batley, and J. Holling- 
worth, Dobcross.—l7th April, 1882.—(Not proceeded 
with. ) 2d. 

This refers to the swells employed in holding 
shuttles in the boxes. 

830. IpRovEMENTS IN MECHANISM USED FOR TRANS- 
PORTING GOODS AND PASSENGERS BY THE AID OF 
Evecrricity, Fleeming Jenkin, Bdinburgh.—lith 
April, 1882. 

The inventor employs strained cables or conductors 
which serve both to suspend the load, and to convey 
the electrical energy. Wheels are arranged to run 
along the cable, and ‘the loads hang below suspended 
from the axles of the wheels. At each post or support 
there is a break in the electrical continuity of the 
cable, and the sections are insulated from each other 
and from earth. The sections are, however, electrically 
connected together by movable coupling pieces. The 
loads are connected together in trains, and the length 
of a train is about that of asection. A train passing 
any movable coupling piece moves it and throws it 
out of action, and the current then passes by a con- 
ductor on the train itself. The current is conveyed 
through an electrometer, which drives the wheels and 
propels the train. The current is derived from a 
dynamo machine. The inventor calls his system 
“telpherage.” 

1881. Repvucine Puriryinc Metats, S. Ripley, 
London.—l7th April, 1882. 6d. 

This relates to a method of and apparatus for 
reducing and purifying metals directly from their ores 
by gaseous fuel. 

1833. Lixrviavine VEGETABLE AND ANIMAL MareE- 
RIALS, C. Heckmann and E. Hausbrand, Berlin.— 
18th April, 1882. 6d. 

This consists in the process of treating materials 
containing extractive substances by means of evapor- 
able liquids, being dissolvents of the latter, and which 
are made to act on the material at first in the state of 
vapour, in order to produce a softening of the extrac- 
tive substances, and subsequently in concensed state, 
for the purpose of dissolving and extracting them. 


1884. Manvracrure or Ice, W. Nightin- 
gale, Southport.—18th April, 1882. 

This relates to the arrangement of he boxes with 
the moulds. 

1885. Protecrion ror INDIA-RUBBER AND INK- 
Erasers, A. Schroll, London.—18th April, 1882.— 
(4 communication from F. Froeschei, Nurnberg.)— 
(Not proceeded with.) 2d. 

This relates to the employment of a small box to 
hold the rubber or ink-eraser. 

1836. ARTIFICIAL a, W. Walker, New York.— 

8th April, 1882. 

This relates to the ideas of artificial stone 
composed of sand, cement, sulphur, and potash. 
1839. Drivixnc Gear For Tricycies, &., J. 

Cellier, Manchester.—18th April, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to tricycles or other velocipedes which 
are driven from crank shafts by means of endless 
chains, and stud wheels, and the object is to enable 
the rider to vary the speed of his driving wheel or 
wheels, as circumstances may require, whilst the 
crank shaft and pedals revolve still at the same speed. 
1842. Supsecrinc unpER ParTIAL Vacuum TO 

Action OF Preservinc Susstances, H. H. Doty, 
London.—18th April, 1882. 6d. 

This relates toapparatus whereby the eggs can be 
subjected, together with melted paraffine, to a vacuum, 
and whilst in that vacuum the eggs can be lowered 
into and raised out of the melted paraffine or other 
similar substance. 

1843. PocKET-KNIVES WITH SELF-OPENING CORK-SCREW, 
W. Brierly, Halifax —18th April, 1882.—(A commu- 
nication from H. Buettner, Neustadt, Germany.)— 
(Not proceeded with.) 2d. 

The object is to provide pocket-knives with a device 
for opening automatically the cork-screw by pressing 
down a small projecting pin visible at the end of the 
knife handle. 

1862. Improvements mx Evectricat Raitways, &c., 
T. J. Handjford, Southampton-buildings, W.C.— 
18th April, 1882.{A communication from T. A. 
Edison, Menlo Park, New Jersey, U.S.) 8d. 

Fig. 1 gives a diagrammatic view of the connections 
for a carriage on the inventor's electrical railway. 
One or both of the carriage wheels F G have their 
peripheries insulated from their centres, such peri- 


speed the resistances R and contact arm I are pro- 
vided. N hand lever J, capable of resting in three 
positions, together with’ elbow crank levers g anda 
drawn by springs upon contact i and &, acts as a cur- 
rent reverser. Fig. 2 shows the connections of a car- 
riage, together with means for disconnecting the 
armature from the driving axles, so that it can con- 
tinue to turn when the carriage is still. Fig. 8 — 
trates the arr ted for the hi 

. to supply current to each section of ‘the 


1849. W. R. Lake, London.—18th April, 
882.—(A communication from P. Reed, Passaic, and 
Bastiood, Belleville, U.S.) 4d. 

The invention consists in the employment of a solu- 
tion containing soluble pyroxyline for the purpose of 
* setti or “‘ fixing” the design or cvlour in connec- 
tion with what is known as topical p rinting, which is 
effected by means of es or by bringing a surface 
having a “ colour” or “‘ ink” applied to it, in contact 
with another surface upon which the impression is 
intended to be made. 


the of tile, 
so that the tile wing travels in a groove, the middle 
part of the rollers being so hollowed as to receive the 
body of the tile. 
1858. Lamps ror Buryino O1ns on Spirits, A. Leefe, 
Islington.—18th April, 1882. 4d. 

This consists in so constructing the burner and parts 

pene ip therewith that by causing part of the ring, 
ok ee surrounding the burner to open upon a joint 
inge (or to slide away so as to expose the burner), 

: ight can then be readily applied to the wick to light 

thelampfrom below, without removing the glass or any 

of the separate parts of the burner. 

1881. Breece-Loapine W. Tranter, Bir- 
mingham.—19th A 1882. 10d. 

This refers princi; y to breech-loading small-arms 
of the kind known as eepaons guns, and this part 
of the invention consists mainly of the construction 
and combination of parts for cocking the hammers of 
the said guns, by the raising of the breech ends of the 
barrels from the break-off for loading. 

1885. Tricycies, A. H. Grifiths, Birmingham.— 
20th April, 1882.—(Not proceeded with.) 2d. 

This relates to the construction of the propelling 
mechanism. 

1887. Compounpj Marine Stream Encixes, J. W. 
Richardson, Newcastle-upon-Tyne.—20th April, 1882. 
—(Not proceeded with.) 2d. 

The engines are arranged for expanding the steam 
three times, or in other words, for working it through 
three stages or with —. expansion, there being two 
por for the th: or final stage, so that such 
cylinders may be made of moderate size. 

1897. Pumps, &., 4. Browne, London.—20th April, 
1882.—(4 communication Srom C. F. Osborne, Cape 
Town, South Africa.) 6d. 

The invention relates to a movable blade or vane B 
placed longitudinally, either vertical or horizontal, or 
inclined in an enclosed chamber of suitable form. 
The blade or vane receives oscillating or rocking 
motion, which may be communicated to it by rods 
passing through glands, guides, or stuffing boxes in 
the side or sides of the chamber or box. ‘he motion 


communicated to the blade by the rods is given by 
cranks set at right angles upon a rotating shaft, which 
shaft is mounted in bearings attached to a part of the 
chamber or box, and carries two or more pulleys or vane 
wheels, for the purpose of giving to the shaft rotary 
motion to be obtained by a belt or band from a motive 
power engine. 
1981. gy or Hogs, ApzEs, AND MATTOCKs, 
Yates, Birmingham.—22nd April, 1882. 6d. 
This pith in making a depression in the blank or 
“mould” between that part from which the eye is to 
be made and that part from which the body is to be 
made, and at the same time forming the rib which 
joins the eye ; next plating or drawing out the steeled 
part of the mould to form the body, and afterwards 
forming the eye from the unsteeled part of the mould. 


W. W. Wynne, Hornsey.—lst May, 
6d. 


A yo or portions of the bridge are formed 
capable of being lowered into and below the subjacent 
water by means of hydraulic or other suitable power, 
in order to admit of vessels passing through the open- 
ing or openings thus formed in the bridge and over 
the portion so lowe! 

2214. &c., Grats AND OTHER MATERIALS, 
W. Korth, Belfast.—11th May, 1882. ; 

This relates partly to improvements on patent 
No. 5037, a.p. 1881, and consists in the completion of 
the process of grind: ing grain and other materials by 
what is known as the half-high grinding or three- 
break roller mill system. 

2255. ManvracturE or Loopep Fasrics, and 
Kiddier, Nottingham.—13th May, 1882. 6d. 

The inventors claim the construction and employ- 
ment of two screws at each end of a rotary regen | 
machine, operating singly or in combination, an 
carrying adjustable stops to regulate the traverse of 
thread carriers. 

2936. Soar Suxers, G. F. Redfern, London.—20th 
June, 1882.—(A communication ‘from H. Buczkowski, 
Vienna. 

This consists essentially in ‘ing woven fabrics 
or paper—preferably ion a continuous roll, m: 
tained in a stretched condition by stretchers or rollers 
—through a soap solution, cleansing both sides of the 
fabric or paper from surplus soap, and winding it 
upon a rollin, ogee or conducting it directly toa 
cutting mac! the satura’ fabric or 
b g dry rae De its passage from the cl 


pheries being connected with spiders, upon whose 
centres c d brushes ¢ f bear. f e carries an 
electro-dynamic motor, the armature of which is 
mechanically connected with the axles of the carriage. 
Rails D E are insulated from each other, and one or 
both from earth. The current from a dynamo 
machine used as a generator passes the rail D, say, 
and from thence by the wheel rims and connections to 
the armature, and afterwards to rail E. To reduce 


rollers to the rolling apparatus or cutting machine. 

83100. Szwrnc Carpets, &c., W. R. Lake, London.— 
30th June, 1882.—(A communication A. 
Neustadt, San Francisco, )—(Complete. ) 6d. 

This relates to a sewing which is 
to roll or travel upon the edges of the two strips of 
carpeting or other fabric stretched between ap magne | 
hooks or supports, and while travelling from one en 
of the material to the other end lays over its frayed or 
ravelled edges and sews = two pieces together. 
8330. Improvements Execrric Licatine, &., 

&. Pitt, Sutton, 1882.—(A communica- 
tion from B. T. Starr, Philadelphia, and W. J. 
Peyton, Washington, U.S.) 10d. 

This relates to improved methods of laying conduc- 
tors for electric light or power distribution, t by which 
these wires may be laid underground with ‘other con- 
ductors; also to rheostats or variable resistance 


| 


devices to be used in the speed of motors or 

otherwise, and various other improvements. There 

are twenty claims. 

$348. Treatment ‘or Skim MILK IN THE Manurac- 
TURE OF ARTIFICIAL CREAM, BUTTER AND CHEESE, 
H. J. Haddan, Kensington.—lith July, 1882.—(4 
communication from D. H. _— New York, and 
W. Cooley, Waterbury, U.S.) 6d. 

This consists partly in the production of an artificial 
cream composed of 
blended or otherwise “incorporated with milk, rd 
oleaginous material being in a state of minute and 
even divisions and each particle encased in a coating 
of milk. 

8888. Maxine Ice, H. J. Haddan, —lTth 
July, 1882.—(A communication from T. 8. Rankin, 
Washington, U.S.)—(Complete.) 6d. 

This relates partly to machinery for the manufac- 
ture of ice by the evaporation of fluid ammonia, 
wherein the ammonia is re-condensed after it has 
been converted into a gas, and reclaimed to be used 
over again. 

3448. Mepicat Barrery, R. 
U.S.)—20th July, 1882. 

This consists of a can Fie 
electrodes, separated by sheets o! 
saturated with an exciting fluid. 
3445. Appakatus ror Cooiina, H. J. 

Haddan, Kensington.—20th July, 1882.—(A commu- 
nication from F. Mey, Bujfalo, U.8.)—(Com- 
plete.) 

This relates to improvements in the general con- 
struction of the apparatus. 

3446. Sream Enoine Governors, H. J. Haddan, Ken- 
sington.— 20th July, 1882.—(A communication from 
F. H. Ball, Brie, U.S.)—(Complete.) 6d. 

This relates to a centrifugal governing device 
mounted upon the main shaft. 


Warren, Brooklyn, 


zine and copper 
bibulous paper 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


.656. Seepinc Macuine, B. Fowler Stoddard and 
William H. Nauman, Dayton, Ohio.—Filed Feb- 
ruary 23rd, 1881. 
Claim.—In a seeding 
with the hopper, the hoes, and drag- ol and connect- 


hi hinati 


ing mechanism, of an oscillating axle, whereby upon 
oscillating the axle the hoes are raised or lowered 
simultaneously. 
266,698. Traction Enarne, Frank F, Landis, Way- 
nesborough, Pa.—Filed October 22nd, 1882. 
Claim.—(1) The combination of the driving gear 
wheel Q, the body T of a compensation gear, and 
means for connecting them with the toothed discs, 
and pinions connecting respectively the axle and the 
driving wheel, substantially as shown and described. 
(2) The body T, having projecting arms, and sheet of 
metal Y, in combination with the dises U and V, sub- 
stantially as shown and described. (3) The body T. 
provided with perforating arms, in combination with 
connecting ring and any suitable means for connecting 


L | 


(s 


them, substantially as shown and described. (4) The 

body T of a compensation gear, provided with arms 

projecting from its periphery for connection with the 
motive power, substantially as shown and described. 

(5) The combination of the axle D, hub X, revolving 

upon said axle, having a flanged ‘internally- -toothed 

disc V, with the disc U, keyed to the shaft D, and body 

T, revolving upon the hub and pinions, substantially 

as shown and described. 

266,739. Sxuntinc Device ror Etectric Lamps, 
Bdward Weston, Newark, N.J.—Filed June 7th, 
1882. 

Clarm.—(1) The combination, in an electric lamp 
having main and shunt magnets, with a moving part 
of the feed mechanism, of a normally-open circuit 


(266.739 | 


around the lamp, a circuit-closer contained therein, 
and a lever with catch for preventing the same from 


acting, these parts being constructed and combined in 
such manner that the circuit-closer will be operated 


by contact therewith of the said moving part of the 
feed mechanism, due to an abnormal increase in the 
attraction of the shunt magnet, as set forth. (2) The 
combination, in an electric lamp having main and 
shunt magnets, with a moving part of the feed 
mechanism, of a contact-plate T, pin O, spring 8, 
lever V, adapted to engage with and hold the said pin 
up against the force of spring 8, and circuit connec- 
tions, as described, these parts being constructed and 
arranged in such manner that a movement of the feed 
mechanism beyond the normal range wili trip the 
lever V and cut the lamp out of circuit. 

266,855. Commurtator Brush FoR DyNAMO-ELECTRIC 
Macuines, William B. Mason, Boston, Mass.— 
Filed September 4th, 1882. 

Claim.—(1) A commutator brush composed of a 
number of superposed laminw or strips detachably 
and adjustably connected together at their rear ends 
by a clamp or binder, substantially as set forth. 
(2) In a commutator brush, the combination, of 
a number of superposed — longitudinally slotted 
at their rear ends with a clamp of binding screw, 
which passes through said slots, substantially as and 


(266.855 ] 


for the purposes hereinbefore set forth. (3) A com- 
mutator brush composed of superposed lamin or 
strips, adjustably and detachably connected at their 
rear ends by a clamp or binder, in combination with a 
brush-holder, in which the compound strip is held, and 
can, as an entirety, be adjusted, substantially as set 
forth. (4) A commutator brush composed of two or more 
separate and independent piles or compound strips 
formed of superposed detachably and adjustably con- 
nected laminw, as described, in combination with a 
brush-holder provided with separate and independent 
clamping or holding devices, one for each pile or 
a strip, substantially as hereinbefore set 
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Epps’s Cocoa.—GRATEFUL AND COMFORTING. 

—‘‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful a _ of the ~ 
properties of well-selected Coens, 
our breakfast tables with a 

voured beverage which may save us many 
heavy doctors’ bil It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack 


wherever there is a "4 int, We may escape 
mmany a fatal shaft a eeping ourselves well 
fortified with pure blood and a properly nourished 


frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk. Sold only in packets 
labelled—‘* James Epps AND Co., Homeopathic 


Chemists, London.”—[Apvr.1 
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THE MANCHESTER SHIP CANAL. 
No. L 

Tur Manchester public are, as our readers are aware, 
at the present moment much concerned regarding the 
project for uniting their city with the sea by means of a 
ship canal, and a Bill will be promoted in the next session 
of Parliament with the object of carrying the project into 
effect. We have already dealt with the scheme at some 
length, but as time la the project becomes more de- 
veloped, and demands further consideration, 

In giving an outline of the undertaking, it will be 
necessary to refer at some length to what has already been 
accomplished to place Manchester in water communication 
with the sea. But before doing so it will be well to allude 
to the physical features of the district of which Manchester 
may be regarded as the centre. 

e rivers Mersey and Irwell drain an area of 918 
square miles, enclosed by a watershed of about 25 miles 
in diameter. The drainage basin is of a horseshoe form, 
being surrounded for about three-fourths of its extent by 
hills, and opening at the western end to the sea, The 
general direction of the river Irwell is from north to 
south, whilst the Mersey proper runs from east and south 
towards the west. The two rivers unite at a point about 
half-way between Manchester and Warrington, and from 
the point of junction to the sea below Liverpool, the river 
pars 9 receives below Warrington a number of smaller 
streams—is known for p of navigation as the 
Mersey. Both streams take their origin in high ground, 
for the most part consisting of the coal measures. The 
discharge from both is very rapid during the upper part 
of their course, but it becomes sluggish, and the course of 
both streams is yaar, i tortuous in the lower reaches. 
The consequence is that, during periods of heavy rainfall, 
considerable quantities of detritus are deposited below 
Warrington and Runcorn, and the lands along the rivers 
are extensively flooded; 2 remedy for this, it is Nee por 
will be found in the construction of the projected canal. 
It has been disputed by at least one able authority, the 
late Mr. Palmer, whether the deposits in the estuary of 
the Mersey, below Runcorn Gap, were or were not due to 
the silt carried down from the Millstone Grit Hills ; but 
in view of the delta formations which characterise almost 
all great rivers, there eannot be any doubt that much of 
the silting in the estuary of the Mersey is due to the 
degradation of the valley above by the rivers. Indeed, 
careful observations of these rivers, made during heavy 
floods, testify to the presence of quantities of suspended 
mineral matter, so large that, were the material not 
carried out to sea, it must, in the course of a very few 

ears, completely fill up the channel of the river in the 
ower reaches. 

As it is, the estuary of the Mersey between Runcorn 
and Liverpool, and indeed the river channel between Run- 
corn and Warrington, is constantly liable to shifting 
deposits of silt, which yp as a hindrance to traffic, 
except at periods of hig tide. The low-water channel 
of the Mersey constantly changes from one side of the 
estuary to the other, sometimes completely breaking away 
from the ordinary line for a distance of half-a-mile ; and it 
would appear that nothing but training the river with 
substantial walls can ever control its shifting tendencies and 
secure an approach of sufficient depth to Runcorn Gap and 
Warrington. It will be necessary to make further refer- 
ence to the works which are — to be carried out for 
the training and control of the river, but it may here be 
surmised that the Liverpool Harbour authorities will 

d with somewhat of suspicion and jealousy any opera- 
tion that may be undertaken in the estuary. It is main- 
tained, and with some reason, that the tidal scour at 
Liverpool, where the estuary is narrower than it is above 
Garston, is to a great extent maintained by the storage 
which the estuary affords, and that the scour produced by 
the impounded water is essential for the maintenance of 
the requisite draught of water below Liverpool. 

It was not until the time of the restoration of Charles II. 
that the Mersey came to be recognised as possessing any 
degree of importance for purposes of commerce. At that 
time the traffic was limited to a small trade, which was 
carried on with Ireland, France, and Spain. At the 
beginning of the eighteenth century, however, the manu- 
facturing industries of South Lancashire gave an impulse 
to Liverpool, and in 1709 the first dock was constructed. 
The Bill, which was promoted by the yr mer of that 
date, set forth, amongst other matters relating to Liver- 
pool, that “it hath by long experience been found to be of 
great importance for advancing her Majesty’s—Queen 
Anne—service and revenue and trade in general, and for 
breeding and employing great numbers of skilful mariners 
and seamen.” The development of trade was but gradual, 
and it was not until 1730 that it became sensibly stimu- 
lated through the encouragement of Parliament by the 
slave trade. This traffic grew rapidly. The ships usually 
sailed from Liverpool to the west coast of Africa ; they 
there eg a of slaves, which they took direct to 
the West Indian ds, and the vessels returned to Liver- 
pool laden with sugar and such other commodities as 
the islands afforded. The imports, the principal of which 
was sugar, gave rise to new industries, and it is notorious 
that never since the slave traffic commenced has Liverpool 
materially retrograded. It became, in fact, the port and 
entrance for the north-west of England, and continues so 
almost without competition to the present time. It was 
only to be expected that the people of Manchester should 
have regarded the Mersey and Irwell as being the natural 
course by which traffic shonld be conducted between their 
town and the sea; and in 1714, nearly a century and 
a-quarter before the completion of the Manchester and 
Liverpool Railway, a Bill was promoted in Parliament for 
“ making and keeping the Mersey and Irwell rivers navi- 
gable and passable for boats, es, lighters, and other 
vessels from Liv 1 to Hunt's , in Manchester.” 
This Act gave the of Commissioners intrusted with 
its administration power to a and straighten the 
river ; to build. bridges, sluices, locks, and weirs ; to pull 
down, alter, and d any existing mills, weirs, or 


other obstructions. The Act contains certain provisions 
intended to preserve the interests of riparian owners of 
property against any flooding that might arise from the 
construction of locks and weirs on the river ; but these pro- 
visions do not appear to have been taken advantage of, 
judging from the extensive flooding which at present 
occurs, and which must unquestionably have been enhanced 
to a considerable extent by the erection of the weirs on the 
river. In the year 1794 the undertakers were incorporated 
by Act of Parliament under the title of the Mersey and 
Irwell Navigation Company, and acting on the powers con- 
ferred by their Act, the company carried out certain works 
for the improvement of the river Mersey as far as Irlam, 
and of the Irwell from its junction with the Mersey as 
far as Manchester. It was evidently not thought at the 
time that the navigation was completed that the provi- 
sions which the Mersey and Irwell Company had made 
were sufficient to meet the requirements of the traffic 
from Manchester to the sea-board, for in the session 
1758 and 1759 the Duke of Bridgewater applied to Par- 
liament for power to make the first of English navigable 
canals—that from Worsley to Manchester—and the fol- 
lowing year he obtained a second Act for the extension 
of the canal. In 1772 e boats had commenced 
lying between Manchester and Warrington, and at the 
ginning of the following year the navigation was com- 
pleted to the sea at Runcorn, though not by sea-going 
vessels, certainly by boats and barges, which appear to 
have been for the time sufficiently well suited to the 
requirements of the Manchester trade. Whilst there 
were three distinct interests in competition—the Bridge- 
water Canal, the railway company, and the Mersey and 
Irwell Navigation, or, as it was called, the old Quay Com- 
pany—the people at Manchester had no reason to com- 
plain of the rates of carriage being excessive; on the 
contrary, they were hardly sufficient to remunerate the com- 
ies; but after a while a coalition became established 
ween the three carrying companies, w! as might 
have been expected, resulted in the raising of the rates of 
carriage of to and from the sea-board. In 1844 the 
Bridgewater Trustees purchased the Mersey and Irwell 
Navigation, and subsequently the Irwell and Mersey Navi- 
gation, as well as the Bridgewater Canal, were sold to the 
present Bridgewater Navigation Company, Limited. 

In 1840, the question of further improving the rivers 
for navigation by ships was strenuously advocated, and a 
very important conversazione, as it was called, extending 
over four days, was held at Manchester for the purpose of 
discussing the question to the fullest possible extent. The 
highest ambition at that period ap to reach no 
farther than getting vessels of 400 tons to Manchester; 
but there was a complete consensus of opinion amongst 
the engineers assembled that such a scheme was not only 
practicable, but was calculated to prove remunerative to 
the promoters. Several engineers of eminence advocated 
the scheme, including the names of Hawkshaw, Palmer, 
Bateman, Buck, and Fairbairn, any one of whom would 
have commanded a respectful i There is —s 
to show why this scheme failed of accomplishment; 
that is certainly known is that nothing was done, and up 
to the present time little improvement has taken 
beyond the dredging of the rivers, which operation has 
been attended with but indifferent result. Indeed, the 
alteration effected in the river bed bya flood which 
occurred in the Irwell about two years ago was so con- 
siderable that the traffic was entirely suspended for about 
six months, and at the present time it is very trifling. 

For about ten years past the ship canal project, under a 
new form, has presented itself spasmodicall Sefore the Man- 
chester public, several different persons credit for 
the idea of connecting Manchester with the sea. Mr. 
Hamilton Fulton, C.E., has done much to advance the 
question and to keep it before the public, and he ap 
to have been the first to suggest that the object should be 
accomplished by making a level cut, without locks or other 
obstructions, from Runcorn to Manchester; in short, to 
bring the salt waters from the Irish Sea up to the docks 
at the terminus, and make a level course for vessels of 

e tonnage up to the point where the cargoes would be 
delivered direct from the ship’s hold into the warehouse. 

Mr. Fulton’s canal would have been “a practically 
straight and newly-excavated channel, with passing places 
constructed at intervals of.every three or four miles,” and 
the traflic would-be worked similarly to the way in which 
it is managed on the Suez Canal. The channel below 
Runcorn it was proposed should be trained so as to secure 
a scour by the ebb and flow of the tide and the discharge 
of upland waters. The depth of water at the docks in 
Manchester was intended to be 22ft., which, with the 
extra depth of 15ft. which it was assumed would be occa- 
sioned by a spring tide, would bring the total depth to 
37ft., a depth which it was ho a be secured in the 
canal, as the minimum at high water of spring tides. It 
was expected that at low water spring tides there would 
be a minimum depth of 22ft. 

The height of the ground at Manchester where it was 
pro to construct the basin is 70ft. above the mean 
sea-level, so that the depth of the canal would constantly 
increase from the sea upwards, until, at the Manchester 
extremity, the bottom would be 90ft. below the surface of 
the ground at the site of the basin. 

It is not necessary here to refer to the expedients which 
were suggested for overcoming certain difficulties—for 
example, the railway crossings, and the aqueduct which 
carries the Bridgewater Canal over the Irwell—as these 
points will be referred to in describing the alternative 
scheme of Mr. E, Leader Williams, which we propose to 
do in another article. 


Socrety or ENGINEERS.—The annual dinner of the Society of 
igiposte will take place at the Guildhall Tavern, Gresham-street, 
on Wednesday, the 13th December next, at six o'clock, p.m. 

Kina’s CoLLEcE ENGINEERING SoorrtTy.—At a general meeting 
of this society held on Thursday last, the 23rd of November, Mr, 
Llewellyn B. Atkinson read a very interesting paper on ** The 
Transmission of Power by Electricity.” There was a good attend- 
ance of members. The next meeting will be the terminal business 
meeting on December 7th. 


THE SPEZZIA ARMOUR-PLATE EXPERIMENTS. 
No. I. 

Tux carriage of the gun which had been constructed for 
the lighter charges at first contemplated and had fired 
about 200 rounds, many with the over charges, was now 
found to require a new bush to a recoil valve of the recoil 
press. This being attended to, firing was continued on 
Monday, November 20th. 

Round 5 of the series was fired with the same weight of 
charge and nature of projectile used against Schneider's 
plate in round 4, that is, a charge of 217 kg. (478 1b.), and 
a 2000lb. projectile of Gregorini chilled iron; initial 
velocity, 478m.; striking velocity, 476°6m. (1564ft.); 
stored-up work, 33,910; work per inch circumference, 
612°0 foot tons; perforation of wrought iron, 25°17in. 
The projectile struck the bull’seye, producing the eftect 
shown in Fig. 12, The plate was split into six main frag- 
ments—five are shown in Fig, 18—which were all dis- 
lodged except No, 5, which remained supported by two 
bolts. There was one fragment which fitted on the back 

e shot a} ntly not penetrated to an t depth, 
but had broken the plate. Its head detached itself, vide 
Fig. 18; also the head of the previous round, vide Fig. 17. 
The wood backing in the centre was split and torn; the side 
frame pieces were thrown outwards at the bottom ends, At 
the back, beams 7 and 8 numbering from the top were badl 
broken and forced back, besides many bolts were dislodged. 
The plate bolts were ry or drawn, with the excep- 
tion of the two shown in Fig. 12 holding up piece 5. 

Round 6 was fired with similar projectile and charge :-— 
Muzzle velocity, 479'4m.; striking velocity, 477°0m. 
(1565ft.), giving stored-up work of 33,960 foot-tons, 
613 foot-tons per inch circumference, and a perforation 
of wrought iron of 25°19in. The effects are shown on 
Figs. 14, 15, and 16. The shot did not penetrate the 
plate, but bulged it, vide Fig. 16. It brought down the 
comes aren however, snapping or drawing all bolts. In 
the No. 6 beam from the top was broken and some 
others started and split. 

The seventh round was fired on November 21st at 
Schneider's plate, inst which it was decided to try 
the effect of a Whitworth forged steel projectile. The 
charge was 217 kg. (478 lb.), the projectile weighed 
942°5 kg. (2078 lb.). The initial velocity was 471:4 m., the 
striking velocity 468°8 m. (1538ft.), giving a total striking 
enerey of 34,080 foot-tons, or 615°1 foot-tons per inch cir- 
cumference, equal to the perforation of 25°23in. of wrought 
iron, The gun was aimed at the upper right-hand portion 
of the plate and struck it, producing the following effects: 
—tThe portion of the plate struck was broken up, some 

ents being driven into the backing, vide Fig. 19, 

part driven a little to the right, the right-hand frame 
being thrown aside and left hanging by its bolts nearly 
drawn. The top frame was thrown to the front, so as to hang 
over the face of the target. A part of the plate was brought 
down by the shot, which rebounded and lay in front, vide 
Fig.19. This shot was set up as shown in Fig. 20,the extreme 
poimt being broken off. The original length of this shot 
was about 444in.; it was set up to a length of 28in. The 
impression of the head and point was left on a curiously 
shaped piece of steel shown in Figs. 21 and 22, which was 
—— and blue with heat, as were two other pieces of 
plate lying close to the shot, shown in Fig. 23. We 
notice these details particularly, because in the contact of 
steels of such excellent quality we need to note every 
indication of the enormous shock that must undoubtedly 
have been produced. The wood backing was rent and 
split, as seen from the front of the target. At the back 


pears | the horizontal beams 3, 4, 5, 6,7, 8, and 9 from the top 


were seen to be broken and split ; some of the upper tiers 
of beams were lifted with the top frame. The effects are 
roughly shown in the small sketch—Fig. 24—taken from 
the bank at one end of the target. One large plate bolt 
was driven far out. The entire broken portion of backing 
beams projected about 4ft., and long splinters much farther. 
Since the firing we have been informed that this projectile 
was not a Whitworth, but one of Terre Noire manufacture. 
sent over fromSan Vito by mistake. It certainly resembled 
Whitworth’s very closely, having a point inserted, and 


behaving very differently from the competitive Terre 


Noire shot supplied to England. 

It was thought that if the target props were looked to 
the effect of one more shot might be tried with advantage, 
and for this purpose a cast steel Italian projectile was 
selected. The same charge, 478 lb., was employed. The 
projectile weighed 952 kg., with gas check 9635 k, 
(2124 Ib.). he striking velocity was 461 m. (1512ft. 
This gave a total striking energy of 33,670 foot-tons and 
607°7 foot-tons per inch circumference, equivalent to the 
perforation of 25°08in. of wrought iron. The gun was 
aimed at a bull’seye made on the left top portion, but the 
shot did not strike as accurately as usual, a portion of the 
bull’seye being visible after impact—vide Fig. 25. The 
shot th struck the portion of plate close to the edge, 
driving it over as shown in Fig. 25, the shot burying itself 
in the backing. The natural effect of such a shot was to 
target there aj to be a kind of broken palisadi 
hiding the Sow art of it, which consisted of ae te 
frame, which was dislodged, and fell down in the position 
shown in Fig. 26. The condition of the backing, which 
was reduced to a complete wreck, is also shown here. 
Eventually the shot was extracted, and found to be broken. 
It had — a —_ severe blow than was probably 
supposed by most of those present. The posterior frag- 
es appeared to be of inferior quality, but the iene 
and appearance of the head was very good—vide Figs, 27,. 
28. This is due, no doubt, to the fact that this projectile 
had been tempered in oil as far as the head extends. 
Another shot point—Fig. 29—was found incidentally in 
the targets, but it difficult say to- 
which Gregorini projectile it belonged. We regard it as 
itis nota characteristic: 


| : 
| 


-mental Committee, with the assistance of tha‘ 
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one, and implies, in our judgment, a less good break up | tive trial, each maker's plate being subjected to the same | we have but little authentic information as to details, 
than is in these shot. test, round after round, and we may add that these | We understand, however, that it was hammered—not rolled 


This last round concluded the series of plate experi- 
ments. We do not make a practice of recording the names 
of visitors, however distinguished. It may, however, be 
noticed that the experiments were conducted under the 
direction of Admiral Albini, the Director of Naval 
Ordnance; Admiral Racchia, President of the Experi- 
committee 


and Admiral Franklin Martin, the Superintendent of the | 


Royal Arsenal, Spezzia. Representatives attended from | 
foreign Powers, including England, fe pera! the Admi- 
ralty. Elswick, Cammell’s, Brown’s, Schneider’s firms 
were also well represented. 

We may add that 
100-ton breech-loading 
its first blank round. The firing and behaviour of both 


gun 
and is as most satisfactory. With a 661 lb. 
eharge and 2005 


implying a total en: of 46,640 foot-tons. 
ie our first re; r= son Spezzia trials, the hair crack in 


320°85 Ib., should be 328°5 lb. For more ready reference 
we = herewith a table of charges, velocities, &c., of the 
gun. 


| 

| charge, | Pro 3 —— 

3 = 

1 | Gooey 775% 1219 | 20,600 | 371-7 | 19°3 
2 3778 | 375°5 | 1232 21,050 | 379°8 | 19°5 


| 
3 | 874°8 | 372°5 | 1222 20,710 | 373-8 | 19°3 


4 476 | 474 | 1555 | 83,500 | 605°0 | 25-0 
478 | 4766 1564 33,910 | 612°0| 25°2 
6 “4 479 |477 | 1565 83,960 | 613-0] 25°2 
§ 942°5 kg. | | a 
{ | 468 | 1588 | 94,080 | 61571 | 25-2 
963°5 kg. 
» | 40 6077 | 25°1 


It is almost to review these experiments in 
immediate context with the above description with its 
drawings; we therefore will at once do so in preference to 
taking up the matter in a separate article. The general 
character of the riments reminds us of those conducted 
at Spezzia in 1876. There was the same strictly compara- 


8= ROUND. 
SCHNEIDOERS. 


experiments, like those of 1876, are likely to be very 
important in their influence on the armour of other 
as as that may be said to 
the contrary, there is no dou e Spezzia experiments 
of 1876 were the immediate cause of steel ing into our 
own armour instead of wrought iron. To consider the 
chief points in succession. 

Plates.—Messrs. Schneider are to be congratulated on 


the wonderful plate they have brought forward on this 
| occasion. 


After receiving 122,300 foot-tons energy there 


| remains a considerable portion of the plate and a con- 
| siderable measure of 
iments commenced with the | target. Having said so much, however, we must examine 
on Nov. 2ist, on which it fired | the question very carefully, in order to make a fair com- 


protection on a great part of the 


parison between the plates of different makers. We 


| noticed before the experiments began that Messrs. Cammell 
ib. shot a velocity of 1676ft. was obtained, | and Brown wished to say that their plates were not sufli- 
and 39,050 foot-tons energy, with only 12°5 tons pressure. | hate 5 


With 776 Ib. and 2000 Ib. shot the velocity was 1834ft., | 


ciently rolled, and ed by how much they considered 
the process incomplete. Apart from this, in our opinion, 
the trial was one in which a “ prize fighter” was matched 


: port | against a “sailor.” That is to say, Schneider's plate was 
Fig. 7 Schneider's plate beneath the words “first shot” is | one which was made for this 


anerror, Also the equivalent weight of 149kg. given as | service. We will notice three particulars in which 


particular trial, not for 


Fic.2s 


—down from a thickness of 7ft. to its present thickness 
of 18'9in., and the front then tempered in oil. We are 
informed that plates so treated, while they improve 
greatly in quality, become slightly contorted, and we are 
told that the second plate of Messrs. Schneider, which was 
lying on the ground, showed evidence of this, It is said 
to have measured only 462 mm., or 18°2in., instead of its 
full 189in. in thickness at the ends, and that it thus pro- 
jected slightly in the face; and it is su confidently 
that it had warped from the true tion shown in an 
a lines A A, C C, in Fig. 31 to that 
shown by B B, D D, and that in order to fit fair on flat 
backing, the portion between C C and D D had been 
removed, leaving the plate bounded by the fires B B 
and C C. This, no doubt, leaves the plate practically 
uninjured for this particular experiment and beautifully 
tempered, but it is not a service condition. Even in a flat 
face of plate it would be objectionable, but it is urged that 
on a turret it could not be carried out; in fact, that it 
would be —— to treat curved plates of any form in 
this way, and that as a matter of fact every single plate on 
the Italia is a ourved one. Consequently Cammell must 


the | supply untempered plates, and these compare with highly- 


BROWNS PLATE 


AFTER BLOW 
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SCHNEIDERS PLATE AFTER BLOW 
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Schneider plate had a great advantage:—({1) The number 
of bolts; (2) the arrangement of bolts; (3) the ope ae 
of the plate. As to the number of bolts, we are inform 
that a paper was originally sent to the firms supplying the 
plates, in which a backing was specified, that only allowed 
of three vertical rows of bolts. Messrs. Cammell and 
Brown on this fixed their six bolts. Messrs. Schneider, 
however, objected to the paucity of bolts, and so the back- 
ing was altered to meet their requirement. Messrs, 
Cammell and Brown might undoubtedly have done the 
same. They may be considered to blame for not doing so. 
Our business, however, is not to review the makers, but 
their plates, and it is obvious that these are made to appear 
at a great disadvan’ when the bolts are so few that 
fracture causes the pieces to fall down in front of the 
target, instead of being still held up as in the case of the 
Schneider. The Italian Committee may undoubtedly give 
the proper weight to this, but it is necessary to point it 
out to readers who are not in their ition. (2) The 
distribution of bolts in the Schneider plate is very 
peculiar, A di was sent to the firms con- 
cerned, of which we have a copy in our possession, 
on which is drawn the plate and the points to be 
struck, with dimensions. e have shown the back of 
the Schneider plate with position of bolts (in Fig. 11 
first article); the front of plate = 
Fig. 30 as if it were transparent, showing oles 
rin it, the dotted circles being the spots marked to be 
struck. The bolt holes, it will be seen, are in i 
itions, obviously adjusted to meet the case of the three 
lows ified. This then is not 
(3) With regard to the temper. e plate was e 
“ a peculiar manner. We have already said that 


tempered ones at a great disadvantage. We do not give 
these statements as to thickness on our own measurements, 
having only been informed of this too late to verify it ; but 
the plate is on the ground, and the statement admits of 
verification by those on the spot. As to the behaviour of 
the compound plates, the fracture of the iron would 
bably have been better had there been more rolling. 
We have noticed already one peculiarity in them, namely, 
the existence of concentric cracks, which have y 
attributed to a bend back of the plate—vide Fig. 32— 
while Schneider's plate stands up and cracks radially only. 
We question if a concentric crack could be produced in 
Schneidér’s plate. Fig. 32 is intended to represent 
roughly| Brown’s plate after the first round, and Fig. 33 
Schneider’s after the first and second rounds. We noticed 
that the crack in the compound plate extended very likely 
only through thesteel face. We must pointout, however, that 
the plate on the next blow broke — the line of fracture 
med by the crack of the first round—vide Fig. 13 and 
Fig. 6 of first report. Taking the whole case of the plates 
into consideration, we should like to see a trial between 
them again, when conditions as to bolts and tempering are 
the same, and the compound plates such that no excuse or 
apology is to be made for them. 

The next question is the projectiles. On this point we 
have already said something. Our Committee on Plates 
and Projectiles have declared that chilled shot are not 
effective against steel-faced armour. Can anyone say this 
has ae so at Spezzia? Look at Figs. 12 and 14, which 


show the effect of two blows each with chilled projectiles, 
one only a match for wrought iron the same thickness as 
the plate, and one a match for this thickness of compound 


armour or steel. We tried this Gregorini iron in England 
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THE SPEZZIA ARMOUR PLATE TRIALS. 


(For description see page 403.) 
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BROWNS PLATE 
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7™ ROUND. 32 ROUND AT SCHNEIDER'S PLATE, 
FIG.19. 


FIG.. 16 « BULGE AT BACK OF PLATE [ili 
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IMPACT. 


POINT OF SHOT SET & FLATTENED INTO 
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in 1878, and were disappointed in the result—vide Enai- 
NEER, April 12th, 1878. We believe we now see the 
reason, and it is important to trace it out. We tried our 
metal against soft wrought iron plates. The Gregorini 
shot were cast in our arsenal, and we think were hardly 
representative ones. The Finspong, which a good deal 
resemble them—being made of charcoal iron—behaved as 
shown in Fig. 34; that is to say, they held together but 
set up, and so failed to penetrate as well as our own labora- 
tory chilled projectiles—shown in Fig. 35. The fact is 
that for soft plates hardness is more important than tenacity. 
Our own projectiles were liable to break, but not in such 
&-way as to interfere with their penetration so much as 
did the setting up of the Finspong shot. On this we 
declared our chilled projectiles to be the best. Subse- 
quently we found them almost useless against steel-faced 
armour. Figs. 36 and 37 show the effect of the chilled 
shot fired from the 38-ton gun against steel-faced armour 
on July 2lst, 1880, already quoted last week—vide THE 
Encineer, July 30th, 1880. The striking velocity was 
1504ft., the weight of shot 828lb., consequently the total 
stored-up work was 12,980 foot-tons, or 332°6 foot-tons per 
inch circumference, and the power of penetration was that 
of about 18*7in. of wrought iron. The plate was but 
18in. thick. Compare this result with Figs. 38, 39, which 
illustrate similarly the effect of the first blow on the 
Cammell plate at Spezzia. Surely it is apparent that the 
greater tenacity of the Gregorini metal has held it together 
so as to give a more telling blow on the target in spite 
of the shot setting up into a misshapen form. The 
English shot, when resisted by a hard surface, flies 
asunder because its head is not buried in the plate, and in 
this position, for obvious mechanical reasons, an outward 
thrust comes on it which it has not tenacity to resist ; the 
fragments then fly into a wide circle, with enough energy 
in them to make the unprofitable holes a a aa in Figs. 36, 
37, while the Gregorini shot holds together and makes no 
such marks. 

Our position in England is peculiar as to armour- 
piercing projectiles. e have condemned chilled shot for 
steel-faced armour, yet we still prove all our steel-faced 
armour at present with chilled shot. We have sent out 
tenders for steel shot, but we do not get them. Not 
only have we offended Sir Joseph Whitworth, but we have 
by some means disappointed and discouraged Cammell and 
Brown, both of whom have wished to make steel shot. 
The expense of trying their shot is no doubt great ; but 
might we not meet the case by allowing steel as well as 
chilled shot to be tried against our proof plates? The 
chilled shot would show by comparison how far the steel 
shots were trying the plates. This would be no expense, 
but rather a saving, for manufacturers have offered us 
steel shot free of cost, if we would fire them forthem at plates, 
and we might thus develope a supply of good steel shot. 
We maintain, however, that we need more experiments 
against hard armour in this country. We have never 
tried Gruson’s chilled iron armour. That is cheap; in 
many respects it would test the behaviour of our projec- 
tiles, and it is important to know what we can do against 
it. Almost every foreign coast fort in France, Holland, 
Belgium, Spain, Portugal, Russia, Denmark, and Germany 
is made of chilled iron. At present we issue to our Navy 
shot that in all probability are very little use against this 
class of shield. At Meppen, in 1879, Krupp erected a 
shield of soft iron to test in comparison with a chilled iron 
shield. Spectators were informed that chilled iron shot 
would be fired ~ oy them; but after a few rounds steel 
were substitu for them, doubtless because the chilled 
projectiles broke with little effect against the hard shield, 
while they cut into the soft one. Recently, in France, we 
hear that the effect of steel shot against chilled iron armour 
has been found to be so much greater than that of chilled 
ey that this class of armour is to be discontinued 

or inland forts, for which it was thought to be suitable so 
long as the effect of chilled shot only had been known. 
We believe, however, that great improvement might be 
effected in our chilled shot. Palliser’s new shot certainly 
did remarkably well on their first trial, and even shot 
simply made of iron of greater tenacity, as we have seen 
at Spezzia, are by no means despicable missiles against 
hard armour. Trial against hard armour is what we need. 

This brings us to the last question, namely, that of the 
ae Hard. armour is destroyed, not by perforation, but 

racking. There are almost figures enough here to 
settle that question—vide Fig. 19, the effect of a steel 
projectile, Figs. 12 and 14, the effect of chilied shot, and even 
Fig. 37. If there is no hole punched, there can be no 
diameter of a hole to consider. Hence a shot of small 
diameter has no advantage over one of large diameter. In 
fact the injury must surely be proportional to the “ stored- 
up work,” not to the “ power of perforation.” This seriously 
affects the question of size of gun. There has been an 
inclination to prefer guns of medium size or “ moderate 
size,” as it is thought, to “ monsters.” Our new 43-ton gun 
doubtless, owing to its length and power, does not compare 
badly in penetration with the 100-ton muzzle-loading gun 
fired at Spezzia in these experiments. Our 43-ton gun has 
achieved a velocity with its shot which argued a penetra- 
tion of about 26in. The 100-ton gun has only the same, 
with as high a velocity as 1615ft. This looks very 
encouraging, but the case is entirely changed when we 
contemplate steel-faced armour destroyed by racking in pro- 
portion to the striking energy of theshot, for while the43-ton 
gun shot hasonly 23,320 foot-tonsenergy, the 100-ton gunshot 
has, with this velocity, 35,500 foot-tons energy; while the 
new breech-loading 100-ton gun shot, with 1834ft. velocity, 
would have 46,640 foot-tons energy, or, curiously enough, 
exactly double that of our 43-ton gun. Have we taken this 
into account? We question it. On the whole, then, we be- 
lieve that these Spezzia trials should press upon us the need 
of experiments with hard armour such as will develope the 
shot required to deal with it, and also to bring us clearly 
to the proof of whether the effect of our fire is not for such 
armour, proportional to stored-up work or striking energy 
rather than penetrative power; whether, in fact, we are 
not still following on lines which have ceased to be correct, 
and are positively misleading as to the power of our guns, 


LETTERS TO THE EDITOR. 
[We do not hold ourselves = of our 


ELECTRICAL STANDARDS OF MEASUREMENT. 

S1z,—When your correspondent, “‘ An Electrical Student,” has 
read a little more and thought a great deal more, he will perha 
begin to understand that the pull on one end of a rope cannot 
greater than the pull on the other end. Thus, if the rope be fixed 
at one end to a boat while the other end is fixed to a horse, it is a 
matter of perfect indifference whether we regard the boat as 
pulling the horse or the horse pulling the boat. The result is the 
same to the rope; and under all circumstances and at all times, 
whether the velocity of the boat is being accelerated or not, the 
tensile strain throughout the rope will be the same in every part. 
It will be just as great lin. from the boat as it is lin. from the 
horse-—no more and no less—and therefore the resistance exactly 
equals the pull. In other words, the resistance is the measure of 
the force, or in Newton’s words, “action and reaction are equal 
and opposite.” 

It is just possible that “‘ An Electrical Student” may have mis- 
understood me. I shall give him the benefit of the doubt, and 
explain my meaning further. If we have a weight of 1 Ib. hanging 
quietly at the end of a string, your correspondent will, I suppose, 
admit that the resistance offered by the string to the fall of the 
weight will be equal to the pull of the weight. Now let us 
me i to impart to it—through the string—a velocity of 32°2ft. per 
second, vertically, upwards, the operation to be effected in one 
second. Now to do this we must just double the pull on the string. 
The strain on it now will be 2lb., not 1lb., and the resistance 
offered by the weight will again be exactly equal to the upward 
pull, That pull will be 2lb.,11b. being required to bal the 


and objection is taken to this regulation as being one ‘‘ which is 
always ignored, and which is only necessary to cover the short- 
comings of bad brakes.” Will you allow me to point out that the 
rule above is a wise and salutary one, and made as much in the 
interest of the enginemen themselves as of the railway companies 
or the travelling public? 

A terminal station must at all times. be approached far 
more carefully. and cautiously than a through station, and for 
reasons which are so obvious that they need not here be particu- 
larised. As a locomotive superintendent, I should certainly require 
my men, even if they had the best possible brake behind them, to 
enter a terminal station with the hand brakes only applied, and, at 
such stations, to reserve the continuous brakes for accidents and 
emergencies. It is always the wisest and safest policy to keep a 
reserve of power in hand for any unforeseen emergency which may 
arise, and it is for this purpose, and to protect and take care of the 
enginemen themselves—upon whom the chief blame of a collision 
in a terminal station must fall—that the rule above has been laid 
down. For my own part, and for the sake of my men, I am 
always glad when a terminal station has a ticket platform outside 
it, at which all trains must stop for the collection of tickets, inas- 
much as when this is the case there is little or no fear of a train 
entering such station at too rapid a rate, and of the enginemen 
getting into trouble for the collision which may occur, 

November 25th. 


S1r,—I have read attentively your article in issueof 17th inst., also 
Mr. Stretton’s letter in lastissue respecting the above, and will be glad 
if you give sj to the following remarks regarding this brake. As 
is generally known, each carriage is fitted with vacuum cylinder, 
reservoir, pipes, &c., but the engine and tender are fitted with 
steam cylinders; thus we have a combination which in case of 


+ 


by the guards or a breakaway is not continuous, as in 


action of gravity on the mass of metal. The other pound is 
expended in imparting motion to the weight, or, to use another 
expression, in overcoming its vis inertia. The strain is still the 
same throughout the string, and the resistance, 21b,, is the precise 
equivalent of the pull 2lb., and at no instant of time is it greater 
or less than 21b. during the second. I venture to hope that this 
will make what I have said about x x x», &c., and nn, no, &c., 
clear to your correspondent. 

Concerning the statements of Rankine and Pambour, a moment’s 
thought would have shown him that he is entirely wrong in limit- 
ing the scope of their words as he has done. In every steam 
engine the work of acceleration is performed at each stroke, the 
piston being started from a state of rest ; and I can assure him that 
at each instant the resistance of the piston is precisely equal to 
the pressure of the steam on its face, no more and no less. It by 
no means follows, however, that the strain on the crank pin is 
just the same as the push on the piston, because the inertia of the 
piston with its rod, crosshead, connecting rod, &c., has to be over- 
come, but it none the less follows that the resistance is just equal 
to the driving pressure and no more. 

I have no doubt all this reads like a paradox to ‘‘ An Electrical 
Student.” Like him I long held that the impelling force must be 
greater than the resistance, but I found that the logic of facts 
could not be disputed, and I was compelled to seek for the reason 
why under the conditions motion ever takes place. I shall not 
attempt to take up your space here with an explanation of this; 
it must suffice to say that one of the most important deductions 
which can be drawn from the facts is that gravity cannot be a form 
of attraction, but must be the direct result of the motion of some 
form of matter. To assert a very few years ago that attraction 
was a myth would have been to make myself ridiculous, but I am 
happy to say that the word is now only used by men of science in 
a conventional sense. Thus, in all that relates to electricity and 
magnetism. “lines of force” have taken the place of attraction. 
I have no doubt that this at least is quite well known to your 
correspondent. TI, 

London, November 27th. 


HYDRAULIC BALANCE LIFTS. 

S1r,—I agree with you that a direct-acting ram lift has many 
ad over suspended lifts; but I cannot see the advantage 
of all the apparatus designed apparently with the sole purpose of 
returning part of the water used to the accumulator. It is just 
another way of balancing the cage, and rather a costly way. By 
putting on nce weights hung over say 12in. or 15in. pulleys b: 
steel wire ropes, you can then use a er cylinder and ram, and, 
in consequence, not so much water from accumulator will be used. 
The power lost in friction, &c., in working these secondary rams is 
very much greater than that absorbed by balance weights hanging 
over pulleys, and very much more costly both to keep up and for 
first cost. Should, through some accident, a balance weight fall 
off, then the cage cannot come down any faster than the water is 
allowed to escape by the valve. I fear the secondary rams and 
cylinders would be found to give much more trouble than simple 
balance weights ever would do. 

Again, when the pressure is low it is proposed to increase the 
pressure in a small cylinder underneath the load by means of 
accumulators loaded automatically by the water pany’s 


neither case would the brakes on engine and tender be applied ; 
they are separate from the train brake, and not automatic, and 
require for their application an operation from the foot-plate of the 
engine, over which only the men there have control. It will thus 
be seen how couplings are broken ; when the guards or leakage 
applies the brake, it takes effect on the carriages only—not the 
engine and tender. In fact, at the time of application, steam may 
be pretty full on the engine, and no brake being applied to it, puts 
a severe strain on the drag gear. Why should this vacuum brake 
system, if good, not be applied to engine, tender, agi train through- 
out, same as, say, Smith’s vacuum brake? The pfessure available 
is the same for both, and the difficulty in getting} accommodation 
for sufficiently large parts should be pretty much plike. Can the 
reason be that on account of the leak-off arr@jgement, which 
permits of the power, after application, to difappear in from 
thirty seconds to two minutes—as reported in cornection with the 
accident on the Great Western Railway—if appliedfalso to the engine 
and tender would soon show the system to be qyte unreliable—in 
fact, if thus put on its merits, almost wortifess. But as now 
arranged the steam brakes are brought into requisition to stop 
the train when the vacuum” has disappeared. Thus a poor 
brake is bolstered up, has its defects aa shortcomings covered 
and hidden by the powerful steam brake. Then with regard 
to the efficiency of this brake to control trains descending 
long steep inclines, &c, As soon as the driver or guards admit air 
sufficient to move the pistons from the cylinder bottoms, breaking 
the air-tight joint at the piston-rod necks, in rushes air at each 
iston-rod, and on go the brakes full force. There is no taking a 
little and adding a little more as wanted; once applied, you soon 
get all, and after | pea all it rapidly leaves you; and while it is 
eaking off, should an emergency arise, the driver is really without 
a train brake until he has re-created a vacuum, which will be too 
late to be of any service. He therefore, as a rule, will apply his 
steam brake, the train brake remaining a misnomer. Surely for the 
working of express passenger trains it is ridiculous to fit a brake 
system having a sufficient store of power for only one application, 
and which requires re-creating before it is again serviceable, 
knowing that it is almost impossible for a driver, especially in dark, 
dirty, weather, when whistling for and attending to signals, 
approaching junctions and stations, requiring the use of the brake 
to reduce speed, to give the necessary attention in front and at the 
same time attend to the needful working of the vacuum ejectors 
and gauge. Iam therefore not at all surprised that with trains 
fitted with such appli the rec tion is to stop, or at 
least slow to =e at the home signal; no reliance is thus 
placed on this train brake. In my opinion, proper brakes for the 
work are those that the driver can e a hundredweight of power 
or, if necessary, a ton, and can do this, not only once, but keep 
adding to and repeating beyond all — of working require- 
ments, and that, too, without trouble, or requiring the driver to 
give any of his attention to the storing of power; and only 
under such conditions is it possible for engine-drivers to 
be master of the situation and give, under ordinary and 
ptional circumst , the needful attention to the proper 
rformance of their very onerous duties. The pressure available 
or this brake being about 12 lb. per square inch, it is necessary to 
have large pipes and parts, and large volumes of air require to be 
moved at atmospheric pressure, which means slow action and a 


pressure, in somewhat the same principle as Brown’s steam 
accumulators. This againis, I think, a roundabout way of going to 
work, for all these intermediate cylinders and rams mean absorbin 
power, and the first cost between doing the work in this way and 
putting down a larger cylinder underneath the cage would, I am 
certain, be found to be much the least of the two in the latter 
case. The plan of returning the water to the top of the house 
into a cistern may be “‘ robbing Peter to pay Paul,” as one would 
then just be using exactly as much more water as you would do 
with a head, less the height of your cistern from delivery point of 
exhaust of hoist. 

I make these remarks in a friendly spirit, and if I have mis- 
understood the matter, perhaps you will kindly put me right. 

November 27th. JOHN Barr. 


THE SOCIETY OF ENGINEERS’ LECTURES. 

S1r,—I have read with considerable interest your account of the 
President and Council arranging a course of lectures to be delivered 
by Messrs. Adams, Walmisley, and Birch, and I am pleased to see 
they have your commendation for taking this important and bene- 
ficial step in the interest of young engineers, 

Some’years ago the Civil and Mechanical Engi s’ Society gave 
a series of lectures in a similar manner, which were well attended 
by junior members of the profession, and I have do doubt those 
now advertised by the Society of Engineers will attract many 
students and draughtsmen. 

have often thought these two associations, the Socicty of 
Engineers, and the Civil and Mechanical Engineers’ Society, ought 
to amalgamate, for the following reasons :—They are next-door 
neighbours, They have the same objects in view, viz., reading 
engineering papers and visiting works. They have been in exist- 
ence about the same number of years ; and, in several instances, 
sag have been read before both societies by the same gentlemen. 
ere is no doubt it was owing to the existence of these two socie- 
ties, and their attracting so many young engineers, that the Insti- 
tute in Great George-street eaciedl' their student class, which has 
been so prosperous. I hope the lectures at the Society of Engi- 
neers will meet with the success they deserve. 
Westminster, Nov. 27th. Mem. C. AnD M. E, Society. 


DELUSIVE BRAKES, 

Siz,—In a short article in THe ENGINKER of November 17th 
last, upon a collision which took place at Liverpool Central Station 
on the Cheshire Lines Railway on September 22nd, attention is 
drawn to a rule in force upon the above line, to the effect that 
“* Drivers are to enter terminal stations at such a speed that they 
een stop their trains by means of the ordinary hand brakes alone ;” 


iderable quantity of steam used. Gauges in the guard’s van 
are a useful addition, as a driver, if short of steam, may be induced 
to shut off the ejector, and run without maintaining a vacuum on 
the train, preparing only for his usual stops and expected require- 
ments, This can be done, and no one knows except those on the 
engine ; but gauges in vans will show to the guard what is done in 
this way, and it is very important that he should know the actual 
condition of the train for brake power. Of course where con- 
sidered troublesome, and not much worth, the tendency to run 
without maintaining a vacuum is increased, BRAKES, 

November 27th. 


NORTH-EASTERN RAILWAY PROJECTS. 

Srr,—In reading your leader in last week’s issue on the North- 
Eastern Railway projects, I see no notice of the company’s new 
line from Scorton to Spennithorne, in Wensleydale, of which Par- 
liamentary notices have appeared in the newspapers, 

I am not in the secrets of the company, but a glance at the map 
will show that the peau line points as directly as possible for 
Coverdale, the natural route to Kettlewell, Skipton, and the 
Lancashire gg etn | district ; whilst at the other end the 
proposed new line east from Darlington provides a fairly good 
route to the ironmaking district of loved, 

There can be no local reason for the Scorton and Spennithorne, 
but asa section of a through line between the above-mention 
districts, it is not so unimportant as may at first sight appear. 

November 28th. J. W. 


COMPLEX CASTINGS, 

Sir,—Being a constant subscriber of yours, I notice your 
remarks on page 395 of your last issue respecting Mr. Fletcher’s 
castings, and as you say great skill bas been displayed in making 
the same, more especially the cross tubular boiler, I may also state 
that we are making patterns for one a size larger to be cast in one 
piece; and we are pleased to inform you that all the intricate 
castings that your correspondent saw have been made and cast by us, 
and the least Mr. Fletcher could have done would have been to men- 
tion this fact at thetime. Honour to whom honour isdueinall cases, 

Manchester, November 29th. H. WALLWORK. 


PRESSURE OF FLUIDS IN MOTION, 
Str,—Your correspondent of last week mistakes, He might as 
well state that one column of falling water could generate pressure 


we =2W, not P. Ihave 


given proof and shown the way to experiment, and am rather vexed 
at mere assertions being published, we PINNINGTON, 


sufficient to raise two columns, 


|_| 
— 
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RAILWAY MATTERS, 

Ir is pro to make a railway from Paris to Auneau, thus 
giving the uneau and Chartres line, which belongs to the State, 
a footing in the metropolis, 

THE directors of the Midland Great Western Railway of Ireland 
have appointed Mr. G. Newenham Kelly, C.E., as chief engineer of 
the company, in succession to thelate Mr. R. RK. Greene. 

Tue South Australian Chief Secretary has introduced a Bill 


authorising the construction of a railway from Nairne to the 
Victorian border, The total length is to be 360 miles, and the 
cost £928,000. 


THE Great Northern Railway Company intend to apply to Parlia- 
ment for powers to construct a loop line to its proposed new 
goods station off Gaol-square, Stafford. The line will 


NOTES AND MEMORANDA. 


Tue first sheet of the geological map of Europe, decided upon 
at the Bologna Congress of last year, has been engraved. 

A CORRESPONDENT writes that a cheap battery for generating 
electricity has been devised by Dr. Brard, who turns to account 
the action of nitrates in igneous fusion on incandescent charcoal. 

M. DEBAUVE, in a paper in the Annales des Ponts et Chaussées, 
gives the cost of rolling roads by steam roller as 8}d. per cubic 
yard of material used, as against 15d. by horse rolling; thus 
effecting a saving of 64d. per cubic yard of material used, which in 
three years would pay the cost of a steam roller. 

THERE were 190 patents granted in Germany between May and 
October for inventions connected with electricity. Telephones are 
being adopted on a scale of increasing importance in that country ; 


on and follow the Doxey side of the river Sow for some distance, 
paw will then cross it close to the Corporation Gasworks of Staf- 
ford. 


ACCORDING to an official document lately issued, the aggregate 
net earnings of all the railways in India during the year ending 
1881 was £6,952,714 on 9875} miles of road, or £5 3s, per cent. per 
annum, as against £4 15s, per cent. per annum in 1880, Such 
figures speak for themselves, and should warrant the Government 
in taking energetic action. 

Mr. THOMAS LONGRIDGE GoocH, whose death is announced, 
was a coadjutor of George Stephenson, to whom he was appren- 
ticed. He became Stephenson’s chief draughtsman in the con- 
struction of the Manchester and Liverpool Railway, and his 
principal assistantin the construction of the London and Birmingham 

ilway. Mr. Gooch was the elder brother of Sir Daniel Gooch. 


THE Lancashire and Yorkshire Railway Company is about to 
extend the roofing at its Southport station, so as to about double 
the present covered-in accommodation. A large extension is also 
being carried out at the Preston goods yard, where it is intended 
to erect large new warehouses. At Bradford extensive sheddings 
and warehouses are also being put up, contracts for which will 
shortly be let, and the plans have now been got ready for the 
superstructure at the Victoria station extension, Manchester. 


SEVEN men were killed by the fall of the Ivy Bridge, just below 
para over the London, Chatham, and Dover Railway, on 
Friday last. It was a three-arch bridge, one large span over the 
up and down line, a small span over a siding on the down-line side, 
and a smail span on the up-line side, this being on an embank- 
ment. It was under this small span or arch that the accident 
occurred. Under the arch was a hut in which the workers on the 
line kept their tools and warmed their tea, and they were in the 
hut when the arch fell. The bridge was a private way between 
property on the sides of the line, and had became dangerous, in 
consequence of which the large arch had been removed and the 
whole was in course of pometinen 

IN reporting on the fall of the Cattistock Bridge, about a mile 
and a-half north of Maiden Newton station, onthe Weymouth branch 
of the Great Western Railway, Colonel Rich says: ‘‘ This bridge 
was built about the year 1856. It showed no signs of weakness up 
to the moment of its fall, which appears to have been caused b 
the sudden rise of the water of the stream, which got at the bac 
of the wing walls. The stream probably first brought down the 
wing wall at the south-east side, and then formed a whirlpool that 
scoured away the bed of the stream and undermined the foundations 
of both abutments. The foundations of the abutments appear to 
have been about 4ft. below the present surface of the stream. I 
think that such a catastrophe could not well have been foreseen.” 


AN Illinois paper, rejoicing in the name Aurora Beacon, of the 
19th ult. says :—‘* The best time that has ever been made on the 
Chicago, Burlington, and Quincy Railway was made by engine No. 
47 last Sunday. The train consisted of six ears, and contained 
Vanderbilt, the railroad king, together with several of the chief 
officials of the road. From Galesburg to Mendota the time was 
one hour and 39 minutes, a distance of 80 miles. From Mendota 
to Aurora the run was made in 54 minutes, a distance of 45 miles. 
Here engine No. 169, with Cooley at the throttle, was coupled to 
the train, and in 39 minutes had the train going over the Columbus, 
Chicago and Indiana Central crossing, a distance of 344 miles. 
Mr. Cooley claims that he could have made better time, but the 
brakes were dragging, and thus made his train much heavier than 
necessary. Yet the distance of 158 miles, between Galesbu 
and the C., C. and I, C, crossing, was made in three hours an 
twelve minutes.” 


M. Riso, the reporter of the French Budget Committee, has 
drawn up a report on the situation of the Public Works Estimates. 
He states that the Freycinet railway scheme at the present 
moment stands thus—there are 3600 kilometres completed, 5600 
in course of construction, 4100 sanctioned as likely to be of 
public utility, but not in course of construction, and 4400 simply 
proposed but not yet sanctioned. Of these different classes, the 
completed lines and those in course of construction have thus far 
cost altogether 1,490,000,000f. The expenditure still necessary to 
complete the scheme is as follows :—170,000,000f. for the lines 
already aot 1,170,000,000f. for those in course of construction, 
860,000,000f. for those sanctioned as of public utility, and 
1,525,000,000f. for those proposed, but not yet sanctioned ; total, 
3,725,000,000f. Thus the entire outlay, past and future, upon the 
railways required for the completion of the Freycinet railwa, 
is 5,215,000,000f. Add to this sum “025,000,008 
navigable channels, an e grand to is brought up to 
7,240,000, 000f. 


THE Brisbane Daily Observer says:—The agreement between the 
Government and the gentlemen known as the Australasian Syndi- 
cate, for the construction of the Warrego Railway, has been laid 
before Parliament, and it appears that the railway is to commence 
at a point thirty miles east of Charleville, to which the extension 
of our Southern and Western line has already been authorised, and 
is to run to Charleville, thence to Cusnm. and thence down 
the Warrego to the border of New South Wales. Measured in 
straight lines from point to point, the length of the line is about 

miles; but as a railway, even in an easy country, can scarcely 
take a course as straight as the “crow would fly,” it is probable 
that the length of the line to be made will approach 250 milés, As 
soon as the contractors receive from the Government the necessary 
authority, they are to make the survey, plans of which, with books 
of reference, c., are to be ferwarded to the Minister for Works, 
and laid before Parliament for approval in the usual manner. The 
whole line is to be completed and opened for traffic within three 
years from the date on which the Government line shall be open 
to the point of commencement, thirty miles east of Charleville. 


A pisasTrovus fatal accident on the Great North of Scotland 
Railway occurred on Monday evening on the Macduff and Turriff 
branch, by which five persons have been killed and several injured, 
through the failure of a bridge across the Turriff turnpike road. 
It was built more than twenty years ago of iron with wood cross 
beams. It was about 18ft. from the level of the road, and about 
40ft. span. Telegrams from the spot state that the engine of the 
train and the guard’s van had over the bridge in safety, 
but when the three wagons were ing the bridge gave way, and 
the vehicles were precipitated on to the beneath. The 
carriages, in which there were a considerable ber of p gers, 
were pitched into the roadway and were piled in aheap. Five 
persons have been killed and eleven seriously injured. It is stated 
that ‘‘after the engine had passed over the bridge, one of the 
beams by which the structure was supported tilted up, catching 
the wagons and causing the violent check which dragged the tender 
off the rails and snapped the couplings.” The bridge is said to 
have been in a shaky condition for some time, and was under 
repair at the time of the accident. In consequence of this orders 
had been given that all trains should pass slowly over it. 


there being now—according to the statements made at a recent 
meeting of the Berlin Electro-technical Society—telephonic 
arrangements in eighteen German cities, comprising 3788 different 
stations. The total length of the telegraphic lines used in the 
above telephone service is 540 miles, these lines comprising single 
wires 4017 miles in length. 

At a recent meeting of the Physical Society, Mr. W. R. Browne 
read a _ on the conservation of energy and central forces. He 
showed that the doctrine of the conservation of energy necessarily 
involved central forces, and could not proved unless on the 
assumption of a system of central forces. This involved the hypo- 
thesis of Boscovich that matter consists of a collection of centres 
of force, and the author criticised the objections of Clerk Maxwell, 
Tait, and others, to Boscovich’s theory. The paper will appear in 
the ‘‘ Transactions” of the Society, 

In consequence of representations made to the Board of Trade 
by Chambers of Commerce and others as to the loss and incon- 
venience which arises from the variety of the sizes of wire gauges 
now in use, the question of legalising a standard wire gauge is 
now under consideration by the Department. The Board expresses 
the hope that the consideration which is now being given also to 
the want ofa standard system of screw threads by those practically 
interested, may result in the application of a standard suitable to 
the requirements of all manufactures. 

AT a recent meeting of the Acad of Sci , Paris, a paper 
was read on Dr. C. W. Siemens’s new theory of the sun, by M. 
Hirn. The recombination of the elements dissociated in space 
could occur only at a notable distance from the sun’s photosphere, 
and on falling into this they must be anew entirely dissociated, an 
action which would cost the heat developed by combination, 
Again, the work done by solar radiation in dissociation must reduce 
the intensity of radiation; so that the brightness of the sun, stars, 
and planets should diminish much more rapidly than inversely as 
the square of the distances. 


'Proressor 8. P. THOMPSON recently read some historical notes 
on physics before the Physical Society, in which he showed that the 
voltaic arc between carbon points was produced by a Mr. Etienne 
Gaspar Robertson—whose name indicates a Scotch origin—at Paris 
in 1802. This reference is found in the Journal de Paris for that 
year. Laboratory note-books at the Royal Institution, however, 
are said to show that Davy experimented with the arc quite as 
early. The experiment usually attributed to Franklin of exhaust- 
ing air from a vessel of water ‘* off the boil” and causing it to boil 
afresh, is found in Boyle’s ‘‘ New Experiments touching the Spring 
of the Air,” 

TuHE English ships, excluding collision cases, which appear to 
have foundered or to have been otherwise totally lost on and near 
the coasts of the United Kingdom from defects in the ships or 
their equipments during the year 1880-81 is 34; while 92 happened 
through the errors, &c., of masters, officers, crews, or pilots, 319 
through stress of weather, and 95 from other or unknown causes, 
The number of casualties arising from the same causes during the 
year, and resulting in serious damage, is as follows :—Through 
defects, 32 ; errors, 86; stress of weather, 368 ; other causes, 122; 
and the cases of minor damage were, through defects, 82; errors, 
155 ; stress of weather, 954; and other causes, 230. 


Dr. Beckert, of Spandau, has patented in Germany an india- 
rubber oil which is intended to serve as a protective against rast. 
According to the description published in the German technical 
press, the rough oils obtained in the dry distillation of brown coal, 
peat, or other bituminous substances are subjected to a further 
distillation. Thinly rolled india-rubber cut into small strips is 
saturated with a fourfold quantity of this oil and is let stand for 
eight days. This mass thus composed is subjected to the action 
of vulcan oil or a similar liquid until a homogeneous, clear sub- 
stance is formed. If this substance is — in as thin a layer as 
possible on a metal surface, it forms after slow drying a kind of 
skin which ensures an absolute protection against atmospheric 
influences. The durability of this covering: is said to be most 
satisfactory. India-rubber oil is also said to be effective in the 
removal of rust which has already been formed, though we do not 
see in what way it can operate to do this. 

THE name isanemones has been recently applied by M. Brault to 
curves of equal velocity of wind, and he has made a drawing of 
such curves for the North Atlantic in summer, using for the pur- 
pose 240,000 observations on board ship. It is shown that an 
approximate numerical value may be attached to each of the 
ps “ener terms used in ships’ logs to denote the wind’s force. M. 
Brault’s map, which appears in Comptes Rendus, is remarkable in 
that it reproduces almost exactly the map of mean isobars. Thus, 
during summer, that is to say, when the atmosphere is most stable 
over the great North Atlantic basin, the mean isanemones and the 
mean isobars are the same, presenting only differences that are 
nearly equal to possible errors of observation and of construction. 
It remains to be seen in what measure this important law is 

eneral; Nature says M. Brault believes it to be so for every sur- 
ace of the globe which is under what he calls fundamental maxima 
and minima—such as the maximum and minimum of Asia, the 
maximum of the Azores—the fixity and permanence of which are 
such that they form together, and at six months interval two 
distinct systems which suffice to define the two great phases of the 
annual circulation. (Ephemeral maxima and minima are such as 
appear and disappear daily in our latitudes; while mobile or tem- 
= minima such as cyclones or squalls, are grouped as a third 
class. ) 

EVEN in Russia it seems that the reclamation of marsh ground 
may in some cases be renumerative in spite of plenty of land. 
Very extensive operations of the kind have been for some years 
past carried on in different parts under General Jilinsky. The 

rincipal districts operated upon are situated between the 
Sadee, Pripet, Berezina, Svislotsch, and Plitch rivers. According 
to the Moscow Gazette this area, which has now been made 
available for agriculture, is 790,000 deciatines (1 deciatine=2}acres), 
of which 150,000 are Crown lands. In addition to these, 360,000 
have been brought into cultivation in the central and western 
districts of Polessia. These results have been obtained by means 
of a system of canals, varying in breadth from five to eighteen 
archines (three archines=18ft.), and in depth from one and a-half 
to four, while a few are as much as thirty archines broad. A large 
proportion of these canals are adapted for the floating of timber, 
to that there is nota single forest farm which is now more than seven 
versts from its waterway, whereas many of them were previously 
over thirty versts distant. Besides these undertakings, many 
subsidiary works of importance have been completed, such as the 
building of 138 bridges, the levelling of 23, versts of land, 
borings at 535 points, and the collection of a vast number of 
meteorological and hydrometric observations. It is hoped that by 
the end of 1884 the reclaimed land in Polessia alone will amount 
to 1,400,000 deciatines, and with the view of advancing the opera- 
tions as rapidly as possible, the owners of property have been 
called upon to pay - pro rvatd contribution of amounts varying 
roubles, 


from to 


MISCELLANEA. 


THE Civil and Mechanical Engineers’ Society will hold its opening 
meeting of the session, 1882-3, on Thursday, December 7th, when 
~_ president, Mr. R. Harkness Twigg, M.1.C.E., will deliver an 

ress, 


ON the occasion of the Paris Cattle and Implement Show from 
22nd to 31st January, 1883, a congress is to be held at the Hotel 
Continental, at which eleven subjects, connected with the applica- 
tion of mechanical engineering and agriculture, will be discussed. 

THE Local Board have adopted the recommendation of Mr. I. C. 
Melliss, C.E., of London, for the disposal of the sewage of the 
Shirley and Freemantle district, and have instructed him and Mr. 
Pim, C.E., of Southampton, to proceed with the necessary works. 

AN International Electrical Exhibition is to be held at Vienna in 
August, September, and October, 1883. No charge is made for 
space nor for motive power for the general illumination, and no 
prizes are to be awarded. Exhibits not patented will be protected 
until the end of the year. 

“THE ELECTRICIAN’S VADE MEcuM” is the title of a dictionary 
of electricity, which is shortly to be published under the auspices 
of the New York College of Electrical Engineering, by Edward 
Weston and W. R. Pope, electricans, of East 26th-street, New 
York. It is proposed to leave out frictional electricity, and to give 
illustrations of all the modern machinery and apparatus. 

THE North Staffordshire Chamber of Commerce have just had 
under further consideration an old proposal to connect the Mersey 
and the Potteries by a ship canal. A map of several suggested 
routes was presented, but no decision was arrived at. This pro- 
posal is the outcome of the excessive railway rates that have long 
been charged by the railway companies trading between North 
Staffordshire and Liverpool. 

THE Corporation of London have agreed, on the motion of Mr. 
John T. Bedford, to contribute towards the costs of the legal pro- 
ceedings promoted by Mr. Dobbs for obtaining a judicial determina- 
tion of the meaning of ‘‘ annual value,” as adopted by most of the 
water companies, as the basis of charge upon which water rates 
have to be levied. It is expected that the appeal of the Grand 
Junction Company against the decision of Justices Field and Bowen 
in the High Court of May last will be heard shortly. 

THE Birmingham Corporation have adopted a new cistern for 
flushing lavatories, &c., manufactured and patented by Messrs. 
Charles Winn and Co., sanitary engineers, Birmingham, in which 
the cmaiene is done, not by an ordinary valve, but by a syphon 
controlled by a cap. A single pull of the lever suffices to raise the 
cap and admit the water to the syphon, which then becomes self- 
acting. There is thus effected a copious discharge increasing in 
velocity till the cistern is empty. The supply is renewed by the 
ordinary ball tap arrangement. 


In their twenty-second report to the President of the Local 
Government Board on the metropolitan water supply, Mr. W. 
Crookes, F.R.S., W. Odling, F.R.S., and Dr. Tidy say: “ During 
the latter part of the month, the condition of some of the samples 
of water examined was unsatisfactory in respect to their colour, 
turbidity, and proportion of organic matter. Having regard, 
however, to the exceptionally flooded state of the river, and its 
occurrence at a period of exceptionally high tides, the condition of 
the water supply as a whole, though comparing disadvantageously 
with that prevailing during the summer and early autumn, is 
scarcely open to unfavourable commert.” 

A NEW twin screw hopper dredger built and engined by Messrs. 
Wm. Simons and Co., bas just been launched complete from their 
works at Renfrew. This vessel is named The Forth, and is the 
property of Messrs. Lawson and Best, Glasgow. It will dredge to 
30ft. depth, and carry 800 tons of its own soil at a speed of seven 
knots per hour. It is intended for the deepening operations at 
Grangemouth, and is the second hopper dredger the builders bave 
supplied to these works. It is fitted with two independent sets of 
compound engines of 400-horse power collectively, and steam 
appliances throughout. Messrs. Simons and Co., who are the 
inventors and patentees of this system, have several other 
in progress for Denmark, the Mediterranean, and 

ustralia, 


On Wednesday a fine steel screw steamer, named the Cairo, 
for Messrs. Thos. Wilson, Son, and Co., of Hull, was launched 
from the yard of Earle’s Shipbuilding and Engineering Company, 
Limited, Hull. This steamer is a sister ship to the s.s. Kovno, 
Grodno, and Draco, which have recently been built by Earle’s 
Company for the same owners. She is intended for the Baltic and 
Mediterranean service. Her dimensions are 270ft. between 

rpendiculars, 34ft. beam, and 18ft. 3in. depth of hold ; and she 
nas been constructed to class Al in her Liverpool register. Her 
gross tonnage will be about 1800 tons, and her dead-weight — 
ing capacity 2350 tons. The engines, wliich also have been made 
by Earle’s Company, are 140 N.H.P., having cylinders 25in. and 
50in. diameter by 45in. stroke. 

On the 9th inst. a new pier was opened with much rejoicing 
and ceremony at Larnaka. The pier is a substantial structure 
450ft. in length and 22ft. wide, with a T end S80ft. in length, and in 
other respects similar to the iron pier which was opened a year ago 
at Limassol, and has proved of the greatest service during the late 
war in loading and unloading materiél, troops, and horses. Iron 
screw piles support a superstructure of creosoted timber. A double 
line of railway affords communication between the T end on which 
is fixed a five ton crane and the custom-house sheds. A quay wall 
450ft. in length has been built, behind which there is a spacious 
esplanade 70ft. wide. The new works and buildings have been 
designed and carried out by the Government engineer, Mr. Samuel 
Brown, M.I.C.E., assisted by Mr. James Cunningham, super- 
intendent of works. 

On Saturday afternoon Messrs. Reaylton Dixon and Co. 
launched the Cairo from their dockyard at Middlesbrough, one of 
the finest vessels they have yet built, her lines and model having 
attracted considerable aitention during her construction. She isa 
very similar vessel to the tea steamer Minard Castle, built about 
a year ago, her dimensions being, length, 340ft.; breadth, 38ft. 
6in.; and depth of hold, 26ft.; and capable of carrying 4000 tons ~ 
of tea besides her coals and stores. She has been built on her 
builder’s own account, and will be finished in the highest style, 
suitable for passenger traffic or first-class trades, Her engines are 
of 300-horse power from the works of Messrs. Richardson, of 
Hartlepool. The Cairo is the sixteenth vessel launched by Messrs. 
Dixon during the present year, and they intend launching on 
December 9th H.M.S. Dolphin, and at the latter part of the 
month a large Spanish steamer. 

THE electric light companies of Birmingham and district are 
putting forth efforts which should be of much benefit to the electric 
engineers. On Monday Messrs. R. W. Winfield, of Birmingham, 
had large numbers of the public visiting their works, where the 
firm had undertaken to prove that the electric light was admirably 
adapted to household as well as public purposes. A show-room 
was laid out as a drawing-room and illuminated by the arc and 
incandescent light in every variety of form. Altogether, 105 
lamps were lighted, of which 42 could be employed at the 
same time. A special switch, designed by Mr. H 
consulting mechanical engineer, of Birmingham, was used. 
It was shown that a 5-horse power engine would drive the 
machinery for supplying the current either to the collection of 
Swan lamps or to the Crompton are lamps. The motive power 
for the generator was supplied by one of the engines which usually 
drives the machinery at Messrs. Winfield’s works. It is a notable 
fact that at this exhibition, as at the Birmingham Festival, all 
danger from fire was obvia by the wires being substantially 
coated with ozokerit, india-rubber and tape, and in some in- 
stances laid in narrow wooden casing, which is coated inside with 
asbestos fireproof paint. 
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KRIEGAR’S FOUNDRY CUPOLA. 
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In our impression of the 7th of May, 1880, we referred to’one 
of Kriegar’s new foundry cupolas then just erected in Mr. 
Julius Pintsch’s works at Fuerstenwalde, and to the remarkably 
high economy in fuel which it was said to secure. This furnace 
has now been at work about two years and a-half in Mr. Pintsch’s 
works, with the results which we now give. The furnace is square 
in section, having a cast iron case and built up inside with fire- 
bricks, the lower part being covered with refractory sand. The 
blast enters at the curved pipe shown fitted with a throttle 
valve. In the door at H, which gives great facility for manipu- 
lation of the reduced materials, are eye pieces, through which 
the working of the furnace may be observed. 

After two and a-half years’ work Mr. Pintsch says he doubts 
whether for his purpose, namely, the production of very clean 
light castings, he could have a better cupola than Kriegar’s. 
After it has been filled with coke to commence blowing he is able 
to melt 100 lb. iron with 44 1b. Westphalian coke or with 5 1b. of 
Lower Silesian coke. The blower employed with the furnace is 
also Kriegar’s, and works with 18in. water column pressure. The 
process of melting begins after about twenty-five minutes, the 
furnace rendering a good hot iron, and an addition of 30 per cent. 
of wrought iron may be added. For a daily casting of from one 
to two hours he believes it is the best furnace in use, but for 
periods of more than two hours it has been known to give trouble 
by slagging up. 


APPARATUS FOR DETERMINING THE DEGREE 
OF MOISTURE IN STEAM. 

In order to determine the degree of moisture of steam—that 
is to say, the quantity of water carried over by a given weight of 
steam—and the pressure of steam in the boiler or the steam 
chest, Messrs. Boye, of Bergen, Norway, and Miiller, of Dresden, 
Saxony, have constructed an apparatus, the principles of which 
consist in causing the dilatation of a definite volume of steam, 
and keeping its temperature constant until it passes from the 
state of saturation to a superheated condition, and observing the 
volumes at the beginning and end of the operation. The appa- 
ratus is shown in the accompanying cut, which we take from the 
Scientific American, in section through the axis of the middle, the 
mercurial pressure gauge d and the lever being turned 90 deg. 
A given volume of steam from the boiler is let into the space a 
through the cock m, and the piston 6 is then raised by means of 
the hand wheel / and the threaded shaft g—which is movable in 
a nut f fixed on the hollow rod of the piston—so as to dilate the 
said steam. During this time the temperature of the latter is 
kept constant in the space a by means of a jacket c, which 
surrounds it, and in which constantly circulates fresh steam. 
When the piston has been raised so far that the steam no longer 


SS 


contains any moisture, or has passed from the saturated to the 
superheated state, there occurs in the space aa diminution of 
pressure that brings about a variation in the level of the 
mercurial column d that communicates on the one side 
with the space a and on the other with the jacket c. 
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travel described by the piston and indicated by the displace- 
ment of the cross-piece f, on the scale ¢, gives the percentage of 
increase in volume of the space a. The pitch of the screw on 
the shaft g is calculated in such a way that every revolution of 
the latter shall correspond to an increase of 1 per cent. in the 
original volume of the space a. The circumference of the hand 


wheel / is divided into one hundred parts, so that the index i 
permits of estimating a hundredth of a revolution, or 0°01 per 
cent. of the volume a. To prevent cooling of the steam and 
leakages through the piston the cover k is provided with com- 
partments that communicate with the jacket c, and steam is like- 
wise let in over the piston. The three-way cock / placed over 
the mercurial column d allows the jacket c and the space a to be 
put in communication either singly or jointly with the external 
air, and the jacket c and space a to be connected. This cock 
serves likewise for moderating the too violent oscillations of the 
mercurial column. The cock m has two systems of conduits 
perpendicular to each other. The steam is first led through the 
cock m in such a ‘way that a and c communicate with the boiler; 
then the cock is turned so that the steam shall only circulate in 
the jacket c. By turning the cock m 45 deg. it shuts off the 
entrance of steam toa andc. A metallic pressure gauge is fixed 
at n on the jacket c, so that the pressure in the boiler and dome 
or in the jacket may be determined when n . An 
external boiler plate casing 0 prevents the cooling of the jacket c. 
The difference between the moisture of the steam in the boiler 
and in the steam chest that may be determined by this apparatus 
indicates whether the steam ports are in a good state. 


EVANS'’S COKE AND COAL DUST GRINDING 
MILLS. 

THE accompanying engravings illustrate a coke and coal dust 
mill manufactured by Messrs. James Evans and Company, 
Trumpet-street, Gaythorn, Manchester. Fig. 1 is a perspective 
view, and Fig. 2 a section. The pan A stands on three feet, 
which are provided with holes for bolting to a strong bench or 


Fig. |. 


other foundation. Three sclid balls B are rolled round the 
bottom of the pan by means of round wrought iron arms which 
project from the boss E, and upon which the balls are free to 
revolve. The boss E slides loosely upon the square shaft D, and 
therefore adjusts itself by rising and falling to suit the ine- 
qualities of the material under the balls. The machine is driven 
by means of a belt, for which fast and loose pulleys P are pro- 
vided. The mitre wheels M communicate the motion to the 
shaft D, a oe hsmenee O, at a speed of about 30 to 
40 revolutions per minute. e upper end of the shaft is 


Fig. 2. 
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ented from rising by a horizontal cross bar F, 
which is bolted to the top of the pan. The coal is put in from 
the top by raising one of the wooden lids L, and when it is 


su and 


reduced to the requisite of fineness, it is only necessary to 
open the small doors H, ugh which the revolution of the 
balls forces it out by degrees. The machine we illustrate is 
24in. diameter inside the dish, and about 1lin. deep, and at the 
speed named is estimated by the makers to uce about 1 cwt. 
of the finest coal or coke dust in one hour from coal or coke of 
small size. The balls are 8in. diameter, and the pulleys about 
16in. 


ACCIDENT TO A Matt Sreamer.—The Anchor line American 


mail steamer Devonia had her machinery disabled on the 18th inst. 
and had to proceed under sail, but required no assistance, 
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SHEARING MACHINE FOR LARGE SHEETS, 
M. CHAS, DONNAY, PARIS, ENGINEER. 
(For description see page 416.) 


FIG FIG 2 
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PATENT-OFFICE RULES. 
THE following *‘ Rules, Regulations, and Orders for the Passing 
of Letters Patent for Inventions” have just been issued by the 
Commissioners of Patents. 


General Rules. 


I. The office of the Commissioners of Patents shall be open to 
the public every week-day, Christmas-day, and Good Friday ex- 
cepted, from ten to four o’clock. (15 and 16 Vict. c. 83, sect. 3.) 

i. All petitions for the grant of letters patent, declarations, 
and provisional specifications, shall be left at the office of the 
Commissioners; all specifications in pursuance of the conditions of 
letters patent, and all complete specifications accompanying peti- 
tions for the grant of letters patent, shall be filed at the office of 
the Commissioners. (Sects. 6, 9, 28.) 

IIL. Specifications, copies of specifications, provisional specifica- 
tions, petitions, notices, and other documents must be written or 
printed in large and legible characters; and the signatures of the 

titioners or agents thereto must be written in a large and legible 
(Sect. 3.) 

IV. Stamp duties payable upon notices to proceed, notices of 
objection, or warrants and letters patent will not be received in the 
office of the Commissioners after two o’clock in the afternoon of 
Saturdays, nor after three o’clock on other days; except that on 
the last day for the payment of any such stamp duties they will 
be received up to four o’clock, (Sect. 3.) 


Application with Provisonal Specification. 

V. In every application for letters patent, the title of invention 
and the provisional specification must be limited to one invention 
only; and no provisional protection will be allowed or warrant 
granted where the title or the provisional specification embraces 
more than one invention. (15 and 16 Vict. c. 83, sects. 3, 8.) 

VI. The title of the invention must point out distinctly and 
specifically the nature and object of the invention. (Sects. 3, 8.) 

VII. In every application for letters patent for an invention 
which is not the discovery of the applicant, the petition and the 
declaration must state the source of the invention in one of the 
forms given under head ‘‘ Law Officer’s orders,” or ina form as near 
thereto as circumstances will admit. (Sect. 3.) 

VIII. No amendment or alteration, at the instance of the 
applicant, can be made in a provisional specification after pro- 
visional protection has been allowed, except for the correction of 
clerical errors or of omissions or errors made per incuriam. Appli- 
cation for leave to amend a provisional specification or other docu- 
ment must be made to the Law Officer to whom the petition for 
letters patent has been referred. (Sect. 3.) 

IX. The provisional specification must state distinctly and 
intelligibly the whole nature of the invention, so that the Law 
Officer may be apprised of the improvement, and of the means by 
which it is to be carried into effect. (Sects. 3, 6, 8.) 

X. Every provisional protection of an invention allowed by the 
Law Officer shall be forthwith advertised in the ‘‘ Commissioners 
of Patents’ Journal ;” and the advertisement shall set forth the 
name and address of the applicant, the title of his invention, and 
the date of the application. (Sects. 3, 11.) 

XI. Where an applicant for letters patent, after obtaining 
provisional protection, shall give notice in writing at the office of 
the Commissioners of his intention to proceed with his application 
for letters patent, the same shall forthwith be advertised in the 
**Commissioners of Patents’ Journal;” and the advertisement 
shall set forth the name and address of the applicant and the title 
of his invention, and that any persons having an interest in oppos- 
ing such application are to be at liberty to leave particulars in 
writing of their objections to the said application at the office of 
the Commissioners, within twenty-one days after the date of the 
“* Journal” in which such notice is advertised. (Sects. 3, 12.) 

XII. The notice of the applicant of his intention to proceed 
for letters patent must be left at the office of the Commissioners 
within four calendar months from and after the date of applica- 
tion; and the application for the warrant of the Law Officer and 
for the letters patent must be made at the office of the Com- 
missioners twenty-one days at the least before the expiration of 
six calendar months from and after the date of application; 
Provided always that when the last day for giving such notice or 
making such application falls on Sunday, Good Friday, or Christ- 
mas Day, such notice may be given or application made on the 
following day; provided also, that the Lord Chancellor may in 
either of the above cases, upon special circumstances, allow a fur- 
ther extension of time, on being satisfied that the same has become 
necessary by accident, and not from the neglect or wilful default of 
the applicant or his agent. (Sect. 3.) 


Directions as to Sizes and Methods of Preparing Petitions, Declara- 
tions, Provisional Specifications, Drawings to Accompany Pro- 
visional Specifications, and Copies thereof. 

XIII. All petitions for the grant of letters patent, ‘all declara- 
tions, and all provisional specifications, shall be respectively written 
or printed upon sheets of paper of 12in. in length by 8din. in 
breadth—but on one side only—leaving a margin of 14in. on every 
(15 and 16 Vict. c. 83, sect. 3.) 

XIV. e drawings accompanying provisional specifications 
shall be made upon a sheet or ee of sista drawing paper, 
or cloth, each of the size of 12in. in length by Shin. in breadth, or 
12in. in breadth by 17in. in length—but on one side only—leaving 
a margin of lin. on every side of each sheet. (Sect. 3.) 

XV. The copy of the provisional specification, to be left at the 
office of the Commissioners with the provisional specification, shall 
be written or printed upon sheets of brief or foolscap paper, brief- 
wise, and upon one side only of each sheet. (Sect. 3.) 

XVI. The copy of the drawing or drawings, to be left with the 
copy of the provisional specification, must be made upon good white 
smooth-surfaced drawing paper of the same dimensions as the 
original drawing. All the lines must be absolutely black, Indian 
ink of the best quality to be used, and the same strength or colour 
of the ink maintained throughout the drawing. Any shading must 
be in lines, clearly and distinctly drawn, and as open as is consis- 
tent with the required ‘effect. Section lines should not be too 
closely drawn. No colour must be used for any purpose upon this 
drawing. All letters and figures of reference must be bold and dis- 
tinct. The border line should be one fine line only. The drawing 
must not be folded, but must be delivered at the office of the Com- 
missioners either in a perfectly flat state or rolled upon a roller, so 
as to be free from creases or breaks. (Sect. 3.) 

XVII. In all cases where the original drawing is coloured there 
(Sect rs i in addition to the above copy, another copy coloured. 


Directions as to Sizes and Methods of Preparing Specifications in 
Pursuance of the Conditions of Letters Patent, Drawings to 
Accompany the same, and Copies thereof. 

XVIII. All specifications in pursuance of the conditions of 
letters patent shall be respectively written or printed bookwise 
upon a sheet or sheets of parchment, each of the size of 21hin. in 
length by 14#in. in breadth; the same may be written or printed 
upon both sides of the sheet, but a margin must be left of 14in. on 
every side of each page. (15 and 16 Vict. c. 83. sect. 3.) 

XIX. The drawings accompanying such specifications shall be 
made upon a sheet or sheets of parchment, each of the size of 
21}in. in length by 14fin. in breadth, or 214in. in breadth by 294in. 
in length (but on one side only), leaving a margin of 14in. on every 
side of each sheet. (Sect. 3.) 

XX. The copy of the specification to be left at the office of the 
Commissioners on filing the. specification shall be written or printed 
upon sheets of brief or foolscap paper, briefwise, and upon one side 
only of each sheet. (Sect. 3.) 

XXI. The copy of the drawing or drawings, to be left with the 
copy of the specification, must be made on good white smooth- 
wurfaced drawing paper of the same dimensions as the parchment 


drawing. All the lines must be absolutely black, Indian ink of the 
best quality to be used, and the same strength or colour of the ink 
maintained throughout the drawing. Any shading must be in 
lines, clearly and distinctly drawn, and as — as is consistent 
with the required effect. Section lines should not be too closely 
drawn. No colour must be used for any yar upon this drawing. 
All letters and figures of reference must be bold and distinct. The 
border line should be one fine line only. The drawing must not be 
folded, but must be delivered at the office of the Commissioners 
either in a perfectly flat state or rolled upon a roller, so as to be 
free from creases or breaks.* (Sect. 3.) 

XXII. In all cases where the original drawing on parchment is 
coloured, there must be left, in addition to the above copy, another 
copy coloured. (Sect. 3.) 


Application with Complete Specification. 

XXIII. Every application for letters patent with complete speci- 
fication must be limited to one invention only ; and no warrant 
will be granted where the title or the complete specification 
embraces more than one invention. (15 and 16 Vict. c. 83 sect. 3.) 

XXIV. The title of the invention must point out distinctly and 
specifically the nature and object of the invention. (Sect. 3) 

XXV. In every application for letters patent for an invention 
which is not the discovery of the applicant, the petition and the 
declaration must state the source of the invention, in one of the 
forms given under head ‘‘ Law Ofticer’s orders,” or in a form as 
near thereto as circumstances will admit. » (Sect. 3) 

XXVI. Every invention protected by reason of the deposit of 
a complete specification shall be forthwith advertised in the ‘‘Com- 
missioners of Patents’ Journal ;” and the advertisement shall set 
forth the name and address of the applicant, the title of the 
invention, the date of the application, and that a complete specifi- 
cation has been deposited. (Sects. 3, 11.) 

XXVII. Where an applicant for letters patent, after deposit of 
a complete specification, shall give notice in writing at the office of 
the Commissioners of his intention to proceed with his application 
for letters patent, the same shall forthwith be advertised in the 
Commissioners of Patents’ Journal ;” and the advertisement shall 
set forth the name and address of the applicant and the title of 
his invention, and that any persons having an interest in opposing 
such application are to be at liberty to leave particulars in writing 
of their objections to the said application at the office of the Com- 
missioners, within twenty-one days after the date of the ‘‘ Journal” 
in which such notice is advertised. (Sects. 3, 12.) 

XXVIII. The notice of the applicant of his intention to proceed 
for letters patent must be left at the office of the Commissioners 
within four calendar months from and after the date of applica- 
tion ; and the application for the warrant of the Law Officer and 
for the letters patent must be made at the office of the Commis- 
sioners twenty-one days at the least before the expiration of six 
calendar months from and after the date of application : Provided 
always, that when the last day for giving such notice or making 
such application falls on Sunday, Good Friday, or Christmas Day, 
such notice may be given or — made on the following 
day ; provided also, that the Lord Chancellor may in either of the 
above cases, upon special circumstances, allow a further extension 
of time, on being satisfied that the same has become necessary by 
accident, and not from the neglect or wilful default of the appli- 
cant or his agent. (Sect. 3.) 


Directions as to Sizes and Methods of Preparing Petitions, Decia- 
rations, Complete Specifications, Drawings to Accompany the 
same, and Copies thereof. 

XXIX. All petitions for the grant of letters patent, and all decla- 
rations, shall respectively written or printed upon sheets of 
paper of 12in. in length by 8iin. in breadth—but on one side only 


—leaving a margin of lin. on every side of each page. (15 and 
16 Vict. c. 83 sect. 3.) 
XXX. All complete specificati ying _ titi for 


the grant of letters patent, sball be respectively written or printed 
bookwise upon a sheet or sheets of parchment, each of the size of 
214in. in length by 14fin. in breadth ; the same may be written or 
printed upon both sides of the sheet, but a margin must be left of 
1hin. on every side of each page. (Sect. 3.) 

XXXI. The drawings accompanying such complete specifications 
shall be made upon a sheet or sheets of parchment, each of the 
size of — in length by 14in. in breadth, or 21}in. in breadth by 
294in. in length, leaving a margin of l4in. on every side of each 
sheet. (Sect. 3.) 

XXXII. The copy of the complete specification, to be left at the 
office of the Commissioners on filing the complete specification, 
shall be written or printed upon sheets of brief or foolseap paper, 
briefwise, and upon one side only of each sheet. (Sect. 3. 

XXXIII. The copy of the drawing or drawings, to be left with 
the copy of the complete specification, must be made upon good 
white smooth-surfaced drawing paper of the same dimensions as 
the parchment drawing. All the lines must be absolutely black, 
Indian ink of the best quality to be used, and thesame strength or 
colour of the ink maintained throughout the drawing. Any 
shading must be in lines, clearly and distinctly drawn, and as open 
as-consistent with the required effect. Section lines should not be 
too closely drawn. No colour must be used for any purpose upon 
this drawing. All letters and figures of reference must be bold 
and distinct. The border line should be one fine line only. The 
drawing must not be folded, but must be delivered at the office of 
the Commissioners either in a perfectly flat state or rolled upon a 
roller, so as to be free from creases or breaks. (Sect. 3.) 

XXXIV. In all cases where the original drawing on 
is coloured, there must be left, in addition to the a 
another copy coloured. (Sect. 3.) 


Transmission of Copies, Transcripts, d&:c.,to Edinburgh and Dublin, 


XXXV. The office of the Director of. Chancery in Scotland, 
being the office appointed by the Act for the recording of 
transcript of letters patent, shall be the office of the Commis- 
sioners in Edinburgh for the filing of copies of specifications, dis- 
claimers, memoranda of alterations, provisional specifications, and 
certified duplicates of the register of proprietors. (15 and 16 
Vict. c. 83, sects. 18, 29, 35.) (16 and 17 Vict. c. 115, sect. 5.) 

XXXVI. All such transcripts, copies, and certified duplicates 
shall be bound in books, and properly indexed, and shall be open 
to the inspection of the public at the said office, during office 
hours, every week-day except 1st January, 10th February, Good 
Friday, Queen’s Birthday, 20th June, 28th June, 9th November, 
and 25th December. (15 and 16 Vict. c. 83, sect. 3.) 

XXXVII. The charge for office copies of such transcripts, copies, 
and certified duplicates, recorded and filed in the said office, shall 
be at the rate of twopence for every ninety words. (Sect. 3.) 

XXXVIII. The Enrolment Office of the Court of Chancery in 
Dublin—late Rolls Office, now Record and Writ Office—being the 
office appointed by the Act for the enrolment of transcripts of 
letters patent, shall be the office of the Commissioners in Dublin 
for the filing of copies of specifications, disclaimers, memoranda of 
alterations, provisional specifications, and certified duplicates of 
the register of proprietors. (15 and 16 Vict. c. 83, sects, 29, 35.) 
(16 and 17 Vict. c. 115, sect. 5.) 

XXXIX. All such transcripts, copies, and certified duplicates 
shall be bound in books, and properly indexed, and shall be open 
to the inspection of the public at the Public Record Office of 
Ireland, during office hours, on every working-day. (15 and 16 
Vict. c. 83, sect. 3.) 


* N.B.—The Commissioners of Patents having decided that the 
drawings accompanying the provisional, complete, and final specifications 
of 1876, and subsequent years, shall be copied by the process of photo- 
lithography, this regulation must be strictly observed, in order that cor- 
rect copies may be made. Specifications and drawings filed in pursuance 
of letters patent should be left at the office of the Commissioners at least 
six days before the expiration of the time for filing the same, in order 
that the officers may examine the extra copy of the Sowing, and aseer* 
tain that it has been prepared in eonformity with the rules: 
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XL. The charge for office copies of such transcripts, copies, and 
certified duplicates, enrolled and filed as aforesaid, shall be at the 
rate of twopence for every ninety words. (Sect. 3.) 


Applications to the Lord Chancellor. 

I, Every application to the Lord Chancellor against or in rela- 
tion to the sealing of letters patent shall be by notice, and such 
notice shall be left at the office of the Commissioners, and shall 
contain particulars in writing of the objections to the sealing of 
such letters patent. 

II. Whereas by the Act 16 and 17 Vict. c, 115, the Lord Chan- 
cellor is empowered to extend the time for the sealing of letters 

tent for an invention, and for the filing of the specification 

hereon, limited to the period of one month after the expiration 
of the six months of provisional protection of such invention, pro- 
vided the delay in sealing such letters patent and in filing such 
specification has arisen from accident, and not from the neglect or 
wilful default of the ge pee It is ordered as follows :—Every 
petition addressed to the Lord Chancellor, praying for the exten- 
sion of time for the sealing of letters patent, and for the filing of 
the specification thereon under the provisions of the Act of the 16 
and 17 Vict. c, 115, and the affidavit amps tee J the same shall 
be left at the office of the Commissioners of Patents. And in every 
case where the delay in sealing such letters patent and in fili 
such specification is alleged to have been caused by olsenenal 
hearings of objections to the grant of such letters patent before 
the Law Officer, to whom such objections may have been referred, 
the p€titioner, before leaving his petition as aforesaid, shall obtain 
the certificate of such Law Officer to the effect that the allegations 
in respect of such adjourned hearings and causes of delay are, in’ 
the opinion of such Law Officer, correct, and that the delay arising 
from such adjourned hearings has not been occasioned by the 
neglect or default of the petitioner; and such certificate shall be 
written at the foot of or shall be annexed to such petition. (16 
and 17 Vict. c, 115, sect. 6.) 


Law Officers’ Orders. 

I. In every application for letters patent, the applicant must 
insert in the petition and in the declaration his full name and 
his address or his principal address, if he have more than one 
residence or place of business; but only one address must be given. 

II. In every application for letters patent for an invention 
which is not the discovefy of the applicant, the petition and the 
declaration must state the source of the invention in the follow- 
ing form, or to the following effect :—(a) That it isa communica- 
tion from [.4.B.], a person 1 esident at [here state address}. _(b) That 
it is the result partly of a communication made to me by [A.B.], a 

rson resident at [here state address] and partly of invention and 

iscovery made by me. 


List of Stamp Duties and Fees payable on and in connection with 
Letters Patent. 
On Application with Provisional Specification, 
Stamp on pape for Letters Patent oe es 
To be paid on giving notice to pi 
To be paid on applying for Warrant and Patent .. .. 1 


Total cost of Patent for 3 years .. .. .. 25 0 0 
On Application with Complete Specisication. 


Stamp on petition for Letters Patent .. .. o 8&8 680 
To be paid on giving notice to proceed .. .. . .. 50 0 
To be paid ou applying for Warrant and Patent . .. 10 0 0 
Total cost of Patent for 3 years .. .. .. 25 0 0 

Subsequent Payments to Continue the Patent in F 
Stamp on Patent before expiration of 8rd year .. .. 50 0 0 
Ditto ditto jth year 100 0 0 
Total cost of Patent for 14 years .. 175 0 0 

On Opposition to Grant of Letters Patent. 

To be paid by person opposing grant, on giving notice 

of objection .. .. 


To be paid b petitioner—also by ‘person opposing grant 
—on the hearing of the case of opposition—each 310 0 
On Opposition to the Sealing of Letters Patent. 
To be paid by person opposing the sealing, on giving 
On Disclaimers, Memoranda of Alterations, and Oppositions theré‘o, 
Stamp on petition for leave to file a disclaimer or a 
memorandum of alteration are 
Stamp on caveat against a disclai 
To be paid by petitioner for the hearing previous to the 
fiat of the Law Officer.. .. .. .. «. «» « 3 5 
To be paid by person opposing allowance, on the hear- 
ing of the case of Opposition .. .. .. .. « 
To be paid by petitioner for fiat of Law Officer allowing 
a disclaimer or a memorandum of alteration .. 


Other Payments. 


On registering assignment, licence, &c. .. 05 
For duplicate of letters patent .. .. .. .. «2 « 5 0 
For every search and inspection... .. .. .. « 
00 
01 


5 
ora d 


— 


For office copies —every 90 wo 
For certifying every printed copy of a specification .. 


THE INSTITUTE OF PATENT AGENTS. 

THE inaugural meeting of this Institute was held on Wednesday, 
the 29th ult., at the Arbitration Rooms, 57, Chancery-lane. The 
chair was taken at eight o’clock by Mr. J. H. Johnson, president. 

Mr. Howgrave Graham, the secretary, read the report of 
Council, which stated that in accordance with the wish expressed 
at the preliminary meeting in April last, a draft memorandum 
and articles of association had been elaborated under the advice 
of counsel and submitted for the approval of the Board of Trade, 
and licence having been granted by the authority, the association 
was incorporated on the 12th August last. Out of forty-six patent 
agents who were invited to join the Institute thirty-eight had 


subscribed, so that the total number of original subscribers, in- 
cluding the ten members of Council, was forty-eight. In the 
formation of the Institute the Council had received great assist- 


ance from Mr. Hardingham, who had acted as secretary, and as 
some slight recognition of his services, the Council suggested that 
he should hold the office of hon, secretary, the acting secretary 
being Mr. Howgrave Graham. 

The President then delivered his inaugural address, After 
expressing his thanks for the great honour which had been done 
him by his election to the office he held, he said :—The Institute of 
Patent Agents has been in the minds of somé of us for many 
years. Probably there is no profession which has more need of 
such an institution. The objects for which the association is 
established are :—Firstly, to form a representative body of the 
patent agents of the United Kingdom for the purpose of pro- 
moting improvements in the patent laws and in the regulations 
under which they are administered; secondly, to frame and 
establish rules for the observance of patent agents in all matters 
appertaining to their professional practice ; and, thirdly, to extend 
their opportunities and facilities for meeting, correspondence, discus- 
sion and interchanging ideas respecting matters connected with their 
professional practice, and generally to aid in the acquisition and 
dissemination of knowledge to their profes- 
sion. The Institute is to tbe composed of Fellows, Associates, 
Foreign Members, and Honora Members, with a class 
of Graduates. The first Fellows of the Institute are the gentlemen 
who joined it on its formation; including, I think I may fairly say 
all the prominent patent agents of the day, both in London an 
in the eountry. For the 


ture, a Fellow must be more 
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twenty-five years of age, and must come within one of the following 
conditions :—(a) He shall have Pega on his own account in the 
United Kingdom for at least five years, and have acquired good 
repute in the profession of a patent agent; or, (b) he shall ed 
been, for at least seven years, engaged as a pupil or assistant in the 
business of a Fellow of the Institute, and have acquired such 
knowledge as to qualify him to practise as a patent agent; or, 
(c) he shall have passed an examination in patent law and practice 
in mechanical drawing and in such technical or other subjects as 
the Council may deem requisite; such examination being conducted 
by the Council, or by examiners appointed by them. Associates 
are to be persons of more than twenty-five years of age who are 
not patent agents by profession, but ww bg by their connection with 
the law, science, or the arts, are, in the opinion of the Council of 
the Institute, qualified to advance the objects of the Institute, or 
shall be persons who have been Graduates of the Institute of three 
years’ standing. tay a Members shall be patent agents 
established in practice in foreign countries or the British Colonies, 
and neither having an office nor practising in the United Kingdom. 
Honorary Members are to be distinguished individuals who, from 
their position, are enabled to render assistance to the profession. 
Graduates are to be persons not under eighteen years of age, 
who are or have been pupils or assistants of Fellows of the 
Institute, and have the intention of becoming patent agents. 
Fellows are to pay an entrance fee of six guineas, and an annual 
subscription of four guineas. A iates, an ent: fee of three 
uineas, and an annual subscription of two guineas. Foreign 
embers, an entrance fee of two guineas, and an annual subscrip- 
tion of one guinea, Graduates, an entrance fee of one guinea, and 
an annual subscription of one guinea. The present list of the 
Council comprises the names of members of most of the principal 
London firms, and of one patent agent in Glasgow, and one 
residing in Birmingham, It is quite probable that some patent 
agents entitled to admission to the Institute have not been invited 
to assist in its formation. We wish it to be understood, as to any 
such gentlemen, that their non-inclusion in the first list of members 
is no slight on them, and that the Council do not profess to have 
invited the co-operation of all qualified practitioners, but only of 
those with whom some member of the Council was acquainted. 
—— idered it y, in the first instance, to adopt this 
method of procedure, as no other means of selection appeared 
to be open to them. The Council could not waaeeae the 
personal responsibility of approving every name they heard 
of as that of a patent agent without knowing anything what- 
ever of the ition or qualifications of the person re- 
ferred to, t was, therefore, deemed best to invite the 
assistance of a sufficient number to form a leus for electi 


would have been a great advance on the present state of legislation 
on the subject, e Bill was, however, blocked in the House of 
Commons, and it is to be feared that inventors will find some 
difficulty in getting the Government again to look upon their 
interests with the same liberal view they did at that time. You 
are aware that the Government proposed to bring in a Bill for the 
amendment of the Patent Laws last year; but the state of business 
in Parliament clearly prevented their dealing with the subject. It 
is now understood that the Board of Trade have a Bill under their 
consideration, and that it is to be introduced as soon as there is 
any chance of its obtaining proper discussion. When that Bill is 
introduced it will be one of the chief duties of the Institute to 
keep the closest watch upon it, and upon all Bills that may come 
before Parliament on the subject; to do our best to point out 
where they are faulty, and how they may be improved. The Bills 
we have hitherto seen all contain provisions more or less crude, 
more or less impracticable, and more or less dangerous to the 
interests of inventors. For instance, I cannot help thinking that 
every plan for making licences com ulsory is unworkable, that the 
patentees and the public should be left free to settle their business 
in their own way, and that any attempt to interfere with them 
will be entirely abortive, and will do more harm than good. 
As to these, and other questions relating to the same important 
subject, it must be manifest to all that the suggestions of our 
Institute, founded on the mature deliberations of the body of 
ng agents, will have much more weight than those of individuals. 

ere and there we meet with persons who preach the doctrine of 
‘*No patents,” but I firmly believe that so long as the Government 
deems it just. and expedient to give copyright to authors, it will 
extend _—_ right toinventors. Itis intended to hold, at regular 
intervals, tings of the Institute, at which papers will be read 
by members on subjects of interest to the profession. It is hoped 
that these meetings will afford the opportunity for discussing ques- 
tions relating, not only to procedure and practice in this country, 
but in foreign countries pt in the colonies, where the interests of 
patentees are now becoming of great importance. The Institute 
will also afford opportunities for prompt intercommunication of 
legal decisions in patent cases. It may probably be ible to 
arrange for the communication to the Institute of all legal 
decisions of importance, considerably in advance of the publica- 
tion of such cases in the ordinary law reports, whilst decisions in 
matters of practice before the Law Officers—as to which there is 
often much obscurity—may also, with great benefit to the pro- 
fession generally, be brought to the knowledge of the Institute by 
the members engaged. Patent agents are accustomed to be con- 
sulted by inventors, not only on the policy of ——s their 


applicants in accordance with the formalities prescribed by the 
ulations. The course they have followed has been prompted 
solely by regard for the interests of the Institute, and has not been 
in any sense attributable to a desire to exclude any patent agent 
who can be regarded as properly qualified for admission. On the 
contrary, they will be happy to receive applications for admission 
from gentlemen practising the profession who are not yet members. 
Our idea in forming the Institute of Patent Agents has been that 
it will be useful in making us better acquainted with each other on 
the ground of common interest, and in facilitating discussion on 
all questions of interest to patentees, and to ourselves. There are 
frequently questions arising of great moment to our clients upon 
which an individual agent can exert but little influence; and it is 
hoped that this Institute will be able to deal with such questions 
with an authority no individual member could hope to possess. 
Much good has been done by professional institutes founded, like 
ours, for the purpose of drawing together the s of the pro- 
fession, and for extending their opportunities and facilities for 
meeting, correspondence, di ion, and for the interchanging of 
ideas connected with matters relating to their professional practice. 
The Law Institution—which has done so much to elevate the status 
of solicitors—the Institution of Civil Engineers, the Royal Insti- 
tute of British Architects, the Institute of Surveyors, and the 
Institute of Chartered Accountants, number a great many more 
members than we do at present, or are likely to do; but tbe pro- 
fession of a patent agent, properly carried on, relates to as im- 
portant a class of interests, and requires the ssion of as great 
a degree of trained skill and aptitude, as do the professions repre- 
sented by the institutes to which I have referred. The Institute 
will, we trust, give us a greatly improved status ; and we look for- 
ward to the time when our Institute will have as important an 
i on our profession as the institutes referred to have in the 
professions to which they relate. The profession of a patent 
agent has not been carried on as a separate branch of business 
in this country for more than sixty years. Prior to the 
pues of the Patent Law Amendment Act, 1852, patent agents’ 
usiness was of a com tively limited character, the num- 
ber of patents annually taken out in England at that time 
not amounting to more than 550; but the Patent Law Amend- 
ment Act was the precursor to an entirely new era in the profes- 
sion. The number of patents was greatly increased, and there was 
also a very great increase in the number of patents applied for by 
British subjects in foreign countries. Prior to the Patent Law 
Amendment Act, the British patent covered our colonial posses- 
sions ; but, as it was then decided that the British patent should not 
from that time extend to the British colonies, nearly every colony 
of importance has now passed a patent law of its own, and the 
number of colonial patents has vastly increased ; this has greatly 
extended the sphere of operations of patent agents, and has neces- 
sitated the establish t of agencies in all the important colonies. 
Much has been said of late years with regard to the number of 
patents taken out in this country as compared with the number 
taken out in the United States. The fees in the United States 
are no doubt very much lower in amount than they are in this 
country ; but it must be remembered that it is absolutely neces- 
sary, in the United States, for an inventor to take out separate 
patents for a number of heads of the invention, which may all be 
covered by one patent in this country ; and that, when there are 
conflicting applicants for he same invention, the cost of the 
American patent is enormously increased. 

On the whole, the Patent Law Amendment Act has worked 
very successfully for British inventors. Of course there are many 
points in it which might very well be amended, and I cannot help 
thinking that one great blot in our patent system consists in the 
fact that numerous patents are granted, upon mere application, for 
inventions which any man of intelligence must know to be per- 
fectly old. It therefore appears to me that any Act to amend the 
Law of Patents should certainly contain some provision with re- 
pe to the examination of the applications, and that the applicant 
should, at least, have pointed out to him by the Patent-oftice the 
specifications of similar inventions which are already existing in 
that office, It is not possible, in the limited time at my command, 
to go into any details as to the mode in which such an examina- 
tion should be conducted, or the principle upon which applications 
should be rejected. It is sufficient at present to draw your atten- 
tion to the question—which is certain to be brought forward when- 
ever Parliament can afford time to take up patent law reform. It 
may be well, therefore, that we should give the matter 
our serious consideration beforehand, so as to be prepared 
to deal with it at the proper time. Various Bills which 
have been brought before Parliament for the last ten or 
twelve years have all received the close attention of a 
Committee of Patent Agents sitting in London, and their 
recommendations have, from time to time, been brought before the 
— in charge of the several Bills, the law officers of the 

own, and the Lord Chancellor. It may not be irreleyant here 
to state that our suggestions have always been met with courtesy, 
and we have found many of these suggestions adopted in Bills of 
a later date. The Bill which appeared most likely to meet the 
views of inventors, and to be of most advantage to this country. 
was the one brought in by Sir John Holker.in the year 1879} and 
the patent agents to whom I have before referred were in gteat 
hopes that the Bill, with some modifications, might pass; as it 


inventi by letters patent, but upon their commercial dealing 
with the inventions after they are protected; and our clients 
are entitled to ex from us the most honourable and 
straightforward advice. One part of our duty is to restrain 
them from rushing into litigation when their patents afford 
no fair grounds for such a course. We all know that 
the inventor has an extreme idea of the value of his own 
invention; and we can all repeat instances of clients who 
cannot understand that the consideration of their particular 
invention is not the most important subject of the moment. 
Patent agents are also very frequently in a position of much 
delicacy as regards the claims of rival inventors, through the feel- 
ing of jealousy which one inventor has of another. Where the 
er gy agents employed are men of honour and position there is 
ittle ground for any jealousy of this kind. I have frequently 
found that the knowledge I possessed of rival inventions and rival 
inventors, which was confined to my own office, has been of great 
benefit by enabling me to warn subsequent inventors of dangers 
they might otherwise have rushed into. There has also been consider- 
able difficulty at all times in the selection of proper scales of charges 
for procuring patents and for other services in relation to patents ; 
but the members of an institute of this kind may, by communica- 
tion with each other, agree on what should be fair to themselves 
and to their clients. This subject isa kindred one to that of the 
charges of solicitors, as to which there has also been much recent 
discussion, finally concluded by an Act of Parliament, in the pre- 
paration of which the Law Institution had no small part. It is our 
reat wish to do everything that can be done to maintain the 
Cesunbie position of patent agents, and to give them a place in 
the estimation of the public, which has scarcely yet been fully 
attained. If this Institute can attain the position of a central 
authority, we shall do much to effect the objects I have men- 
tioned ; it being our desire, on the one hand, to provide a check 
against all irregularities in professional practice, and, on the other 
hand, to secure to the members of the Institute that fair consi- 
deration from their clients to which they are entitled. The Council 
have power, by the Articles of Association, to exclude from mem- 
bership of the Institute all persons convicted of any irregularity in 
the practice of patent agency. The members may rely upon it that 
no part of the duties of the Council will be more onerous or 
more unwillingly undertaken ; and it is hoped that there will be 
few, if any, cases in which this authority has to be exercised. 
You will observe that we have taken power to admit as bers 


final sepa and also the working of American and other 
tent laws. 

“i Justice asked whether it would not be advisable that the 

Institute should be made known by the members using the titles to 

which they were entitled. 

The President said the Council had already considered the 
question, but it was thought that they were not in a position at 
present to say anything authoritative on the subject. Each 
—- was, of course, at perfect liberty to use the title if he 

ose, 

Other questions for discussion were also , such as the 
ay of advertising charges and sending out circulars. 
at e President said the Council would consider the suggestions 
e. 

The meeting then adjourned. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—James Maling, engineer, to 
the Invincible, vice Rigler; and William M‘Intyre, engineer, to 
the Asia, for service in the Mercury. 


THE AMERICAN IRON TRaDE.—The latest information which 
we have received from the United States confirms what we 
have said regarding the state of the American iron trade. The 
Joliet Iron and Steel Company has determined to close its works 
on or before December 1st, and other Western companies making 
Bessemer steel expect to follow suit speedily, thus throwing ‘out of 
employment at least 20,000 skilled and unskilled workmen. Two 
reasons are assigned for this action. The Joliet Company gives as 
its reason for this step the fact that a majority of Congress hostile 
to the maintenance of the present tariff has been elected, and it 
proposes to take in sail while it has time and at a slack season, 
Another reason more potent than acknowledged is the recent 
decline in the price of steel rails. Within three months they 
have dropped from 50dols. to 45dols., at which the manufacturers 
say they cannot manufacture at a profit. Still the consideration 
that so many persons are dependent on the employment their 
mills furnish, would have inclined them to continue, even at a 
small loss, had not the Scranton Company, within a few days. 
further reduced the eo to 42dols. Therecent decline has ca’ 
the North Chicago Rolling Mills and the St. Louis companies to 
take the same step. Mr. O. B. Potter, chairman of the North 
Chicago Company, attributes the closing to three causes—the 
decline in prices, disproportionate wages, and the probability that 
the tariff on steel rails will be reduced to 14dols. per ton from 
20 dols. as at present. The decline in prices, he said, had been due 
to the decreased demand, which, however, depended on the belief 
of railway constructors that — be able to buy the rails 
at nearly their own figures by holding off a little while. Very 
little rail laying is going on now on that account. The Scranton 
Company’s action in sending the prices 3dols. lower had knocked 
the bottom out of the business. At 47 dols., he said, there would 
be a mere shaving of profit ; at 45 dols. a considerable loss, and at 
42 dols. a loss that the companies would not bear. Mr. Potter 
attributed the disposition of Congress to reduce the tariff to Mr. 
A. 8. Hewitt’s admission that the Harrisburgh Company, in which 
he is interested, made 79 per cent. on its capital last year. He 
says that the public do not understand that the same output at 
present prices would cause them a net loss of 3 dols. or more per 
ton. Most of the Western Bessemer companies became bankrupt 
between 1873 and 1879, in their losing effort to maintain their 
plants and furnish work for their employés. This time they prefer 
to look after the interests of their shareholders, and take in sail 
while they can do it without the loss of anything beyond interest 
on capital. He says the North Chicage Mill will probably shut 
down by Dec. 15th, while the Union Mill will keep open long 
enough to complete the orders on hand, which can be finished in 
less than sixty days. At this time last year they had orders on 
their books sufficient to keep them going for nine months, 


DEATH OF PROFESSOR HENRY DRraPER.—Scientific men in this 
country will hear with regret that Professor Draper died suddenly 
in New York on the 20th ult. of pleurisy, contracted during a trip 
in the Rocky Mountains. Professor Draper was born in Prince 
Edward County, Va., March 7th, 1837. is father was the late 
Dr. John William Draper, celebrated as a chemist, physiologist, 
and ~~. After a course in the primary and preparatory 
schools, Henry Draper was admitted, at the age of fifteen, to the 
Academic Department of the University. The year 1857 he spent 
in Europe, i and studying places and instruments connected 
with great scientific investigation. An instrument which particu- 
larly attracted his attention was the 6ft. reflecting telescope of 
Lord Rosse, and tothe interest excited in its examination and the 
field of enterprise which it suggested are largely attributable his 
subsequent efforts in the science of celestial photography. Upon 
his return to New York he was appointed a ber of the medical 


of the Institute ear agents practising in the different foreign 
States. We shall be in tant com ication with these agents ; 
and much may be done to facilitate the labours of English agents 
by a well-arranged system of such correspondence. We look for- 
ward to the time when we may collect a library that shall be valu- 
able to our members and all interested in patents in this country ; 
but we may be some time in attaining this object, owing to the ex- 
pense that must bay in the formation and preserva- 
tion of such a library. The Council will be, at all times, willing 
and desirous to receive communications from agents upon all sub- 
jects connected with the objects of the Institute and the well- 
being of the profession$and as we shall meet at frequent intervals, 
all such communications will have our most careful consideration. 
Having put before you, gentlemen, the objects and interests of 
this Institution, it is only for me to say that our success can only be 
assured by the hearty co-operation of all its members; and this, 
I hope, we are already assured of, as the formation of an Institute 
of this kind seems in itself a proof that the members are desirous 
of effecting the objects I have pointed out. 


Mr. Imray (vice-president), in moving the appointment of Mr. C, 
F. Kemp, of the firm of Kemp, Ford, and Co., as auditor, said he was 
very glad to find that a great number of patent agents in this 
country had come forward to get the benefits of co-operation by 
joining themselves together in an Institute, for there were thou- 
sands of little things in the practice of the Patent Laws which an 
Institute speaking with authority as a responsible body could com- 

, when no individual patent agent could do anything at all. 
They all knew, for instance, that there was a great deal of diffi- 
culty arising from the way in which certificates of allowance were 
issued from the offices of the Solicitor and Attorney-General, the 
order in which they were issued being something extremely like dis- 
order. An Institute like theirs had for its business to try to 
rectify an abuse like that, and the Council at the present moment 
were wisely engaged in endeavouring to do so, (Hear, hear.) One 
of the prime objects would be to ensure what he was bound to call 
the respectability of the profession, and he hoped they would be 
able to exclude all persons guilty of dish able practi 

Mr. Carpmael seconded the motion, which was agreed to. 

The President then proposed the appointment of Mr. Harding- 
ham as Hon. Secretary, also thanking him for the great services 
he had already rendered to the Institute. 

Mr. Abel seconded the motion, which was agreed to. 

On the motion of Mr, Vincent Newton, seconded by Mr. Carp- 
mael, and supported by Mr. Spence, a vote of thanks was passed 
to the President for his very able and judicious address, 

The President said the Council would be happy to receive any 
papers from the members to be read and discussed at future 


meeti 
io: See suggested &s one subject for discussion the advisas 
bility, or , of having an examination of provisional and 
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staff attached to Bellevue Hospital, and for eighteen months he 
discharged the varied duties of his responsible position. His tastes 
lay in an altogether different direction, however, and he abandoned 
the practice of medicine, although he accepted, in 1860, the chair 
of Physiology in the Academic Department of the university from 
which he had been graduated, and retained it until last summer. 
Shortly after his return from Europe, Draper constructed a 
reflecting telescope of 154in. diameter, with which he was enabled 
to procure a photograph of the moon 50in. in diameter, the largest 
ever made. He had his own workshop and his own tools at the 
Hastings Observatory, and his ingenuity suggested a number of 
important improvements in the making of astronomical instru- 
ments. His methods of grinding and polishing mirrors, as well as 
his system of testing thein, attracted such attention that he felt 
warranted in embodying a description of them in an interesting 
memoir which was published by the Smithsonian Institution in 
1864 in its ‘‘ Contributions to Science.” This work is regarded as 
the standard publication on the subject. Professor Draper was the 
first to demonstrate the superior value of chemically pure silver 
over all known substances in the construction of the speculum. 
This was the result of the experiments resorted to in the construc- 
tion of his famous equatorial telescope, with its aperture of 28in., 
which was to prove of such value in photographing the spectra of 
the stars. In 1872 Professor Draper obtained a photograph of the 
diffraction spectrum which has never been conulia. It comprised 
the region from below G, wave length 4350, to O, wave length 
3440, on one plate. Perhaps Professor Draper’s most remarkable 
achievement was his discovery of oxygen in the sun. This was in 
1877, after a long and costly investigation of the lines in the solar 
spectrum. It was a revelation to scientific men which created 
intense interest, provoked much discussion and some criticism. A 
trip to Europe by Professor Draper was one of its results. He laid 
his facts before the British Association and the French societies. 
The latter acknowledged the correctness of his views and 
applauded his discovery. There was a disposition to dissent from 
them among the English scientists, although the preponderance of 
opinion was in his favour. Subsequent investigations have tended 
to prove the soundness of his judgment. Professor Draper was 
not a prolific author. His time was too much occupied to permit 
him to do more than prepare occasional papers on the progress and 
results of his researches. Two works, however, have been con- 
tributed by him to scientific students—one, ‘‘On the Construction 
of a Silvered-glass Telescope;” the other, ‘‘A Text-book of 
Chemistry.” . These, with bis other papers and contributions to 
scientific periodicals, comprise the bulk of his literary work. As a 
lecturer he was remarkably entertaining, and he combined the 
qualities of an excellent teacher and of an original investigator as 
well—a combination seldom found. He paid strict attention to 
his duties os a professot, and was eminently qualified to fill the 
chait of chemistry in the Acadetnic Satins of the University, 
he was called the death of his father in Jannar¥ 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


‘Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co, 

LEIPSIC.—A. TwieTmerer, Bookseller. 
NEW YORK.—Tue Witimer and News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a Supplement, an illus- 
tration of the Rohrbach Fall and Bridge, St. Gothard Railway. 
Every copy as issued by the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they 
not receive it. 


TO OORRESPONDENTS. 


answers recei 
*,* We cannot undertake to return drawings or manuscripts; we 
“must therefore request correspondents to keep copies. 


G. Junion.—Enquire of Mr. Geo, Bower, St, Neots. 
Avery Hict.--The pressure on the bottom of a boiler is greater than that on 
the top by the weight of the water coatained in the boiler. 
W. J. (Doncaster).—A weight of 2000 lb. falling 10ft. would have 20,000 foot- 
nds of work 3 
before it for one foot, or ten times as much through one-tenth of a foot, and 
80 on. 


STRAW COVERS FOR BOTTLES. 
(To the Bditor of The Engineer.) 
Sir,—There is a hine for stitching straw covers for bottles. Any 
reader — confer a great favour by letting me know name and address 
maker. Cc. 
Glasgow, November 23rd. 


HORSESHOE NAIL MACHINES. 
(To the Editor of The Engineer.) 
—I should feel much obliged if any of _ readers could inform 


81 
me Ww I can procure one of the above-mentioned machines, or give me 
any particulars connected therewith. ALPHA, 


IMPOUNDING RESERVOIRS. 
(To the Editor of The Engineer.) 
Sir,—I shall be much ob! to any correspondent wha will oo me 
ulars of half a dozen of the largest impounding reservoirs in Great 
a , breadth, &c., and catchment area. Hypravtic, 
November 27th. 


WALTON’S WHEEL SCALE. 
(To the Bditor of The Bngineer.) 
ve you allow me to ask if any of your readers are acquainted 
with Walton's wheel scale for setting out the teeth of wheels? I was for 
some time at a large works on the Continent, where it was in constant 
use for large and small work, and gave very satisfactory results, yet I 
cannot find that it is employed here, and after making repeated inquiries, 
I have been unable to learn where it may be obtain Any information 


on this subject would greatly oblige, A Constant READER, 
November 27th. 


ROPE GEARING. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers give me some reliable information con- 
cerning rope gearing? Is there any treatise on the subject? I should 
Pane ary to apply it to drive a number of small machines requiring, say, 

8 to 30 indicated horse-power each, from the fly-wheel of an engine 
direct, and so avoid the expense of a countershaft and the inconveniences 
rtaining thereto. Would it be suitable for the purpose? The chief 
tacle appears to be that loose pulleys cannot GS applied. Is this 
objection removed by other means of stopping and starting the machine? 
ovember 23rd. ENGINEER. 
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credit occur, an extra cha’ two shilli: and sixpence annum will 

Cloth cases for binding Taz Encineer Volume, price 2s. 6d. each. 

A complete set of Tux Encinger can be had on application. 


by Post-ofice Order. — A Belgt Brazil, British 
Columbia, British Guiana, Canada, ae of Good. ‘Hope, Denmark, 
Gibraltar, Italy, Malta, Natal, Netherlands, 
Stat 
West Coast of Africa, West Indies, Cyprus, £1 16a. China, 


Remittance Bill in London. — Austria, Bu A d Algeria, 
Groce, Tonfan Pora, Spain Sweden, 
Chili, Borneo, n, Java, and Singapore, . Manilla, 
Mauritius, Sandwich Isles, £2 
ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one vey ny ips line averages seven words. When an advertise- 
ment measures an or more the charge is ten shilli ae Au 


inserted 
practical regularity, but regularity cannot be guaranteed in any such case. 

aire taben subject to thie condition. 
its cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening In each Week 

to Ad ts and the Publishing Department of the 
are to be addressed to the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Bditor of Tur ENGINEER, 163, Strand. 


MEETINGS NEXT WEEE. 
Tae Institution or Civit Enotngers.—Tuesday, Dec. 5th, at 8 p.m 
Paper to be discussed, ‘‘ American Practice in dings 
Steam,” by the late Mr. Robert Briggs, 
mitting, paper to be read, ‘‘ The Si 
Whitburn Company,” by Mr. John Daglish, 


tad Ai 


as aff of construction. Elliptical fi 
Cross tubes. Flues of two diameters, &c. 


Society or Arts.—Wednesday, Dec. 6th, at 8 p.m.: Fourth o 
meeting, “The Artificial Drying of Crops,” by Mr. William A. Gibbs. 

Cuemicat, Socrery.—Thursday, Dec. 7th, at 8 p.m.: A ballot for the 
election of Fellows will be held, and the following papers read :—(1) ‘On 
the Condensation Product of Phenanthraquinone with Ethylic Aceto- 


up in it—that is to say, it could push 20,000 Ld. | P. 


‘ait | Step, doubtless, 


acetate,” by Messrs, F. R. Japp and F. W. Streatfield. (2) ‘On the Con- 
densation Products of Venanthol,” Part 1, by Mr. W. H. Perkin, jun. 
8) ‘On the Condensation Products of Isobutylaldehide Obtained by 
eans of Alcoholic Potash,” by Mr. W. H. Perkin, jun. (4) “On the 
Formula of Lo: by Mr. H. E. “'On the Molecular 
Weight of ic Ferric Sulphate,” by Mr. . Pic » @* On 
Certain Brominate Compounds Obtained in the Manufacture of Bromine, 
Chemistry of Hay and Ensilage,” by Mr. 
d Toms. (8) “‘Note on the Preparation of Diphenyleneketone 
Oxide,” by Mr. W. H. Perkin. 


DEATH. 
On the 28rd ult., at his residence, Team Lodge, Saltwell, Gateshead-on- 
Tyne, in his 75th year, Tromas Lonoripce Goocu, M. Inst. C.E. 
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IRRIGATION IN INDIA. . 
Tue opening of the great Sirhind Canal by the Vicero 
of India is an event of great civil engineering interest as 
well as of vast importance to the Punjaub. During the 
past few years a number of influential men well versed in 
the economic and political affairs of India have shown by 
their publications that they take more than a passing 
interest in our great dependency. Sir Arthur Cotton has 
been a strenuous advocate of the extension of navigable 
and irrigation canals; Mr. E. C. G. Thomas, judge of 
Vizagapatam, has written two pregnant pamphlets on 
famines in India, urging the importance of the improve- 
ment of the harbour of Vizagapatam and the canal and 


Cairo, a member of the 1878-9 Finance Commission, and 
Major-General F. Applegath and others have done their best 
to show how very much could be done to prevent famines in 
India by irrigation works and the provision of the means 
of transport between provinces which are never at the 
same time visited by the causes of famine. Ir. Giffen, 
President of the Statistical Society, recently gave some 
valuable statistical information on the Indian population, 
which is increasing rapidly under our rule, owing to the 


removal or limitation of several of the checks on its | P© 


growth, which were previously so active. At present the 


growth of the population is so rapid that its continuation | 8% 


at the same rate would make the problem of providing for 
it one of insurmountable difficulty, but fortunately the 
history of the world shows that the growth of populations, 
under the most favourable circumstances, is not so 
ro; ve, 

r he future historian of India will probably date the 
career of improvement through which India is now passing 
to the time of the great Sepoy mutiny. The turnin 

point in the history of India is no doubt to be foun 

about that date, when the national mind was first aroused 
to the vast field of enterprise and the great task of public 


works that had devolved upon us nationally, and it was P 


not until after the great Orissa famine that the mind of 
England became thoroughly aroused to the fact that, as 
the rulers of India, we were responsible for preventing 
the recurrence—and the consequence to the inhabitants— 
of these famines, and that the well-directed work of the 
civil engineer presented the certain means everywhere for 
the mitigation of those consequences, and, except in a few 
districts, for their absolute prevention. According to Sir 
James Caird, the area under cultivated crops in India is 
equal to one acre per head of the population, and in an 
important communication to a daily contemporary, he says 
that the population increases at the rate of two millions 
a year, and may be provided for by two methods—either 
“ by a progressive increase in the area of cultivated land, or 
by a gradually increasing produce from the land at present 
cultivated. The equivalents of the two methods are an 
extension of cultivation by two million acres annually, or 
an increased produce by one-tenth of a bushel annually 
from the present ac In a country like India, of 
ancient cultivation, the best and most available land has 
long been occupied. The cultivable area still untouched 
is stated to be abundantly extensive, but it will require 
much beyond the ordinary capital of an Indian cultivator 
to bring it into a state of production. We must, therefore, 
chiefly rely on the second method. One bushel of increase 
per acre gained gradually in ten years, from the present 
cultivated area, would meet the demand of a gradual 
increase in the same time of 20 millions of people. And, 
if a proportionate rate of increase could be attained in each 
decade, the increased population for a hundred years could 
be fed without much increase in area. The produce would 
then have ually risen from 10 to 20 bushels an acre. 
Each acre, instead of maintaining one person, would thus 
have become capable of maintaining two. This is a great 

Dut it is from a low point of production. 
And, considering the generally fertile nature of the soil, 
and that in most parts of India two crops can be got in 
the year, it would seem a very ible result. By these 
two methods, more or less combined, the increase of popu- 
lation may be safely met for a long time to come, and 
upon their wise development the success of the future 
Government of India must mainly depend.” 

Under two grand categories the means of prevention for 
Indian famines may be c¢ —equalise the rainfall 
and provide ample and rapid means of communica- 
tion, so that large areas where the crops may 
scanty can be timely fed from those in which they are 


ji | abundant; and facilitate the movement of the people 


from densely populated tracts. In some of the worst 
famines which have desolated Bengal and Central 
India, more grain existed in Tennasserim and Burmah 
than would have fed all the famine-stricken regions and 
left a superabundance for the natives of those provinces; 
but there was no sufficient means of transport possible 
between the distant regions, nor of distribution within 
reach of the starving crowds. Indeed, one of the most 


difficult circumstances to be dealt with in connection with 
these Indian famines is that the cet e which destroys all 
hope of the grain crop for human food destroys also the 
provender for the cattle, who die by hunger and thirst, and 
with them ends the means of local transport. On the one 
hand, then, the construction of harbours, railways, roads, 
and navigable canals; on the other, the husbanding of 
water in tanks and reservoirs, and the production of works 
of irrigation upon a sufficient scale to equalise the rainfail, 
and in reality to make an artificial climate for India, which 
shall render its agriculture independent of those violent 
fluctuations of drought or delu, + must ever characterise 
the monsoons and the rainfall which they are naturally 
supposed to bring, are the chief requirements to be met. 
Upon this broad text there is an almost boundless field for 
remark when we come to examine it in detail. No portion 
of the vast Indian peninsula has been less favourably 
circumstanced by nature than the immense tract extending 
for more than 1500 miles along the East or Malabar Coast 
from Calcutta to the mean latitude of Ceylon. Eastward 
of this broad littoral tract lies the table land of Central 
India, a country larger and more populous than France, 
with a very varied and fertile soil, capable of producing 
grain crops in boundless abundance, and with great areas 
of black cotton soil to a great extent left waste because 
the local demand for cotton is limited to the supply of the 
native village loom, which still clothes many of the 
people are poor, barbarous, and ignorant as compared wit 
is pestle of Bengal and of Western India. A large 
proportion of the male population have no useful employ- 
ment, and the produce exported annually is little more 
than nominal as compared with the natural capabilities of 
a vast country and immense population. The main cause 
for all this is, that, drawing an imagi meridian line 
down the centre of the vast peninsula, all its eastern area 
is to a great degree cut off from intercourse with the rest 
of the world by the absence of ports fit for the reception 
of sea-going ships along its vast coast line from Calcutta to 
the mouth of the Godavery in about lat. 16 N. The coast, 
unlike the abrupt and sharply rising western one, every- 
where slopes gradually down to the sea, with few headlands 
and no important inlets or indentations. There is one 
exception, however, to this generally harbourless coast, and 
it was the object of one of Mr. Thomas’s pamphlets, to 
which we have referred, to point out with much force and 
rspicuity the natural advantages for the formation, at an 
insignificant expense, of an important harbour at Viza- 
tam. 
t is not our intention, however, to speak of the require- 
ments of this part of India, but of the t work 
recently completed in the Punjaub. The Sirhind Canal is 
over five hundred miles in vine ge and has subsidiary 
channels of about two thousand miles in total length, 
distributing the waters of the Sutlej over three-quarters 
of a million of acres of thirsty soil. In requesting the 
Viceroy to open the Canal, Colonel Home delivered an 
address, giving an interesting account of its progress, and 
of the difficulties attending the construction of the canal 
from 1840, when the project was first su , up to the 
resent time. The he described as one of the largest 
in the world, and the second large work of its kind under- 
taken in the Punjaub since the province had come under 
British rule. An important feature in Colonel Home’s 
address was the assistance, which he warmly acknowledged, 
ungrudgingly given by all the chiefs through whose terri- 
tories the canal passed, referring particularly to the late 
Maharajah of Patiala and the present Council of the 
Regency, the Chiefs of Jhind, Nabha, Fureedkote, and 
Maler Kotla. He explained that the management of the 
internal distribution of the water would left to the 
village communities, Government interfering only to 
advise or to prevent wilful waste. The duties of the 
administrative staff would thus be lightened, and the 
eee": educated to a more intelligent appreciation of the 
nefits to be derived from canal irrigation. The total 
length of the canal, he said, was 502 statute miles, and 
when the works were completed 2500 miles of channel 
were to be maintained. The canal was ——- to irrigate 
through branches 522,000 acres in British and 261,000 
acres in the Native States of Sirhind and of Rajpootana. 
The total cost was estimated at 407 lakhs, of which 278 
lakhs were being defrayed by the British Government, 
and 129 lakhs by the Native States. 

The Sirhind Canal is an example of the great irrigation 
work which we have yet to perform in India, and which 
will contribute enormously to the welfare of the people, 
and must not only afford a great field of action for the 
civil engineer, but will co-operate with and increase the 
necessity for profitable railway enterprise. There are 
many economic and political questions which, brought 
about by the changes and innovations enforced by our 
rule, based upon Western modes of thought and habit, the 
statesman has yet to consider and settle; but the con- 
struction of navigation, irrigation, road, railway, and 
harbour works will do more to remove the poverty, to 
educate, and to ensure local independence, than any other 
reform can do without them. 

In the official report on the East India Famine Com- 
mission issued last year, it is stated that the excess of 
mortality during the last famine in 1877-78 amounted to 
5,280,000 human beings ; food in abundance, but unavail- 
able for want of means of t rt, was often not more 
than fifty miles distant from the stricken district. To 
diminish the effect of such oe age the Indian 
Government must either build canals, 


railways, and 
be | tramways on their own account, or give ye 6 Tee 


encouragement to those who furnish the means. The 
want of these railways, which might not pay at first, is of 
course most felt in districts which do not produce food 
adequate to the consumption, and therefore require it 
brought to them, but the success of the railways already 
made shows that even these would ultimately pay. 


BRIGHTON BEACH. 


A RECENT visit paid to the works at Hove, on which we 
have from time to time commented, has revealed features 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
| tiers in for insertion in THE ENGINEER, or 
F containing — must be accompanied by the name and 
address of writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 
railway communication therewith, all of which cou e : 
effected at a comparatively small outlay for the large area 
laced in intercommunication ; Sir J. F. Stephen and Sir 
x. Campbel: have done their best to excite some real 
interest in those public works in India which could be 
a carried out by competent men at no great cost; Sir James 
| 
Tut Enarweer can be had, by order, from any newsagent in town or country = 
at the various railway stations ; or it can, Uf preferred, be supplied direct 
from the office on the following terms (paid in advance) :-— 
(including double numbers)... £0 14s. 6d. 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance > 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by Post-ofice order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
Le 
SOCIETY OF ENGINEERS.—Monday, Dec, 4th, at 7.30 p.m., a r ; 
be read “ On the Strength of Boiler Flues,” by Mr. W. Martin, the ead ; 
features of which are as follows :—Introduction. Importance of the sub- 
ject. Flue the weakest part of a boiler. Difficulty of discovering 
weakness by testing. Theoretical investigation of strength. Experi- 
mental de of strength. Fairbairn’s experiments, &c. Stren) ; 
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in connection with the deposit of beach there which are 
of on interest, as being likely to demonstrate the pro- 
bable effects of groynes constructed at an angle with the 
shore line. We have been able to keep our readers fully 
informed of the action induced by these groynes while 
they have been under construction; and in our last article 
we stated our belief that they were likely to prove of prac- 
tical effect in accumulating shingle. So they have been, 
certainly, but in so strange and unexpected a manner, that 
the engineer who designed them must feel as if he were a 
modern prototype of the Sisyphus of classical story. 
During the interval that has elapsed since our penultimate 
visit to these works, the groynes we then described as only 
partially finished have mainly been completed, and we 
fully expected, in spite of the storms which have raged 
since that date, to find shingle heavily piled against the 
west or windward sides of the groynes. It was, therefore, 
greatly to our astonishment that we found that in a con- 
siderable number of instances the beach lay instead 
thickly to the leeward of them, while the windward side 
was completely denuded, and the strong ties of rough tree 
stems, instead of fulfilling their designed function as ties, 
had had that function reversed, and were acting as struts. 
The groynes had, as is usual, been built with a batter 
towards the west to resist the expected pressure on 
that side, and the result now is that in the cases of 
the groynes referred to that batter has been injuriously in- 
creased by the reverse pressure to which they have to submit. 
This singular occurrence was so opposed to all the theories 
we have founded on our previous observations, that we 
sought for some time for a possible explanation before one 
occurred to us. Before entering upon this point, however, 
it may be as well to lay before our readers information 
given to us as toa somewhat similar phenomenon which 
occurred at Felixstowe on one occasion. The beach at that 
place is composed of very fine gravel with sand and small 
shells. Small groynes of wood are used to stop it from tra- 
velling. During a month’s observation by our informant the 
beach was packed 2ft. to 3ft. high against the south side 
of the groynes, the wind during the period of observation 
having been constant from that quarter, and being practi- 
cally an off shore wind. One night the wind changed 
round to the north-east, and, in one tide, the arrangement 
of beach was completely altered and all the groynes packed 
on the other side. The hypothesis submitted to us is that 
a similar shift of wind may have operated to produce the 
state of things we have remarked at Hove. But when 
endeavouring to realise the cause in the latter case, we 
observed that the reversal of accumulation became much 
more strikingly apparent as the angle of the groynes with 
the windward shore line became more obtuse—as, so to 
speak, they approached parallelism:with it. In our earlier 
articles on this subject we referred to Mr. Ellice-Clark’s 
proposal to adopt a series of trending groynes, 
each succeeding one approaching more nearly to 
that parallelism, and we received a letter from 
that gentleman giving a sketch illustrative of his 
design, which we published. Our readers will there- 
fore be able, from that sketch, to understand our 
reference to this matter. We observed, as we have said, 
that the reversed action became more strongly apparent as 
the flatter groynes were reached, and that those which 
approached the rectangle were not subject to the same 
action. In fact, Mr. Ellice-Clark’s plan has, in one sense, 
succeeded only too well. Designed to prevent the well- 
known scouring action induced along the leeward face of 
sea groynes, it has most effectually done it; but the 
weather face has become almost entirely bared of beach 
owing to the scour of the diverted current from the 
neighbouring groyne. It was observable that those groynes, 
constructed at the old-fashioned right-angle had secured a 
large deposit of shingle, piled some 10ft. high or more 
against their weather face, and actually travelling over 
the top of such groynes; but former experience was borne 
out by the fact that there was scarcely any counterpoise 
deposit on the leeward side. The two ultimate groynes, 
in fact, of the series were the exact opposites in their 
results to each other, and we saw, we thought, that it is 
between these two extremes that the happy and, probably, 
successful medium may be found. We were unprovided 
at the time of our visit with instruments to measure the 
angles of the several groynes, but at one of these, which 
appeared to vary about 15 deg. from the right-angle, we 
observed the accumulation of shingle to be about equal on 
both sides. In the cases where this angle was exceeded, 
the unexpected results we have described seemed to 
become developed in a ratio nearly corresponding to such 
excess. Hence our inference is that the angle of 15 deg., 
or thereabouts, seems to be that likely to afford the best 
chance of success, 

It will be apparent that between this case at Hove and 
that we have cited as regards Felixstowe there is really no 
similarity, for in the latter instance the accumulation of 
beach was the same at every groyne, and that therefore 
the prevalence of wind from a particular quarter cannot in 
any way be assigned as a probable cause of what has 
occurred at Hove. It would seem that the action set up 
by the new groynes must have become apparent to Mr. 
Ellice-Clark not long after our former visit, for the last 
and most parallel groyne of his trending series was evi- 
dently stopped when about two-thirds completed, and the 
remaining third finished at a reversed angle to the previ- 
ous line. What the effect of this will be is not yet appa- 
rent to a sufficient extent to enable us to judge as to the 
advisability of the course pursued. It may now, we 
think, be accepted as the fact that while a slight deviation 
from the old rectangular system of design produces decided 
improvement, the angle cannot be increased without setting 
up an action which mars the object had in view. We 
were glad to observe that the concrete groyne nearest to 
Brighton—in fact, marking almost the boundary line 
between the two parishes—has been run out at about the 
angle we have above named as appearing to us the most 
promising of success, viz., about 15 deg. from the perpen- 
dicular line. The end of this groyne, after leaving the 
normal beach line, has been somewhat sharply curved 
towards the east, and this appears to have added eonsider- 


ably to the effect produced b 
groyne itself in arresting the 
eastward or leeward face. 

In our earlier remarks on these works we anney 
urged that in these and similar constructions too muc 
should not be attempted. The principle we advanced was 
that the main object should be to secure what exists, with- 
out attempting by high groynes and large and unnecessary 
accumulations to defraud neighbouring sites. More espe- 
cially we suggested the desirability of this course being 
—— as regards the groyne last noticed, that which we 

ave designated for distinction the boundary groyne. 
Happily, as we think, Mr. Ellice-Clark has adopted this 
plan, and with an effect which fully justified our recom- 
mendation of it, for all the beach on either side of this 
groyne remains 7” situ, and tbere is none of that painfull 
one-sided accumulation so noticeable at some of the hig 
groynes more to the westward, which can only have 
become lodged there by the defrauding of all the length 
of beach between them and those more to the eastward. 
It is on this topic that a correspondent, whose letter we 
recently published, addressed us, and our own observation 
“mag how just his condemnation of high groynes has 
n. We receive from many quarters intimation of the 
interest with which Mr. Ellice-Clarke’s experiment at 
Hove has been and is being watched. It is, in fact, one of 
great importance to engineers, and the partial failure which 
we have noticed will afford a useful lesson to those 
engaged on similar works. We do not pretend that as 
yet we can deduce a final conclusion from the 
works in their existing condition of incompleteness, 
nor until their results have been watched under more 
extended conditions of variance ; but we believe we shall 
not ultimately be found to have been greatly out if we 
assume, on the basis of past observations, that the most 
economical and effective system of coast defence when the 
shore line is threatened will consist in concrete groynes at 
wide intervals built but very slightly above the existing 
shingle level, and having intermediate timber groynes 
should a number in excess of those to be constructed in 
concrete appear to be required to temporarily aid in 
accumulation. All these groynes, we hold, should be run 
out at the angle of 15 deg. or thereabouts, and should 
extend but very slightly beyond the normal beach line, 
and there terminate in a short curved head in the direction 
of the prevailing currents. 

In cases where, as at certain points at Hove, the mis- 
chief has been too sudden and rapid to admit of the 
a required for such a course, the earth line should 

at once protected along all its threatened length by a 
low wall of concrete, and an accumulation of shingle to 
guard against undermining ensured by a series of short 
and low groynes on the system above stated; but these 
should be only just sutticiently high to effect this purpose, 
and not of such a height as to arrest a large and needless 
quantity of the beach, and prevent the travel of the 
surplus to points further up the coast. For it will be 
aiediesthed it is to such unwarrantable accumulation 
to the westward of Hove by independent authorities that 
Mr. Ellice-Clark attributes the present trouble of his 
employers, the Hove Commissioners. Were imperial con- 
trol of such matteis established, such seltish and useless 
proceedings would in the future be impossible. 


the slight angle of the 
enudation of beech on its 


LATENT HEAT. 


Whew steam is being made, it is known that after a 
certain temperature has been reached the water becomes 
no hotter. It then boils, and steam is formed. It is 
commonly stated that the heat poured into the water after 
ebullition commences ceases to be sensible, becoming 
“latent” or hidden in the steam. This word “latent” is 
misleading, because it gives the idea that the heat still 
exists as such, and very ingenious hypotheses have been 
framed and published to explain why a thermometer 
could not take cognisance of its existence. But no 
hypothesis of this kind is needed. The truth is that 
there is no such thing as latent heat. The words suttice, 
however, to indicate the nature of certain phenomena; and 
this being the case, we do not desire to see them expunged 
from the dictionary. But we do wish to see them used with 
an intelligent perception of what they mean. A pound of 
steam at a pressure, say, of 100 lb. on the square inch has 
that intensity of heat vibration corresponding to 328 deg. 
Fah., and it contains a quantity of heat equivalent in 
thermal units to 328 x 772=253,216 foot-pounds, and this is 
absolutely all the heat which exists in 1 lb. of such steam. 
But there has been imparted besides to it heat enough to 
do work on it equivalent to 883 X 772 = 681,576 foot- 
pounds. But this heat has no existence in the steam. It 
is not there, and consequently the thermometer cannot 
indicate its presence. So far from being latent or hidden, 
it has absolutely no existence at all. What, then, has 
become of this enormous amount of energy, equivalent to 
lifting a weight of 304 tons lft. high, or of lifting one ton 
to the top of the dome of St. Paul’s? 

Water is supposed to consist of a multitude of exces- 
sively minute spheres, retained in close propinquity to 
each other by some force, the precise nature of which no 
one knows anything definitely about. These spheres have 
two kinds of motion among themselves, first what may be 
termed mechanical motion, or currents, set up by external 
influences, or when a vessel containing water is shaken ; 
and secondly, a motion due to the presence of heat—-in 
other words, thermal motion. The precise nature of this 
motion is not understood. Those who are familiar with 
mathematical investigations and the works of such men as 
Rankine and Thomson need be told nothing on this subject ; 
but we are not writing now for mathematicians, but 
for those who having no time for abstruse thought, 
nevertheless wish to acquire some accurate conceptions of 
the true nature of processes going on before their eyes 
daily. For these it will be enough to say that the heat 
motion of water is assumed under one hypothesis to be in 
the nature of a whirlpool ; that is to say,the molecules are 
continuously rotating round centres among themselves. If 
there was no heat at all in water it would be a dense hard 
mass~an extemely solid ice in fact; and a8 soon a8 


sufficient heat motion is taken out of it, we know 
that the whirling of the molecules among themselves 
to a great extent ceases, and we have ice. Now when 
steam is made, the whirling motion becomes more and 
more rapid and intense as the temperature of the water 
increases, and at last a point is reached when the force 
retaining the molecules in propinquity, to which we have 
referred above, is entirely overcome, and the molecules 
then fly apart. The result is steam; and the molecules 
of water in the shape of steam have then another 
kind of motion besides that of heat. They are 
assumed to move in straight lines, and coming continually 
in contact with the walls of the vessel in which the steam 
is confined, they rebound from them, and being multi- 
tudinous past all conception, this constant bombard- 
ment produces the effect known as pressure. Besides this 
longitudinal movement, however, the molecules also retain 
heat motion, which is capable of affecting a thermometer, 
which the other motion is not. Thus, then, we have in one 
pound of steam two sets of motion—one heat-motion, 
equivalent to 253,216 foot-pounds of work, and the other 
pressure-motion, equivalent to 681,576 foot-pounds, Thus, 
then, it will be seen that latent heat does not exist. It is 
not to be supposed that the statements we have made 
regarding the motions in water are more than theories. 
Nothing is, of course, certainly known on the subject; but 
the theories are generally regarded by competent authori- 
ties as in the main satisfactory. They have received 
developments and modifications, to which we need do no 
more than barely refer here. The broad fact, however, 
remains, that the heat said to be latent has really been 
converted into work, expended in overcoming the foree 
which retained the molecules of water close to each other, 
and it is no more heat than is the journey performed by a 
train running from London to Liverpool. The engine tire 
has done work in two ways—it has produced steam, and it 
has conveyed a heavy train some 200 miles; but it would 
be just as correct to say that the heat of the fire had 
become latent in the train, as to say that is has become 
latent in the water. 

The conversion of heat in this way into work is not 

culiar to water. Thus, whenever any body, as ice ora 
metal, is melted, heat is said to become latent. In reality 
it is converted into work expended in overcoming the 
coherent force of the thing melted. Thus, the latent heat 
of ice isin round numbers 140 deg. Fah. That is to say, 
if we take a lump of ice, and having raised it to 32 deg,, if 
we go on applying heat it will become no hotter, but it 
will begin to melt, and 1 Ib, of it will require 140 x 772= 
108,080 foot-pounds for complete fusion, Mercury is solid 
at temperatures below — 39 deg. Fah.; its latent heat is 
ouly 2°82 deg. Centigrade ; that of lead is 5:4, while that 
of silver is 14°25, Returning to steam, we may divide the 
work done on a pound of water in raising it from 
32 deg. Fah. to 212deg. Fah., and boiling it all away 
at that temperature in the following way: ap wag 
the temperature of the water from 32 deg. to 212 deg., an 
lessening the coherence of the molecules, 180°89 thermal units, 
equivalent to 139,653 foot-pounds, and representing about 
15°77 per cent. of the whole work done on 1 lb. of water. 
The work of destroying the cohesion of the molecules— 
making steam, in fact—represents 893°66 thermal units, 
and 689,910 foot-pounds. Increasing the volume of the 
water from what it had as water to what. it has as steam, 
72 thermal units and 55,610 foot-pounds. The total is, 
omitting fractions, 1146 units and 885,000 foot-pounds. 
The distribution of the work done will vary as the pres- 
sure augments, less heat being converted into water as the 
pressure rises, because the molecules cannot be separated 
so far from each other; more heat therefore remains in 
the steam—in other words, its temperature rises with the 
pressure. At about 1200 deg. we should have no steam 
whatever formed. The pressure would be considerably 
over a ton on the square inch, and all the heat would be 
sensible. Jacob Perkins actually made water red hot in 
this way in the early part of the present century. 

It may be said that the heat cannot be lost because it all 
reappears again when steam is condensed. That it 
reappears is quite true; but that is simply due to the fact 
that the work done on the molecules in separating them 
reappears as heat when they coalesce again ; but there is one 
important fact to be taken into account—the heat never 
reappears of the same intensity. In order to obtain it, a 
surface colder than the temperature of the steam must be 
provided. If it is not colder, condensation will not take 
place. In other words, what Sir W. Thomson has called 
degradation of energy occurs, and this degradation, 
we may add, is going on constantly in the universe, the 
tendency being to the production of an average tempera- 
ture throughout it. Thus, when we burn a pound of coal 
we get heat of a certain intensity; but there is no known 
process of nature by which this heat could be made to 
reappear in the same quantity and intensity. Thus, for 
example, we can burn coal and produce a heat of, say, 
1800 deg. ina furnace, and we can employ an engine to 
drive a dynamo, and work are lamps with a temperature 
of, let. us say, 4000 deg. Here there is apparently an 
exaltation of energy; but it is only apparent, the quantity 
of heat produced by the arc a? being quite trifling when 
compared with that expended by the engine. If we are 
asked why it is that steam in condensing returns in the 
shape of heat the work expended on it, we reply that we 
cannot tell; nor cananyoneelse. But we do know that if 
any portion of the pressure-motion to which we have 
referred be taken out of the steam by letting it do work 
in a cylinder on a piston, then the whole of the so-called 
latent heat will not reappear. The difference precisely 
represents the amount of work done by the engine, and 
this fact has been used as a means of determining the 
efficiency of an engine. This is done by ascertaining the 
weight of the steam used in the engine in any given 
time, and the weight of condensing water employed, 
and finding out how much the temperature of the latter 
is raised. If the steam did no work the whole of the 
heat put into it would reappear in the condensing 
water. It is clear that the greater the work done the 
lese will be the heat found in theeondenser, Thus, if of twe 
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engines the one returns 90 per cent. of the whole heat to 
the condenser, and the other returns 82 per cent., the 
last is the more economical engine of the two. Unfortu- 
nately the difficulty met with in measuring the large quan- 
tity of water required for condensation is very great, which 
severely militates against the efficiency of this method of 
testing the performance of steam engines. 


THE CONTINENTAL METAL INDUSTRIES, 


TxouGH fairly provided with orders for immediate execution, 
the prospects of next year's trade are not considered by any 
means brilliant in some branches of the iron trade on the Conti- 
nent. In an official report presented to the German Government 
the Silesian Miners’ and Ironfounders’ Association calls attention 
to the injuriouseffect on the industries it represents which is bein 
exercised by the new Russian tariff of importduties, The establish- 
ments which have been started in Poland by means of German 
capital have, of course, prospects of a more flourishing character, 
and their united production will probably amount, during next 
year, to 38,000 tons of rolled iron, of a value of about £250,000. 
This output is equal to the normal annual exports from Upper 
Silesia to Russia, and represents the work of 2000 men. The 
imports of zinc and zinc plates will, it is stated by the 4/etallar- 
beiter, be rendered impossible by the new duties, which, on zinc, 
amount to one-third of the value. Lead and lead manufacturers 
will suffer in a like manner. The Rhenish-Westphalian districts 
have usually sent 50,000 tons of rolled iron and wire to Russia, 
and though the latter is at the moment allowed to enter free, the 
imposition of a prohibitive duty is considered so imminent as to 
affect in an appreciable manner the tone of the wire industry. 
The Westphalian small iron industry has been fortunate in 
getting its productions into the Dutch market in connection with 
the export trade. It is stated that an English firm recently had 
a delivery of 13,000 export hoes refused by the Dutch Govern- 
ment, and the order was then given out by the English house to 
a German firm. The delivery was made, it is said, with rapidity 
and to the satisfaction of the authorities, the hoes having been 
manufactured by a new patent process. The Dutch Government 
is said to have since placed some orders in the factory which had 
ty these hoes. The Austro-Hungarian iron industry has 

n, as yet, comparatively little affected by the general depres- 
sion, The construction of the Galician Transversal Railway is 
expected to give an impetus to the iron manufacturing industry, 
as the important centres of Wadowice, Sayhisch, and Jordanow 
will be brought into direct communication with the coal dis- 
tricts, and the distribution of their manufactured products will 
also be facilitated by the new line. 


THE LIME PROCESS OF GETTING COAL, 

Tar Midland Institute of Mining, Civil, and Mechanical Engi- 
neers met at the Victoria Hotel, Sheffield, on Tuesday, to consider 
the new process of getting coal by lime instead of gunpowder or 
wedging. Mr. T. Carrington, Kiveton Park Colliery, presided, 
and there was a large attendance of representatives of various 
collieries, with Mr. John Gerrard, Government Inspector of 
Mines in Yorkshire, and Major Moseley, and the gentlemen 
interested in the patent for the process. The latter gentleman, 
at the request of the chairman, gave some particulars of trials 
which had recently been made. At a trial in Belgium, with coal 
of a somewhat friable nature, and lying in an inclined position, 
three attempts were made. The first nine shots brought down 
30 tons of coal, producing 73 per cent. of large; the second 
attempt, nine shots, brought down 28 tons, with 54 per cent. of 
large ; the third time was practically the same as the first. The 
manager of the colliery stated that the pits had been worked 
since 1857, and they had never previously got more than 20 per 
cent, of large coal. In Austria experiments had been made at 
collieries belonging to Baron Rothschild, the State railways, and 
Count Lange. They were splendid coalfields, some of the seams 
being 15ft. thick. There again the results were equally satis- 
factory, the advantage over the coal got by powder being very 
marked. The chairman said that what was wanted in South 
Yorkshire was some method by which they could do away with 
powder, in consequence of the fiery nature of the Barnsley and 
Silkstone seams. Coalowners and managers would regard that 
as of far more importance than even the saving in small. Major 
Moseley said the systein was absolutely safe. There were neither 
fire, nor flame, nor anything of that kind connected with it. 
The lime process could not possibly ignite gas. Mr. Rhodes said 
that the experiments at Aldwarke Main Colliery— Messrs. John 
Brown and Co.’s pits—had not been a success, owing probably to 
the coal in the Swallow Wooa seam, where the trial was made, 
not being of a kind to give way to the expansion of the lime. 
Mr. A. M. Chambers said the trials at Thorncliffe Collieries had 
been very successful, and the men were desirous of continuing 
the use of the lime, which they were convinced conduced mate- 
rially to their safety. The discussion was adjourned until 
various experiments now being conducted in the district have 
been concluded. 


THE BASIC PROCESS, 


Mr. Gitcurist read,"on Saturday night, at Dudley, before the 
members of the Mill and Forge Managers’ iation, a paper, 
the joint production of himself and Mr. Thomas, detailing the 
facts, brought down to the latest date, as to the progress of their 
system of making steel from phosphoric iron. Whilst the out- 
put in England is 572,604 tons a year, that upon the European 
Continent is 1,196,600 tons. Upon the Continent also twenty- 
five converters are now being built, with a monthly capacity of 
36,000 tons ; whereas in England the number is nine, and the 
monthly capacityj16,000 tons. That those who have had most 
experience here of the process are not abandoning it. Messrs. 
Thomas and Gilchrist would have it inferred from the statement 
that not a little of the larger make yet to take place in England 
will characterise the operations at the Eston Works of Messrs. 
Bolckow, Vaughan, and Co. Already the largest outturn by the 
process at any one works anywhere is at Eston, where the make 
in October was 9600 tons. Eston, we need hardly state, is as 
yet the only English works in operation; but in the same 
month 37,639 tons in all were made upon the Continent, at one 
works in France, one in Belgium, eight in Germany, three in 
Austria, and one in Russia. The largest weight turned out at 
any one foreign works in October was 7000 tons, which was made 
in two 94-ton converters, at the works of the Dortmund Union. 
Adducing what had already been" done with the common pigs of 
Staffordshire—where the ironworks managers admitted there had 
been plentiful success in rolling sheets—Mr. Gilchrist intimated 
that neither had he doubts as to the ultimate success of the pro- 
cess in the making of welding iron or boiler rings. Mr. Head and 
Mr. Charles Cochrane were amongst the ironmasters present at 
the Dudley meeting, and they expressed their confidence in the 
‘process. Touching the question of cost, Mr. Gilchrist still main- 
tained that 74s, 11d. would be that of the puddled bar from 
Staffordshire common iron, the cost of the basic ingot from, the 
like material being, on the contrary, 69s, 8d) 
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Memoirs of the Science Department, Tokio Daigaku (University of 
Tokio), No. 8. The Wave-Lengths of Some of the Principal 
Fraunhofer Lines of the Solar Spectrum. By T. C. MENDENHALL, 
Ph.D., Professor of Experimental Physics in Tokio Daigaku. 
Published ,by Tokio Daigaku, Tokio, 2541 (1881). 

The length of light-waves of given colour has for several 

years ranked among the most accurately determined phy- 

sical constants, In 1868 Angstrém published his results 
of the determinations of the wave-lengths of many hun- 
dreds of the dark lines—determinations made with such 
accuracy that they serve as a model of what scientific work 
should of Ditscheiner’s results, like those of others, such 
as Van der Willigen and Mascart, differed from those 


&| obtained by Angstrém, as can be seen by reference to 


“Watts’s Index of Spectra,” whilst those published by 
Ditscheiner at a later period differ still more from those 
of Angstrém. It seemed, therefore, desirable to the author 
to measure a number of these wave-lengths again, and 
explain the disparity in these results, He used a very 
good spectrometer, prepared by Messrs. Fauth and Co., of 
Washington, D.C., U.S.A., and a number of diffraction 
gratings, ruled by Mr. Chapman, upon Rutherford’s 
machine. Three were upon metal and one on glass. The 
composition of the metal is of copper and tin, in the ratio 
of 17 parts of the former to 8 of the latter. The lines 
were nominally ruled at the rate of 17,296 to one English 
inch; and the finest of the three consisted of about 30,000 
lines. It is a grating of great dispersive power, and was 
the one chiefly used. In his experiments neither the A nor 
the H lines were included in the measurements, as they 
could not be observed with sufticient satisfaction to make 
a measurement desirable. The corrections for temperature 
and barometric variation were made with the greatest 
care, and the value of the grating space—by far the most 
difficult quantity to determine with accuracy—was ascer- 
tained with great exactitude. The lines, the wave-lengths 
of which were carefully measured, were Fraunhofer’s lines, 
B, C,D,, D,, E, 6,, 5,, F, and G, and his results 
accord so well with those given by Angstrém that they 
justify his assertion, that any other wave-length measure- 
ments that differ widely or irregularly from these, must 
be incorrect. An excellent photograph of the spectroscope 
accompanies the memoir. 


Papers on Mechanical Subjects. By Sir JosepH Wuitwortu, 
F.R.S. Part I. True Planes, Screw-threads, and Standard 
Measures, London: E.and F. N. Spon. Manchester: T. J. 
Day. 1882. 

Sir JosepH Wurtworrs has at various times written many 

papers, some short, some long, but for the most part excel- 

lent in subject and method. These, or at least a good 
many of them, he is now collecting, with the object of 
publishing them for the benefit of students and working 
men in avery cheapand convenientform. The price of each 
part will be about one shilling, we believe, and it is impos- 
sible for the student or the fitter to spend a’shilling better 
than in the purchase of the book before us. There are 
many points on which we do not quite agree with Sir 

Joseph. For example, as to the value of scraped surfaces 

for slide valves, and of the metrical system; but we none 

the less recognise the importance of what he has taught. 

In the present volume we have three short and excellent 

treatises on true planes, screw-threads, and standard mea- 

sures—all subjects of the utmost interest to the engineer. 

We understand that the remaining parts, about three in 

number, we believe, will be published as soon as possible, one 

on rifled weapons of war early in the new year. We 
welcome this publication, and hope that it will meet with 
the attention and popularity it deserves. 


THE FERRANTI DYNAMO. 

On Monday evening a number of gentlemen, including 
many well-known electricians, saw a Ferranti dynamo ma- 
chine at work. So much has been said about this machine 
that the invitations sent out by Messrs. Hammond for 
Monday night were freely accepted. The machine was 
fitted in one of the arches under Cannon-street Railway 
station, close to Thames-street. Although we speak of it 
as a railway arch, it is, for practical purposes, a lofty hall 
with an arched roof, the ends being filled in and fitted 
with large windows. The walls and roof being white- 
washed, all the conditions most favourable to lighting were 
present. In the centre of the building stood a compound 
engine by Messrs. Fowler, of Leeds, of the now well- 
known “Yorkshire” type. At one side of the engine was 
fixed the Ferranti machine; at the other side a very small 
Siemens machine used as an exciter. A counter shaft ran 
across one end of the arch. This was driven by a belt 
from the fly-wheel of the engine, and from it returned 
two other belts, one driving the Ferranti machine, and the 
other the exciter. All round the building about the level 
of the cornice, and round the windows at one end, were 
fitted Swan incandescent lamps arranged in series of three. 
In all there were 321 lamps alight. These were all of 
what is known as the A 1 pattern, with a nominal photo- 
metric value of eighteen candles. Each lamp, according 
to Mr. Swan’s statement, requires 41 volts, E.M.F., and hasa 
resistance of 53 ohms cold. Hot the resistance is about 
32 ohms, and the 18-candle current is therefore 1:28 
Ampéres. 

The Ferranti machine is illustrated by the accompanying 
engraving, as far as its external appearance is concerned. 
It is an exceedingly simple machine. It consists of a 
cast iron frame having two cheek plates, between which 
are arranged thirty-two bobbins with cores of soft iron. 
Each core is wound with four layers of wire one-seventh 
of an inch in diameter. The coils are connected up in 
series, and the resistance of the whole is 2°5 ohms. ese 
are the field magnets, and are excited by the little Sie- 
mens machine to which we have already referred. This 
requires 1°7-horse power to drive it, giving a current 
of about 2°1 Ampéres, The armature isthe special 
feature of their invention, but Mesers: Ferrant: and 


Thompson request that it should not be described in detail 
pending the completion of foreign patents. It must suffice 
to say that the current is produced by the passage of a 
copper tape through the magnetic fields of the two 
sets of electro-magnets before described. In THE Enat- 
NEER for the 13th of October, page 271, we said, 
“We may add that it is stated Mr. Ferranti has in- 
cluded in a patent what has been called a disc armature, 
but is not one in the sense we have described, consisting 
instead of a waved copper strip revolving in the plane of 
the armature disc.” This passage conveys an excellent 
idea of the construction of the armature. We believe that 
our engraving, taken with what we have just written, 
will make the construction of the machine tolerably intel- 
ligible to our readers without further explanation. Its 
total weight is 11? cwt. Its price is £250. Near it in 
the hall, for the sake of contrast, was placed the largest. 
sized Brush machine made, costing £550. It is claimed 
that the Ferranti machine can do as much work, but the 
comparison is not fair, for the Brush machine shown is in- 
tended to drive forty arc lamps, giving 80,000-candles, 
while the Ferranti machine is intended for incandescent 
lighting only. It will be remembered that very extravagant 
statements have appeared in the pages of some of our 
contemporaries concerning the efficiency of the Ferranti 
machine, one writer going so far as to assert that it would 
do five times as much work as any other machine in the 
market. This was taken to mean that it had a five-fold 
efficiency per horse-power put through it. This was sub- 
sequently explained away, and the world was told that all 
that was meant was that, considering its weight and cost 
and dimensions, it was five times as efficient as any other 
machine. We are now ina position to say whether this 
statement is anywhere near the truth. 

On Monday night Messrs. Thompson and Ferranti 
answered every question we asked, and permitted us to 
take diagrams from the engine; in so far everything was 
conducted in the most straightforward way. We append 
reduced copies of the four diagrams which we took. The 
engine, we may remark, ran very irregularly; the dia- 
grams were taken with two Richard’s indicators successively. 
The low-pressure cylinder was first indicated at both ends 
and then the high-pressure cylinder. No time was lost. 


When the first diagram was taken the speed was 110 revo- 
lutions, when the second was taken it was 114. The first 
high-pressure diagram was taken at 116 revolutions, and 
the second at 110 revolutions. The engine ran fairly 
steadily in the sense that the rise and fall in speed was 
not effected by jerks; but its performance was, on the 
whole, bad, as will be seen from the diagrams. Although 
the boiler pressure was 85 lb., the cylinder pressure did not 
much exceed 601b. The high-pressure diagrams are fairly 
good, although deficient in lead; but the distribution of 
power between the two cylinders is very bad, and the back 

ressure in the low-pressure cylinder excessive. Messrs. 
em ought to reorganise their valve gear. The average 
power indicated by the engine as a mean of the four 
diagrams was 26°7-horses. It is more than probable that 
nearly 5-horse power was expended in driving the belting, 
countershafting, and the exciter, leaving, say, 22 as the 
power put into the Ferranti dynamo machine. 

On one of the walls was stencilled in black letters the 
words and figures, “160 Ampéres, 125 volts;” and this, 
we were told, represented the performance of the machine. 

160 X 125 
Now 746 
was only indicating 26°7, and but 22-horse power were 
available for the machine; so that it is certain that, at the 
time we indicated the engine, the performance of the 
machine did not coincide with the statement on the wall. 
It is proper to add, however, that we understand that 400 
lamps were driven for about two hours before our visit, 
and the statement might be true of this experiment. With 
this, however, we have nothing to do. We are dealing 
now only with what came under our own observation. 

Turning now to the lamps, we have stated that they 
require an electro-motive force of 41 volts; and as the 
were in series of three, we have 41 X 3 = 123 volts; and 
allowing for circuit resistance, this corresponds accurately 
enough with the before-mentioned statement on the wall. 
But each lamp requires 1:28 Ampéres of current, and 
1:28 x 41 

746 
horse power, or for 321 lamps as nearly as possible 23- 
horse power. But, as we have seen, there was not more 
than 22-horse power available. Furthermore, it must be 
remembered that if 90 per cent. of the power put into a 
dynamo machinecomes out again, the result is very high, but 
this would leave less than 20-horse power available for 
current; consequently it is obvious that the lamps 
could not have been worked up to 18-candles each. 
Indeed, this was obvious on inspection. A great varia- 
tion in brilliance was apparent; some of the lamps, it 
appeared, were giving more nearly 8-candles than 
18-candles. Thus we are once more face to face with the 
old difficulty. As soon as we come to estimate the value 
of adynamo in candle power, the want of any definite 
photometric standard turns up. We have no doubt that a 
large number of the lamps was working quite up to 
18-candles, but a much larger number must have ' 
considerably below it, Whatever uncertainty, however, 


= 25'4-horse power. But the engine 


= '07-horse power, or over fourteen lamps per 
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may exist on this point, it is at least clear that the Ferranti 
d 0 does no more work per horse-power than the 


Siemens, the Burgin, or any other machine already 
in the market. Its advantages lie in the simplicity and 
ch of its construction, and its eo size and 

ight. These advantages have been secured entirely 
by the adoption of a very high velocity for the 
armature. It ran at 1900 to 1950 revolutions during the 
time of our visit, and has been driven at 2000 revolutions. 
Velocities nearly as great have been got with the Siemens 
and Edison machines, but the armatures being much 
smaller in diameter, the angular velocity is less. Now it 
is well known that to a considerable extent speed may be 
made to take the place of wire; that is to say, we can 
augment the electro-motive force of a dynamo either by 
winding the armature with fine wire or by increasing the 


THE FERRANT! DYNAMO MACHINE. 


Mr. Ferranti goes on the assumption that speed is, 
on the whole, cheaper and better than wire, and we are not 
pre to dispute the point. We may say, in conclusion, 
that the heating anticipated by some electricians as a result 
of the cross currents set up in the breadth of the tape, as 
explained in Toe Encrveer for October 27th, does not 
appear to act injuriously in the Ferranti machine ; at least, 

e machine, alter being several hours at work, was on 
Monday quite cool enough for all practical pu It 
too, that these currents might be got rid of to a great 
extent by reducing the width of the tape; in fact, an 
armature with tapes but one-fourth of an inch wide might 
be used if need be. It might also be found worth while 
to try the effect of doubling the copper on itself thus D, so 
that both edges would be at one side. 


PROPOSED MEMORIAL TO TREVITHICK.—A meeting was held on 
Wednesday, November 15th, in the rooms of the Society of Arts 
—Mr. Hyde Clarke in the chair—to consider the means to be taken 
for the p of commemorating next year, the fiftieth anni- 
versary of the death of Richard Trevithick, the inventor of the 
high-pressure engine. It was resolved—*‘ That, in the opinion of 
this meeting, next year being the fiftieth anniversary of the death 
of Richard Trevithick, it should be commemorated by some 
permanent memorial; and that the following gentlemen form the 
committee, with power to add to their number :—Messrs. Hyde 
Clarke, F. W. Webb, H. Chapman, W. Husband, H. Trueman 
Wood, Professor Pole, Captain John Davis, and Frank Harvey.” 
Captain Davis was appointed honorary secretary. 

THE InoN TrRaDE.—We extract the following from Messrs. 
Bolling and Lowe’s report on the iron trade :—“‘We cannot a 
shipbuilding to be continued at the same rate as during the last 
twelve months, but sufficient orders for vessels are on hand to pro- 
vide remunerative work for some time. Instead of vessels, we 
should rather have said steamers, for sailing vessels are now the 
exception, and the modern shipbuilding yard depends, for the con- 
struction of the day upon affiliated trades supplying it with iron, 
steel, forgings, tubes, &c., to such an extent that we may almost 
regard shipbuilding as a barometer of British trades, just as were 
formerly cotton mills. Bridge builders, locomotive makers, wagon 
builders, Ney implement makers, engine and boiler makers, 
&c., are of work, for home and foreign account, and at satis- 
factory prices. Manufacturers of rails, on the other hand, com- 
plain, and are endeavouring to form an alliance for improving their 
position. Since rail making became a leading industry in this 
country, the violent fluctuations in prices have always been caused 
through the demand from the United States, which are the great 
consumers of rails. They now possess 110,000 miles of railroad as 
against 108,000 miles in all Europe, and at the same time their 

action of finished rails has been —~ increasing. Last year 

the United States turned out 2,150, tons of rails, this year’s 
production will be about 3,110,000 tons, a sufficient yan 4 to 
satisfy wants of renewals, and equip the new lines which are being 
built. japan ee | the continuance of orders coming to 
England is exceedingly remote, unless prices in the United States 
should rise considerably or a great change come over their fiscal 
licy, but we see no reason to expect either course. A few 
will show the exact position. Taking the cost of English 

steel] rails, ordinary heavy section, wg | resent low freight to 
New York, and insurance, at per ton, £6 5s. 6d.; import duty in 
United States ton, £5 15s. 6d.; we have as the cost of 
imported rails, 1s. The present price of American rails at 
works is £8 5s., or £3 16s. per ton less than imported rails. Our 
* cousins’ have, therefore, a margin to fall back upon if any 
alteration in the tariff shoul danger their poly, but it is 
not likely that a reduction of duty of more than a few dollars 
at the outside will be settled upon, the protective being still 
too strong and powerful for the free traders. In er to show 
to what extent our exports of rails to the United States vary, we 
mention that during August, September, and October, in 1877, 
they amounted to 12 tons, while during the same period of 
1880 they were 48,558 tons, in 1881 they were 55,618 tons, in 1882 
they were 44,341 tons. It is very likely that this period of pros- 
perity may be followed by another depression, but the above data 
will show how the trade fluctuates. India and our Colonies, by 
their large demand, have helped to fill the gap caused by the 


decrease in orders from the United States ; we hope present 


prices may be maintained, as they give but a return on the 
son many be man ey gi poor 


DETAILS OF PUMPING ENGINE, LUTON WATERWORKS. 


THROUGH the courtesy of Mr. W. F. Phillips, the engineer of , 
the Luton Water Company, we recently had an opportunity of | 
inspecting its works, and are now enabled to publish on page 412, 
illustrations of the new engine recently erected by Messrs. Hathorn, | 
Davey, and Co., of Leeds. 

The water supply for Luton is obtained from a bore hole sunk 
into the chalk. The water from the bore hole rises into a 
suction well, from which it is pumped to a storage reservoir on 
an adjoining hill. The total lift from the surface of the water 
in the well to the reservoir is about 250ft. Until recently the 
water was pumped to the reservoir by means of a pair of beam | 
engines with separate expansion valves, made by Messrs, | 
Wheilden, Leckey, and Iucas, of London. The consumption of | 
water having increased beyond the capacity of the old engines, | 
the company determined on putting down new pumping plant, | 
and selected an engine of similar design to that erected by 
Messrs. Hathorn, Davey, and Co., at the Chiltern Hills Water- 
works, which is not far from Luton. 
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The new engine is an interesting example of a beautifully 
designed and highly-finished engine. It will be seen from our 
engravings that the entablature is of a highly ornamental 
character, and the general finish throughout is in keeping with it. 
The high and low pressure cylinders are mounted on an entabla- 
ture directly over the pumps, the piston-rods being coupled direct 
to the pump plungers by an arrangement of wrought iron beams 
which constitute a parallel motion. This form of motion, as 
applied to pumping engines, was originated by Messrs. Hathorn, 
Davey, and Co., and has been applied to most of their recent 
waterworks’ engines. We give an enlarged view of the beams 
above. The design is so carried out that the pressure on the 
whole of the bearings constituting the motion is never altered in 
direction, so that no knock dccurs when the bearings are slack, 
and thereby a sweet and steady motion is insured. To effect 
this the pump plungers are loaded just as they are in a Cornish 
engine, and as one plunger makes the up stroke whilst the other 
is making the down, the two loads balance each other, so that 
the engine stands in equilibrium in any position in which it is 
placed. 


STEAM 52L.85 
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The pumps are placed in a dry well under the engine-room 
floor, and the suction pipe is taken through a tunnel from the 
dry well to the pumping well. At present the engine has to lift 
the water toa great height on the suction side—from 22ft. to 26ft., 
varying with the water level in the well. There is also a con- 
siderable length of suction pipe between the dry well and the 
pumping well. It is intended, however, to supply the engine 
eventually from a new well, where the water will be brought 
nearer the pumps. 

The engine is provided with a surface condenser, with an 

ent by which the water may be sent direct into the 
main without having to pass through the condenser, and the 
engine worked non-condensing. The air vessel is kept supplied 
with air by means of one of Wippermann and Lewis's air 
injectors. Both steam cylinders are steam jacketted, and the 
water from the jackets is di into the exhaust pipes b; 
means of a self-acting water trap. It would have been muc 
better, of course, if the steam jackets had been made to drain 
themselves direct into the boiler, but there may have been some 
difficulty in the arrangement of the necessary pipes. The valve 
gearing is made self-contained, and stands on the engine floor 
just in front of the engine, with the handles at a convenient 
height for the engine man. The gear is =, with a pausing 
cataract, and we are informed by Mr. Phillips that so constant 
is the ber of strokes for any given adjustment of the 
cataract, that a clock worked from the engine would keep exceed- 


ingly good time. 
In connection with the engine is a very ingenious and useful 


recorder, recently brought out by Messrs. Hathorn, Davey, 
and Co., illustrated already in our pages. The recorder is 
attached to the engine by a lever arrangement under the 
engine-room floor, and has a pointer working up and down on a 
scale indicating the stroke the engine is making, so that it can be 


| seen at a glance whether the engine is making its full stroke or 


not, and whether it is in proper adjustment. There is also a 
second scale on the recorder showing the quantity of water 
pumped in a given time, calculated from the pump displacement. 
The index of this scale carries a pencil in contact with a revolving 
drum driven by an eight-day clock. The line traced on the 

per of the drum gives a complete history of the working of 
the engine. It records stoppages and gives the rate of pumping 
at all times. With this recorder an engineer may have a perma- 
nent record of the working of his engine from year’s end to 
year’s end. There is also in connection with the suction well a 
well gauge, showing the fluctuations of the water level. In 
another part of the engine-room is placed an electric reservoir 
indicator, showing the water level in the reservoir. We observed 
on the sluice valves for shutting off the mains a very neat 
arrangement of indicator for showing the exact position of the 
sluice. We give indicator diagrams from the Luton engine and 
the leading dimensions. 


Average pressure in high-pressure aaa, 
Average p in low-p cylinder .. .. .. .. 78 
umber of plungers ee 
eter of pl 19in. 
Height of lifttonsuctionside .. .. .. .. .. .. .. 25ft. 
Height of lift on deliveryside .. .. .. .. .. .. os 225ft. 
Length of suction pipe... .. .. .. 
Condenser :— 
Number of tubes —_— 
Length of stroke gh se 


SHEARING MACHINE FOR LARGE SHEETS 

WHEN a piece of plate iron is placed in an ordinary shearing 
machine, the part of the cut plate resting on the lower cutter 
proceeds horizontally, while the part acted on by the upper 
cutter turns off in an angular direction. M. C. Donnay, of 
Paris, has designed shears, illustrations of which we take from the 
Annales Industrielle, in which the frame has two main parts cast 
in one piece, in such a form that the sheared part of a plate of 
any length passes free of the lower knife and support, the form 
of frame for this free action having been obtained by uniting the 
two parts of what may be looked upon as a large pair of shears. 
The movable knife /' is fixed by bolts ' to the lever L moving on 
pina. The motion is communicated to the lever L by a cam on 
the spindle a!, which is actuated by the spindle a! carrying the 
pinion p gearing into the spur wheel 7, and the fast and loose 
pulleys gg. The excentric pin i actuates the cutter by means of 
the cast iron slide ¢ made in two parts, as seen in Figs. 2, 5, and 
6, with large teeth which may be thrown opposite each other to 
put the shears in gear, or which may be moved by the pinion and 
rack k, so that the teeth pass between each other and so the 
movement of the cutter, the pinion k! being moved by the lever 
m androd l. When the slide is out of gear, the lower part with 
the knife may be raised by the cam end to lever d to admit the 
free passage of a plate. The machine—see page 409—weighs 
5}"tons, and cuts plates up to gin. in thickness. 


TRIAL OF COMPOUND AND STEEL PLATES IN RusstA.—The follow- 
ing statement will be read with interest in connection with the —— 
we give from Spezzia of the competition between Cammell’s, 
Brown’s, and the Creusot plates :—‘‘ The trial of two 12in, armour- 
ae manufactured respectively at the Cammells’ and Creusot 

orks, which took place to-day in the artillery ground, St. 
Petersburgh, resulted ina complete victory for the former. Although 
the plate fell from the target at the second shot, owing to the 
failure of the fastenings, the projectiles failed to penetrate it. 
Protection was ect. The Creusot plate was split to pieces at 
the first shot. e third projectile passed through uninjured and 
was found 700 yards in the rear. The plate was altogether 
destroyed.” Information to the same effect has, we understand, 
been received at Messrs. Cammells direct. The deficiency of bolts 
excepted, the results of this experiment contrasted strongly with 
those obtained at Spezzia. + Messrs. Cammells 12in. plate 
should for its thickness be better than the 18°9in. one in the nt 
state of manufacture, is not surprising. It is much more difficult 
to explain why the smaller Creusot plate was worse than the larger 


one. Certainly the Spezzia Oreusot te was most excellent, 
competing at compared with 
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TESTS AT THE MUNICH EXHIBITION, 


We have spoken of the admirable arrangements for testing the 
apparatus exhibited at this Exhibition, as being of the greatest 
importance. The result of the tests may be expected shortly, 
and i in the meantime it may be well to give a brief account of 
the ments, The whole apparatus was arranged and the 
method of procedure determined previous to the opening of the 
Exhibition. So far as we can gather, the arrangements were 
satisfactory, and no hitch occurred. The testing was exhaus- 
tively carried out by perfectly competent and unbiassed men. 
The full details of the testing arrangements will be published 
with the report, having been drawn up by Dr. Erasmus Kittler, 
Dr. Ernst Voit, Dr. Kriifs, and Professor Schréter. Professor 
Kittler has described the instruments and arrangements 
for the electro-technical measurements, Professors Voit and 
Kriifs those for the photometric measurements, and Professor 
Schréter those for the measuring the power. For the 
latter purpose the dynamometer of Hefner-Altenick was, we 


TO MACHINE 


Fig. |. 


believe, used throughout these experiments. The accompany- 
ing Fig. 1 will help to explain its action. The driving band 
is between the pulleys as shown, so that when at rest 
the whole is symmetri When the working commences the 
strain on the one band is increased and the middle movable pulley 
is pressed aside. The force necessary to bring it back into its 
normal position is proportional to the difference of tension 
between the bands. If this and the speed be observed at the 
same time the horse-power is easily obtained. The scale of the 
spiral spring used to bring back the pulley to its central position 
may be graduated so as to represent foot-pounds or metre- 
kilogrammes, or any other system of measurement adopted. 
The photometrical tests were the ordinary shadow tests, but 
under very stringent conditions. Five observers compared the 
results of their observations, and not only was the brilliancy of 
the light observed in a horizontal plane, but in direction 0 deg., 
30 deg., 60 deg., and any special direction according to the desire 
of the manufacturer or exhibitor. Auxiliary to this it was 
intended to determine to light per unit area, but we have not 
heard that time permitted these experiments to be carried out. 
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Fig. 2. 

Unfortunately science is so cosmopolitan that every coun 
adopts its own system of units, and thus when an Engli 
engineer wishes to hear about foot-pounds, English electricians 
reply in timetre-gr , and German electricians in 
metre-kil mes. No doubt the transposition of the one 
to the other is only a question of a constant factor, and 
a multiplication or division, but it is to be regretted that cosmo- 

litanism does not bring unification. The English indicated 

orse-power again is not the French horse-power, but so fond are 
ourleading mathematical physicists of everything Frenchified, that 
it is merely a matter of time for them to adopt the French 
unit for this. When the results of the tests at Munich 
are obtained they will have to be transposed into our ordinary 
vernacular—not only from language to language, but also from 
nomenclature to nomenclature. Professor Kittler points out that 


the horse-power is obtained from the formula 736° The for- 
Cc 


mula as per the English system is oa C in both cases 


indicating current in Ampéres, and E electro-motive force in 
volts, 

Part of this work is absorbed in the heating of the machine, 
and the efficiency is expressed by the ratio between the effective 
and the total work. These measurements were made at 
Munich, and will form a very instructive of the report. 
Besides these measurements, others, such as the power absorbed 
per lamp, the speed of armature coils, the heating of the machine, 
its resistance cold, its resistance hot, &c., were taken. The 
dynamometer measurements, the electrical and photometrical, 
were taken as nearly as possible at the same time. The photo- 
metrical being taken with one lamp stated to be in its normal 
the exhivitor in the photometric room, while the 
other n — 1 lamps were burning in the Exhibition. The tests were 
also taken when the n - 1 lamps were replaced by equivalent 
wire resistance. Fig. 2 shows a diagram of the arrangement 
when the n — 1 lamps were so replaced. BB are the brushes, 
D D the field magnet coils, C the commutator, W the wire resist- 
ance for n — 1 lamps, L the lamps under test, SD Siemens’s 
dynamometer, and G the galvanometer. The report will illus- 
trate the whole of the arrangements in a similar manner, It 


will, we think, be seen that special pains have been taken to have 
these tests as accurate as the present state of science permits. 
The instruments used were of well-known type, and were very 
carefully adjusted and compared. The observations were mostly 
duplicated or triplicated, so that errors in this direction should be 
avoided. Thus we have briefly described the work done, and 
= that the complete report may be forthcoming at an early 


THROUGH THE ALPS BY LOCOMOTIVE. 


AN ENGINEER'S TRIP OVER THE ST. GOTHARD. 
(Continued from page 348.) 

Havina safely passed the great tunnel and halted a few 
minutes at the village of Airolo, where the traces of all the 
labour that was expended on the tunnel have disappeared yet 
more completely than at Gdschenen, we pursued our way 
towards Italy down the valley of the Ticino. At first ovr course 
seemed easy and straightforward enough. The valley, flat at 
the bottom, trended in a gentle slope to the southward, the 
river wandered along it, and no lateral torrents of any size came 
down to bar our p' . One had time to mark how com- 
pletely one had passed, in that short half-hour, from Switzerland 
into Italy—from a northern into a southern land. The vegeta- 
tion was richer and deeper, and bore a more foreign aspect ; the 
houses were clustered in villages, instead of being scattered 
hither and thither as on a Swiss mountain side ; instead of the 
rich dark pine-wood of the chalet, with its carved front and 
overhanging eaves, they are almost all square tenements, with 
sash windows and flattish roofs, and white with recent stucco ; 
whilst from the middle of each hamlet a tall white “campanile ” 
or bell tower rises into the air. The very fences of the gardens 
and orchards, instead of wooden palings, are sharp slabs of gneiss 
or blocks of granite. Whilst noting these points, we have 
crossed the Ticino by a fine bridge of one span, passed through 
a short tunnel, thereby skirting the narrow gorge of Stalvedro, 
and are now holding our course down the right bank, 
on a terrace some little distance above the stream, with 
numerous side cuttings in “slaty crystalline” rocks, much 
distorted. But this easy-going fashion is not to last. 
Ahead the valley sides seem to close in upon each other at the 
gorge of Dazio, and the gradient steepens rapidly until we are 
fairly on the 1 in 40 incline once more, this time descending 
instead of ascending it. The steam is shut off, the pressure 
being allowed to fall to 8 atm., and the hand brakes are screwed 
firmly down ; but no notice is taken of the air brake, which is 
not supposed to be used unless in case of emergency or where the 
rails are specially slippery. As a matter of fact, I only saw it 
used once, in pulling up rapidly in obedience to a signal, and this 
is quite in agreement with the exceptional use of the vacuum 
brakes on the Brenner and Semmering inclines, The braking of 
the train down these long and steep inclines is thus thrown 
almost entirely on the tender and on the brake vans, of which 
there are no less than four along the train; and the wear and 
tear on these must be proportionately severe. A system of con- 
tinuous brake, which could be put on and off by the driver with 
as much certainty of action and ease of graduation as the hand 
brakes, would supersede the services of the brakesmen and 
control the train with far better effect. But certainly this pro- 
blem does not seem to have been solved in these Alpine railways, 
where beyond all others its solution is desirable. Perhaps some- 
thing readier, rougher, more mechanical, more resembling the old 
screw brake to which he has been accustomed, would suit the 
engine-driver, whether abroad or at home, better than the scien- 
tific intricacies of the various fluid-pressure systems. 

Be this as it may, it is the hand brake on which we rely to 
pull up at the little stations of Piotta and Rodio, lying in the flat 
glacier-worn trough of the valley; and again to carry us safely 
through the celebrated gorge of Dazio, which we are now 
entering. Unfortunately the best road for the railway in such 
cases is very far from being the best for the purposes of the 
sight-seer. Thus, while the post road is carried along the 
gorge, mainly upon the arches, and so commands a full view of 
the precipitous crags, and the torrent roaring and eddying in its 
channel of gneiss, the railway, just before reaching the entrance, 
curves to the left, crosses to the left bank, and plunges into the 
Dazio tunnel, 380 yards long. Emerging from this, there is time 
for one glimpse down the gorge, with another stretch of the 
railway soon to be traversed showing at its far end, and at a much 
lower level; we next traverse the short tunnel of Artoito, and 
then, bending away from the river, we enter the spiral tunnel 
of Freggio. This tunnel is over 1700 yards long, and took us 
four and a-half minutes to traverse. We emerge from it almost 
exactly below the entrance to the Artoito tunnel, which we 
have just traversed, and in a direction nearly at right angles to 
it, which direction being continued, carries us once more to the 
right bank of the Ticino, and through the short Piottino tunnel. 
Curving slightly to the left to follow the winding of the stream 
we pass the Pardorea tunnel, and before leaving it commence 
a complete circle of above 500 yards diameter, the greater part 
of which lies within the second spiral tunnel of Prato. The 
mouth of this latter lies almost immediately below the mouth of 
the Pardorea tunnel, so that as we emerge from the latter we 
look down on a part of our future progress, lying as it were 
beneath our feet. The Prato tunnel is 1715 yards in length, 
and took us 3 min. 40 sec. to traverse. Coming out of it, we 
plunge almost at once into another short tunnel, emerge from 
it on to a magnificent bridge of one span that leads us back to 
the left bank of the river, and, traversing yet an eighth tunnel 
ye a leave the gorge behind us, and pull up at the station 
of Faido. 

Faido is well known to all Mr, Ruskin’s readers on account of 
the care and detail he expends on the description of a parti- 
cular drawing by Turner, representing the scene as it used to 
appear in the old days of diligences. He specially dwells on the 
vast waste of stones, and on the gathering in of the mountains 
above the ravine of Giornico—the “Gate of the Hills ”—but I 
confess to being unable to trace anything in the real scene to 
account for so much enthusiasm, either in painter or critic. The 
fact is that in the days when all that was ever seen of the Alps 
was from the post roads, the beauties of those main valleys were 
almost as widely exaggerated as their terrors. Chesnut trees 
have now begun to dot the slopes around the railway; below, the 
Ticino runs in a deeply cut ravine, whose precipitous sides 
show marks of glacier carvings almost down to the bed of 
the stream ; above, the mountain drops into the valley by 
abrupt cliffs, down one of which thunders the noble cascade of 
Livorgo. As we stop here another express train passes us—no 


less sixteen carriages, with a six-coupled tank engine in 
front and a six-coupled tender engine behind it, forming a total 
weight of 200 to 220 tons to be hauled up the steep incline we 
have left behind us. 


But one more pass—in some respects the most striking 
of all—is yet before us, as we draw away from Livorgo 
and enter the gorge of Biaschina. Here the line, as seen 
on plan, describes almost exactly a figure of 8, in order to 


follow the as descent of the river, which at the entrance of 


the gorge is ly a great distance below us. We are at first 
on the left bank, and our experiences begin with a tunnel 
about 480 yards long, which takes the line behind a tor- 
rent called La Lune, so dangerous in flood time as to 
make a wide berth specially desirable. In the middle of 
this tunnel we curve to the left, and so commence a great 
circle of about 660 yards diameter, forming the upper loop 
of our figure of 8. As we come out of the tunnel we see 
the mouth of another tunnel close below us, making the inter- 
section of this loop. We are now upon a lofty viaduct of 
masonry, which shortly ends in a girder bridge of four 
spans, and about 350ft. total length, which crosses at a 
great elevation the Piano Tondo stream. The further end 
of this viaduct lands us in the mouth of the Piano Tondo 
spiral tunnel, about 1660 yards in length, and bending 
through an angle of 280 deg. Emerging from this, we 
pass below the post road in another short tunnel, cross the Piano 
Tondo again, but at a level some 130ft. lower than on the first 
occasion, and then, curving again to the left, begin the second 
loop of the 8, which speedily leads us once more into the interior 
mountain. This fourth and last spiral tunnel, the Travi, is 
1700 yards long, and sweeps through about 280 deg.as before; but 
the last part is nearly straight, and at right angles to the course of 
the valley. Consequently as we emerge we find that we have 
just passed underneath the post road, which, since we Jast crossed 
it, has descended by a series of zigzags through the hamlet of 
Biaschina, and directly afterwards we come full upon the river, 
and cross it by a bridge of about 220ft. span. A rapid curve to 
the left brings us upto thestation of Giornico. Here, looking back, 
we get a singular view of the gorge, embracing three different 
levels of line, and six mouths of tunnels, and leaving a confused 
impression as if two or three separate railways, traversing the 
country at different levels, had chosen this particular spot to 
tunnel under and over each other. 

The rapid fall to Giornico is the last step, as it were, by which 
the Ticino descends from its mountain source into Italy. From 
henceforward the slope is gentle, the curves easy, and the ground 
around us takes all the characteristics of a main valley to the 
south of the Alps. Engineering difficulties, however, are not 
altogether over. After leaving Bodio, the station next to 
Giornico, we find ourselves on a long embankment, solidly built 
in rubble stone. On one side are the cream-white racing waves 
of the Ticino—now a considerable river—and on the other a 
species of backwater, or wide artificial channel, roughly paved, 
and communicating here and there by conduits with the main 
river. These expensive works are n to protect the line, 
at seasons of flood, from the joint attacks of the Ticino itself, 
and of a lateral torrent, the Vallone, which here fall into it. The 
reason for thus bringing the river and railway into juxta- 
position was the sufficient one that if the latter had been carried 
close under the mountain side, the danger from falls of rock, 
owing to the treacherous nature of the ground above, would 
have been excessive. Soon, however, the river curves away 
towards the other side of the flat valley bottom; a wide railway 
yard, full of sidings, opens before us, and we run gently into the 
station of Biasca, which may be held to terminate the mountain 
section of the main line from Switzerland to Italy. 

° (Zo be continued.) 


ROHRBACH FALL AND BRIDGE. 


WE publish this week the second of our series of views illustra- 
ting the St. Gothard Railway. It represents a striking scene where 
the line crosses the Rohrback torrent, about midway between 
the great zigzag at Wasen and the entrance to the great tunnel 
at Goschenen. The bridge is remarkable, from the fact that it 
is the only iron arch on the line, all the other iron bridges being 
of the lattice girder type. The object of adopting this form was 
to do away with piers, and so give the freest possible passage 
underneath for avalanches, which, in winter, are apt to sweep 
down the bed of the torrent. The span is 60 m. (197ft.), and the 
rise of the arch is one-tenth of this, or 19°7ft. There are four 
arched ribs of wrought iron, with plate webs, the depth being 
about 4ft. They are braced together horizontally by a double sys- 
tem of diagonal wind-ties ; but the spandrils are filled up with 
simple uprights. The rails are carried on longitudinals, laid at 
an incline of lin 40. The total weight of ironwork is 224 tons. 
The bridge is made more remarkable by the fact that just 
below it the stream falls in a fine cascade, forming a gulf, into 
which the eye naturally plunges during the few moments occu- 
pied by the train in crossing the bridge. 


LEGAL INTELLIGENCE. 


QUEEN’S BENCH DIVISION. 
(Before Mr. Justice Cave and a Common Jury.) 
November 27th. 
DURHAM AND OTHERS Vv. GRINDLEY AND CO. 

Mr. Jelf, Q.C., and Mr. Kisch were the counsel for the plaintiffs; 
Mr. Bowen Rowlands, Q.C., and Mr. Douglas Walker appeared for 
the defendants. 

The plaintiffs are ironfounders, carrying on business at 205, 
Bow-road ; the defendants are varnish manufacturers, of U; 
North-street, Poplar. The action was brought for the value of an 
iron resin-still supplied to the defendants by the plaintiffs. The 
still in question was taken to the defendants’ works on the 10th of 
February last on a trolley, and in course of being removed to the 
ground it fell over against the wheel of the trolley, and was so 
injured as to render it useless for the defendants’ business. Mr. 
Durham, one of the plaintiffs, alleged that he had fulfilled his 
contract when he had taken the still on the trolley to the defend- 
ants’ works, and that it was a well-known custom in the iron trade 
for the buyers to unload goods that came from foundries. In 
cross-examination, the witness denied that he had, in fact, super- 
intended the unloading of the still. The case for the defendants 
was that there was no such custom as had been set up by the 
plaintiffs, and also that Mr. Durham had personally mt ser 
— directed the operations of the men engaged in unloading the 


The learned JupGR, in summing up, said that the evidence 
seemed very strong that in these cases the buyers were by to 
unload the trolleys. If, however, Mr. Durham, in spite of the 
usage, undertook to superintend the unloading, he would render 
himself liable for any negligence. The evidence was contradictory, 
and it was for the jury to decid 


claim 


e 0 of a large sea-going 0 

by Messrs. Yarrow and Co. for the Dutch Government. The boat 
is 100ft. in length by 12ft. 6in. beam, and attained a speed of 
over twenty-one knots an hour. The Dutch Government was 
represented by Captain Bogaert, the chief of the Torpedo Depart- 
ment, and Captain Hudig, of the ministry of marine, the 
contractors being represented by Mr. hn. After the trial the 
Dutch authorities expressed their ect satisfaction with 
the performance of the boat as as the working of her 
machinery. 


e. 
eee found a verdict for the plaintiffs for £110, the amount . 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE iron markets either, in Birmingham this afternoon or in 
Wolverhampton yesterday, did not show additional strength in 
actual business. The supply was in excess of the demand, and 
buyers took care to remind sellers of the fact. Especially do 
merchants from a distance—London, Liverpool, and Manchester— 
harp upon this chord in the negotiations which they are now con- 
ducting. They state that numerous vendors are calling upon them 
offering to accept contracts at something like their—buyers’—own 
terms. But makers would not this afternoon by any means let 
buyers have it all their own way. There are still plenty of un- 
executed contracts on the books, and this is their strong point. 
Besides, they reminded buyers that with the beginning of the new 
year they will have to pay higher wages. 

Plate makers reported a moderate demand for qualities needed 
by the constructive engineers, and for these and for tank-plates 
their price was £8 10s. Boiler sorts were firm at £9 to £9 10s. 

Sheet makers quoted £8 for merchant singles, £8 10s. for 
galvanisers’ singles, £9 5s. to £9 10s. for doubles, and £10 5s. to 
£10 10s. for lattens. It was not without difficulty, however, that 
these prices could be got. 

Thin sheet—stamping—makers reported a steady call alike on 
home and export account. Messrs. E. P. and W. Baldwin’s quota- 
tions for sheets of this description were :—‘‘ Severn” singles at 
works, £12; Baldwin-Wilden, B., £13; B.B., £14; B.B.B., £15; 
Baldwin-Wilden charcoal, £17 10s.; best charcoal, £20 10s.; and 
E. best charcoal, £22 10s. 

In the bar trade it is noticeable that common bars on the basis of 
£6 10s. are relatively stronger than marked bars on the basis of 
£7 10s. to £8. And more business is doing by those firms whose 
price is £7 and £6 15s. and £6 10s., according to quality, than by 
those who will have £7 10s., yet one or two of these latter are doing 
* good colonial business, Australia being a particularly prominent 

uyer. 

Hoop makers this afternoon generally quoted £7. But the 
demand is not very brisk, and there were makers who openly 
admitted that they were accepting £6 10s. per ton ; £6 10s. was 
also the price of these same makers for strip iron suitable for the 
manufacture of gas tubes and other purposes. Hurdle bars were 
obtainable at as low as £6 5s. 

The Australian news is an improvement on the week, and the 
demand from these markets is a little better for all the leading 

uirements usually taken from this district. The galvanisers 
and makers of fencing wire in particular are benefitted. Some of 
the former have so much work in hand that needs prompt execu- 
tion—for dispatch to the colonies and to South America—that they 
are running their sheet departments actively throughout the night 
as well as on day turns. Prices of galvanised sheets are—22 to 
24 w.g. £14 10s. to £15 per ton, delivered Liverpool or London in 
bundles ; 26 w.g., £16 10s.; and 28 w.g., £18 10s. 

Arrangements are being perfected for the laying down of the 
plant for the manufacture of steel upon the Thomas-Gilchrist pro- 
cess by the new company formed in this district. It transpi on 
*Change on Wednesday that Mr. Fitzmaurice, late of the Cwmavon 
Tin-plate Works, South Wales, has been appointed manager and 
secretary to the company. This intimation is accompanied by the 
announcement that the company do not purpose beginning upon a 
very large scale. 

In the pig trade one or two native makers are pressed for sup- 
plies, and can hardly satisfy buyers’ requirements with the needed 
promptitude. Such makers are therefore asking rather more 
money this week for second and third-class sorts. Bradley’s 
Caponfield mine pigs were quoted to-day at 57s. 6d., and their 
second quality at 47s. 6d. Common native pigs were quoted 
42s, 6d., but were to be had at the level 40s. At this last price 
there have this week been some sales in 500 ton lots. Turley’s 
best native all-mine pigs were quoted 67s. 6d. 

Agents of foreign pig makers were unable to report many new 

es, but a few of them—representatives of Derbyshire and 
Northampton producers—stated that their principals were almost 
at a loss to know how to supply customers’ present demands under 
old contracts with the required regularity. That, therefore, looks 
well. Derbyshire pigs were generally quoted 50s.; Lincolnshires, 
52s. 6d. to 55s. delivered ; and the Thorncliffe—South Yorkshire— 
brand, 62s. 6d. 

Hematites were dull at for Blaina sorts 64s. 6d., and for West 
Coast and best Welsh brands 67s. 6d. to 70s. nominally. 

The award of Alderman Avery, arbitrator to the Mill and Forge 
Wages Board, has created some dissatisfaction amongst the 
masters. They state that its terms are certainly not warranted by 
the falling market which now rules. Its terms are that on Decem- 
ber 31st puddlers xhall receive a rise of 3d. per ton, and millmen 
of 25 per cent. From that date until certainly the end of March 
puddlers’ wages are to be8s. 3d. per ton. This rate, under the con- 
ditions of the award, may be terminated by either the masters or men 
by a month’s notice. Alderman Avery expresses a very strong 
opinion in favour of the re-establishment of the sliding scale to 
regulate wages. He believes that the best interests of the trade 
would be promoted by the adoption of such a course. And if the 
Board should be unable to agree among themselves upon the new 
scale, the arbitrator invites them to by-and-by meet before him 
and attempt to come to an arrangement. 

The structural engineers are still in the receipt of good inquiries, 
and the yards generally keep pretty full of work in the execution 
of contracts booked some while ago. 

Agricultural machinery of the description needed for the pre- 
paring of food for winter stock raising is in very active manufac- 
ture. One or two firms, indeed, state that the combined home and 
export demand is unprecedented. Chaff-cutters are in special 
demand. 

Steam pumps for hydraulic purposes are in great demand, 
and Messrs. John Onions and Sons, Bilston, who also are brisk 
just now upon orders for engineering work needed at the ironworks 
of the district, are this week increasing their manufacturing 
capacity by removing to the Globe Foundry, which is three times 
the size of their old premises. 

The operations of the Pelsall Iron and Coal Company during 
the past six months have been chiefly directed to repairing the 
damage of the inundation in their pits, which pteation: early this 
year, and all the collieries are now completely restored. Besides 
this a blast furnace has been relined, and the ironworks hinery 


Replies in favour of such a measure had been received from Messrs. 
Thomas Burt, H. T. eRe Francis Moncton, E, A. H. 
Lechmere, J. Corbett, and T. R, Hill. 

Mr. Muntz reminds the trade that ‘‘the question of interfering 
with women’s work is a very wide and serious one. If the Legis- 
lature undertakes to limit women’s labour it must extend the limit 
to the other sex, and men should be prevented from doing the 
work of shop-girls, &c. When the State, he concludes, interfered 
with women’s work in the collieries it was on the ground of 
immorality.” 

The manufactured iron trade of North Staffordshire is less active 
than a fortnight or three weeks ago, and as the orders which are 
being worked off the books are not replaced by new orders of the 
same extent, it is thought that a curtailment of the output will 
presently be necessary. Merchants’ orders on home account are 
small, but shipping orders keep fairly numerous. Engineering 
descriptions of iron are in about as good demand as any. Bars are 
selling steadily, but hoops and plates are quiet. ‘Crown ” bars 
remain at £7 per ton and upwards, and common bars at £6 10s. 
New sales of pig iron are not of large extent, but prices keep 
pretty firm. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—The iron market seems to be gradually approach- 
ing a point when either makers will have to seek business at lower 
prices than they are now asking, or consumers will have to renew 
their contracts to keep up their supplies. Present indications do 
not seem to encourage the belief that makers can maintain their 
position; the unsettled condition of other iron-making centres, 
and the collapse of the American iron trade, are naturally tending 
to weaken the market here, and although makers have still a line 
of defence in the fair amount of work yet on their books, this is 
fast disappearing. To avert the threatened breakdown in values 
makers seem determined to work on with their contracts as long as 
possible before pressing sales, but there is more disposition, especi- 
ally in the finished iron trade, to entertain offers; buyers, how- 
ever, who are looking forward confidently to lower prices, are 
giving out orders only as they are absolutely compelled. 

ere were neither inquiries nor orders of any importance 
stirring at the Manchester market on Tuesday. Pig iron workers, 
however, did not press sales, and quotations were nominally 
unchanged from last week. Lancashire makers who have still large 
deliveries to complete against contracts, and are sending away the 
whole of their output, were firm at 49s. for No, 4 forge, and 50s. 
for No. 3 foundry, less 24 per cent., delivered equal to Manchester ; 
for Li hire iron quotati also r ined on about the same 
basis as local brands, with about 1s. per ton more asked for Derby- 
shire, but beyond one or two small sales of foundry, there has been 
comparatively little or no business doing. Some of the Yorkshire 
brands of pig iron have been offered on the market at 1s. to 1s, 6d. 
per ton under late rates. 

In the finished iron trade more disposition was shown to give 
poy than in pig iron. Forge proprietors have in most cases orders 
to keep them going for the present, but their contracts are running 
out, and new work is not coming in, whilst the check given to 
American shipments is seriously affecting one or two of the large 
firms in the district, owing to the difficulty now experienced in 
getting specifications for iron already sold. Although there is no 
actually great pressure to sell at low figures, if good specifications 
were offered they would in many cases be readily booked at 
under current rates. For delivery into the Manchester district 
the average prices are about £6 10s. to £6 12s. 6d. for bars, £7 
to £7 5s. for hoops, and £8 10s. to £8 12s. 6d. for sheets. 

In some of the engineering branches of trade I hear many com- 
plaints of decreasing activity; that whilst old orders are being run 
off new ones are not coming in, aad there seems at present to be 
very little general engineering work going out. I do not, however, 
find that this applies either to locomotive building or to the 
machine tocdutaling trade. I have previously referred to the 
activity prevailing in the locomotive building shops, and personal 
inquiries generally, and visits I have made to some of the principal 
machine-tool shops in the district, justify the conclusion that work 
in this branch of the engineering trade is anything but scarce, 
many large firms having quite as much as they can get out for some 
time to come. As an illustration, it may be interesting to sketch 
briefly what I found going on in one of the local works—Messrs. 
Craven Bros., of Manchester—over which I have been during the 
week. The firm were chiefly engaged in tools for locomotive-building 

lant, and their shops throughout were fully occupied with work, 

th for home and abroad. The orders in hand included a 
complete equipment of machine tools for the Canadian and Pacific 
Railway Company and for a Franco-Belgian works, for turning 
out in each case fifty engines per annum ; locomotive tools for the 
North-Eastern and Great Western Railway Companies, and for 
the Scinde, Punjaub, and Delhi Railway Company; whilst the 
firm have just completed a large order for the workshops of the 
Chicago, Milwaukie, and St. Paul’s Railway Company, U.S. The 
orders in hand included a number of tools of special construction, 
which I can at present only very briefly refer to, leaving any 
details which may be of interest for subsequent notice. Amongst 
the tools were a great variety of lathes for turning and boring 
cranks, excentrics, and Pema f motion work, for turning axles at 
both ends at the same time, crank axle lathes, and quartering 
machines for boring crank pin holes in the wheel boss when on the 
axle; a machine for boring connecting rods and coupling rods at 
both ends at the same time, drilling machines for tube plates, and 
for drilling and tapping the stay holes in the locomotive fire- 
box frames, a special planing machine for connecting and 
coupling rods, and another for planing two locomotive cylinders 
at the same time; a crank axle planing hine for planing 
the side of the crank sweeps with three tools, a crank axle 
grooving machine for grooving both key-beds at the same time, 
a horizontal face plate tire and wheel-boring machine, several 
wheel lathes of large size up to 8ft., machines for sawing iron cold, 
a profile milling machine for locomotive motion work, and amongst 
slotting machines were several with special arrangements for 
slotting the steam ports of cylinders, with a special machine for 
slotting the arms of the reversing shafts. Messrs, Craven have 
also in hand a couple of gun-boring machines for the Government 
similar in construction to those made by the firm five years ago, of 
which at the time I gave a description in THk ENGINEER. Since 
then, however, an increased length of ordnance has been intro- 
duced, and the boring machines the Government have now ordered 


kept in good order ; so that, although a net profit has been made 
on the six months of £4500, the directors do not propose any interim 
dividend. 

The arbitrators under the South Staffordshire Mines’ Drainage 

have’ made their draft awards for mines’ drainage rates, to 
endure a year, in the Old Hill and Kingswinford districts, A rate 
of 3d. per ton on fire-clay and limestone, and 6d. per ton on iron- 
stone, coal, and slack, is required for the Old Hill district, and 2d. 
per ton on all minerals in the Kingswinford district. No gradua- 
tion is allowed in the Kingswinford district, but in the Old Hill 
district the Saltwells and Dudley Wood Collieries of Lord Dudley 
are assessed at one-third of the rate, of his lordship’s Warrens 
Fil Colliery, along with the Yew Tree Colliery of Messrs. Coch- 
rane and Co., at two-thirds, and the Withymoor Colliery of Messrs. 
George and John Dunn at five-sixths of the rate. Further appeals 
against these awards can be made. 

The tin-plate workers, braziers, and blacksmiths employed in the 
Bilston district have organised a trade union similar to the one in 
operation at Birmingham. 

The nut and bolt operatives of Darlaston have been agitating 
for the abolition of female labour in their trade, and to test the 
probable success of a proposal for parliamentary legislation, have 
obtained the opinion of several members of Parliament; these 
were read at a public meeting in Darlaston on Wednesday night. 


have ily to be constructed to meet present requirements. 
The present machines will be the largest of the kind yet made, each 
weighing 150 tons, and able to bore of 30in. diameter and 40ft. long. 
The manufacture of overhead travelling cranes has become an 
important branch of engineering at Messrs. Craven’s works. The 
special features introduced into the cranes I have already noticed 
in connection with a previous visit, and I need only here add that 
the firm, who have facilities for turning out one large crane per 
week, have at present no less than twenty-eight in hand. These 
include two 30-ton overhead travelling cranes for the United States, 
four cranes of 30 tons, three of 16 tons, one of 8 tons, and four 
4-ton travelling jib cranes for the Canadian and Pacific Railway 
and the Franco-Belgian works already referred to, and two 5-ton 
overhead travelling cranes for Messrs. Crossley Bros.’ new gas 
engine works, where six similar cranes have already been supplied. 

Messrs. Emmerson and Murgatroyd, of Stockport, have in hand 
a contract for the machinery and plant for a manufactory of pure 
block ice, which is being erected in Manchester by Messrs. Muir- 
head and Son. 

The plans and sections of the proposed Manchester Ship Canal 
for deposit in Parliament have been prepared by Messrs. Geo. 
Falkner, of this city, and have been open to inspection during the 
~ week. In connection with the plans, a book of reference has 

m prepared under the superintendence of Mr. H. E. Price, of 
the engineers’ department, Metropolitan Board of Works, This 


volume, which extends to nearly 300 pages, contains a description 
of all the property affected by the proposed works, together with 
the names of vast owner, lessee, and occupier. 

Although the coal trade continues generally quiet, with stocks of 
house fire classes of fuel still accumulating and most of the pits on 
short time, some of them not running more than four days a week, 
a slight change for the better has been noticeable during the 
week. Orders for house fire coal have been coming in rather more 
freely, and consumers of fuel for manufacturing purposes seem now 
to be gradually getting through the stocks laid in prior to the last 
advance in prices, which will shortly bring into the market an 
accession of orders for the lower qualities of fuel. Concessions are 
still being made in many cases to secure orders, but there is no 
further general giving way in prices, and quotations seem likely to 
be maintained upon about their present basis. At the pit mouth 
the average prices are about 10s. to 10s. 6d. for best coals ; 8s. to 
8s. 9d. for seconds ; 7s. to 7s. 6d. for common house coal ; 6s, 6d. 
to 7s. for steam and forge coals; 5s. to 5s, 3d. for burgy ; 4s. to 
4s, 3d. for best slack ; and 3s. 3d. to 3s, 6d. for common sorts. 

Although there are a fair quantity of orders in hand for ship- 
ment, but very little coal has been sent away during the past week 
owing to the scarcity of vessels, as the result of the recent stormy 
weather, and nueel dead of coal on order for shipment has been 
thrown upon the home market, for which, in some cases, low prices 
have had to be taken to effect temporary sales, Delivered at the 
high level, Liverpool, or the Garston Docks, prices remain at about 
8s. - 8s. 6d. for steam coal, and %s. to 9s. 6d. for seconds house 
coal. 

Coke continues in good demand at a slight advance upon last 
month’s rates, 

Barrow.—I am informed that the demand for hematite pig iron is 
but quiet this week, and that the business which has been done has 
not been iderable. B r iron is in but quiet demand, but 
I am told steel makers are well sold forward, and are in receipt 
of such a quantity of orders that there is not only no fear of the 
activity at their works being lessened, but that to meet the con- 
sumption of steel makers in this and other districts there will have 
to be a considerable output of crude iron. Pig iron is quiet in 
value, and shows no symptoms of an improvement. Bessemer mixed 
parcels are quoted at 56s, per ton at makers’ works, and, 54s. for 
No. 3 forge. Easier prices have, I understand, been accepted for 
second-hand parcels, but makers are firm in their demanded prices 
for forward deliveries, as they are sanguine of an early improve- 
ment. It is not, I am told, expected that a change for the better 
will take place this year, but better things are looked to early 
in 1883, as the demands which are made from various quarters are 
some warrant of a better trade at that time. Steel makers have 
experienced no change in their business on the week, there being a 
capital demand for railway material; and a fair business is doing 
in merchant qualities. Shipbuilders are well employed, and there 
is a prospect of further activity. The demand for iron ore is 
—s* 13s. to 14s, per ton, and there is a good demand for coal 
and coke, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I UNDERSTAND that Messrs. John Brown and Co., Limited, 
Atlas Steel and Ironworks, have just secured an important order 
from the Russian Government. It is for compound plates of the 
** Ellis” type, for a new war-ship, to be called the Dmitri Domskoy, 
a sister ship to the Vlidimir Monomach, for which the plates were 
supplied by Messrs. Cammell and Co., Limited, last year. The 
plates for the Dmitri Domskoy, which will form one of a new fleet 
of war vessels being formed by the Russian Admiralty, are to be 
delivered next year. 

Messrs. Cammell and Co.'s compound ‘‘ Wilson” plates were 
tried against Schneider's all-steel plates at St. Petersburg last 
Friday. The compound plates, which were 12in. thick, were com- 
pletely victorious, the Creusot plate being broken by the first shot. 

Both the Sheffield manufacturers of compound plates seem very 
confident that the result of the experiments at Spezzia will be 
favourable to compound armour, and therefore they are in expecta- 
tion of the order for the armour for the Lepanto, which has been 
waiting the result of these experiments, coming to Sheffield. The 
experiments, it is expected, will cause the adoption of a very much 
larger number of armour bolts than it has hitherto been customary 
to use, as the Creuzot plate showed conclusively that it was 
possible, after a plate was aol by a tremendous blow, to kee 
itself together by means of the bolts in the rear, so as still to affo: 
protection against further shots, 

The Austrian Government are taking steps to increase the 
strength of their navy, which at present is far weaker than that of 


Italy. 

The Midland Railway Company has just let its stores tender— 
files, tires, axles, spring steel, &c. As usual, it is divided among 
various firms. The Great Northern is issuing its tenders for stores. 

A serious accident occurred on Monday at the rolling mill of 
Messrs. Wilson, Hawksworth, Ellison and Co., Carlisle Works. 
The large fly-wheel of the mill suddenly 1 an hed a 
considerable portion of the machinery, causing work in the depart- 
ment to be temporarily abandoned. 

The colliers, I hear, are working very badly. In the case of 
collieries who have contracted with | Bm consumers there is barely 
sufficient brought to bank to fulfil their contracts, and the owners 
are therefore unable to get the benefit of the rise in dealing with 
the general public. I am told that nowhere, owing to contracts 
being still running at old rates, is any colliery getting the 
advantage of the recent advance in value on more than 25 per cent. 
of the coal raised. 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

THE Cleveland iron market held at Middlesbrough on Tuesday 
last was well attended, but only a very small amount of business 
was transacted. The dulnéss of trade at Glasgow, and the com- 
paratively light shipments for this month, have tended to weaken 
the market, though perhaps not to the extent that might have 
been expected. The principal producers have sufficient orders in 
hand to last till the end of January. They are, therefore, not 
inclined to book fresh ones unless they can obtain the prices they 
have been quoting during the last few weeks, viz., 44s. 6d. to 45s. 
per ton for No. 3, g.m.b. Those makers who have held aloof from 
the combination asked on Tuesday 44s. for No. 3, whilst merchants 
offered the same quality in small lots at 43s, 6d. per ton, f.o.b, 
There were, however, very few purchasers even at the latter 
figure. 

Ses Connal and Co. had on Monday night 100,861 tons of 
Cleveland pig iron in their Middlesbrough store, being a reduction 
of 705 tons since last report. 

Only very small quantities of pig iron have been se ge during 
the past week. Up to Monday the total for the month had only 
reached 61,076 tons. The manufactured iron shipped in the same 
period amounted to 24,921 tons. 

There is no improvement noticeable in the manufactured iron 
trade, and prices are unaltered. Ship-plates are £6 12s. 6d. to 
£6 17s. 6d. per ton; angles, £6; common bars, £6 5s.; and iron 
rails, £5 2s. Ba. to £5 7s. 6d. free on trucks at makers’ works, cash 
10th less 24 per cent. discount. Puddled bars are £4 2s. 6d. per 
ton net. 

Messrs, H. 8, Edwards and Sons, ship repairers, of the South 
Shields graving docks, have leased some land at Howdon, belonging 
to the Duke of Northumberland, and intend to start an iron ship- 
building yard there. The ground extends from the Tyne Commis- 


sioners’ works at Howdon to the staithes of the Cramlington Coal 
Company, and will have excellent access by road and railway. 
There will be room for seven or eight slipways, with a good river 
made for the erection 


frontage. Arrangements have already been 


| 
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f the necessary buildi and it is expected 
that operations will be early in the new 


ear, 
e It is expected that a commencement will be 
made next month at the Duisdale Steel and Wire 
Works, at Fighting Cocks near Darlington. The 
works of the North-Eastern Steel Company are 
now in a forward state, and it is thought that the 
first blow will take place early in the new year. 

Mr. Robert Wyllie, who has been with Messrs. 
John Elder and Co. for a considerable length of 
time, has been engaged by Messrs, T, Richardson 
and Sons to take charge of their marine engine 
works at Hartlepool, and he will shortly enter 
upon his duties. 

The award of Sir J. W. Pease, M.P., in the 
northern finished iron trade, was received at the 
offices of the Board of Arbitration on the 23rd 
ult., and was as follows:—‘‘ That as regards the 
operatives’ claim for an advance of 9d. per ton 
on puddling, and 74 per cent. in other forge 
and mill wages, as set forth in their notice of 
September 4th, 1882, no advance is due to them.” 
“That as regards the employers’ claim for a 
reduction of 9d. per ton on poem and 74 per 
cent. in other forge and mill wages, as set forth 
in their notices of August 3rd and September 
12th, 1882, a reduction is due to the employers 
of 6d. per ton on puddling and 5 per cent. in 
other forge and mill wages.” ‘* That such reduc- 
tion shall take effect from and after Saturday 
next, the 25th inst., and shall continue till the 
last Saturday in February, 1883, subject to one 
month’s notice of change from either side, to 
terminate on orafter the expiration of such period.” 

The award was accompanied by a letter, in 
which the arbitrator again expressed a hope that 
a sliding scale might be adopted before long. He 
also dealt at some length with the facts which 
had been put before him at the last two arbitra- 
tions. ese show conclusively that the em- 
ployers’ case was a very strong one, and that they 
were fully entitled to the reduction which has 
beenawarded. The men have so far accepted the 
award with admirable spirit, and it does not seem 
likely that there will be any further trouble at 
present. 

The council ef the Cleveland Institution of 
Engineers have issued an appeal to the members 
asking them to consent to pay a double oe 
tion for the current season, in order to provide 
means to pay off the debt which has for some 
time been encumbering their operations, A con- 
siderable ber of bers have already 
responded in the affirmative, and it is to be 
hoped that all will agree, and so place this active 
and valuable institution in a sound financial 
position. The alternative is that the subscrip- 
tions, now only one guinea per annum for 

bers and iates and half-a-guinea for 
uates, will have to be permanently increased. 

‘he debt has arisen through inability to recover 
a large number of subscriptions during the 
recent bad times, It is not much to the credit 
of the defaulters that they have made use of 
the various privileges of and re- 
pudiated the liabilities thereby incurred. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been suffer- 
ing from the effects of the failure of two brokers, 
which took place towards the end of last week. 
But the depression is not so great as it was a few 
days ago, and the market has apparently assumed 
a steadier phase, with little change in prices, and 
not much business doing. Hitherto the foreign 
demand for Scotch pigs has continued remarkably 
good, and the prospects at present are not dis- 
couraging, even making full allowance for the 
backward condition of the American market. 
This week the stocks in Connal’s stores show a 
reduction, not merely as compared with those of 
the preceding week, but with those of the corre- 
sponding week of last —_ having fallen upwards 
of 20,000 tons since June last. Makers’ special 
brands are also well sold out, and but for the 
existence of a heavy “bear” account in the 
market, the probability is that prices of warrants 
would at this moment be considerably higher. 
The arrivals of Middlesbrough pigs at Grange- 
mouth this week are much larger than usual, but 
they are to a considerable extent made up of 
consignments which were kept back by stormy 
weather in the preceding week. 

Business was done on Friday forenoon at from 
48s, 7d. to 48s. 11d. cash, and from 49s. to 49s, 2d. 
one month, the afternoon quotations being 
48s. 104d. to 49s. cash, and 49s. 2d. one month. 
On Monday business was done at 49s. to 7 
oash. Tuesday’s forenoon market was st 
with transactions at 48s. 10d. to 48s. 114d. cash, 
and 49s. 3d. one month, the afternoon figures 
being 48s, 11d. to 49s. cash. The tone was quiet 
on Wednesday at 49s, to 48s. 10d. cash. To-day 
—Thursday—business was done at 48s, 8d. to 
48s, 9d. cash, and 48s, to 49s. 1d. one month 

Some of the makers’ brands are a shade lower, 
the being :—Gartsherrie, No. 1, 64s. 6d. ; 
No. 3, 54s.; Coltness, 68s, 6d. and 56s.; Langloan, 
68s. and 56s, 3d.; Summerlee, 64s, and 54s.; 
Calder, 63s. and 52s. 6d.; Carnbroe, 57s. and 
52s.; Clyde, 54s, and 52s.; Monkland, 50s, 9d. 
and 49s.; Quarter and Govan, each 50s, 9d. and 
49s.; Shotts, at Leith, 66s, and 56s. 6d.; Carron, 
at Grangemouth, 53s.—specially selected, 57s. 6d. 
—and 52s.; Kinneil, at Bo’ness, 50s. and 49s.; 
Glengarnock, at Ardrossan, 57s. and 51s. 6d.; 
Eglinton, 51s. 6d. and 49s. 6d.; Dalmellington, 
52s. and 50s. 

The feeling in the malleable trade is rather 
on. Common iron bars are quoted at 

7s. 6d.; angles, £6 5s. to £6 15s.; ship plates, 
£7 10s.; boiler plates, £7 1ds.; steel angles, £9; 
ship plates, £10; boiler plates, £11 10s. 

+ Glasgow the coal trade is very good. The 
severe weather has quickened the inquiry for 
domestic use, and the shipments of the past 
week have been heavy. Orders now under execu- 
tion are large. There is more inquiry for dross, 
and splint has likewise improved in demand. 
Prices in the West are good and well maintained. 
At the Fife ports shipping orders have fallen off 
. considerably, and quotations are lower; the f.o.b. 
— at Burntisland being 7s. to 7s. 6d. per ton. 
About 5000 tons of coals were shipped at Leith 
in the course of the week, including a cargo of 
2000 tons per the ship Blair Athole, of Glasgow, 
for Rangoon. 


Powers are to be sought in next session of 
Parliament to construct a railway from North 
Alloa to Kirkcaldy. It has much support from 
the coalmasters in the district, who anticipate 
that it would effect a saving of 6d. to 1s, per ton 
in the rates of carriage. 

The miners are working quietly in nearly all 
parts of the country at present. In Fife the 
reduction in the price of coals appears to con- 
vince them that there is little chance of their 
obtaining the additional 5 per cent. of wages they 

ve for some time been claiming. The men 
have abandoned their policy of restriction of out- 
put just at the moment that the Baltic trade is 

ractically over for the season; it is not un- 
ikely that coals may be stored at some of the 
collieries. 

Mr, John M’Culloch, of the Kilsyth Coal Com- 
pany has been appointed general ger of the 

onkland Iron and Coal Company, Limited, in 
place of Mr. Ferrie, resigned. Mr. Ferrie retains 
a seat at the board of directors, with an annual 
allowance of £500, so that his practical knowledge 
of the business may be available for the benefit 
of the management. 

Messrs. Von Ligertwood and Co., of the Speed- 
well Engineering Works, Coatbridge, have 
acquired 22 acres of ground on the Clyde, below 
Glasgow, at Dalmuir, where they contemplate 
the erection of extensive works for the produc- 
tion of orgee making plant. The advantage of 
the site is tbat it will have both railway and water 
communication. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade of Wales is not quite so brisk 
as it was, principally owing to the necessary 
t not coming into port. Storms have 
helped materially in this hindrance, and reports 
are to hand of several shipping disasters to 
Cardiff vessels. A French vessel laden with coal 
from Cardiff went down this week off Lundy 
Island, 

Exports from all Wales show a decline of 
40,000 tons, an iroportant difference, yet one that 
may be made up easily in the coming week. The 
Royal Mail Company’s contracts have been given 
to the Powell Duffryn Company, Locket and 
Judkins, and the London and South Wales, It 
is a noticeable fact that the Locket referred to is 
a descendant of one of the same name who first, 
in connection with Church, of Cardiff, 
opened the coal trade of that port. 

Still another steamship company is announced 
—the Abermaed, with a capital of £20,000. 

The Ynyshir lamp, which is now threatening 
to be a formidable rival to the Clanny, has been 
brought under the notice of the Mines Commis- 
sioners. The inventor was this week introdu 
to them by Mr. W. T. Lewis, in London, and 
having heard his explanation, they expressed 
themselves most favourably on the merits of the 
invention. 

The Newbridge Rhondda Colliery, which is 
favourably placed for Taff Vale traffic, being even 
better off in this respect than the Great Western 
Colliery, has now, it is understood, passed into the 
ownership of Crawshay Brothers. Apart from 
the local importance to the Rhondda there is a 
good deal of encouragement in the report, as it is 
evidently the intention of the [Brothers Crawshay 
by this purchase, the extension of their own 
collieries, and renewal of the steel works at 
Cyfarthfa, to take up a — forward position 
again in the iron and coal world. 

There was a general delegate meeting of colliers 
on Monday at Aberdare, and the result was 
looked forward to with some degree of anxiety, 
as it was decided at this ting to bring for- 
ward the overtures of Leeds for co-operation in 
restricting the output. The result was that it 
was decided not even to be represented at the 
Leeds meeting. Another proposition carried 
was to limit the working hours to nine daily. 

Work has been resumed at the Dinas 6ft. seam. 
This was the scene of the explosion four years 
ago, and even now I hear there are twenty-eight 
bodies in the pit. 

The iron trade continues satisfactory, and good 
work for some months to come is secured. At 
present orders are rather slow in coming in, but 
as substantial ones are on the books this is not 
felt. 

Best steel rails are in demand, prices rather 
low; pig iron quiet. A slight change for tite 
better is to be noted at some of the tin-plate 
works. I hear of negotiations on foot for 
resuming work at one or two that have been 
closed. If this took place in the spring when 
tin-plate begins to look up, I should not be sur- 

rised. As it is, the movement has a sort of 

ealthy character about it. 

To meet the great demand for coal, I hear that 
experiments have been made at the Harris 
Navigation Colliery to raise four trams at a time. 
The experiment did not succeed. 

Initiatory steps have been taken during the 
last few days to form a sliding scale for the 
Llanelly Collieries in the western district of 
Wales, and Mr. Abraham, the principal of the 
Colliers’ Amalgamation in South Wales, has taken 
a prominent part. An important meeting of 
colliery owners and colliers’ representatives has 
been held in the Forest of Dean, when it was 
decided to form a board of conciliation. An 
application for an advance of 5 per cent. was 
declared. 

The Great Western Electric Light Company, 
Cardiff, is announced. 

The Taff Vale Co. has it in contemplation to 
carry out several important changes next year, 
and a considerable alteration of passenger traffic 
is likely. 

The Beas colliers have just had a meeting, and 
decided to adopt the same course as the steam 
coal men in re Leeds, 


SoutH Kensincton Musrum.—Visitors during 
the week ending’ Nov. 25th, 1882 :—On Monday, 
Tuesday, and wong - free, from 10 a.m. to 
10 p.m., Museum, 3; mercantile marine, 
Indian section, and other collections, 2829. On 
Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 4 p.m., Museum, 1447; 
mercantile marine, Indian section, and o 

Total, 13,596, 


THE PATENT JOURNAL. 
Condensed from the “~~ of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THe ENGINeER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 


Applications tor Letters Patent. 

*,* When ber have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics, 

21st November, 1882. 

5520. Arrixinc Tusine to Coup.iinas, J. 
Hunt and T. E. Mitton, Birmingham. 

5521. Sewinc Macuines. W. H. Beck, London. 

5522. Taps for Borries, P. Yates, Oldham. 

5523. So.utions of Sats for the RemovaL 
of IMPURITIES THEREFROM, C. D, Abel.—(F. C. 
Glaser, Berlin.) 

5524. Lawn Poot, A. J. Adams, London. 

5525. Manuracrurine Suaar, H. H. Lake.— (La Société 
Lebaudy Freres, Paris.) 

5526. Meratyic Fasteners for AtracHinc Burrons, 
&c., A. J. Boult.—(F. A. Smith, jun., U.8.) 

5527. Gas Enaines, E. Dyson, Milnsbridge. 

5528. Removine the Superrivous off Ena- 
MELLED Bricks, &c., E. B. Brooke, Huddersfield. 

5529, WinpING Apparatus, J. Farrar, Halifax. 

5530. Tents, &c., H. E. Newton.—(J. G. C. van Docker, 
Copenhagen. 

5531. ManuracTuRING MaTERIAL LEATHER 
Fasrics, &c., H. Loewenberg, Wiesbaden. 

5532. Lirnocrapuic Presses, H. J. Haddar,—(B. 
Lapeyre, Paris.) 

5533, Wire for Fences, W. Friedlaender.—(#. Honour 
and M. Friedlaender, Ashburton.) 

5534. DisrripuTinc Sreamin Motor Engines, J. W. 
Jordan and J. T. Brockliss, Norwich, 

5535. Packines, A. M. Clark.—(Z. Katzen- 
stein, New York, U.8.) 

6536. Puriryinc Town Sewace, P. Jensen. —(H. 
Betche, Magdeburg.) 

5537. Dryine Grain, W. R, Lake.—(F. W. Wiesebrock, 
New York, U.8.) 

5538. for Venictes, W. R. Lake.—(U. A. 
Chanveau and P. C, A. Laglenne, Paris.) 

5539. Measurine Liquips, H. H. Lake.—(P. J. 
Carmien, Issy.) 

5540. PropeLuinc VEHICLEs, E. Edwards. — (C. 
Laburthe, St. Pierre.) 

5541. Rotary Enoines, A. M. Clark.—(@. W. Wadeand 
J. M. Wardell, Cadillac.) 

5542. Urtnar and Wasustanp, A. Albutt.—(F. Miiller, 


Stuttgart.) 
22nd November, 1882, 
5543. VaLves for Ain Compressors, C. Pilkington and 
. Forrest, Haydock. 
5544. TRAVELLING Grates for Furnaces, G. and E. 
Ashworth, Manchester. 
5545. re By-propucts of Sopa, &c., J. Mactear, 


Glasgow, N.B. 
5546. Cootine Apparatus, 8, P. Wilding.—(G. Stoll- 


w 

5547. MovaBL—e PAaRALLELOGRAMIC Support, A. 
Zwierzchowski, Paris. 

5548. ImpRovinc INFERIOR QUALITIES of DIAMONDS, 
&c., J. C. Mewburn.—(@. H. Durkés, Paris.) 

for Saucepans, &c., E. Baldwin, Stour- 


po 
5550. CENTRE VALVEs, R. Dempster, jun., Elland. 
5551. SHampoorne, &c., A. G. Klugh, London. 
5552. Votraic Batrerigs, L. Hartmann, London. 
5553. Governors for Steam Encrnes, W. M. Musgrave, 


on. 

5554. Derivatives, C. Lowe, Reddish. 

5555. Borer Fivgs, &c., G. W. Dyson, Bolton. 

5556. BREECH-LoaDING Guns, W. R. Lake. —(W. 
Gardner, Hartford, U.S. 

5557. Trimmine, &c., the and of Boots, 
&c., J. Keats, al. 

5558, FounTatn Pennotpers, A. Osborn, Birmingham. 

5559. ORDNANCE, J. Vavasseur, London. 

5560. Apparatus for Curtinc Paper, W. C. Kritch 
and J. Garland, Leeds. 

5561. Courtine Apparatus, A. 8. Mildred, Middles- 
brough-on-Tees. 

5562. Lamps, &c., H. Salsbury, London. 

5563, PROPULSION of Row Boats, W. Sage, Walworth. 

5564. WHeeExs, &c., A. Clark.—(B. N. Shelley, U.S.) 

5565, Extracts of Mzat, F. 8. Barff, London, and A. 
P. Wire, Leytonstone. 

5566. Exuaustinc the Burss of INCANDESCENT 
Execrric Lamps, N. K. Cherrill, Paris. 

5567, HaRVEsTING Macuinery, A. C. Bamlett, Thirsk. 

5568, AppLyInc Motive Power to Tram-cars, W. H. 
Hindle, Blackburn, 

23rd November, 1882. 

5569. Rispep Pive Fasrics, J. R. Hutchinson, Bury. 

5570. and Buckets for Drepcrers, W. R. 
Kinipple, Greenock. 

5571. Prorectine Surps, W. Beverley, Aberdeen, and 
G. A. MacLanerty, Glasgow. 

5572. ANTISEPTICs, &€., C. T. Kingzett and M. Zingler, 
London. 

5573. PLovons, 8. Pitt.—(J. C. White, U.S.) 

5574. Purses, G. Macaulay-Cruikshank. — W. 
Schwarz, Offenbach-on-the-Mazn.) 

5575. Extraction of Tattow, C. D. Abel.—(H. Lissa- 
garay and H. Leplay, Paris. 

5576. BREECH-LOADING ORDNANCE, &c., S. H. Berry, 
London. 

5577. Prixtine, &c., Stamp, G. K. Cooke, Paris. 

5578, Boxsrns, &c., L. Heppenstall, jun., Milnsbridge. 

5579. Carts, &c., A. Bettger, London. 

5580. CarBons, &c., W. Cunliffe, London. 

5581. Woop BLock PavemENTS, E. Hughes, Liverpool. 

5582. Naves of WHEELS, 8, Andrews, Cardiff. 

5583, MEASURING Men, &c., E. P. Wilford, Bristol. 

5584. — Beit, W. R. Lake.—(C. F. de Redon, 
Paris, 

5585. AtrracHine Lamps to CaRRIAGEs, R. J. Dobbsand 
F. Davies, Birmingham. 

5586. UNDERGROUND ConpucrTors, R. Giilcher, London. 

24th November, 1882. 

5587. Rartway Switcues, E. N. Molesworth-Hep- 
worth, Manchester. 

5588. Keys for Fixine Rats, E. W. Swan and T. G. 
Massicks, Middlesbrough. 

5589. Sewine Sik, W. Trafford, Leek. 

Bepsteaps, &., T. Kendrick, Bir- 


5591. VEGETABLE, &c., MATTER, G. and J. E. 
Tolson, Dewsbury. 

5592, CrickeT-BaT Hanpies, H. J. Haddan.—(J. C. 
Brodie, Port Augusta. 

5593. Stampep, &c., Piates, J. F. Smyth, Belfast. 

5594. Dynamo ELectric Macuings, C. D. Abel.—(B. 
Abdank-Abakanowicz and C. Roosevelt, Paris.) 

5595. CANDLE MouLDING MacuINgs, E. Cowles, J.ondon. 

5596. FacititaTine the Raisine, &c., of the Heaps of 
Carriages, 8. C. L. Fuller, Bath. 

5597. Sree. Tuses, 8. Walker, Birmingham. 

5598. Stoves, F. Greatrex, London. 

5599. Tricycies, H. J. Hissett, Plymouth. 

5600. WaTEeR Heater, Vermeiren, Brussels. 

5601. Seconpary Barreries, A. Tribe, London. 

5602. Composition for Unitinc Sueets of Paper, C. 
Bond.—(W. Doughtie, Cleveland, U.S.) 


25th November, 1882. 


5608. TENTERING, &c,, Macuines, J. Ashworth, Roch- 


5694. Benzo1, &c., 8. Mellor, Patricroft. 

5605. Naiis, 8. Watkins.—(W. Taylor, Pittsburg, U.S.) 

5606. Takine Sounp1nos, F. Sutcliffe, Liverpool. 

5607. TREaTING Mixep of of 
Copper, &c., W. Weldon, Burstow. 

5608. Looms for Weavina, G. Keighley, Burnley. 

5609. CurTine up Sucar-cane, C. D, Abel.—(A. Perret 
France.) 

5610. BLock SiaNa.ine, F, Swift, London, and A. J. 
M. Reade, Slough. 

5611. Recutatinc Liquips, P. J. Catterall and E. 
Birch, Manchester, 

5612. Stanps for BorrLes, C. Pembrook and J. Dingley, 
Birmingham. 

5613. Tip Vans, E. Hora, London, 

5614. Permanent Way, W. T. Garnett, Bradford. 

5615. Paper Baos, J. Johnson.—(F. &. Bilon, Paris.) 

5616. ExHaustine, &c., FLuips, H. Stewart, London. 

5617. SHARPENING Saws, W. R. Lake.—(L. Martinier, 
France. 

5618. FermentiInG Liquips, N. Lubbock. —(F. 

rd, Demerara ) 
27th November, 1882. 

5619. J. Phillips, London. 

5620. SpinpLzs, D. Skeoch, Stewarton. 

5621. Preventine Ixsurigs to Steam Borxers, A. J. 
Smith, London. 

5622. TunuLAR Steam GENERATORS, C. D. Abel.—(L. 
C. Uhler, Paris.) 

5623. AERIAL RaiLway, E, P. Alexander.—(P. M. T. 
Imbaud, Paris.) 

Exastic Force, J. Graddon, Forest 


5625. TELEPHONIC ApPpaRATus, J, B, Spence, London, 
and J. E. Chaster, Southport. 

5626. Mera CisTerns, H. Sutcliffe, Halifax. 

5627. PorTaBLe H. A. Spalding, Jahnkow. 

5628. Srzam Enaines, W. Hornsby and R. Edwards, 
Grantham. 

5629. Bicyoies, &c., J. Hix, London. 

5630. Prtep Fasrics, J. Holt, Bolton, 

5631. DyNaMo-ELEcTRIC Macuinegs, C. A. McEvoy and 
J. Mathieson, London. 

5632. SurcicaL Truss, E. Edwards.—(P. C. B. Horlique, 
France.) 

5633. TELEPHONIC Apparatus, H. H. Lake.—(J. H. 
Rogers, Washington, U.S.) 

5634. Toys, H. H. Lake.—(J. N. Gifford, jun., U.S.) 

5635. SHears, H. H. Lake.—(G. 8. V. Pelt, U.S.) 

5636. Sewer Gas Trap, T. Carder, Bideford. 

5637. Fret Saw Macuines, R. D. Sanders, Acton. 

5638. CuLtivaTinc Lanp, W. Fisken, Stamfordham, 
and §. 8. Robson, Sunderland. 

5639. CoupLinc Raitway VeHIcLEs, W. and L. Young- 
husband and T. Hudson, Darlington. 

5640. Propucine Desiens, &., A. M. Clark.—(H. 
Beau, Paris.) 

5641. Stays, W. Rosenthal.—(H. Rosenthal, Germany.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
5486. RENDERING ANIMAL, &c., Fipres WATER REPEL- 
Lent, C. B, Warner, London.—18th November, 1882. 
5517. ORNAMENTAL Nalzs, &c., A. J. Boult, London.— 

A communication from C. E. Bailey and W. R. 
Talbot, Providence, U.S.—20th November, 1882. 
Fasteners for ATTACHING BuTTONS, 


Smith, jun., Providence, U.8.—2lst November, 1882. 

5535. Metattic Packines, A. M. Clark, London.—A 
communication from L. Katzenstein, New York, 
U.S.—21st November, 1882. 

5550. CENTRE Vatves, R. Dempster, jun., Elland.— 
22nd November, 1882. 

5564. and Axes, A. M. Clark, London.—A 
communication from B. N. Shelley, Anderson, U.S. 
—22nd November, 1882. 


Patents on which the Stamp Duty of £50 
has been paid. 

4729. Packxinc Cases, T. Cockcroft, Birkenhead.—20th 
November, 1879. 

4721. WrIcHING J. Parnall, Bristol.—20th 
November, 1879. 

4733. PROPELLING VEssELs, G. Wilson, London.—20th 
November, 1870. 

4840. Spiper Wueets, H. J. Brookes, Smethwick.— 
26th November, 1879. 

5056. SupPLYING PLastic CompounDs to M. 
Gray, London.—10th December, 1879. 

4739. Recorpine Levet, A. M. Rymer-Jones, London. 
—2lst November, 1879. 

4752. BorLer, &c., FirEpLAcES, J. M. Stanley, Rhyl. 
—21st November, 1879. 

4757. Warp Fasrics, T. Coltman, Leicester, and J. A. 
Frerichs, Bradford.—22nd November, 1879. 

4761. SucaR, &c., Syrups, D. MacEachran, G k. 
—22nd November, 1879. 

4762. CoLouRiIne Matters, J. A. Dixon, Glasgow.— 
22nd November, 1879. 

4767. Sewinc Macuines, G. Benson, Belfast.—22nd 
November, 1879. 

4768. Privigzs, R. Pease and T. Lupton, Bradford.— 
22nd November, 1879. 

4878. TorPEpo Boats, W. R. Lake, London.—28th 
November, 1879. . 

5127. ELectric Lamps, T. A. Edison, Menlo Park, 
U.S.—1Eth December, 1879. 

33. DeveLorinc Exrcrric Currents, T. A. Edison, 
Menlo Park, U.S.—3rd January, 1880. 

4793. MaNnuFACTURING Buttons, H. E. Newton, Lon- 
don. —24th November, 1879. 

4808. Mitts, F. C. Glaser, Berlin.—25th No- 
vember, 1879. 

4870. om J. Mactear, Glasgow.—28th Novem- 

‘ 


4982. Ratsina, &c., Casxs, C. Hewitt, Swanscombe.— 
5th December, 1879. 

5118. FLoor Ciotus, &., F. Walton, London.—13t 
December, 1879. 

4781. ARTIFICIAL Manures, F. J. Bolton and J. A. 
Wanklyn, London.—24th November, 1879. 

4783. Curtina, &c., Woop, C. H. Pickles, 8. Smithson, 
and T. Pickles, Ravensthorpe.—24th November, 1879. 

4820. Gas Motor, E. Edmonds, London.—25th No- 
vember, 1879. 

4977. RecuLatine the Suppiy of Sream, J. D. 
Churchill, London.—5th December, 1879. 

5039. WatTer-cLosets, E. G. Banner, Londcn.—9th 
December, 1879. 

4861. Matcu Boxes, W. P. Thompson, Liver- 
pool.—27th November, 1879. 

4864. RecisTeRING Apparatus, H. J. Fieldus, Brigh- 
ton.—27th November, 1879. 

4888. Inpicators, E, T, Darke, London.—28th Novem- 
ber, 1879. 

4907. Printinc Macuinery, A. Sauvée, London.—lst 
December, 1879. 

4823. EXTENDING TaBLEs, A. M. Clark, London.—25th 
November, 1879. 

4855. Reapinc Macuines, T. Culpin, London.—27t 
November, 1879. 


Patents on which the Stamp Duty of £100 

has been paid. 

4089. Feepinc Fue. into Furnaces, J. M. Holmes 
B. P. Walker, Birmingham.—20th b 
1875. 

4047. Larnes, W. F. Smith and A. Coventry, Salford. 
—22nd November, 1875. 

4178. Pins, &c., T. R. and T. W. Harding, Leeds.— 
2nd December, 1875. 

4116. Kneapine Macutngs, P. Pfleiderer, Norwood.— 
26th November, 1875. 

4146. Srwine Macuines, W. Webster, San Francisco. 
—80th November, 1875. 

4159. WAREHOUSE Hoists, J., J., and T. Barker, Old- 
ham—lst December, 1875. 

4115. SuBMARINE TELEGRAPHIC CABLEs, W. T. Henley, 
Plaistow.—26th November, 1875. 

4125. Srzep InprcaTors, J. M. Napier, Lambeth.— 
27th November, 1875. 


Sel. 
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4220. MaGazinE W. Morgan-Brown, Lon- 
on.—6th December, 1875. 


4310. Borrer, &c., Apparatus, G. Turton, Sheffield. 
—llth December, is 75. 

4400. Discnarcinc Mup from &c., F. E. 
Duckham, London.—18th December, 187: 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opp » 15th December, 1882. 

J. Aylward, Birmingham.—18th 

1882. 

3402. Macuivery for Sprxninc Fisrovus SupsTaNces, 
F. W. Fox, Burley-in- Wharfedale, and T. Coulthard, 
Preston.—18th July, 1882. 

3421. Carriacges, W. P. Thompson London. 
—A com. from A. H. Munro.—1S8th July, 1882. 

8427. Rotary Steam Enorve, J. Pinchbeck, London. 
—19th July, 1882. 

8428. HorsesHors, A. Laird and T. Wilson, London.— 
10th July, 1882. 

. SCREW E. G. Brewer, London.—A 
m G. Hoper.—19th July, 1882. 

3451. Lire-savine and Sw APPARATUS, A. 
Rata, Manchester.— 20th July, 

BEvERaGE, J. Liverpool.—20th 

‘uly, 1 
3469. Bar, W. Macleod, Teignmouth.—2lst 


July, 
Gear, J. M. Haime, Cardiff.—2lst July, 


for Execrricat Apparatus, W. A. 
Barlow, London.—A communication from L. 
Encausse.—21st July, 1882. 

$482. Locks, J. H. Black, London.—2lst July, 1882. 

3490. Macuivery for Currinc, &c., Frre-woop, J. 
Rowley and H. Vulliamy, London.—22nd July, 1882. 

3496. Suspension for &c., M. Desprez, 


-— 22nd July, 1 
8511. Fiusa Cisterns, W. Wright, Plymouth.—24th 
July, 1882. 


> 

3522. Propucinc Merauuic Wotrray, C, J. L. Leffler, 
Sheffield.—25th July, 1882. 

3586. Courtine for Pipzs and Tv H. Bec! 
London.—A communication from J. i Bodel an 
J. L. F. Brauer.—25th July, 1882. 

3552. Apparatus for Gray, W. R. 
London.—A com. from C. McNeal. —26th July, 1 

3556. Boat-LOWERING APPLIANCEs, C. Grayson, 
pool —27th July, 1882. 

3567. Pocket Cases for Contarsmna Cicars, &c., P. 
Everitt, London.—27th July, 1882. 


3578. Apparatus for ImprecNatinc Woop, W. P. 
on from L. L. 


3624. Surps’ BERTHS, Lawson, Birming- 
ham, and E. W. de Rusett, Anerley.—3lst July, 1882. 
3654. Saw- FILING APPARATUS, A. M. Clark, London.— 
A communication from C. M. Elkins and W. M. 
Weston.—lst August, 1882. 
3684. a, W. R. Lake, London.—A communica- 
_tion from A. Coroni.—2nd August, 1882. 
Ceramic Composition, B. J. B. Mills, London.— 
A communication F. Gillett.—ith August, 1882. 
3806. Vacuum Brake Apparatvs, 8. Carlton, Swindon. 
August, 1882. 
. MAGNSTO-ELECTRICAL APPARATUS for SIGNALLING, 
. Johnson, don.—A comm: tion from T. 
and va Ducousso, and the _—_ Anonyme Maison 
3848. Steam "Beck, Sheffield.—12th August, 
1882. 


3849. ParaLLet Vices, W. M. MacBriar, Sheffield..— 
12th August, 1882. 

4055. Constructinc Escruses, T. Chariton and J. 
Wright, London.—24th August, 1882. 

4358. Apparatos for Courtine Trucks, G. 
Fenwick, Gateshead-on-Tyne.—13th September, 1882. 

4362. DistrisuTine ELecrricity for the Propvction 
of Licut and Power, L. — and J. D. Gibbs, 
London.—13th September, 1 

4623. PREPARATIONS OF E. T. Darke, 
London.—A communication from E. Warlomont.— 
28th September, 1882. 

4798. Macuine for Opgeninc Horsgnarr, &c., M. G. 
Daughters, London.—9th October, 1882. 

4915. Swircues for Evecrric Lamps, T. W. Cowan, 
Rotherham.—16th October, 1882. 

5005. Ropz Tramways, H. H. M. Smith, i 
—A com. from A. 8. Halliday.—20th October, 1 

5119. Caste Traction Ramwars, &c., J. Weight, 
don.—A com. from C. F. Findlay. —2ith Octover, 1882. 

5166. Crrcurts for TELEPHONIC CoMMUNICATION, 
Alabaster and T. E. Gatehouse, London.—30th Octo- 
ber, 1882. 

5192. Apparatus for Mgasurinc Water, J. A. Muller, 
London.—3lst October, 1882. 

ey &J rtson, Bury.—lst November, 1) 

5225. Axies, &c., for VEHIcLEs, H. Weatherill, Man 
chester.—2nd November, 1882. 

5486. Compounp for RENDERING Fasrics, &c., WATER 
RzpPe._ent, C. Warner, London.—18th November, 1882. 


(Last day jor filing opposition, 19th December, 1882.) 
8447. Vatves of Rams, J. Blake, Accring- 


ton.— 20th July, 
3487. APPARATUS to Smoxrne, E. 


Marques.—22nd July, 1882. 

3497. TREATING Sawaam, T. H. Cobley, Dunstable.— 
22nd July, 1882. 

3498. MrraLiisinc &., A. J. Boult, London.— 
‘A com. from J. Hautrive.—22nd July, 1882. 
3508. Erecrric Lamps, A. M. Clark, London.—A com. 
from H. J. Miiller and A. Levett.—24th July, 1882. 
3516. SurcicaL Spirits, H. Hides, Surbiton.—A com- 
munication from E. Porteus.—25th July, 1882. 

3582. Seconpary Batrerizs, G. L. Winch, Lendon.— 
25th July, 1882. 

3559. Locxinc Devices, H. J. Haddan, London.—A 
com. from J. Fondu-Bloemendal.—27th July, 1882. 


8563. REGENFRATIVE FURNACES, A. , Swansea.— 
27th July, 1882. 
3566. Looms for Weave, T. Singleton, Darwen.—27th 


July, 1822. 

3595. Evecrric TeLecrapay, J. H. Johnson, London.— 
A communication from E. Estienne. —29th Jul , 1882. 

3621. Unitinc Pieces of AMBER, organ- 
Brown, London. — A communication “from 
Borowsky. —S8lat July, 1882. 

3631. VaRnisH, W. Morgan-Brown, London.— 
A com. from B. Borowsky.—3lst July, 1882. 

3649. Screw Prope.iers, H. Hardy, Edinburgh.—1st 
August, 1882. 

3658. Stzam Pumps, W. W. Beaumont, London.—lst 
August, 1882. 

3661. Apparatus for Usk in TeLepHonic Circuits, J. 
W. Fietcher, Stoc' —2nd A > 

8667. Apparatus for of RatLway 


tion from G. 
8700. SzconpaRY BaTTERIEs, 
A communication from O. 
8711. Bripegs of Furnaces C. Hill, Blaydon-on- 
—4th August, 1882. 
3770. Leap for in of SzconpaRY 
Batrenizs, L. London.—8th August, 1 
3824. Merers for 


and J. de B. de Liman.—10th August, 1882. 
8874. Apparatus for Benpine, &c., Metat, C. Scriven, 
Leeds.—14th August, 1882. 
8876. Apparatus for CLEARING Tramway Rais of 
Drazt, 8. Shields, Liverpool.—l4th August, 1882. 
3892. ComPpouND APPLICABLE as a SusstiTuTe for 
.— A communication 


. Spence, Gateshead- 
on-Tyne.—llth er, 
4375. Hyprav.ic Lirts, J. 8. Stevens and C. G. Major, 
London.—; 14th September, 1882. 


4553, H. J. Haddan, London.—A com. 


W. Macdonald & J. Morrison.—25th September, 1 
4591. Macurnefor Pastino LaBeELs on BotriEs, be F F. 
Foster, Lopdon.—27th September, 1882. 
Apparatus for VENTILATING Purposes. W. 
1586. Bao TMogan.—12th October, 1882. 
Boo Lint from Freres, G. W. von 
from M. Salo- 


4909. ScREW-NECK Borr.ss, F. Foster, London.—16th 
October, 1882. 


4996. ComPouND ARMOUR Puatss, T. D. Clare, Hands- 
worth.— A com. from F. Yates.—20th October, 1882. 

5075. Manuracrorine Cokes, P. Jensen, London.—A 
communication from Messrs. Beatus, Petersen, and 
Co.— 24th October, 1882. 

Manno of A. Watkins, Greenwich. 


5th October, 1 
5125. Door ea A. J. Boult, London.—A commu- 
nication from the Elliott Pneumatic Door Check 
y.—27th October, 1882. 
for CRUSHING Srones, G. Dalton, 
—Acom. from 8. ien.—27th Octoder, 1882. 
5186. Watcuman’s TIME a, J. Wetter, Lon- 
on.—A com. from G Ransom.—28th October, 1882. 
5168. Steam Borzers, 8. P. Wilding, —A com. 
from Stollwerck Brothers.—30th October, 
5183. Vortaic Batrertss, B. Woodley 
and H. F. Joel, London.—8lst October, 1: 
5194, for Brace.ets, &c. E., Jones, Lon- 
don.—3lst October, 1882. 
5285. MANUFACTURING ARTIFICIAL Duna, 8. Walter, 
Berlin.—6th November. 1882. 
5307. Vetocrpepgs, R E. Phillips, Anerley.—7th No- 


vember, 1882. 
PRODUCTION of Licur, E. P. Chaimsonovitz, 
—8th Ne 1882. 


—A communication 


Propucina Fisres for’ | &c., J. A. 
G , London.—10th 

5867. Coatrxe Iron with Leap, J. Lon- 
don.—10th November, 1882. 

5407. Fitters, J. Wetter, London.—A communication 
from J. Grant.—13th November, 1882. 

5526. Meraturc FasTeners, A. Boult, London.—A 
com. from F. A. Smith, jun.—2lst November, 1882. 
5585. MeTaLLic A. M. Clark, 

com. from L. K —21st Ni 2. 
5564. Wueets for VERICLES, A. M. Clark, 
com. from B. N. Shelley.—22nd November, 1882. 


Patents Sealed. 


24th November, 1882.) 


2192. Bripocss for INcANDESCENT Lamps, C. 
J. Allport, 
Dick, London.—25th 


2484. ALLoys, G 
May, 1882. 

2486. Apraratus for Supportinc the Net EMPLOYED IN 
Lawn-Tennis, J. M. Croisdale, Manchester.—25th 

E. A. Brydges, 

EELs for and SHoxs, 

Upton.—26th May, 1882. 

2501. Execrricat Insutator, B. and G. Bin- 


swanger, London.—26th May, 1 
2520. BREAKING H. J. H. Thomas 
and J. erville, London.—27th May, 1882. 


2527. Apparatus for InFLAMMABLE Gas, H. 
Davey, Leeds.—27th May, 1882. 
2550. Macurye for Various Mareriats, M. 
and M. Shearer, jun., London.—30th 
lay, 
2586. Sucar-caNE MILs, E. Hunt, Glasgow.—lst June, 


1882. 
Gavogs, W. R. Lake, London.— Ist June, 


2601. Appenpaces for Purses to GLOvEs, 
8. Cooke, London.—2nd June, 1882. 

26C5. ImpLements for Cuttrvatixc Lanp, G. P. Blake, 
Exeter.—2nd June, 1882. 

2631. Wepoxs, A. E. Séné, Paris.—5th June, 


1 
2648. Barursc Macurixes, H. Westman, Birmingham. 
—6th J 1882. 


‘une, 
78. Rarcway Ras, F. C. Winby, London.—7th 
June, 1882. 

2689. Mart Exevators, W. E. Gedge, London.—8th 
June, 1882. 

2697. VeLocirepgs, C. H. Brooks, London. 
—8th June, 1882. 

2708. Treatinc CeLestine for Propuctna CavsTic 
Srrontia, F. J. Bolton, London.—9th June, 1882. 


2778. AppaRaTus for Compressinc, &c., EXPLOSIVE 
Mareriat, E. Hesketh, —18th June, 1882. 
2834. WaTeR-cLosEets, A. M. — 15th 

June, 1882. 


2839. Apparatus for AIR IN FEEDING- 
BOTTLES, C. P. D. Chittenden, Lee.—16th June, 1882. 

2846. RarLway Brake Apparatus, E. Foakes, Cardiff. 
—l6th June, 1882. 

2886. Printinc Macuines, J. H. Johnson, London. — 
19th June, 1882. 

2897. Rarcway Brakes, W. R. Lake, London.—19th 
ans 1882. 
R. Duncan, Glasgow.—23rd 

une, 
$018. Sueer Suears, C. Burgon, Sheffield.—26th June, 


1 
= Eisorms ic Arc Lamps, E. de Pass, London,— 29th 
une, 
3085. ExcavaTinc Eartn for Tusine, W. E. 
Gedge, London.—30th June, 1882. 
3087. Looms for WEAVING roa, J. Dodd, Oldham, 
and W. Adam, Kidderminster. —30th June, 1882. 
3528. SECONDARY Batrenigs, C. E. Buell, New Haven, 
—25th July, 1882. 
3640. "Tar, W. Maxwell, Gartsherrie.—1st 
August, 
for CHALK, C. E. Bryant, London.—5th 
ugust, 
3786. FURNACES, J. Imray, London.—9th August, 1882. 
Borers, J. Imray, London.—1l4th August, 


S018. Ovens, J. R. Chibnall, Hammersmith.— 
16th August, 1882. 

$926. Sprinc Mattresses, W. R. Lake, London,—16th 
August, 1882. 

3075. SECONDARY Barreniss, J. E. T. Woods, London. 
—19th August, 1882. 

3978. Furwaces for Repuctne Orgs, J. Imray, London. 
—19th August, 1882. 

3992. Rotary Enarnes, J. M. X. Terlinden, Brussels.— 
August, 1882. 

. ConstrucTinG Cannon, R. H. Brandon, Paris.— 

let August, 1882. 

4054. Gas Furnaces, C. D. Abel, London.—24th 
August, 1882. 

ag AUTOMATIC Brakes, J. C. Peache, Crewe.—8th 
September, 1882. 

4348. Wueets for Rartway Venicies, W. R. Lake, 
London.—12th September, 1882. 

4405. Wurre Leap, A. J. Smith, West Brompton.—15th 

88 


18th September, 1 

4442. APPARATUS for MANUFACTURING i Gas, H. J. 
dan, London.—19th 

4455. Frep Cups for Li UBRICANTS, R. Baird, Glasgow. — 


19th September, 1882. 

ees A. J. Boult, London.—2nd Octobder, 
List of Letters Patent which the Great Seal on the 


ic Lamps, W. H. Akester, 


1882. 
INGES, A.J. Boult, London.—30th May, 1882. 
2558. &c., Evecrricity, J. 8-Williams, 
London.—30th May, ise. 
Lamps, 8. Hallett, London.—8lst May, 
2562. Impantinc a Rotary Motion to Brusues, R. F. 


Heney, London.—8lst May, 1882. 


2566. Weavine for Tapgstry, D. A. Guille, 
London.—3lst May, 1882. 

by O. Rose, Manchester. 
—S8lst May, 1 

2571, the Insvtatinc Bopres of Exgcrrio- 
LIGHT ConpvcTING WirEs NoN-INFLAMMABLE, W. A. 
Phillips, Homerton, and 8. E. Phillips, Charlton.— 
8lst May, 1882. 

2578. Dynamo-ELecTRic Macurng, 8. Hallett, London. 
—Slst May, 1882. 

2578. TeLepnonic InstrumMENTs, 8. P. Thompson, 
Bristol.—3lst May, 1882. 

2585. Apparatus for Separatinc SoLuBLe MatTrers 
from Gasgs, G. Beilby, Mid Calder.—1st June, 1882. 

2590. Giazinc, T. H. P. Dennis, Chelmsford.—1st 


June, 

2592. Quick ApJosTING PARALLEL Screw Vices, P. 
Lawrence, London.—Ist June, 1882. 

a Wrencues, P. Lawrence, London.—lst June, 
1 


2597. SToPPERING G. Falconnier, Nyon, 
Switzerland.— 1st June, 1882. 

2599, Moutps for CastinG STEEL, A. Patrick, Glasgow. 
—2nd June, 1882. 

2600. AcruaTinc DaBpinc Brusues, J. Haigh, W. 

, & T. W. Mitchell, Bradford.—2nd June, 1882. 

2602. Seconpary Barreriss, C. T. Bright, London.— 
2nd June, 1882. 

2620. Macuinery for Parine the CuRLs Hart Bais, 
J. T. Grimshaw, Stockport.— 3rd June, 

2621. Macninery for MAKING Nalzs, H. 
P. Fenby, Leeds.—38rd June, 1882. 

Tues, J. Robertson, Govan.—6th June, 

2000. ANTISEPTIC PRESERV. &c., Compounns, J. 
Jeyes, Plaistow.—7th June, 1 

2670. Piucs for Water, &c., 
Flensburg.—7th June, 188: 

2676. PREPARING ELECTRODES for SECONDARY BaTrerizs, 
A. M. Clark, London —7th June, 1882. 

2692. Storrinc Enps of BorLer Tues, D. McMillan, 
Govan.—8th June, 1882. 

2702. Apparatus for LEVELLING MOLEHILLS, T. Morgan, 
London,—8th June, 1882. 

2795. Looms for Weavine, T. Knowles, Blackburn.— 
14th June, 1882. 

5802. Type Printinc Presses, J. Miller, Springburn. 

2816 Friten’ Press, J. Sim d E. W. Parnell, 

ILTER PREss, ani 


Cc. J. T. Hanssen, 


Liverpool.—15th June, 1 
2847. Printinc Macuryes, J. H. Johnson, London. — 
2875. Gas Batreriss, B. J. Gtilcher, London.—l7th 

June, 1882. 

k, London. —19th June, 1882. 

$187. Sportinc CarTripce Cases, C. D. Abel, Lon- 
8248. Cranes, M. J. 

Spencer, Crawshaw Booth.—8th J =f 

ashington, U.S. 

—10th July, 1882. 
8702. Manuracture of Cement, L. Roth, Wetzlar.—3rd 
= Cuurns, W. McCausland, Belfast.—19th August, 
4014. Hyprocarson Furnaces, J. yo and W. J. 
4283. TreaTinc to OBTAIN de Solden- 

hoff, Lo’ uvain.—8th September, 1 

Norwood.—13th 

4481. Decoratine Ceramic Warez, A. Wenger, Hanley. 
4498. Recisterinc Pap.ocks, W. R. Lake, London.— 

20th September, 1882. 

ton.—22nd September, 1882. 
of on during the 


16th June, 1882. 
2900. Promotinc ComspusTion in Furnaces, A. M. 
don.— 8rd July, 5 
Brooks, gee. and J. H. 
1882. 
$256. C. A. Snow, 
August, 1882. 
Gordon, Philadelphia.—22nd Augus 
Ow Stoves, J. H. Stiles, South 
tember, 1882. 
—20th September, 1882. 
4523. Farrnaceous Foon, J. Schweitzer, Brix- 
k ending November 25th, 188: 


4d.; 1691, 6d.; 1724, 2d.; 1785, 6d.; 
1740, 6d.; 1778, 2d.; 1787, 2d.; 1794, 10d.;' 1806, 4d.; 
1807, od: 1809, 2d.; 1818, 2d.; 1822, 6d.; 1823, 2d.; 
1838, 6d.; 1841, 6d.; 1845, 6d.; 1846, 2d.; 1850, 2d.; 
1852, 6d.; 1853, 8d.; 1854, ; 1855, 4d.; 1856, 2d.; 
1859, 6d.; 1860, 8d.; 1861, * 6d.; 1864, 6d.; 
866, 4d.; 1867, 6d.; 1869, , 2d.; 1872, 6d.; 
1873, 2d.; 1874, 1s. 3d.; 1875, 1877, 6d.; 
1878, 6d.; 1880, 64; 1882, 6d.; 1883, 1s. 6d.; 1884, 4d.; 
1888, 1s.; 1889, 2d.; 1890, 4d.; 1892, 4d.; 1898, 6d; 
1894, 6d.; 1895, 6d.; 1896, 6d.; 1899, 2d.; 1900, 2d.; 
1901, 4d.; 1902, 4d.; 1908, 4d.; 1904, 2d; 1905, 2d.; 
1906, 2d.; 1907, 2d.; 1909, 4d.; 1910, 2d.; 1911, 24.; 
1912, 6d.; 1913, Sd.; 1915, 6d.; 1916, 4d; 1917, 6d.; 
1918, 6d.; 1919, 6d.; 1920, 6d.; 1921, 2d.; 1922, 2d.; 
1923, 2d.; 1924, Sd.; 1925, 2d.; 1926, 2d.; 1927, 6d.; 
1928, 4d.; 1930, 6d.; 1934, 2d.; 1935, 6d.; 1936, 6d.; 
1937, 2d.; 1988, 6d.; 1939, 2d.; 1940, 6d.; 1941, 4d.; 
1942, 6d.; 1943, 2d.; 1944, 6d.; 1945, 8d.; 1946, 6d.; 
1947, 6d.; 1948, 4d.; 1951, 6d.; 1952, 4d.; 1956, 8d.; 
1960, 6d.; 1961, 2d.; 1962, 4d.; 1963, 2d; 1965, 4d.; 
1966, 6d.; 1967, 6d.; 1968, 6d.; 1969, 4d.; 1972, 6d.; 
1978, 6d.; 1974, 8d.; 1975, 6d.; 1976, 24; 1979, 8d; 
1982, 6d.; 1983, 2d.; 1984, 6d.; 1987, 2d.; 1988, 6d.; 
1990, 2d.; 1993, 6d.; 1995, 6d.; 1996, 2d.; 1997, 2d.; 
1998, 6d.; 1999, 6d.; 2001, 2d.; 2003, 2d.; 2004, 2d.; 
2006, 2d.; 2007, 6d.; 2011, 6d.; 2014, 4d.; 2016, 4d.; 
2017, 4d.; 2018, 6d.; 2020, 2d.; 2021, 6d.; 2022, 2d.; 
2034, 6d.; 2088, 6d.; 2041, 6d.; 2048, 2d.; 2048, 4d.; 
2049, 6d.; 2057, 8d.; 2058, 6d.; 2216, 6d.; 2269, 6d.; 
2429, 4d.; 2811, 6d.; 3048, 6d.; 8795, 6d.; 3905, 2d.; 
8967, 4d.; 4039, 6d. 


*,* Specifications will be forwarded by 
Patent-office on receipt of 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves y for Tue Enorneer at the 
office of Her Maj issi of Patents, 
1458. Composition FoR RENDERING COMBUSTIBLE 
MarTeriats UnInFLAMMABLE, L. A. Groth, London, 
—27th March, 1882..{A communication from H. R. 


Hosemann, 
of an uninflammable 
starching, or painting material from chlo- 
rides, pa Bey glass, sulphate of soda, sulphate of 
ammonia, soapstone powder, and potato starch; or 
from chloride of calcium and soluble glass with starch. 
1601. Conyectinc anp Movuntinc Tosacco 
&c., W. Rest, London.—6th April, 
This relates to the employment of 
spring catch to fasten the parts together. 
1724. Cotovrinc Marrers ror Dyeinc, &c., J. 
—12th April, 1882.(4A communi- 
Farbwerke vorm. Meister, Lucius, 


This relates to the manufacture of colouring 
matters suitable for d ting from the 


lised aromatic acids which 
yiel or mixtures with 
dehydrating agents. 
1740. Stove, A London.—12th April, 1882.— 


Browne, 
(A communication from L. Bregha, Dresden.) 
three cylindrical 


placed one within the other. The two inner chambers 
are in communication with each other for the passage 
of the heated gases from the fire. 


1640. An Improvep DyNAMO-ELECTRIC 


wire C wound continuo' direction, ond 
outer coil D wound in tion at right 
that in which the inner coil is wound. D, al ome 


forming a continuous conductor, is constructed of short 
lengths, the ends of which are led 
insulated segments of commutator, Fig. 1. 


off at intervals to 


the The 


inventor claims the arranging of the poles in equal 
numbers of pairs, so that the pairs above the —— 
are alike, and those below are alike, whereby, in 

the case of a dynamo similar to that illustrated, six 


poles are p din the armat 
17885. Packie &c., A. A. Rickaby, 
Sunderland.—12th April, 1882. 6d. 


The drawings show a plan aa section of a pair of 
ponming rings made according to one method. A is 
L-shaped ring having its outer diameter excentric 

9 its inner diameter cut open at its thinnest part; 


| 


B is a rectangular-sha 
diamete: 


having its outer 
excentric to its Be! diameter on 


1773. Martrers ror anp 
inc, J. Brakine, Glasgow.—l4th 1882.—(A 
communication ped near Bloerfeld, 
Germany.)--( Not 

The nature of this consists 
turing colouring matters suitable for ae 
printing by the reaction of the sulpho acids of diazo 
and diazo azo—or tetrazo —derivatives of the aromatic 
hydrocarbons, preferably in the form of the sodium 
salts or compounds of the sulpho acids on napthyla- 
mine alpha or beta in acid solution, 

1787. Improvements DyNAMO- ELECTRIC AND 
ELecTro-pynaMic Macuines, B, H. Lam- 
beth.—l4th April, 1882.—(Not th.) 2d. 
is relates to the generation of oumente by the 

movement of | of wire through magnetic fields 

without change of polarity or by the movement of 

— fields + constant polarity relatively to coils 


1794. IuprRovemENTS 1x THE MEANS OR APPARATUS 
FoR GENERATING CURRENTS oF Evecrricity, L, 
Voice, square.—l4th April, 1882. 10d. 

This relates the construction of dynamo or 

machines. The inventor claims : 

the construction of ring armatures so as to form 

of pe t or electr its whose polarity 

opposite sign to the field magnets por Ay whiz the 

armatures revolve ; (2) causing such armatures to be 
under the direct inductive influence of such ets ; 
and (3) the combination of permanent or lectro- 

magnets with annular grooved ring armatures, &c. 

1806. Casino ror Surs, TorPepvo Boats, &&., A. L. 8 
Leighs, Southwark. —L5th April, 1882, 4d. 

The essential characteristics of this a are 


ace, 
1007. PREPARING FaBRIC8 FOR anp 
1nG, 8. Fulda, Bow.—15th April, 1882. 2d. 
The inventor claims, First, the method and means 
of effecting the first boil; Secondly, the method and 


roeans of fixing aniline and other colo matters ; 
Thirdly, the method and means of neu g the 
chlorine gas without the aid of acids. 


1809. Cootinc Preservinc Foop, W. Keates 
April, 1882.—(Not proceeded with.) 


The apparatus is divided into three chambers: 
First, for food ; Secondly, for mixture of ice and salt; 
and, Thirdly, for sawdust, india-rubber, or other non- 


1818. Puriryino WarTER FOR STEAM BoILers, 

.—17th April, 1882.—(Not 

This relates to the employment of an apparatus 

which acts both as an injector and an ejector. 

1822. Improvements iN ELECTRIC Laure, A. 
San Francisco, California.—lith A 
from J. B. King, New 


Yor 
tie object of the invention is to keep carbons clean 
when burning. The inventor combines with a hollow 


FIC.1 
=, 
Gg 
= 
GY Sy 
Ci \\ 
( 
= 
== 
rice 
SQ, 
=| 
o 
de Paradis.—27th July, 1882. a: Ewa 
, A 
8 a 
thickest py and prevented from turning (except 
together) by a stud screwed into the ring A. 
« post from the 
tt of price and 
ee. Sums exceeding 1s. must remitted by 
‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
on lum Bouthampton-buildings, Chancery-lane, and iron, by grinding or otherwise, to expose the weld 
. a or the steel adjacent thereto, and the subsequent 
4428. ArntiFiciAL Leatuer, E. Fischer, Kaltwasser.— 
Ld. 
on. —. comamunication from le OU: | 
from 8. H. Cochran.—l5th A t, 1882. carbon a piece of moist sponge, through which 
atmospheric air may pass to the arc, and an electric 
conductor passing through the carbon, as shown in 
TY armature is formed of an inner ring, Fig. 2, of soft iron ' the figure 


Dec. 1, 1882. 
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Repeatine Fire-aros, &. P. 
17th April, 1882.—(A communicat from 
lermany.)—{ Not proceeded with.) 

to effect, Tred 
a number of chambers an 
r 0! ra’ or change > 
alonger line of sight than is uly 
and a fixed sight as well as front sigh Thirdly, 

rotation of the magazine i 

operation. 

1838. Sream Enoives, &c., J. Bell, 
R. Harper, London.—18th April, 


This consists in a mode of aj asbestos in 
combination with vulcanised and suit- 
ma 


1841. Srrercners ror Trousers, &c., 7. H, Harris, 
London.—18th April, 1882. 6d. 
essentially of a central rod screwed at 
me part, and provided’ with a suitable handle or 
equivalent to turn LW by, preferably in the form wa a 
loop so as to serve as a hanger, 
1845. on Hor Water Unp 
ae, W. T. Whi 


and Power ss New York.) 6d. 
The object is to pro de mains which may be tapped 
at such not being secured, 
or nearly so, 

18th April, 1882.—(A communication &. 

Bvans, New York, yAiiot p proceeded with 
The invention 


London 18th | 


im methods 
par whic to stam to gach nde 
ve py to work expansively as d 
18'74. Propvucrion or Gas By peste or CARBON 
C. Brown, Shefield.—19th 
Mio fect of of this invention is the production of a 
i carbon: le to be evolved without the aid 
of atmospheric air, om the application thereof. 
1875. Sxcowpany Barreries, D. G. 


compressed, or 
load wise or chest load out into various shapes. 


18°76. Srzrroryre Piarzs, &c., for Printina, W. R. 
, London,—19th ‘April, 1882.—(A communication 
from. J. A. and G. Jouanny, Paris.—( Not pro- 


ceeded with.) 2d. 
1877. Rotts ror W. P. 
Li April, 188 unication 
from Re Birkhelz and E. P. Milwaukee, U.8.) 


The invention consists in providing the ends of the 
roll with bevelled or inclined faces, and combining 


gum, such as gum oa and gum a with 

palm oil, cocoa-nut oil, or other non-siccative oil, and 

vulcanising the product, 

1850. Improvements 1x D: ING THE or 

The invention consists ir of coils 
an iron core at each end of 

circuit, said being insulated from cats other and 

the cores. A metallic circuit is used. 

1852. Preservation or Meat, E. G. Brewer, London. 
—18th os 1882.—(A communication from A. 
Lee, J. A. Wallace, and R. W. Knox, Victoria.)— 
(Compiete.) 6d, 

This relates to improvements on the “ Davies” 
process, 

1853. Improvements IN TRANSMITTING AND RECEIVING 
APPARATUS FOR PRINTING TELEGRAPHS, a“ J. Burn- 
side, Lower Norwood,—18th April, 1882. 

This relates rheel printing telegraphs, the 
t; w ntin 

ety ulsations, alternately of opposite polarity, 

tted from a sending station. 

1854. Direct-actinc Ram Hypravuic Lirts, J. & 
and C. G. Major, Battersea.—l8th April, 


6d. 

Thee ab ect is to dispense with all counterbalances, 
chain, wheels, and overhead 
the weight of cage and ram ‘by hydra 

and to return 


used for balancing purposes into the main or tank or 
accumulator. 
1855. Automatic Ramtway Brakes, F. C. Glaser, 
Berlin.—18th April, 1882.—(A communication 
A. Klose, Switzerland.—(Not proceeded with.) 4d. 
This relates toa construction of automatic brakes 
for railways, whereby, First, the weight of the vehicle 
is caused to effect the application of the brakes; and 
Secondly, whereby the train in its n condition, 
when standing or not slowly, always has the 
brakes more or less appli 
1856. ApsusTaBLe Cuarns or Seats, H. J. Mohan 
and B. A. Girvin, San Francisco.—18th April, 1882. 
—(Not with.) 2d. 
The object is to provide seats which may fold auto- 
matically when not in use. 
1859. Ve.ocipepes, H. FE. Newton, 
communication from A. Winkler, 


ie in which the dri 


is obtained partly fro 
y 


ground with his feet. 

1860. Apparatus ror Dryixo Prece Goons, J. 
‘Worrall, and J. Kershaw, Halifax.—18th 
April, 188! 

The inventors claim, First, the means for putting 
an elastic lateral tension upon travelling piece goods, 
and for removing the tension therefrom. Secondly, 
mounting the tenter ~— of travelling chains upon 
transverse rods in such manner as to provide for the 
chains receiving a double load of ~ or fabrics on 
opposite sides of the transverse 
1861. Arms AND Pickers ror Looms, W. B. 

Birkby, Liversedge. —18th April, 1882.—({Not pro- 
ceeded wit 2d. 

This sonsiats First, in introducing one or more 

lengths of sprin, g steel under a piece or between folds 
of buffalo hide 3 oes er; and Secondly, in 
the construction of metal pickers. 

1863. Pocker Fitter, A. M. Clark, London.—18th 
April, 1882.—{A from && 
Autemarche, Paris.) 6d. 

This relates to a filter which can be readily taken to 


1864. Transmittinc Motion, A. M. Clark, London,— 
18th April, 1882.—(A communication from A. Samper, 
Paris. 6d. 

This consists in the arrangement of an ay tus 
called an ‘‘ adhesion device,” and the mode of apply- 
ing the same for the transtaission of a by means 
of cords and belts running on ordinary pulleys. 

1866. PoriricaTion aND Rerinino or Raw Spirits, 
&c., F. M. Lyte, London,—19th April, 1882. 4d. 
This relates to the employment of the a eee 


ot and notches as us' 

18°78. Improvements DyNAMO-ELECTRIC MACHINES, 
J. H. Johnson, Lincoln's-inn-jields.—19th April, 
Srom J. M. A. Gérard- 


6d. 


the revolving armature, and other improvements. The 

machine is illustrated herewith, 

1880. AvTOMATICALLY TRANSMITTING AND STOPPING 
Motion, &c., P. Pyleiderer, London.—19th April, 


1882.— (A communication from W. Kankelwitz, 
Stuttgart.) 6d. 
The inven‘ consists arranging, conn: 


ing, and combining wi the shart intended to +7 
driven, a driving pe toothed wheel, or driving 
a pawl gearing as required into a 

fixed on the said shaft, such pawl being 

automatically put or thrown into and out of gear. 

1882. Ur axp Srramixa Wire Mart- 
TRESSES AND B. Hoskins, Birmingham. 
—19th April, 1882. 

This relates, — mechanism for tighten: 
and straining wire and other mattresses or 


tion of ships’ bei 

1883. Macuiyery ror Printine on Boru S1pEs oF A 
Movine Wes, &&., W. Conquest, London. — 19th 
April, 1882.—(4 communication from R. Hoe and 
Co., New York.) 1s. 6d. 

This consists ly in the arrangement of mechanism 
for producing from one or more webs of paper folio or 
four page f folded sheets of printed matter in columns 

transversely of the web, with or without a 
su ent “ inset." 


1884. Improvep Mernops on PROCESSES OF SEPA- 


on the emp yment as an 
electrode of the ore to be treated, and upon the 
oxidising or reductive action exerted upon the elec- 
trodes by the components of an electrol which is 
decomposed us the electric current. different 
processes are described. 

1888. Seas | Enoines, J. F. and M. Rankin, 

Greenock, N.B.—20th at. 1882. 1s. 

This relates principally to marine engines having 
four steam cylinders, and has for its object the 
arranging or ounhining of these cylinders and other 
parts of the engines so that whilst under ordinary 
circumstances the four cylinders work together as one 


en, lead, barium, strontium, 

refining, deflegmation, or of alcohols. 

1867. Improvements Evectric Arc Lamps, A. B, 
Edinburgh.—19th April, 1882. 

The feed movement of the carbons is effected by the 
weight of a piston working in a cylinder and pressing 
on a liquid with controlled Roy as per patent 
No. 5272 (2nd Dec., 1881), = W. F. King and 
A. B Brown. The e piston carries the u ‘bon 
a tubular holder, in which it tues poo is held by a 
qippin device, which only acts when 

hen the current is passing all right this device is 
held up by the core of a solenoid, but when the carbons 
become too far apart the gripping device is released, 
and allows the upper carbon to descend into to contact 
with the lower. 

1869. Boiters, J. —19th April, 
1882,.—! 

This relates to the use of a ro titied or curved pipe for 

paged heated air to the furnace. 


1878. Apparatus FoR SweEPING CHIMNEYS AND 
Fives, H. Fokes, April, 1882.—(Not 


) 

e object is to construct an apparatus that can be 
easily applied to existing chimneys and cowls, and to 
remain there so as to be always ready for use. 
18°72. Stipe VALvEs anp Expansion Gear or STEAM 

Enoines, 2. Edwards, London.—19th April, 1882,— 

(A communication from B. Sonntag, Germany.) 6d, 
The objects are, First, improvements in the method 
steam and valves by which the 

slide valve is actuated, so that the latter operates 
with great regularity and efficiency ; and, Secondly, 


de e with triple or quadruple expansion, 

they are ca’ le of being mnected in such manner 

that two of the eylindes may operate independently 
of the other two. 

1889. Cask Titters, B. Howell, Chester, and W. 
Clancey and J. C. Walker, Laneaster.—20th April, 
1882,.—(Not proceeded with.) 2d. 

This relates to the employment of a spiral spring. 

1890. Eve ror Hotpine Starr CARPET AND OTHER 
Rope, F. Kingston, Deptford.—20th April, 1882. 


The inventor claims the manufacture and use of 
a for ae and other rods, fixed in —— 

by points or chisel edges projecting from their 
1898. Acruatinc MACHINERY OR APPARATUS FOR 

Lanp, M. R. Pryor, Herts.—20th 
pril, 1882. 6d, 

This consists essentially in the employment of an 
electro-motor, in such manner that the conductors 
shall be supported, paid out, and wound up, so as not 
to be subjected to material injury y A 
along the ground by the machine in the course of 
cultivation. 

1894. Sirk, &c., W. R. Lake, London.—20th 
April, 1882.—(A communication from Messrs. L. 
Martin and Co., Lyons.) 

This relates to methods of spinning or — silk 
and other materials by means of friction, designed for 
either winding threads or fibres of silk around any 
kind of textile thread by a movement of rotation 

yaaa. | a twist to the latter, or obtaining direct 

threads of silk with the twist necessary for the w 
or the firet spinning of the warp or chain. 


1892. Stream J. Shaw, near Huddersfleld.—20th 


abject i is to the 


ies of 
etal to greater advantage than hitherto been 


the pipe wan very 


1895. Iuprovements AND CoNNECTED wiTH ELEC- 
tric LicHTING aND INcanpescentT Lamps, P. M. 


This relates to the manufacture of incandescent 
lamps. One method of the inventor's for making his 
held by small clamps and places itn glass tube 

ps and pi ag 
some gas, such as 
“the wir ls then beatol by current, 
carbon deposited on it from the gas. After this 
the wire is volatilised. To attach 


with copper. The two carbon ends and the 


with each other, in it with a battery, 
closing | circuit the two ends are heated and 


1896. ebb Ix TELEPHONIC AND TELE- 
GRAPHIC SIGNALLING APPARATUS, and 
C. Saunders, Old Broad-street.—20th April, 


ents by which a number of 
stations connected by one line wire can communicate 


rela‘ particularly 
contact key and contacts, &c. ~y 
1899. Screw PRope.uers, 7. 
21st proceeded. with.) 2d. 
This consists in increasing the pitch of the blade as 
it nears the boss. 


1900. Hoops ror Barrets, &c., 7. Nash and G. H. 
Apri, 1882.—(N ot proceeded 


lengths of iron to form the hoops. 

Glasgow.—2lst April, 1882. 

The object of this invention is the + of a 
cheap and effective battery com as follows :— 
tive electrode, iron or steel, &., 

ents of same metal. These are placed in 
of potassium monoxide, or similar 
positive portion is formed as described in the 
inventor's patent, 302, 1882. 
1008. W. Selley, Manchester.—21st 
or screen of an adjustable toast stand, bread toaster, 
cooking apparatus, and smoothing =< heater. 
1903. Deposirinc Manure, &c, 7. Reid, Monkton 
N.B.—2lst April, 1882,—(Not proceeded 


4d, 

Thins relates to improvements in the general con- 
struction of machinery for depositing pad any plant- 
ing potatoes, sowing seed, fir som roots, dc. 

1904. CaLENDERING Macuines, C. D. Abel, London.— 
2Qlst April, 1882.—(A communication From Cc. M. 
Chivolla’s Sthne, Vienna.)—(Not proceeded with.) 


2d, 
This relates to improvements in friction calendering 
machines. 


1905. Cotourinc Matrers, J. A. Dixon, Glasgow.— 
2ist April, 1882.—(A communication from C. 
}—(Not proceeded with.) 


This consists in manufacturing colouring ma‘ 
suitable and 4 by the of 
the sulpho acids of diazo and azo or tetrazo 


derivatives of the aromatic hydrocarbons, — 

in the form of sodium salts or compounds of the said 

sulpho acids in naphthylamine, alpha or beta, in acid 
solution, or any of the sulpho acids of napthylamine, 
alpha or beta, in acid solution. 

1906. Sewisc Macuines, H. Simons, Manchester.— 
2lst April, 1882.—(A communication from F. B. 
Kohler, Chemnitz.)—(Not proceeded with.) 2d. 

This relates to the construction of se’ machines 
for producing ornamental stitching by means of two 
or more needles, 

1907. Fire-xscarss, 7. H. Pinder, 
1882.—(Not proceeded with.) 2d. 

This relates to a folding ladder. 

1909. Exrracr or Essence or Mant, T. Dence and 
J. J. Mason, London.—21st April, 1882. 4d. 

The (mie claim the manufacture of concen- 
trated extract or essence of malt from the malt liquor 
by an improved method, the essential feature of 
which is dean rapid evaporation of the liquor. 


being formed by a ylinder containing an air-tight 

piston or disc, 

1911. Tricycres, &c., J. @. Harrison, Birmingham.— 
21st April, 1882.—(Not 2d. 


ect is tricycles and other velocipedes 


1019. Srames, W. Buckley, Shefield.—2lst April 


three, or more 
or suitable metalic 


sping, of 


material, and its application and use for any and 
purpose where | metallic springs are or can be 


show an arrangement 
single conical double-lapped springs 


1918. Treatment or Ores, &c., A. M. Clark, London. 
unication from A. M. G. 


1915. Improvements rm Execrric Lamps, W. T. 
Whiteman, Staple-inn, Middleser.—22nd 
Srom M. Bauer and Co. 


This relates to improvements on a patent granted to 
H. J. Haddan, No. , 10th May, 1881. The inventor 
claims oscillatory 


F 


al 
Te’ Fic. 
their a) towards each other. The inventor also 


oF SUBSTANCES FOR THE Manv- 
FACTURE OF &c., T. A. Riggs, Aldeburgh. 
—22nd 
The object craig in the manu- 
facture of bricks, 


tom, G. W. Shepield.—22nd April,’ ‘1882. 


The drawing shows a box pile, the interior of which 
is composed of pieces of steel of suitable size — 
arranged in squares or otherwise, and the 
iron plates; the pile is heated to a welding heat and 
rolled down to a in the ordinary rolling mill A 


rolled bar, and the coil is brought 
placed under a steam hammer or in a 

and welded into a so oh 

mass in the form of a tire blank. This tire blank is 

then rolled into a tire of the required section and 

size in an ordinary rolling mill. 

1918. Manvuracrure or WaTER Gas, J. C. Mewburn, 
London.—22nd April, communication 
Srom 8. New York.) 6d. 

This relates principally to improvements in the 
general construction of the furnace. 


1919. lveRovemeNts Execrric Arc Lamps, J. 
Lea, Regent's Park.—22nd April, 1882. 6d. 

The object of this invention is to ensure better 
lation of the carbons, and to enable long carbons to 
used, so as to burn for a long time. Refe: to the 
ulustration, the action of the lamp is as follows:— 
When to be lighted, and should the carbons be a: 
the current enters at the positive terminal 
traversing shunt coil M pulls core M? until gr 
lever D comes against stud X on arm P, and di 
the jockey roller, causes the w carbon tc make 
contact with the lower, The current then passing 
thick wire solenoid W, the core of the shunt coil 


drawn back by the core N is Leen down 
upon the — of iron 8; arm R 
lever L, after turning roller A in the oor tion, 


and the are is formed. As the arc mes longer, 


coil is made in the ordinary coiling machine from the ~ 


done. A pipe is employed formed of or other 
ape ee in one end of which fe formed the 
valve casing. On each side of the valve casing are 
attached levers, which are connected by rods to the 
opposite end of the expansible pipe. The ends of the 
levers are also connected by short rods to a crosshead, 
through which the valve spindle is screwed. The 
valve spindle _ freely through the casing, not EER 1 
screwing into the same in the usual manner, and the fone 33 j 
Brizton, and C. H. W. Biggs, anda W. W. Beaumont, é 
Bt 19th ‘April, 1882. bd. (832) 
vi mec’ an IS 
‘Ee 
ONG | | (©) | 
therewith correspondingly recessed en tes, or 
collars and tie rods, or equivalent devices for en | { 7) 
the plates against the ends of the body with si ze 
This relates to a process and appara‘ or effecting 
the complete disintegration of minerals in order to 
separate any metals contained in the ore, and the 
result of this combination of apparatus is that as the | process consists mainly in a new method of treatment 
steam piping expands the rods which are | we in @ | with sulphuric acid. 
1878 ae direction parallel, or nearly parallel, with the said 
{ pipe, operate on the levers attached outside the 
valve casing, and being placed nearer to the fulcrum _ 
| than the rods which connect them to the y 
the expansive power 
(ca) degree of expansion in 
upon the valve. 
\ full-size plan, and Fig. 2 an elevation, partly in sec- 
oy AS . rN Justice, Southampton-buildings.—20th April, 1882. | tion—one pole of which is in juxtaposition to, or in " 
DSS ) —(A communication from A. Cruto, Piossasco, | contact with, the iron rod carrying one of the carbons, 
=ZaSS Bw Italy.) _ 6d. and the other pole of which is in centact with a f 
| =ZZ2NV <ZN ry etic brake and in proximity to a fixed block of 
two wire ends are then in clamps in con‘ 
ioe 1) ye! with copper in a bath, and the carbon, &c., placed in 
\bs me of exhausting such globes and an apparatus 
} for regulating the current supplied to lamps, which 
Zs bag 
~ 
with any other without the remaining stations being \ ill Y i) BG 
able to overhear or interry vi 2 
I h the positions assum: 
the rider touching the 
claims the magnetic Drake, Consisting OF DIOCK 01 
iron and a piece of non-magnetic metal secired 
together. The two carbon rods are connected by 
pulleys and cords so as to move simultaneously. Inthe 
Fig. 01 is the be carbon rod, d‘ are coverings of ~ 
brass, dl are pivots on which D horseshoe electro- >* 
magnet turns. 6! is held with greatest force when ‘ 
the magnet is in a horizontal position, and with gradu- 
ally decreasing force as the magnet is turned on its 
f2 bloc’ i 5 -E 
RATING METALS, &c., FROM THEIR OREs, W. R. ‘ 
Lake, London.—19th April, 1882.—(A communica- 
tion from &. Marchese, Turin, Italy.) 4d. 
pieces. 
VIKV/ N 
NZZ \VY Le N 
sington—19th April, 1882.—(A communication from 
H. Burckas, Leipzig.)}—( Not proceeded with.) 2d. : 
This relates partly to the use of an air valve, 
Apri, 1882.—(Not proceeded with, 
The invention consists in connecting with the 
explosion chamber of the engine an reservoir 
containing air compressed to a given pressure, the 
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more current passes by the shunt palling down core | in it slides a slotted or onemngnted hoe operated by an | 1963. Surotcat Spiints on Supports, &c., H. Hides, | the circuit is closed and armature N is in contac’ ra 
M' gradually until contact between F and D is ent of teeth on the end of a hinged piece, the Uxbridge-road.—25th April, 1882.—(4 communica. 1, the . and the clutch wi 


| 


broken, wh 
epringK to pull bck 


1020. Borers Heatixc Apparatus, J. Keith, 
Badinburgh.—22nd April, 1882. 6d. 
This relates to orate in sectional boilers 
and heating apparatus in which water is heated, or 
the pur- 
pose of heating buildings, &c. 
192. Musgrave, Leeds.—22nd April, 


This ‘ists of a t d of oxalic acid, 
3Ib.; alum, 12]b.; of potash, 41b.; and 
white argol, 

1022. Epcr Cupping A. Ridgicay, 
April, 1882.—{Not proceeded 
with. 

Tis nelates to the employment of a rotary circular 
steel disc. 


1923. Pescit Cases, J. Spear, London.—22nd 
1882.4 from G. Benda, Ni 


cil-cases in 

wich the lode propelled for lorward means of a 

slide working in a slot in the siije of the case. 

1924. Cuams on Traction Ram or Tram 
i .—22nd April, 

iy communication from W. Haddock and J. 


ilways upon which the cars are pro- 

pelled by means of an underground cable, and more 

especially to the box or tube in which the cable travels, 

and the devices for grasping this cable. 

1925. Treatine or Lace J. Tuff: 
nell, Manchester. —22nd 1882. 

This consists in lace fabrics 

by beetling machines. 

1026. Parer-cuttinc Macurves, WF. Crosland, Lan- 
caster.—22nd April, 1882.—(Not with.) 


2d. 
This relates to a mode of securing the knife in posi- 


192'7. Appiyinc CoLours oR Desicns on TissvEs, J. 
Mugnier, Paris.—22nd 1882. 6d. 
The object is the d iting of an indefinite number 
of shades or colours, or the f Seber ny of designs or 
variegated arrangements on tissue paper or other sur- 


1928. Rewperisc Muverat UNINFLAMMABLE AT 
PRE-DETERMINED TEMPERATURES, B. de Pass, Lon- 
don —22nd April, 1882.—(A communication from 

Tis co taining fro’ 
‘is cons y process of o! 
all the products of mineral oils, especially those of 

—— oils free from admixtures, and in an unin- 
flammable condition, by treating the said oils by 

means of aqueous vapour or steam in divided jets 

agitating the oil. 

1930. Apparatus FoR EXHIBITING ADVERTISEMENTS, 
&c., ox Tram-cars, Omnipuses, &., F. H. F. Engel, 
Hamburg.—22nd April, 1882.—(4 communication 
From @. Richter, Germany.) 6d. 

on top of tram-cars, &c., driven m 

wheels of the vehicles. 

1934. JoUuRNAL AND OTHER 
Bearinas, W. R. Lake, London.—22nd April, 1882. 

A communication oe G. F. Senter, New York.) 
—({Not ) 2d. 
This relates to the employment of a mixture of talc 
and plumbago. 

1935. Proweers’ FuRNAcEs WHERE Liquip Is 

Usep, W. &. Cooper, Philadelphia.—24th A 


The chief object i is to provide a portable furnace for 
ee tin, Babbet metal, or other easily fusible 
metal, and for heating plumbers’ irons, &c. 

1936. Hutcnes on Wacons, J. McCulloch and W. 
Cook, Glasgow.—2ith April, 1882. 6d. 

This relates to the construction of the buffers and 
of the oil reservoirs and bearings in combination with 
a tubular framing or “‘ trams.” 

1937. Drawine Pens, C. D. Abel, London.—24th April, 
1882.—({A communication from Messrs. B. 0. Richter 
and Co., Chemnitz.) —{ Not proceeded with) 2d. 

The e pens are constructed out of steel tubes, or of 
sheet metal bent into tubular form. 

1938. Cenreirvcat Szparatinc Macuines, F. F. 
Engel, Hamburg.—24th April, 1882.—(4 communi- 
cation from A. Petersen, Hamburg.) 6d. 

This consists in the combination of a centrifu r 
drum or drums fastened to the free end or ends o! 
horizontal shaft or axle, with one or more aaeed 

ters attached to the outer or inner wall of the 

rum or drums communicating with one or more 

different layers of the liquid contained in the drum 

or drums whilst rotating, together with cutters and a 
cover. 


1939. Merat CoaTInG STEEL AND 


24th April, 1882,—(Not proceeded wi 
The object is to reduce the weight rollers 
without reducing their diameter, and it consists in 
making them hollow, of a uniform section of metal 
throughout, and reduced at the ends to form bearings. 
1941. CrysTaLLisep HyDROCHLORATE OF ALUMINA, 
W. R. Lake, London.—2ith April, 1832.—(4 com- 
munication from T. Gladysz, Marseilles.) 44. 
This consists, First,in the Mme on of crystallised 
hydrochlorate of alumina the action of hydro- 
oric gas in a hydrochloric solution of alumina; 
Secondly, the concentration of hydrochlorate | of 
alumina in aqueous solutions without d 


other end of which has a catch to take into a recessed 
projection on the end of the sliding bar. 


1940. mag IN AND RELATING TO ELECTRIC 
Barreriss, W. R. Lake, London.—24th April, 1882. 
—+A communication from L. Ma laiche, Paris.) 6d. 

The object of this invention is to provide a battery 
in which the air naturally in solution in water is 
utilised to combine the oxygen which it contains with 


ustration. The vessel A has a porous cup B at its 


wu part. This latter has apertures F. In B are 
of ; B is fixed to ebonite cover G 


This consists in the use of splints or su made 
of sheets of fibrous material com woollen or 
other fibres, felted, pulped, or > eleretee formed into 
sheets. The sheets whon desired to be used are 
then bent to the desired shape and dried, saturated 
with gums, and perforated. Ambulance sheets so 
moulded are connected to the poles by bands of 
elastic material. 


even when in 


by means of ebonite tube H. A small porcelain cup is 
fixed to bottom of H. Terminal Jhasa platinum wire 
attached, which passes down and is fixed by torsion to 
one of the pieces of ote sepnthes platinum wire is 
attached to terminal J d passes through H to 
bottom of plies cup. at the bottom of cup a 
small quantity of mercury is placed, which covers the 
wire, and on this mercury are placed pieces of zinc L. 


1943. Taps, E. ~ April, 1882. 
—(Not proceeded with.) 


The tap has four water ns two valves and one 
check valve, the water ways serving for the supply 
from main, one ae to the boiler, and one from the 
boiler to the baths, 

1944. Raisine, LOWERING OR DeEpostt- 
Suipes, &c., W. L. Wise, Westminster.—24th 
April, communication from A. Westerman, 

Ths cor in the use pontoons of being 

ers, 

9 pontoons being also provided with b hydraulic 

apparatus for saleheet and lowering the cross girders. 

1945. LerrovementTs IN THE ARRANGEMENT OF, AND 
IN THE MECHANISM FOR TELEPHONIC ALARMS, &c., 
W. M. Brown, London.—25th April, 1882.—{4 com- 
UL) ed from J. F. Kettell, Worcester, Mass., 

This invention relates to that class of telephone 
alarms known as “individual calls,’ the object of 
which is to enable the central office to ring the alarm 
of without ringing the others on same 


1946. C. V. Boys, near Oak- 
ham.—25th April, 1882. _ 6d. 

Phen. finely divided lead which has been 

with mercury, or finely divided lead which has 
on been so covered. 

1947. ManvuracruRE oF Coxe, J. Jameson, Newcastle- 
on-Tyne.—25th April, 1882. 6d. 

This relates to the producing hard coke 
without losing the illation, and it con- 
sists in extracting the of distillation 
at the bottom of rh gecces oven wherein the charge is 

ted and burned, and also in passing hydrocarbon 
gas, vapour, or fluid th th the charge. 

1948. Coyvertine Ligup INTO L. H. Armour, 
Gateshead.— 25th April, 1882. 

This consists essentially in the’ use of rapidly- 
rotating discs for the production of spray. 

1951. Casks, &., A. J. Boult, London.—25th 
April, 1882.—(A communication from M. B. Beasley, 
Philadelphia.) 6d. 

This relates to machines for hooping casks, and it 
consists in mounting on a bed-plate a truck with 
adjustable V-saddles to hold the cask and present it 
to the operating parts of the machine. Two heads 
are fitted at the two ends and can slide to or from 
each other, and are fitted with a series of adjustable 
jaws carrying claws with shoulders to bear against the 
—— and force them on or remove them from the 


1952 jem . J. Haddan, Kensington.—2ith 
882.—(4 from W. Courtenay, 

Tort) 4d. 
The inventor claims a compound washer, having a 
body A of fibre, and upon one side only of the body 


Aa flanged cap B secured to it by pinching or crimping 

or otherwise. 

1956. Improvements IN EvgctRic BATTERIES, &., 
J. 1. Handford, South th 
April, communication from Benoit Jar- 
riant, Paris. 

ites to on Grenet’s batteries 
working with bichromate of and injection of 
air, so as to render them useful for ligh' purposes. 

This the inventor proposes to do by combining with 

the cells tilting distributors for intermittently supply- 

ing a definite quantity of liquid to each cell, mercurial 
contacts for the copper and zinc at the negative elec- 

trodes, devices for emptying the cells, and a com- 
pressorand gas engine for supplying air under pressure 
for agitating = liquid. The inventor also claims the 
use of bichromate of soda for the production of the 


by effecting the evaporation under a lower pressure 
- that of the atmosphere; Thirdly, in the methods 
of carrying out the invention. 
19042. Fastenincs ror Groves, éc., W. Bown, Bir- 
mingham.—24th April, 1882. 6d. 
A small plate is fixed to one side of the glove, and 


iting liquid. 
1960. CLock Movements, H. H. Lake, London.—25th 
April, 1882.—(A communication from F. A. Lane, 


New 5.) 
This relates to the adaptation of the ‘‘ marine move- 
ment” to clock movements designed for very small | 


posi- 


tion on the ‘ide, can be refilled at any time with car- 
in an arran, which permits 
the magazines filled with cartri be carried with- 
out the aa of a covering for the mouth or open- 
ing; Thirdly, in an improved magazine spring formed 
of single spring bows, each pair of which are united 
red the centre by means of rivets, and at their free ends 
by rings or other similar contrivances. 
1983. Gearine ror Acruatine Vatves, &c., 
A. W. Cooper, —27th April, 1882.—(Not 
with.) 2d. 
The object is to reduce the number of working pa! as porte 
in marine and other re pond engines, and 
effect a more of the 
parts. An intermediate one is carried in bearings 
parallel to the crank shaft, and rotated by cranks on 
the two shafts coupled by rods, and from the inter- 
mediate shaft the valves are driven by excentric. 
1988. VaLvE APPARATUS FOR THE Pas- 
sacGe TO PotsomeTeR Enoines, Greeven, 
London.—27th April, 1882.—(4 communication from 
G. A. Greeven, near 6d. 


Cologne.) 
This ists in i ts in the valve ap 
ratus and connected therewith for or, regulating 
the passage to pulsometer engines, w! yy the 


passage of the stents & the p chambers of 

someter engines is regulated ~ a valve C or 

formed in , Cl and C2, and actuated by the 

difference of pressure within and without such valve 

or valves. 

1993. Umpre.ias AND SunsHADEs, T. and F. &. 
Liley, London. —2ith April, 1882. 

This consists essentially in an caaieits in which 
the distance between the notch to which the stretchers 
are jointed and the notch to which the ribs are 
— is increased in the act of opening the um- 

and decreased in the act of closing it, and in 
which the movable notch is acted on by a spring in 
such manner as to open the umbrella. 


3048. Improvements IN AND PROTECTING 
Wires, &€., G. M. Cruikshank, Glasgow. 
— 28th June, 1882.—(A ‘communication from 
Banta, Springfield, Ohio, U.S.A.) 6d. 
The invention is sufficiently ag by the 
accompanying illustration. In a ae placed a 
base plate C, supporting posts D, the latter being 


brass or non- 


magnetic metal. On the posts glass 
ls E and washers F are fitted. Each wry has a 
rcumferential groove for a fine wire, by which the 
telegraph wires are held. 
$'795. Inprovements in EvEcTRIC &., 


pole R1, the arm L is raised. 

rod which it holds is raised enough to strike the = 

When the circuit is broken the weight of Io 

on the armature through the clutch and the bell cran 

lever, turns the armature upon its pivot away from 

wey a the clutch descending with the rod until the 
comes in contact with set screw U, then the 

—— end of 8 of the clutch continues its descent 

with arm L of lever until the armature is fully thrown 

back. This last movement turns the jaws out of their 
on the red. Rod I then a until the carbons 
into contact complete the circuit. 

3644. INDICATING THE PRESENCE IN MINES OF Frre- 
Damp, J. nati, U.8.—1st August, 1882. 
This celates for indicating th 

relates to a or © presence 
of tne fire-damp in a mine in volume, ata point 

or station distant from = t where such fi P 

of fire-dam: 


exists by p 
mermeliy broken electric circuit to actuate 
suitable signalling devices. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Oftce Oftcial Gazette, 


267,251. For SHArTING, 
York, and B. D. Mackintosh, Brooklyn, 
August 26th, 1882. 

Claim.—({1) The with the main portion 
or body of a hanger ada: to receive within it an 
bearing bearing, of a to support the 

lorming the lower part of the hanger and 

to the main portion or bod; + the bottom, so 
the it may be ee or allowed downward 
as as. desired, substantially as and for © purpose 
(2) The combination, with the = part 


and a yoke forming the lower 


Pootion af the hanger, both provided with matchi 
jugs, ears or bearers, of ted. 
through the said lugs, ears, or per and either of 
which may be removed to allow said yoke to swing 
os the bolt, substantially as and 
(3) The combination of = 
‘provided with the pairs of lugs 
ears, or bearers, having male and female conical f: 
which engage with each other, and the bolt D, 
substantially as and for the purpose spocified. 
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which govern the operations of digestion and 
nutrition, and by a careful application a the ~ 
properties of well-selected 

rovided our breakfast tables sath a di tely 
which may save us many 
It is by the judicious use of 
joe ae of diet that a constitution may be 
gradually built up until “ey! enough to resist 
every tend to d of subtle 
maladies are Foating around us ready to attack 
wherever there is a re t. We may escape 
many a fatal shaft ood eeping ourselves well 
a 


fortified with bl nd nourished 
frame.” — Civil Service Gazette. —Made simply 
with water or milk, Sold only in packets 
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carbons, and also to certain iogerrmen in mech- 
anism, which are shown in the illustration herewith. 
The rod I is extended upwards and curves over at the 
top in m-shape to support the upper carbon. When 
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THE SUPPLY AND CONSUMPTION OF COAL, 


No official statistics are available to determine the exact 
figures of the yield of our coal mines in the early days of 
the present century. The Custom House returns of the 
year 1801, however, furnish some clue, It appears that 
the quantities of all coals shipped from the port of Sunder- 
land were recorded in 1801 at 624,804 tons, and that New- 
castle sent to ports at home and abroad during the same 
year 482,593 chaldrons: From these items it may be 
fairly assumed that the output at that period was some- 
where near 1,500,000 tons. The yield of 1881 is estimated 
at 150,000,000 tons. This enormous increase has been in 
sympathy with the necessity of supplying the growing 
wants of all nations. But this very necessity has aroused 
the energy of other nations in and out of Europe. Con- 
currently with the increase in this country endeavours 
have Leen made in various directions to emulate British 
enterprise. We propose toshow whether these attempts have 
been successful or not, by briefly recording the results 
attained in the supply in the face of increased consumption. 

The importation of coal into Russian ports has grown 
from year to year, and the quantities thus imported have 
during the whole period been almost exclusively of British 
origin. In the year 1831 this country shipped to Russia 
31,379 tons of coal; twenty-five years later, ic, in 1856, 
the export had reached 236,010 tons, These shipments 
included Russian ports in the Baltic and the Black Sea. 
In another quarter of a century —1881—the export to the 
same ports stands recorded at 1,395,400 tons. The pro- 
gressive increase during the last twenty-five years occurs 
as follows :— 

1856-60. 1861-65. 1866-70. 1871-75. 1876-80. 
Tons 1,426,308 ... 2,376,663 ... 3,273,243 ... 4,102,504 ... 5,988,618 
The foregoing eloquently demonstrates the rapid progress 
attained in the Russian empire in the use of steam 
power, for, concurrently with the increased consumption 
of British coal, the resources of the Russian mines have 
been gradually developed. For avery long time, in the 
absence of proper means of transportation, the riches of 
the earth remained undisturbed. The yield. of Russian 
coal mines, we learn from official sources, was in the year 
1870 confined to 817,000 tons. Since then the iron road 
has lent aid to a display of energy in the exploration of 
Russian coal mines. In the space of five years the yield 
had doubled, reaching in 1875, 1,750,000 tons. The 
results of 1879-80 show that in ten years the output had 
increased threefold and more. There were 154,034,320 

in 1879 and 178,238,000 poods in 1880, Expressed 
in English tons, the output stands as follows :—-1879, 
2,475,500 tons; 1880, 2,864,500 tons, 

Very little trustworthy information is obtainable to permit 
us to minutely enter into a narrative regarding the extent 
and the working of Russian mines. The approximate 
estimate is, that the coal regions situated in various parts 
of the empire embrace an aggregate from 25,000 to 30,000 
square miles, English coal is, for the most part, exported 
to the Baltic, while a minor portion goes to Odessa and 
adjacent ports. English contractors have been in the 
habit of supplying, among others, the Kharkoff Rail- 
way Company. The annual consumption of that road is 
stated as 42,000 tons; one-half thereof coming from 
England, the remainder being supplied by the Russian 
mines at Donetz. The latter have managed to supplant 
the English coal, considerably underselling the British 
merchants, These facts have been recorded. But under 
authority of her Majesty’s Consul at Odessa there is the 
following qualification:—‘“ The Russian coal contains a 
very large proportion of sulphur, which tends to exercise 
a destructive influence on the boilers. Moreover, they are 
liable to spontaneous combustion ; under the circumstances, 
therefore, it seems doubtful whether Russian coals prove 
virtually cheaper than English ‘coals. Meanwhile, the 
most strenuous efforts are made in the construction of 
railways to open pew avenues to reach the coal mines of 
the Donetz district, in view of dispensing, so far as possible, 
with coals from abroad. 

From first to last the Scandinavian countries have been 
faithful customers at our coaling ports. The exports, both 
to Sweden and Norway, have increased in the ratio of the 
development which various branches of industry have 
attained, and commensurate to the extension of modern 
means of communication on land and at sea. Except in the 
southern provinces of Sweden, where a small yield is 
obtainable, no coal mines are worked, of any importance, 
in the kingdom of Sweden and Norway. The export of 
British coal during the period 1856 will be seen from the 
following summary of the number of tons shipped each 
quinquennial period :— 

1856-60. 1861-65. 1866-70. 1871-75. 1876-80. 
Tons 1,466,593 ... 1,990,100 ... 2,628,935 ... 4,241,266 ... 5,873,339 

The inhabitants of Denmark are more given to agricul- 
tural pursuits, industrial establishments not being so 
numerous, as the consumption of coal is confined to 
domestic uses, in addition to the requirements of an exten- 
sive network of railways and the steamboats on which the 
Danish Isles depend as a means of communication with 
the outer world. English coals have hitherto supplied, 
with few exceptions, the needs of Denmark. These sup- 
plies are summarised in the summary of twenty-five years’ 
shipments as follows :— 

1856-60. 1861-65. 1866-70. 1871-75. 1876-80. 
Tons 2,211,442 ... 2,320,259 ... 2,989,032 ... 3,295,002 ... 3,904,707 

It has been playfully observed that, prior to the events 
of 1866-70, Germany had no “ geographical existence.” 
There was an agglomeration of a number of States, and 
there were coal mines in Saxony, in Silesia, in Bavaria, 
and in the provinces of Rhenish Prussia. They were 
tolerably prosperous in serving local purposes, but as a 
whole the enterprise remained in a state of infancy. The 
German Empire, as at present constituted, has succeeded 
in attaining a rank among the councils of nations and 
greater vitality; in common with other improvements, 
the mining interests have been raised to a state of maturity. 
From a “Statistical Record ” issued by the Imperial Govern- 
ment, we learn that, while in the year 1856 the yield of 


German coal mines barely reached 9,000,000 tons, the out- 
put in 1870 had been equal to 23,316,238 tons, and the 
production has so far advanced as to show a yield of 
48,000,000 tons for the year 1880. It is necessary to 
observe that, to a large extent, this expansion is due to 
the newly-acquired territories of Alsace and Lorraine, 
which formerly belonged to France. The activity dis- 
played in the exploration of the German coal mines has 
not, however, so far affected the demand for English coal. 


THE ST. PETERSBURG ARMOUR-PLATE 
TRIALS. 


We have already stated that an important trial of 
armour-plates was recently made at St. Petersburgh almost 
contemporaneously with the Spezzia experiments. We are 
now in a position to give particulars of these Russian experi- 
ments. They were madeon Wilson compound—steel-faced— 
armour and Schneider’s Creusot steel armour. The experi- 
ments were made 24th November, 1882, at Ochta, near St. 
Petersburgh, on two plates, each 8ft. long by 7ft. wide by 12in. 
thick; weight of each about 12} tons. The one plate was 
made of steel by Messrs. Schneider and Co., of the 
Creusot Works, France, and the other was made on Wil- 
son’s system, one-third steel, two-thirds iron, by Messrs, 
Chas, Cammell and Co., Limited. Both plates were backed 
by 12in. of timber } coma horizontally, and two in. iron 
plates supported by diagonal struts. The gun used was an 
llin. Aboukoff breech-loader, the range 350ft. The pro- 
jectile were of chilled cast iron shells, 615 lb. Russian— 
5534 lb, English—made at Perm in the Ural. The first 
shot was fired at Schneider’s steel plate. The charge of 
powder was 1464 lb. Russian—132 lb. English. Velocity, 
1506ft. The projectile was destroyed, but it broke the 

late into five pieces, as shown in the sketch, the pieces 

ing held on to the backing by the twelve bolts which 

fastened the plate to the target. The penetration was 13in. 
The effects are shown by Fig. 1. 


Fic 


The second round was fired at Schneider’s steel plate. 
The charge of powder was 90 lb, Russian—81 lb. Eng- 
lish, The shot was broken up; there was penetration 
16in. The plate was broken into nine separate pieces. 
The previous cracks were opened out, three new ones 
being produced, gaping 2in. to 3in., as shown in Fig. 2. 


Fic.2 


The third round was fired at Schneider's steel plate. 
Charge of powder was 90 lb. Russian—81 Ib. English— 
with a steel shell Aboukoff make. Seven pieces of the 
plate remained hanging on to the shattered backing. One 
piece weighing about one ton was found 13ft. behind the 
target ; ten pieces, weighing about three tons together, 
were scattered on the ground in front. The projectile 
was found 740 yards to the rear of the target, and was 
apparently uninjured. Previous cracks in remaining por- 
tion of plate further opened out, as shown in Fig. 3. 

The fourth round was fired at Cammell’s compound 

late, with a charge of powder, 146} 1b. Russian—132 lb. 
Bn lish. Velocity, 1506ft. The projectile was destroyed. 
A few cracks produced on the steel face both concentric 
and radial, but they were of no importance. The front of 
the shot had splashed on the plate, and the head remained 
in, so that the penetration could not be ascertained, but, 
judging from the diameter of the piece wedged in the 
shot-hole, it was thought not to exceed 5in. This plate 
had only four bolts holding it to the target, one at each 


corner. Three of these were broken just behind the 

late, and the lower right-hand bolt only remained as a 
astening, as shown in Fig. 4. 

The fifth round was fired at Cammell’s compound plate. 
The charge of powder was 90 lb. Russian—81 lb. Eng- 
lish. The result on the face could not be seen as the 
remaining bolt had broken and let the plate fall on the 


Fic 3 


ground face downwards before the target. There were no 
cracks at the back of the plate, and only a slight bulge jin. 
in height in rear of the first impact, there being no per- 
ceptible bulge in rear of the second impact. The timber 
at the back was quite uninjured. Other bolts are to be 
sent out at once so as to complete the experiment. 


Fic. 4 


The total stored-up work in the first round at each plate 
is 8704 foot-tons, implying a power of perforating 16:3in. 
of wrought iron. This was, therefore, a severe test, the 
shot a. full match for 12in. of compound armour. It 
isa pity that the Cammell plate here, like that at Spezzia, 
should have been so insufficiently bolted. 


THE SMITHFIELD CLUB SHOW. 

Tue Smithfield Club Show opened on Monday under 
very favourable circumstances, the weather being fine and 
bright, while the attendance was unusually large. Possibly 
the fact that her Majesty the Queen opened the new Law 
Courts in the morning, and that there was in consequence 
an immense influx of visitors to see the ceremony, exercised 
a favourable influence, many who went to see the Queen 
in the morning going in the afternoon to see fat cattle at 
Islington. The display of machinery is much as it always 
is, not large, but on the whole, of excellent quality. 

Steam Engines.—One of the leading firms, making, per- 
haps,more portable engines than any other firm in the trade, 


-| has adopted a very ingenious and original method of provid- 


ing novelties for the Smithfield Club Show. About two 
years ago this firm showed an engine, the new thing about 
which was the fitting of a pan beneath the guide bars to 
catch waste oil. This year the novelty shown by the firm is 
an engine without this oil trap. Thus it will be seen the 
same thing acts one year by its introduction as a novelty, 
and another year it serves an equally good purpose by its 
absence. The circumstances are typical. The steam 
engines shown this year at the Agricultural Hall, Isling- 
ton, are none of them new in design; there is not an 
original engine from one end of the building to the other. 
The consequence is that we are called upon to say very 
little about them; and we shall confine our attention to 
such novelties in detail as appear to us to be worthy of 
notice, merely premising that all the leading firms are 
adequately represented in much the same way as they are 
represented every year. 

Messrs. Aveling and Porter, of Rochester, show a 
traction engine fitted with a new arrangement of gear, 
which we illustrate by the accompanying engraving, 
which will be readily understood. The castings extend 
the whole width of the horn-plates, and are tied to- 
gether by a steel shaft and by a wrought iron cross- 
plate at the back and front. The bosses for the crank 
and intermediate shafts are round, and fit into round holes 
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drilled in the horn-plates ; the bosses are bored for their , the partial rotation of which is effected by the governor. 
seatings by a large boring machine. The crank shaft} It is well known that an excentric makes an excellent | an 8-horse power semi-portable for electric light work, 
bearings are cylindrical in three pieces, and are held in | driver, but that it is almost impossible to drive it. Thus | almost identical with our engraving which appeared in 
position by excentric packing pieces. The first inter- | while a moderate force will cause the rotation of a shaft | Tue Enoinger for June 30th. The only difference of im- 
mediate shaft is fixed by — pins in the castings, thus | fitted with an excentric which has to overcome a consider- | portance is the arrangement of the main bearings, It is 
forming a rigid stay for the horn-plates. The well known that engines of this type, with 
second intermediate shaft runs in gun-metal wrought iron cheek-plate frames, tend to 
bushes pressed into the bored bosses. The buckle these frames in and out at each stroke 
steel gearing is inside the hornplates, and of the engine, and to avoid this cross girders 
the double-wheel sleeve and pinion run loose have to be introduced. Messrs. Marshall get 
on the fixed intermediate shaft instead of over the whole difliculty very neatly by 
sliding on feathers. The sleeve pinion is putting in a casting extending right across ~ 
always in gear with the wheel it drives on the engine, as shown in the accompanying | 
the second shaft. The improvements consist engraving. Thus the two carriages are com-— 
in having circular bearings for the three bined in one casting extending across the 
shafts in one casting, which is bored after engine, and bolted between the two wrought 
being rivetted on the horn-plate at one setting iron side frames, with lugs cast on for the 
of the boiler, thus ensuring perfect parallelism holding down bolts. The steel crank shaft 
of the shafts. By substituting a sleeve has counterbalances worked out of the solid 
rotating on a fixed spindle for a countershaft, material, as seen in the engraving. All the 
a certain amount of compactness and solidity compound underneath and separate fixed 
is secured ; but it will hardly escape the notice engines made now by the firm have their 
of our readers that the strain on the crank crank shaft carriages made in this manner, 
shaft is increased by the removal of the which forms a thoroughly substantial job. 
driving pinion to some distance from a bear- It may be worth while to state that so great 
ing. It may, perhaps, be found necessary to is the demand now for steam engines, that 
slightly augment the strength of the crank for the last three months Messrs. Marshall, in 
shaft, but this is a simple matter; and spite of the enormous resources of their 
Messrs. Aveling and Porter understand too works at Gainsborough, employing some 1600 
well how to proportion the strengths of the men, have not had a single engine in stock 
various parts of their engines to the work and they are now laying down additional 
they have to do to make a mistake here. plant to meet the demand. 

Not far from the stand of the Rochester Messrs, Ruston and Proctor show a com- 
firm is that of Messrs, E. R. and F. Turner, pound portable which deserves notice, princi- 
of Ipswich. The novelty they exhibit is a pally because of some novelties in the con- 
modified Gippeswyk engine, a vertical por- struction of the boiler. The working pressure 
table fitted with Turner and Hartnell’s is 120]b., and the tirm have long felt convinced 
automatic expansion governor. The Hartnell that more facilities for inspection should be 
governor, acting directly on the excentric of provided than exist at present. The portable 
an engine is too well known to need descrip- engine as usually constructed has the manhole 
tion here, and for an exposition of the theory just over the fire-box, and the roof stays 
of its action we must refer our readers to the effectually prevent a boy from getting into 
able paper read by Mr. Hartnell before the the boiler, and even if they did not the longi- 
Institution of Mechanical Engineers at Leeds, tudinal stays would. Messrs. Ruston and 
and published in our impression for Septem- Proctor use a flush boiler, and dispense alto- 
ber lst. The accompany engravings illustrate gether with longitudinal stays, replacing them 
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Messrs. Marshall, Sons, and Co., of Gainsberough, show 


the little engine shown by Messrs. Turner. 
The governor with which it is fitted consists 
of two iron discs, within which are two 
balance weights acted on by springs; the 
centrifugal force influencing those weights 
determines the throw of the excentric. 
The detailed engravings show the governor. 
In Fig. 7, 1 shows the weights; 2, the 
springs; 3, the excentric sheave; 4, cover; 
5, interior; 6, the excentric rod and ring; 
7, holes to receive studs for reversing 
the engine; 8, studs to fit into the holes; 
9, hole for engine crank shaft; 10, holes 
in which the weights swing, and 11, nuts 
for adjustment of speed. In the other 
figures, 9 is the shaft and 3 is a boss keyed 
upon it. The boss, 3, is also provided 
with wings, which serve as abutments for 
the springs, 2,2; 1, 1, are the governor 
weights, and 8, 8, are bearings upon the 
weights; they are received into holes 10 
in the flanges, 4, 4; 1, 1 are rods jointed 
to the weights ; they pass through holes in 
the wings and are surrounded by the 
springs. The springs, 11, pressing against the 
discs on the ends of the bolts, 11, tend to 
draw the weights inwards towards the shaft ; 


because of the 


with gussets at the ends, and they put a 
manhole at the side, and nearer the crank 
shaft than usual. The result is that a small 
man can get into this boiler, and slice deposit 
off the tubes and chip it off the top of the 
fire-box, while it is even possible partially 
to inspect the bottom of the boiler by the 
aid of artificial light. Messrs. Ransomes, 
Head, and Jefferies, Ipswich, show a 
portable engine, with a somewhat similar 
arrangement. While we are dealing with this 
subject it may be well to point out that an 
improvement on the present system of lagging 
such boilers is extremely desirable. In a 
recent instance a boiler exploded, killing one 
man and wounding others, as the result of 
corrosion at the bottom of the barrel, the 
existence of which could not be detected 
lagging. It would require no 
great effort of ingenuity so to construct 
lagging that the whole of the bottom portion 
might be made removable, on slackening a 
few nuts, and thus a very good examination 
might be made, say, twice a year. With the 
increased pressures now in use more care must 
be taken of boilers than will suffice with the 
moderate pressures of a few years back. 


6 is the excentric by which the valve of the engine | able resistance, no conceivable force applied to the excen-| The only other engine calling for special notice is a com- 
is actuated; it is provided with two lugs, 3, 3. The | tric rod would cause the rotation of the shaft. The two | pound “Class A,” shown by Messrs. Richard Garrett and 
excentric is connected with the weights by bolts passing | surfaces of the sheave and ring would cut into each | Sons,of Leiston. This was wanted to complete the compound 
through the journals of the weights, but in such a manner | other, in fact, before the shaft would turn round. | engine series of this firm, which we are happy to see has 


as to permit of the free move- 
ment of the weights. The 
bolts can be removed when it 
is required to set the engine to 
run in the reversed direction. vy 
The locking quadrant is, it i 
will be seen, omitted. It has 
been found that it can be dis- |e 
pensed with in small engines 
rotating at a high velocity, 
the balance weights exerting 
sufficient control over the ex- 
centric to secure a proper 
action of the valve gear; but 
it is not supposed that ty 
of governor will answer for 
large engines. 

At the opposite side of the 
hall is a horizontal engine 
shown by Messrs. Hornsby, 
of Grantham, which is also 
fitted with an automatic ex- 
gear. This gear may 

readily overlooked, but it 
is an extremely elegant and 
ingenious device for getting 
rid of a well-known difficulty 
appertaining to that type of 
automatic expansion gear in 
which the travel of the valve 
and the point of cut-off is 
determined by the position of 
a die in a slotted link. It is 


COMBINED CRANK SHAFT CARRIAGE 
FOR 6H.P. COMPOUND UNDERNEATH ENCINE 


MARSHALL'S SEMI-PORTABLE ENGINE. 


given up the use of the term 
nominal horse-power. The 
engine is similar in t 
to those of the same firm 
in our 
e cylinders are 7in. 
10}in. diameter and 10in. 
stroke; the safety valves are 
loaded to 120 lb. The boiler 
isof thesame size as that fitted 
to the equivalent of ordinary 
6-horse power enginesmade by 
Messrs Garrett, but the en- 
gine easily indicates 27-horse 
power. We may point out 
that the Garrett compound 
portable is the only compound 
rtable which we have ever 
ad an opportunity of person- 
ally testing for consumption 
of fuel, and those interested 
will find full details of the 
trial we carried out, and the 
very excellent performance of 
the engine, in our impression 
for Nov. 26th, 1880. We 
may, perhaps, be permitted 
to point out, that indepen- 
dent trials of new types of 
engine are now more im- 
portant than ever as a gua- 
rantee to the public of per- 
formance. While the 
a 


well known that as the link moves the die always tends to , Messrs. Hornsby have availed themselves of this fact, ; Agricultural Society made tests the purchaser h 
shift along the incline made by the link, and an enormously | and we understand that the action of the new gear guide, now he has none. We do not for a moment even 


powerful governor is required to control this motion. In| leaves nothing to be desired. We cannot as yet illus- 


int that the results of private trials made by firms are not 


practice the control is never perfectly effected in this way, | trate it, because the patents are not complete, but we shall | accurate; but inventors are apt to lean unconsciously on 
and a dash pot is required to steady the die, which it does | probably illustrate it and a compound electric light semi- | facts in their own favour, and it is indisputable that on 
but indifferently. In Messrs, Hornsby’s arrangement, the | portable engine, to which it is to be fitted, similar to one | the whole the advantage lies with the independent test. 


link connected with the die block is moved by an excentric, | shown at Islington, at no distant date. 


Several years have now elapsed since the Royal Agri- 
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cultural Society disc its duty in this respect, and, so 
far as we are aware, in all this period particulars of only two 
independent tests of portable engines have been made pub- 
lic, the first being that to which we have just referred with 
Messrs. Garrett’s engine, and the second being a test which 
we made with a single cylinder engine by Messrs, Davey 
Paxman and Co., of Colchester, at the Crystal Palace last 


ear. 
‘ Mr. Church exhibited a new slide valve, which we 


slide covers or uncovers, as the case may be, a large extent 
of the port. The cylinder facing in which the ports are 
formed has a raised surface on which the slide flange 
works, this surface being so shaped that at each — 
cation the slide passes over every part of it. hus 
no ridge can be formed at either extreme of the 
stroke of the slide, because the flange of the slide 
overlaps and passes somewhat beyond the boundary 
of the raised surface of the facing. As the ports have a 


rollers E E being mounted at points in a diameter consider- 
ably inclined to the line of travel of the slide rod R, and 
there being a little looseness of fit within the buckle F, the 
first effort of the slide rod in each direction of its motion 
is to wedge one or other of the rollers E in between the 
periphery of the slide and the surface D, The slide rod 
then continuing its motion, the wedged-in roller E rolls 
along the surface D, and by its friction against the circular 
surface of the slide causes it to turn partly round within 


PLAN 


SIDE ELEVATION 


AVELING AND PORTE’S TRACTION ENGINE, 


END ELEVATION 


illustrate. Mr. Church has for years been endeavouring considerable width, and as the slide is of circular form, | the buckle F as it travels along with it. When the 
to perfect circular slide valves with indifferent success. The , not having the continuous lateral support given to the | slide rod R makes its return stroke the other of the two 
valve he now exhibits is a distinct advance on his former | sides of a rectangular slide, ribs aa are provided in the | rollers E becomes in its turn wedged in, and gives a 
efforts, and is, to say the least, full of —— The details | ports to prevent the edge of the slide flange from dipping | farther turn to the slide in the same direction as before. 


of construction adopted by Mr. C 


urch will be readily | into the port so as to catch against its edge. When the | Thus the movement of the slide over the cylinder facing 


understood by examination of the accompanying engraving. a are of moderate width, a single central rib a suffices, is a _——— one, consisting of its to-and-fro movement 
rectilineally 


The slide S, Figs. 2, 3, 4, and 5, is circular, being ashallow | For ports of considerable width, two, three, or more ribs a 
cylinder with a flange at its lower edge, and a hole —— | are introduced. Reciprocating movement is given to the 
its back cover. The face of the flange rubs over the’ slide by the slide rod R working through a stuffing-box in 


Fig. 2. 


Fig, 6. 
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CHURCH'S SLIDE VALVE, 


cylinder facing, bringing each of the ports A alternately | the front of the slide case in the usual way; but in order 
into communication with the slide case, and with the to provide for the turning movement of the slide, the rod 
interior cavity of the slide, so that steam which is - | is made to form a buckle or ring F which surrounds and 
plied to the slide case enters the port during one part of the embraces the circular body of the slide, leaving the 
movement, and exhaust steam during another part of the | slide free to turn within the buckle. In order to ensure 
movement issues from the port into the interior cavity of | the turning of the slide, not to and fro, but always a little 
the slide, and passes thence by the internal ports P to the | round in one direction so that fresh portions of the rubbing 

i ge. The ports A are peculiarly shaped, taking surfaces are continually presented to each other, the following 
a somewhat crescent form, their inner and outer — arrangement is adopted :—On the buckle of the slide rod are 
being circular arcs, and struck with radii so suited to the | mounted two rollers E E, whose peripheries touch the cir- 
inner and outer radii of the slide flange, that as the a cular exterior of the slide, and also touch two straight 
reaches the edge of the port a very small movement of the | faces DD formed at the sides of the slide cases, e 


combined with a ial rotation around its 


axis. Every part of the slide face is thus in its turn 
brought 


on every part of the raised surface of the 


cylinder facing, and the wear is thus so completely 
equalised that the surfaces which begin to work with the 
tool marks prominently apparent become, it is stated, after 
a few days of working, polished like mirrors, and 
continue so polished, as any ridge or ve that 
might tend to be formed during one stroke becomes 
at once obliterated during the next stroke. In 
order to relieve the slide from a large portion of the 
pressure bearing it against the facing, a piece B projects 
upwards from the middle of the cylinder facing, and 
spreads out at the top so as to present a surface on which 
bears a raised surface within the back of the slide, The 
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slide is thus relieved of the pressure on an area equivalent 
to that enclosed within the contour of the upper face B. 
This face has its rubbing — shaped in crescent form 
with two widened b' at the sides, so that the slide 
in travelling to and fro over it and at the same time turn- 
ing partly round works over it with freedom and equalisa- 
tion of wear corresponding with what occurs at the lower 
rubbing surfaces. Mr. Church holds that the pressure of 
the steam or working fluid within the slide case tends to 
act injuriously on the cylinder, especially when the cylinder 
is of large diameter with a large area of port face. To 
provide against this a strong bolt C is employed to tie 
the cover of the slide case to the body of the cylinder, 
so that all the strain becomes, as it may be termed, 
self-contained, the whole of the pressure within the slide 
case being met by the tensile strength of the bolt C. In the 
engraving A are steam ports; a, ribs in ports to prevent 
edge of slide from dropping into ports; B, central support- 
ing piece, relieving pressure on slide; 6, cavity in support- 
ing piece B; 6', lateral ribs to give side surface; C, tie 
bolt connecting body of cylinder to cover of slide case; c, 
nut for the bolt C; 8, circular slide; R, slide rod; F, ring 
or buckle of slide rod, encompassing slide; E, rollers 
mounted on F; D, surfaces in slide case on which the 
rollers D run; d, groove to guide sides of F; P, exhaust 
passages ; G, spring pressing on middle of slide; g, elon- 
gated hole through G to clear C. 

Miscellaneous Exhibits —Our hunt among the thrashing 
and other machinery was not any more fruitful in the disco- 
very of novelties than it was amongst thesteam engines. Our 
readers will fully understand that we cannot afford s for 
mere reference to machinery or implements simply use 
they are exhibited at Islington, or are well made, but are in 
every respect the same as exhibited by the same makers at 
eng oy, shows. Our notice of the machinery will there- 

‘ore be brief. 

In some respects there is a smaller show of machinery 
than has been made at Islington in previous years, but it 
seems that almost all agricultural engineering firms have 
been so full of work during the past year that they not 
only have had no time to produce novelties and machinery 
for show, but they can afford to be a little indifferent as to 
the quantity of their exhibits. There is, however, a very 
good display of thrashing machines of the same construc- 
tion as those exhibited at the Reading Show of the Royal 
Agricultural Society. It is noticeable that although all 
the makers of agricultural machinery used at one time to 
declare that thrashing machines did not pay to make for 
sale without engines, they are almost all of them now 
giving a great deal which they did not give from five to ten 
years ago, and are putting better work into the machines, 
or at least, they are doing so in those that they exhibit at 
Islington, and there is no reason to believe that there is 
much difference between those there exhibited and those 
sent out in the usual course of business, except in the 
finish and paint. It is noticeable, however, that nearly all 
the machines exhibited are built with oak frames, but there 
seems to be a prevailing opinion that oak frames are not 
invariably sent out to purchasers except by a very few 
firms. To what extent this opinion is correct we do not 
know, but it is probably a matter of stipulation by buyers 
that the frame shall be of material they consider suited 
to the requirements of their climate. Some manufacturers 
point to their oak frames with a good deal of pride, as 
though it had not been, or is not a usual thing with 
them, while others paint their oak and say nothing 
about it. 

At Reading Messrs. Gibbons and Robinson exhibited a 
machine, to one end of the awner spindle of which an 
exhaust fan was fitted, by which the dust and fiuffy mate- 
terial removed from the grain by the awner was carried 
away. This age sageonse has now been ai work very suc- 
cessfully during the past harvest, and has given much 
satisfaction owing to the improvement effected by it in the 
appearance of the grain. The weed seeds are also separated 
from the grain by a screen or sieve on its way to the 
dressing sieves, so they have less to do, and a better sample 
is the result. 

Messrs. Nalder and Nalder exhibit one of their thrashers, 
in which the shakers and the riddles are driven by one 
crank shaft, and for which they were awarded a silver 
medal at Reading. Since then they have substituted wood 
spring connections for the india-rubber connections, by 
which the ends of the shaker-boxes are attached to the 
lower shoe and to the 
rockers, as described in 
our report of the Read- 
ingShow. The machine 
exhibited at Islington 
has the attached elevator 
made by Messrs. Nalder, 
and in the adjustment of 
the small idle pulleys 
which guide the strap 
driving this elevator an 
improvement has been 
made. The short spindles carrying the pulleys are provided 
with a ball,and held in a socket partly formed in the bracket 
carrying them, and partly in a hollow cap held thereon by 
two screws, by which the ball is pinched in any position 
desired, as shown in the annexed illustration. 

Messrs. Barrows and Stewart show a machine with the 
concave arranged so that it may be rapidly set back from 
the drum a large distance to permit the rotation of 
the drum when a pair of separate special beaters are 
attached for thrashing beans. The drums are usually 
fitted with eight beaters, and the two extra for thrashing 
beans are placed opposite each other, and are considerably 
thicker than. the other beaters. This machine is fitted 
with chilled cast iron bearings in all parts, except the 
drum. These are very cheap, and the spindles are turned 
slightly taper to fit the taper of the bearings, which is 
enforced by the necessity of tapering the chills to get 
them out of the casting, which probably lasts as long as 
the machine. 

Among the miscellaneous machinery which, though not 
exhibited for the first time, has not been noticed by us, is 


a large five concave knife machine for cutting up the whole 
of the straw as it comes from the thrashing machine. It is 
made to cut three lengths by change wheels, either ;‘;in., 
in., or gin. It is self-feeding, and isa machine which will 
cut an enormous quan- 
tity of fodder, or by 
taking off knives, will 
cut litter. It is stated 
as a practically ascer- 
tained fact that the 
machine runs with less 
power when cutting the 
short lengths than when 
knives are taken off, 
leaving only one to 
cut litter. It seems 
difficult to understand 
this, but it is stated 
as a proved fact. Two knife wheels are usually sent with 
each machine, to save time when the knives require 
sharpening; and for taking off the wheel a small rim is 
cast on the front of the wheel boss, and a bridle screw, as 
shown in the annexed sketch, is provided for pulling the 
wheel off when the nut which holds it is removed. . This 
needs no explanation, but it is one of those simple things 
that save time and prevent damage. 

Messrs. Richard Hornsby and Sons show their sheaf- 
binding reaping machine, which is the development of the 
machine they exhibited at Derby. It is a well-made 
machine, in which the details are well worked out, the 
string binding attachment being very much the same as 
that exhibited at Derby and then described by us. The 
machine is fitted with two speeds for the cutters, so that 
the slow speed may be used and less power consumed 
when cutting a clean dry crop; and the knives are driven 
by a direct connecting rod instead of through the medium 
of a rocking bar, asin some machines. 

The ing Ironworks Company showa newself-deliver- 
ing horse rake with twenty-four very large teeth and 54in. 
travelling wheels. The axle is formed of a pair of fiat bars, 
at the ends of which are fixed cast iron bearings with an in- 
ternal conical cup. The inner bossof the wheels is made to fit 
this, and the short axles carried by the cast bearings are 

rmitted a short range of movement in the direction of 
their length. The inner ends of these axles are attached 
to levers actuated by the driver’sfoot. When the teeth are 
full of cropthe depression of the foot lever pulls the bosses of 
the wheels into the conical cup, and the truss axle and 
frame carrying the teeth are caused to revolve with the 
wheels so as to deposit the row of crop. 

Messrs. Ransomes, Sims, and Head exhibit, amongst 
other things, a very well made three-furrow plough, as 
now used very extensively in England, especially for turn- 
ing over stubble lands after harvest. These loughs are 
now finding their way into English farms where only a 
few years ago farmers would not look at such new-fangled 
things. But they are now so much lighter and better 
balanced than formerly that “driving” them is compara- 
tively light work for the ploughman. 

Mr. Kearsley, of Ripon, shows a sheaf-binding reaping 
machine, fitted with the Appleby binding apparatus, The 
knife is driven by direct connecting rod, and the machine 
eon has cut over one hundred acres of corn in the recent 

est. 


KNIFE WHEEL 


COMPOUND SEMI-PORTABLE ENGINE. 

WE illustrate on page 432 a semi-portable engine, one of seve- 
ral designed for a locality where both fuel and water are very 
scarce, and to which locality the cost of transport of the engines 
themselves was very heavy; they are, therefore, designed with a 
view of obtaining as much power as possible out of a given 
weight, and also with a view to great economy in consumption 
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of fuel. The reports that the makers have had of them have 
been highly satisfactory. The illustration shows clearly the 
general design of these engines, which is compact and neat; but 
a few lines of explanation may be of interest. The high-pressure 
cylinder is 4}in. diameter and the low-pressure cylinder 8in. 
The stroke is 12in. Messrs. Wallis and Steevens have found the 
most convenient and efficient way for jacketting their cylinder is 
to make the main casting of the cylinder a shell only and fit 
this outer casing with cylinder barrels. One great advantage of 
this system—which we may say is in extensive use—is that the 
cylinder barrels can be made of much harder metal than the rest 
of the cylinder, and thereby wear well. These engines are 
arranged for working either with or without expansion valves, 
but in either case the excentrics are so constructed that the 
engines can be reversed without any difficulty in a couple of 
minutes. The arrangement is very solid and compact, no 


cranked rods are used and the valve spindles are steel. 
The steam after ing out of the low-pressure cylinder 
traverses one of the firm’s patent water heaters. These 
heaters have now been before the public a long time, and 
have been in all cases well spoken of. The cylinders are fitted 
with stop valves and an auxiliary starting valve for admitting 
steam direct into the low-pressure cylinder, so as to start the 
engine on any centre without turning the fly-wheel. The small 
starting valve was fitted with a suitable spring, so that it always 
remained closed unless the lever was pressed. Messrs. Walli 
and Steevens have, however, just altered this design, and all their 
engines are now fitted with a single valve, a very handy and 
efficient arrangement for starting with the cranks in any position, 
whereby, if required, steam can be admitted into the low-pres- 
sure cylinder; but the peculiarity of the arrangement consists 
in the fact that all steam has to pass through the throttle valve. 
By this arrangement a difficulty is got over which has been 
experienced with compound engines. They can never over-run 
themselves, whatever position the valves are left in. The 
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governor, of which the illustration sufficiently shows the design, 
is of the high-speed type. ese governors have given great 
satisfaction, and engines fitted with them have been supplied to 
Messrs. Siemens Bros., the Brush, the Swan, and other principal 
electric lighting companies. The shells of the boilers are made 
of steel with drilled holes, and all rivetting is done by machinery. 
The fire-boxes are made of the best copper plate attached with 
best copper rivets and stays. The size of the fire-box is large 
compared with the size of the boiler, as it is used for burn- 
ing wood and refuse. The ash-pan and fore pedestal are both 
made of wrought iron. These engines are of ample strength in 
every part to stand a working pressure of 120 1b., at which they 
are intended to be run; they are of good material and accu- 
rately fitted throughout. The work is done to a system of tem- 
plates and gauges, so that all wearing parts are interchangeable, 
and can therefore at any time be easily renewed. 


TANK LOCOMOTIVE ENGINE. 


We illustrate on p. 429 a locomotive designed and manufactured 
by Messrs. J. and G. Joicey and Co., engineers, of Newcastle-on- 
Tyne, for the Mickley Coal Company of that city, for taking coals 
from their crushers over the top of their coke ovens for the pur- 
pose of charging them. The engine is of the four-wheeled outside 
a coupled type, cylinders 44in. diameter and Qin. stroke, 
the valve chests are inside the frames, and valves are worked in 
the usual manner. The frames are inside, run the full length of 
the engine, and are well stayed by cross transoms; the boiler 
barrel, outer fire-box, and front tube plate are made entirely of 
Low Moor iron ; the inner fire-box of copper, tubes of brass ; 
the gauge of rails is 3ft. 6in.; the wheel base is 2ft. 9in. 
The wheels are of cast iron, with steel tires 20in. diameter on 
the tread. A constant feed is supplied to the boiler by a pump 
fixed to the front cross transom plate, and worked by an excen- 
tric. This is supplemented, in case of accident to the pump, by 
one of Giffard’s brass injectors. Side tanks are fitted to keep 
the weight as low as possible; and with a view to minimise the 
risk of damage to working parts, should the engine leave the 
rails—a not unfrequent occurrence about colliery wagon ways— 
it is fitted with single motion bars; the advantage of this has 
already been several times demonstrated. The engine is fitted 
with a novel and powerful foot brake applied to all the wheels, 
which is simple and very satisfactory. Owing to the small size 
of the boiler, and the difficulty of getting inside to do any 
repairs to working parts, it was considered desirable to have the 
regulator valve outside, and, as will be seen, it has been fixed on 
the small dome at the front end of boiler. 

The total length of engine over all is 9ft.; extreme width, 
5ft. 3in.; total weight in working trim, 3 tons. The work done 
by this engine was previously done by manual labour, which was 
very slow, and consequently costly. One man was able to charge 
fifteen ovens per day, at a cost of 4s. 2d., or £65 per year for 
wages. Since the engine was set to work it has charged ninety 
ovens per day, and thus does the work of six men, and with the 
greatest ease. The Mickley Coal Company is now completing 
its arrangements for fitting one hundred ovens of its very extensive 
range at Prudhoe to be charged by this engine, and so satisfied is 
it with the results given, that it intends shortly to do all 
charging work by this means. 


A PANIC was caused on the 30th ult. by the spreading of a report 
that the Strinesdale reservoir, which supplies Oldham, and holds 
150,000,000 gallons of water, had burst, A leakage had been dis- 
covered, and the water had made an opening, which rapidly 
incr The leak was, however, made good on the Ist inst., but 
the reservoir had to be further lowered in order to make all safe, 
and for a considerable time about 1000 gallons per minute escaped. 

Tue Late Mr. Epwarn Newton, R.N.—Mr. Edward Newton, 
R.N., the chief engineer of Portsmouth Dockyard, died on Mon- 
day evening, at the age of fifty. He was born at Newton Abbot, 
Devonshire, and gained his practical engineering education at the 
Swindon Locomotive Works. He entered the Navy in 1853 as a 
second-c assistant engineer, and became engineer in 1859, and 
chief engineer in 1866. After serving with distinction afloat, 
during which period he received a medal, he became first assistant 
to the chief engineer at Portsmouth about fifteen years ago, and 
was promoted to the superintendence of the steam department of 
the yard in 1872. He died from an abscess in the brain, partly 
owing, 1t is supposed, to the great shock which he suffered at the 
explosion on board the Thunderer in July, 1876. He was at the 
time pennants the trial of the engines, and was in the act of 

‘cing down the engine-room hatch when the boiler burst. Mr. 

ewman was sent for treatment to Haslar Hospital, but on the 
hopelessness of his case being manifest, he was brought back to his 
official residence in the dockyard, where he died. He will be 
interred with full naval honours at Haslar to-day, the Zimes says. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible ‘ee opinions of our 
correspondents, 


HYDRAULIC BALANCE LIFTS. 

Srr,—Your correspondent, Mr. Barr, casts doubt, and I think 
with good reason, on the advantage to be gained by the use of the 
hydraulic balance lift. 

It must be remembered that the sole object of the device is to 
be able to dispense with the chain and balance weight which are 
generally used with direct-acting hydraulic lifts. Now, it must be 
admitted that if any great advantage in the form of diminished 
risk of accident can f attained by so doing, it may be justifiable 
to use gear such as was illustrated in your impression of the 24th 
ult., despite its obvious disadvantages as compared with the old 
arrangement. But if it can be shown that the sole function of 
that gear is to abolish a danger which is purely imaginary, I hold 
that it is bad practice to adopt it, 

As a matter of fact, the use of a chain need not be attended by 
any danger whatever. It is very certain that if in a direct-actin 
hydraulic lift the chain broke, the cage could not fall; it woul 
either descend slowly or remain stationary. ‘The heavy chain itself 
might, by falling on the top of the cage, do some ge; but 


To such a loss of caste is incurred, and so far the Institute of Patent 
Agents, as now launched, is a mistake. 

What is really needed to raise the status of the profession, and 
insure justice to all, is that patent agents should only be admitted 
to and practise their profession under the examination and super- 
vision of the Government, whereby any unqualified or dishonour- 
able member would be properly excluded. Mem. Inst. M.E, 

Chancery-lane, December 6th. 


Sim,—I have read with much interest your report of the inaugural 
meeting of the Institute of Patent Agents, but am disappointed 
not to find in the president’s address any definition of the functions 
of a patent agent. This omission is the more surprising as it is 
well known that the terms with which we are most familiar are 
precisely those of whose meaning we have the most vague and 
indistinct conceptions. I should like, therefore, to ask the presi- 
dent or any other gentleman officially connected with the Insti- 
tute one or two questions for my own information and that of the 
public, viz.:—Is a patent agent—under the articles of association— 
a person who himself performs, on behalf of others, the profes- 
sional duties necessary in applying for, obtaining, and maintaining 
letters patent for inventions; or is he a person who simply conducts 
an office and employs a staff of assistants to prepare for him 


this can be prevented by making the roof of the cage of strong 
boiler-plate, as is now usually done. There consequently seems to 
me to be no reason for abolishing the chain and substituting 
for it the hydraulic balancing arrang t, with all its drawbacks 
of extra first cost, additional working parts, extra glands to keep 
tight, and general complication as regards —_ arrangements ; 
and I cannot think that any engineer would adopt the principle on 
its merits alone, or for his own use. 
a Barrow TuRNER, A.M.,I.0.E. 
London, December 4th. 


Sirn,—We have to thank Mr. Barr and yourself for the oppor- 
tunity, afforded by the publication of his letter, of replying to 
some of the objections which would be sure to be made to hydraulic 
balance lifts upon a merely superficial acquaintance with them. 

The first objection is to ‘‘all the apparatus;” and your cor- 
respondent thinks the balance weights and chains, or ropes, &c., 
more simple. But this is not so. With the balance weight system 
there needs must be a very strong attachment of cage to ram, a 
massive frame to the cage, and again another strong attachment of 
chain to cage to prevent the whole parting company. Further, 
there is the chain or rope—sometimes two for safety—the over- 
head wheels, spindles, bearings, and frame, all strong enough to 
carry a weight of nearly six tons in the case of a lift which raises 
12 ewt. only 70ft. high, the balance weights of about 2} tons, and 
their guides. In the hydraulic balance lift the whole of the above 
list is cut out, and replaced by two cylinders with rams, and two 
valves, all of which are made with less metal than the balance- 
weight alone of the old system. 

‘ost is the second ‘objection. If Mr. Barr will apply to the 
makers, Messrs. Smith and Stevens, he will find that they are pre- 
pared to erect the hydraulic balance lift for less than the cost of 
the old system. Mr. Barr, in his letter, and you in your notice in 
previous issue, incidentally recommend the use of wire ropes, and 

ou allude to their successful use in collieries. Now at the pit 
ry room is never of consequence, and winding drums and pit 
head wheels are made from 6ft. up to 20ft. diameter, and a rope 
may then be successfully adopted. On the other hand, in a lift 
well the space is always limited, and such wheels as are possible 
simply kill the ropes in a very short time. It is notorious amon; 
lift makers that wire a in lifts will not last, and the smal 
knot of persons who still advocate them will not risk their theory 
upon a single rope, but put in from four to six, each strong enough 
to do the whole work. 

Mr. Barr next states that with a rope balance a smaller ram and 

linder may be used, and less water taken from the accumulator. 

king a hydraulic balance lift for raising 12 cwt. 70ft., a 5in. ram 
is used, —— 43 cwt., and the cage weighs 12 cwt.; total 
weight with | is 67 cwt. Following Mr. Barr’s argument, we 
may balance the cage and ram by dead weights, and reduce the 
area of the ram proportionately to the remaining 12 cwt. of load. 
The ram would thus be 24in. diameter, and would most certainly 
collapse. In short, it would not be possible to reduce the diameter 
of ram much below the 5in. All that could be done on the old 
system would be, keeping the size of ram practically the same, to 
reduce the accumulator pressure to something like 200 1b. to the 
square inch, which is, of course, out of the question. 

Mr. Barr states that the friction of the balance cylinders “is” 

eater than that of the old balance weights, &c. As probably he 

id not mean quite that, it would, perhaps, be unfair to ask him 
where he saw a hydraulic balance lift, and how he knows. The 
best results obtained with the old system average 78 per cent. of 
efficiency on the upward journey, and the hydraulic balance pro- 
duces precisely the same result. 

Speaking of the old arrangement, Mr. Barr says: “If a 
balance weight falls off, the cage cannot come down farther than 
the water is allowed to a by the valve.” Of a total weight of 
67 cwt., Mr. Barr would balance 55 cwt., and use water pressure 
for 12 cwt. The re is that the — or chain will break, and 
allow the support of the whole to thrown on the water, 
increasing its pressure five and a-half times. If the cylinder had 
an original factor of safety of 10, it is now strained beyond half its 
maximum breaking strength, and in view of the certain irregularities 
of metal and cores, who would care totest pipes tosuch a limit? Some 
portion of the cylinder would almost certainly burst, and all con- 
trol would be gone. What if the cage came away from the ram, as 
in some well-known fatal accidents? It is in this very respect that 
the hydraulic balance has such an immense advantage, for in it 
there is no part whose failure will throw increased strains upon 
any other part, and having no re in tension, no amount of 
wear can lead to a severance of vital portions. This cannot be 
said of any suspended lift, or of any ram lift with suspended 

ance. 

Upon the low-pressure modification of the hydraulic balance, 
Mr. Barr again falls foul of the cost which he is ‘* certain” is 

eater. Contract prices, however, again show him to be in error. 

e reduction of size of main ram and cylinder, removal of 
balance weights, &c., save enough to pay for the extra cylinders, 
and sometimes a little to spare. 

Mr. Barr thinks returning the water to the top of a house rather 
ridiculous; but here he misses the principle of the hydraulic 
balance, which is to return a portion of the water used to the 
source of supply. In many towns, especially in the Lancashire 
and Yorkshire district, water is supplied in the public main at 
oe ranging from 100ft. to 300ft. head. Assuming a balance 
ift, taking water at 160ft. head, and returning half the quantity 
to the main, it is clear that it might just as easily return the whole 
water against half the head, or into a tank 80ft. high; and as the 
water is then available for all h ousehold purposes, the lift is worked 
quite free of cost. This certainly pays “Paul,” but instead of 

robbing Peter,” it pays him also, JOHN 8S. STEVENS, 

34, Freke-road, Lavender-hill, C. J. Mason, 

December 2nd. 


THE INSTITUTE OF PATENT AGENTS, 

Srr,—I have read attentively your report on the ina 
meeting of the above Institution in Taz ENGrneEr of the 1st inst., 
and whilst fully recognising the importance of patent agents prac- 
tising their profession under judicious regulations for ensuring its 
improved status and respectability, I opine that it is impolitic 
and savours somewhat of arrogance for a small body of professed 
prominent patent agents to combine and, by framing arbitrary 
regulations, exclude from their iation many practical, efficient, 
and strictly honourable men who are practising as patent agents— 
maybe in a small way, but who cannot literally fulfil the condi- 
tions laid down for their admission as “‘ Fellows” of the Institute. 


i , reports, opinions, &c., to be issued in his name and 
over his signature? pe) 


THE GILCHRIST PROCESS. 

S1r,—In the very interesting article you have given on our pro- 
cess in your issue of the 1st inst., the figures relating to the annual 
output of basic steel are incorrectly given. It should have been 
stated that during the month of October last English works— 
represented by one firm—made of basic steel 9578 tons, and conti- 
nental works 38,139, making a total of 47,717 tons made by Eng- 
lish and continental works during the month, or showing that basic 
steel was actually being made in England and abroad at the rate 
of 572,604 tons per annum. Adding to this actual output the 
estimated output of the thirty-four converters now building to 
work the process, viz., 624,000 per annum, we have a within-sight 
production of basic steel of 1,196,600 tons per annum. 

Percy GILCHRIST. 

172, Palace-chambers, Westminster, 8.W., 

December 6th. 


THE PRESSURE OF FLUIDS IN MOTION. 


Sir,—Mr. Pinnington objects to my “assertions.” A mathe- 
matician could not fail to recognise the truth of my demonstra. 


tion. He further states that we =2W. This is an absurdity, 


for eliminating W, the equation becomes . = 2—i.e., a variable 
4g 


equivalent to a constant. Cannot Mr. Pinnington see that a 

greater pressure must be applied to a plane resisting the effects of 

impact of a fluid whose velocity is due to any head, than if resist- 

| statical pressure due to the same head? wm. x. %. 
th December. 


BOULTON’S FIRE-DOOR RING. 


an, Ralies to the letter in your issue of the 17th ult. from 
Messrs. Copley and Co., of Middlesbrough, respecting my improved 
fire-door ring, I beg to say that if they will devote a few moments 
to the perusal of the paragraph in THE ENGINEER of the 10th, 
they will see that the ring requires neither chasing nor the fire- 
hole tapping; it also dispenses with the aid of a powerful 
drilling machine in fixing it. Now this ring can be fixed by any 
mechanic of ordinary ability, as the ring is finished when it leaves 
the rolls; and I beg to ~—- that if Messrs. Copley were to give 
this ring a trial, they would find it considerably to their advantage 
in every repect, and far superior to the one they are now using. 
Ashton-under-Lyne, JAMES W. BovULTON. 
November 22nd. 


THE INGOT SOAKING PROCESS. 

S1r,—Thursday last will certainly be a red-letter day in the 
annals of the Tredegar Iron and Steel Company, Limited. On 
that day the problem of rolling off an ingot straight from the 
Bessemer pit was, by the aid of the soaking-pit process, satis- 
factorily solved. The Tredegar Steel Works are only things of 
yesterday, but they are already many strides in advance of an 
other steel works in South Wales—I had almost said in England. 
It may interest some of your readers if I give them a short account 
of the new process. The modus operandi in all other steel works 
in Wales is as follows: The molten steel is poured from the 
converter into moulds, and when the metal is sufficiently chilled 
the ingots are removed and put into stock. They are then taken 
as required to the balling furnaces and reheated, an expensive, and, 
as proved by the Tredegar Company, unnecessary process, and 
from the reheating furnace to the cogging rolls, again to the 
reheating furnace, and thence to the finishing rolls. By the new 
— the ingot is taken from the mould immediately the metal 

as been sufficiently chilled—to allow it to adhere and retain the 
form of an ingot—and placed in a brick-lined pit large enough to 
contain the ingot, and allow the gases which exude from it to 
envelope it. A plate is then placed over the pit, which thereby 
keeps the gases in, and prevents the air getting near the ingot. 
After remaining in the pit for some twenty-five minutes, it 1s found 
that the initial heat of the centre of the ingot, which, when taken 
from the mould, is still in a molten state, has spread itself all over 
the ingot, and the piece of metal which, when put into the pit, 
only appeared to be cherry-red hot, has by its own recuperative 
powers, and apart from any extraneous aid, become a glowing 
white mass, and is passed direct through the cogging and finishing 
rolls; the metal which was run from the converter only forty 
minutes before appearing in the form of a rail 90ft long. Great praise 
is due to the indefatigable general manager, Mr: James Colquhoun, 
and to the assistant general manager, Mr. Colquhoun, jun., for the 
avidity with which they grasp at and adept any invention 
calculated to increase production and minimise cost. M. L. 

Tredegar, November 27th. 


SOCIETY OF ENGINEERS. 


THE STRENGTH OF BOILER FLUES. 

Ar the meeting of the Society of Engineers, held on Monday 
evening last, December 4th, in the Society’s hall, Victoria-street, 
Westminster, Mr. Jabez Church, president, in the chair, a paper 
was read on “‘ The Strength of Boiler Flues,” by Mr. W. Martin. 
The author said that in the construction of steam boilers, more 
than in most other cases of mechanical engineering, it is of 
special importance that the principles involved should be clearly 
established, since cases ef failure may produce such wide-spread 
and disastrous effects. This°being so of boilers in general is so 
particularly with regard to long cylindrical flues, which, unless 
specially strengthened, are, as a rule, much the weakest part of 
the boiler, In fact, the majority of cases in which Lancashire and 
similar boilers fail from inherent structural weakness are cases of 
fiue collapse. It may be shown also that there is no part of the 
boiler in which faulty construction may produce such a reduction 
of strength as in the flue. Moreover, unless dangerous, almost 
collapsing, pressures are used, it is extremely difficult, owing to the 
smallness of distortion, &¢., to detect any weakness in such 
structures by testing. This makes the construction of the flue a 
matter of peculiar importance. Notwithstanding this, however, 
and the interesting nature of the problem, the knowledge available 
with regard to it is not of the fullest, and the application of the 
formula in use ma; 


produce somewhat anomalous 


y be made to 
results, The solution of the problem of flue strength, like most 


others of mechanical engineering, must of course come ultimately 
from experiment. Theoretical considerations, can, however, do a 
little towards it, and that little is worth notice, because it makes 
the problem clearer, and the formula, when obtained, of wider 
—— By considering each circumferential strip of a 
cylinder sustaining external pressure, as in a condition analogous 
to that of a long column, it is possible by the application of the 
theory of such columns to show that the strength depends upon 
the moment of inertia of the longitudinal section, and upon the 
modulus of elasticity of the material. This enables comparisons 
to be made between flues of different materials, or different 
qualities of the same material, and also between flues differing in 
section. If the theoretical formula for wrought iron columns 

compared with that obtained by Hodgkinson, it is found that 


whereas the first makes the strength depend upon a , in the latter 


—? not very much different. 
Now, making the corresponding comparison for flues of thickness ¢, 
the terms are ¢* and ¢?", showing a greater divergence. A recent 
examination, however, by Professor Unwin, of the basis of the 
formula in the case of flues has resulted in an increase of the 
index 2°19. With regard to the experimental determination of 
the strength of flues, the only series of experiments which have 
been extensive and systematically made are those made by Sir 
William Fairbairn twenty-four yearsago. These experiments were 
of very great importance, especially considering the ignorance 
prevailing at the time upon the subject. They, moreover, 
immediately suggested simple and effective methods of strengthening 
fiues, both old and new. Notwithstanding all this, however, the 
subjects of the experiments were too dissimilar in size and con- 
struction to working boiler flues, for the formula obtained to be 
thoroughly trustworthy. In addition to being small, they were 
under totally different conditions, especially in regard to longi- 
tudinal stress, and almost all the experiments which were com- 
parable as being with similarly constructed tubes, were upon one 
thickness of material. The results of this series of experiments, 
indeed, cannot be considered final; and it is much to wished 
that these could be supplemented by further systematic 
experimental inquiry, in which should be included experiments to 
determine the strength of elliptical flues, the increase of strength 
due to introduction of ‘‘ Galloway ” tubes, &c. 


case the corresponding rate is 


DYNAMO-ELECTRIC DANGERS. 


I’m a keen amateur electrician ; 
I like to give people a start; 
So went to the new exhibition 
Of Electrical Science and Art. 
British, Gallic, Italian, Germanic, 
Yankee notions, moreover, and means 
For all sorts of arrangements galvanic, 
And of dynamo-electric machines. 


Now it can’t be too often repeated, 
That if people don’t take proper care, 
Circuit wires, apt at times to get heated, 
Wax red-hot now and then—so beware! 
Where the lights to which gas are as rushlights 
Were by night turning darkness to day— 
Siemens, Edison, Jablockhoff, Brush Lights— 
I wandered, exploring my way. 


Apparatus, a little short-sighted, 
As I stooped on, betwixt wire and wire, 
In connection my watch-chain, ignited, 
In a wink set my waistcoat on fire. 
Then the stem of a lamp, which, to work it, 
Had a wire laid below to the fore, 
I grasped, and completed the circuit, 
Intervening, in person, through floor. 


Dash my buttons, just didn’t I holloa! 
That is, try all I could to cry out; 
But a feeble moan only would follow 
My fruitless endeavours to shout. 
And my muscles were paralysed nearly, 
All throughout me; my heart was oppressed, 
And my lungs acted on so severely, 
I had scarce any breath in my chest. 


My face was convulsed and distorted, 
And contracted so hard was my hand, 
That a friend, to my help who resorted, 
Couldn’t loosen it off the lamp-stand. 
But to strike him a happy thought chancing, 
He lifted my legs from the ground, 
And broke circuit, whence sparks of flame glancing, 
Burnt my hand whilst its gripe was unbound. 


I had had a charge sent right slap through me 
That ten lamps was then serving to light ; 

And the current that very nigh slew me 
Being stopped, put out eight of them quite. 

*Mid electrical works ye who wander 
Mind you how their machinery behaves, 

e And my pitiful story well ponder, 
That you mayn’t be shocked into your graves. 
—Punch’s Almanack 


LivERPOOL ENGINEERING SocieTy.—At the usual fortnightly 
meeting of the above Society, held on Wednesday evening, 22nd 
ult., at the Royal Institution, Colquitt-street, Mr. N. Bramall, 
vice-president, in the chair, a paper was read by Mr. W. E. Mills, 
entitled ‘‘ Notes on the Mallett System of Controlled Combustion.” 
The author, in introducing the subject, stated that the question of 
dealing with the cloud of smoke hanging over our large cities, and 
the immense waste of heat which its presence testified to, had 
been attempted in many ways from time to time. All engineers 
were familiar with the different kinds of smoke consumers and fuel 
economisers whick were before the public, but none of which 
altogether achieved the end aimed at, viz., the consumption of the 
smoke generated by the fuel in the furnace. Mr. Mallett, of 
Denver, Colorado, U.S.A., who had studied the subject, saw that 
the difficulty with all the smoke consumers was the impossibility of 
entirely burning all the atoms of carbons set free in the act of 
combustion. He conceived the idea that if by any means the fuel 
could be burnt in such a manner as not to produce any smoke at 
all, and so preserve all the heat which would be otherwise wasted, 
a great step would be gained. He effected this in the following 
manner :—A combustion chamber is fitted bebind the boiler 
furnace, communicating with it by a perforated septum wall. The 
fire-bars were made hollow, and so arranged that cold air from the 
exterior could pass through them into the ccmbusti hamber. 
The open ends of these fire-bars could be closed by a slide worked 
by a lever, which also actuated the apertures in the ash-pit doors. 
When coal was first put on the fire the latter openings were closed. 
The gases given off from the fuel passed into the combustion 
chamber through the apertures in the septum wall, and meeting 
there with the oxygen conveyed through the fire-bars, were entirely 
consumed. The inventor doin that by his method, no smoke 
being produced, all chimneys may be done away with, and a saving 
of about 45 per cent. in fuel effected. The necessary draught is 

rovided by a fan which draws the heated gases, the ultimate pro- 

ucts of combustion, through a condenser, in which they are 
cooled down, and then discharged into the open air. The applica- 
tion of the system to stationary, marine, and locomotive boilers 
was next described, with the various principles involved. A dis- 
— followed, and a vote of thanks was accorded to the 
author, 
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ARRANGEMENT OF HOUSE SANITARY APPLIANCES. 
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THE engraving above illustrates an arrangement of sani- 
tary appliances as designed by Mr. F. Botting, of 29, Mount-street, 
Grosvenor-square, for dwelling houses. At B in the lower 
part of the building is an air-tight inspection chamber, as already 
illustrated in our pages. Through the mica inlet valve over it at 
P fresh air descends, and passes along the drain and up the soil 
pipes and vent A. It will be seen that the drain is free from any 
other traps except at the water-closets and gulleys, but these do 


, not impede the flow of air. The soil traps are all ventilated | 


into a separate pipe and the waste traps, the pipe for which is 
shown in the centre division wall. 

All the wastes discharge over a gulley and the cistern over- 
flows into the open air. The water-closets have outlets also, 
though these are not shown. The cold-water pipe and tanks are 
all inside the house so as to prevent freezing, and as a further 
safeguard, a tap is fixed in the area for emptying the pipes when 
the cisterns are full. The hot-water service pipes are connected 
with an accumulator, shown at H, in the kitchen ; this prevents 
the necessity of any men being employed upstairs during repairs. 
The cold service is attached direct to the boiler, and the accumu- 
lator H being so near no safety valve is required, as although this 
supply may choke also, the argument is that it would be observed 
by the diminution of the supply. The old system is, however, 
retained, a tank at the top being employed as shown, as it forms 
an airing closet, which would otherwise need a special coil 
attached to the pipes. For the hot-water warming pipes a 


boiler is, for convenience, shown in the pantry. It is proposed to | 


use gas here, as the quantity of heat required is less, because it 
is constant and can be easily regulated. 


| No service hot closets are shown, but two are needed, one in 

the kitchen and one outside the dining-room near the lift, which 

| in large houses is worked by a small.ram, the waste water 
passing, if necessary, into a tank in the scullery or elsewhere for 
washing purposes. 


GOESCHENEN STATION, ST. GOTHARD 
RAILWAY. 
| Our supplement this week illustrates Goeschenen Station at 
| the Swiss end of theSt.Gothard tunnel. It very clearly shows the 
| character of the scenery. The station has been referred to more 
than once in the account which has appeared in our pages of an 
engineer's trip over the St. Gothard Railway. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William Tottenham, chief 
engineer, to the Himalaya; Charles E. Stewart, chief engineer, 

‘oon, ‘aylor, Jol east, engineers, to the Himilaya; 
John W. Pleming, assistant engineer, to the Himala 3and Richard 
G. Hannan, engineer, to the Asia, additional, for the Dwarf. 

City AND GuvILps or Lonpon Institute. — Dr. C. W. 
Siemens, D.C.L., F.R.S., has consented to distribute the prizes and 
certificates “pee by the successful candidates of the Metropolitan 
centres at the recent technological examinations, as well as by the 
students of the City and Guilds of London Technical Co! 


| School, Kennington, The distribution will take place on Thursday 
evening, 1 December 14th, at 7 o'clock, at Goldsmith’s Hall, Foster- 


Finsbury, and of the City and Guilds of London Technical Art An 


THE LONDON ASSOCIATION OF FOoOREMEN ENGINEERS.—The 
regular monthly meeting of this Association was held at Cannon- 
street Hotel on Saturday, the 2nd inst., the past president, Mr. 
Joseph Newton, C.E., presiding, when, after the transaction of 
formal business and the election of Mr. E. Parrott, of Cawn " 
as an ordinary member, a paper was read by Mr. Edward Gibbon 
Swann, J.P., president of the Inventors’ Syndicate Club, on 
“Inventors and Inventions.” Introducing the subject by some 

limi remarks as to the utility and fitness of the patent 
nn, in which he expressed as his own conviction that the total 
abolition of such laws was to be desired, or else that they should 
be assimilated to the like laws prevalent in the United States, 
the reader proceeded to argue that inventors, as a class and indi- 
vidually, have ever been benefactors of society and of communities. 
He reviewed succinctly the history of all those great inventions 
which have resulted in complete revolutions, both of thought, of 
industries, and of knowledge, as having contributed to the progress 
and development of civilisation throughout the world, and 4 
cially so in those nations and communities which had attained a 
pre-eminence both as to power and as to practical skill. He con- 
tended that whereas the invention of printing had exercised a 

-eminently beneficent influence, even the inventions of destruc- 
Five implements in war brought about analogous results by 
discouraging the frequency and abridging the duration of wars. 
He further argued that mechanical inventions especially had con- 
tributed immensely to the development of the re. sciences, 
citing the fact that without the perfecting of the microscope, 
for instance, physiology, which depends so much upon microscopic 
anatomy, would still be a merely teaching. 

in e reading 
chiefly, however, in corroboration of the reader’s 
and the proceedings concluded with a vote of thanks 


discussion followed t 
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ELECTRIC LIGHTING. 
By Dr. C. W. SrEMENs.* 

Havine received the honour of being elected chairman of the 
Council of the Society of Arts for the ensuing year, the duty 
devolves upon me of opening the coming session with some intro- 
ductory remarks. 

Amongst the practical questions that now chiefly occupy public 
attention are those of electric lighting and of the transmission of 
force by electricity. These together form a subject which has 
occupied my attention and that of my brothers for a great number 
of years, and upon which I may consequently be expected to dwell 
on the present occasion, considering that at Southampton I could 
deal nd ve with some purely scientific considerations involved in this 
important subject. I need hardly remind you that electric lighting, 
viewed as a physical experiment, has been known to us since the 
early part of the present century, and that many attempts have, 
from time to time, been made to promote its application. Two 
principal difficulties have stood in the way of its practical introduc- 
tion, viz., the great cost of producing an electric current so long as 
chemical means had to be resorted to, and the mechanical diffi- 
culty of constructing electric lamps capable of sustaining, with 
steadiness, prolonged effects. The dynamo machine, which 
enables us to convert mechanical into electrical force, purely and 
simply, has very effectually disposed of the former difficulty, inas- 
much as a properly-conceived and well-constructed machine of this 
character converts more than 90 per cent. of the mechanical force 
imparted to it into electricity, 90 per cent. again of which may be 
reconverted into force at a moderate distance. The margin of loss, 
therefore, does not exceed 20 per cent., excluding purely mecha- 
nical losses, and this is quite capable of being reduced to some 
extent by improved modes of construction; but it results from 
these figures that no great step in advance can be looked for in 
this direction. The dynamo machine presents the great advantage 
of simplicity over steam or other power-transmitting engines ; it 
has but one working part, namely, a shaft which, revolving in a 
ad of bearings, carries a coil or coils of wire admitting of perfect 

neing. Frictional resistance is thus reduced to an absolute 
minimum, and no allowance bas to be made for loss by condensa- 
tion, or badly fitting pistons, stufting-boxes, or valves, or for the 
jerking action due to oscillating weights. The materials composing 
the machine, namely, soft iron and copper wire, undergo no 
deterioration or change by continuous working, and the depreciation 
of value is therefore a minimum, except where currents of excep- 
tionally high potential are used, which appear to render the copper 
wire brittle. The essential points to be attended to in the concep- 
tion of the dynamo machine are the prevention of induced currents 
in the iron, and place the wire in such position as to make the 
whole of it effective for the production of outward current. These 
principles, which have been clearly established by the labours of 
comparatively few workers in applied science, admit of being 
carried out in an almost infinite variety of constructive forms, for 
each of which may be claimed some real or imaginary merits 
regarding questions of convenience or cost of production. For 
many years after the principles involved in the construction of 
dynamo machines had been made known, little general interest 
was manifested in their favour, and few were the forms of con- 
struction offered for public use. The essential features involved in 
the dynamo machine, the Siemens armature (1856), the Pacinotti 
ring (1861), and the self-exciting principle (1867), were published 
by their authors for the pure scientific interest attached to them, 
without being made subject matter of letters patent, which circum- 
stance appears to have had the contrary effect of what might have 
been expected, in that it has retarded the introduction of this class 
of electrical machine, because no person or firm had a sufficient 
commercial interest to undertake the large expenditure which 
must necessarily be incurred in reducing a first conception into a 
practical shape. Great credit is due to Monsieur Gramme for 
taking the initiative in the practical introduction of dynamo 
machines embodying those principles, but when five years ago I 
ventured to predict for the dynamo-electric current a great prac- 
tical future, as a means of transmitting power to a distance, those 
views were still looked upon as more or less chimerical. A few 
striking examples of what could be practically effected by the 
dynamo electric current, such as the illumination of the Place de 
l’Opera, Paris, the occasional exhibition of powerful arc lights, 
and their adoption for military and lighthouse purposes, but espe- 
cially the gradual accomplishment of the much desired lamp by 
incandescence in vacuum, gave rise to a somewhat sudden reversion 
of public feeling; and you may remember the scare at the Stock 
Exchange, affecting the value of gas shares, which ensued in 1878, 
when the accomplishment of the subdivision of the electric light 
by incandescent wire was first announced, somewhat prematurely, 
through the Atlantic cable. From this time forward electric light- 
ing has been attracting more and more public attention, until the 
brilliant displays at the exhibition of Paris, and at the Crystal 
Palace last year, served to excite publicinterest to an extraordinary 
degree. New companies for the purpose of introducing electric 
light and power have been announced almost daily, whose claim to 
public attention as investments was based in some cases upon only 
very slight modifications of well-known forms of dynamo machines, 
of arc regulators, or of incandescent carbon lights, the merits of 
which rested rather upon anticipations than upon any scientific or 
practical proof. These arrangements were supposed to be of such 
superlative merit that gas and other illuminants must soon be 
matters simply of history, and hence arose the depression in gas 
shares already alluded to. It should be borne in mind, however, 
that any great technical advance is necessarily the work of time 
and of serious labour, and that when accomplished, it is generally 
found that so far from injuring existing industries, it calls addi- 
tional ones into existence to supply new demands, and thus gives 
rise to an increase in the sum total of our resources. It is there- 
fore reasonable to expect that side by side with the introduction of 
the new illuminant, gas lighting will go on improving and extend- 
ing, although the advantage of electric light for many applications, 
such as the lighting of public halls and warehouses, of our drawing- 
rooms and dining-rooms, our passenger steamers, our docks and 
harbours, are so evident, that its advent may be looked upon as a 
matter of certainty. Attention has been very properly called to 
the great divergence in the opinions. expressed by scientific men 
regarding the area that each lighting district should comprise, the 
capital required to light such an area, and the amount of electric 
tension that should be allowed in the conductors. In the case of 
gas supply, the works are necessarily situated in the outskirts of 
the town, on account of the nuisance this manufacture occasions 
to the immediate neighbourhood ; and therefore gas supply must 
range over a large area. It would be possible, no doubt, to deal 
with electricity on a similar basis, to establish electrical mains in 
the shape of copper rods of great thickness, with branches diverging 
from it in all directions; but the question to be considered is 
whether such an initiative course is desirable on account either of 
relative expense or of facility of working. My own opinion, based 
upon some practical experience and thought devoted to the subject, 
is decidedly adverse to such a plan. In my evidence before the 
Parliamentary Committee, I limited the desirable area of an 
electric district in densely populated towns to a quarter of a square 
mile, and estimated the cost of the necessary establishment of 
engines, dynamo machines, and conductors, at £100,000, while 
other witnesses held that areas from one to four square miles 
could be worked advantageously from one centre, and at a cost 
not exceeding materially the figure I had given. These dis- 
crepancies do not necessarily imply wide difference in the estimated 
cost of each machine or electric light, inasmuch as such estimates 
are necessarily based upon various assumptions regarding the 
number of houses and of public buildings comprised in such a dis- 
trict, and the amount of light to be apportioned to each, but I 
still maintain my preference for small districts. 


* Address delivered before the Society of Arts, 


By way of illustration, let us take the parish of St. James’s, 
near at hand, a district not more densely populated than other 
equal areas within the metropolis, although comprising, perhaps, 
a greater number of public buildings. Its population, according to 
the preliminary report of the census taken on the 4th April, 1881, 
was 29,865, it contains 3018 inhabited houses, and its area is 
784,000 square yards, or slightly above a quarter of a square mile, 
and it has six and a-half miles length of large streets. 

To light a comfortable house of moderate dimensions in all its 
parts, to the exclusion of gas, oil, or candles, would require about 
100 incandescent lights of from 15 to 18-candle power each, that 
being, for instance, the number of Swan lights emplcyed by Sir 
William Thomson in lighting his house at Glasgow University. 
1l-horse power would be required to excite this number of incan- 
descent lights, and at this rate the parish of St. James’s would 
require 3018 x 11=33,200-horse power to workit. It may be fair] 
objected, however, that there are many houses in the parish muc 
below thestandard here referred to, but on the other hand there are 600 
of them with shopson the ground flor, involving larger requirements. 
Nor does this estimate provide for the large consumption of electric 
energy that would take place in lighting the eleven churches, 
eighteen club-houses, nine concert halls, three theatres, besides 
numerous hotels, restaurants, and lecture hails. A theatre of 
moderate dimensions, such as the Savoy Theatre, has been proved 
by experience to require 1200 incandescent lights, representing an 
expenditure of 133-horse power; and about one-half that power 
would have to be set side for each of the other public buildings 
here mentioned, constituting an aggregate of nearly 2926-horse 
power ; nor does this general estimate comprise street lighting, and 
to light the six and a-half miles of principal streets of the parish 
with electric light, would require, per mile, thirty-five arc lights of 
350-candle power each. This, taken at the rate of 0’8-horse power 
per light, represents a further requirement of 182-horse power, 
making a total of 3108-horse power, for purposes independent of 
house lighting, being equivalent to 1-horse power per inhabited 
house, and bringing the total requirements up to 109 lights=12- 
horse power per house. I do not, however, agree with those who 
expect that gas-lighting will be entirely superseded, but have, on 
the contrary, always maintained that the electric light, while 
possessing great and peculiar advantages for lighting our principal 
rooms, halls, warehouses, &c., owing to its brilliancy, and more 
particularly to its non-interference with the healthful condition of 
the atmosphere, will leave ample room for the development of the 
former, which is susceptible of great improvement, and is likely to 
hold its own for the ordinary lighting up of our streets and 
dwellings. Assuming, therefore, that the bulk of domestic light- 
ing remains to the gas companies, and that the electric light is 
introduced into private houses only, at the rate of say twelve 
incandescent lights per house, the parish of St. James would have 
to be provided with electric energy sufficient to work (9+ 12) 3018 
=63,378 lights =7042-horse power effective. This is equal to about 
one-fourth the total lighting power required, taking into account that 
the total number of lights that have to be provided for a house are 
not at all used at one and the same time. No allowance is made 
in this estimate for the transmission of power, which, in course of 
time, will form a very large application of electric energy; but con- 
sidering that power will berequired mostly in thedaytime, when light 
is not needed, a material increase in the plant will not be necessary 
for that purpose. In order to minimise the length and thickness of 
the electrical conductor, it would be important to establish the 
source of power, as nearly as may be, in the centre of the parish, 
and the position that suggests itself to my mind is that of Golden- 
square. If the unoccupied area of this square, representing 2500 
square yards, was evcavated to a depth of 25ft., and then arched 
over so as to re-establish the present level, a suitable covered space 
would be provided for the boilers, engines, and dynamo machines, 
without causing obstruction or public annoyance; the only erec- 
tion above the surface would . the chimney, which, if made 
monumental in form, might be placed in the centre of the square, 
and be combined with shafts for ventilating the subterranean 
chamber, care being taken of course to avoid smoke by insuring 
perfect combustion of the fuel used. The cost of such a chamber, 
of engine power, and of dynamo machines, capable of converting 
that power into electric energy, I estimate at £140,000. To this 
expense would have to be added that of providing and laying the 
conductors, together with the switches, current regulators, and 
arrangements for testing the insulation of the wire. The cost and 
dimensions of the conductors would depend upon their length, and 
the electro-motive force to be allowed. The latter would no 
doubt be limited, by the authorities, to the point at whieh contact 
of the two conductors with the human frame would not produce 
injurious effects, or say to 200 volts, except for street lighting, for 
which purpose a higher tension is admissible. In considering the 
proper size of conductor to be used in any given installation, two 
principal factors have to be taken into account—first, the charge 
for interest and depreciation on the original cost of a unit length 
of the conductor; and, secondly, the cost of the electrical energy 
lost through the resistance of a unit of length. The sum of these 
two, which may be regarded as the cost of conveyance of electricity, 
is clearly least,as Sir William Thomson pointed out some time ago, 
when the two components are equal. is, then, is the principle 
on which the size of a conductor should be determined. 

From the experience of large installations, I consider that 
electricity can, roughly speaking, be produced in London at a cost 
of about 1s. per 10,000 watts for an hour. Hence, assuming that 
each set of four incandescent lamps in series—such as Swan’s, but 
for which may be substituted a smaller number of higher resistance 
and higher luminosity—requires 200 volts electro-motive force, and 
60 watts for their efficient working, the total current required for 
64,000 such lights is 19,200 ampéres, and the cost of the electric 
energy lost by this current in passing through ;},;th of an ohm resis- 
tance, is £16 per hour. Theresistance of acopper bar one-quarter of a 
mile in length, and one square inch in section, is very nearly ;A;th 
of an ohm, and the weight is about 24 tons. Assuming, then, the 
price of insulated copper conductor at £90 per ton, and the rate of 
interest and depreciation at 74 per cent., the charge per hour of 
the above conductor, when used eight hours per day, is 14d. 
Hence, following the principle I have stated above, the proper size 
of conductor to use for an installation of the magnitude I have 
supposed would be one of 48°29in. section, or a round rod 8in. in 
diameter. If the mean distance of the lamps from the station be 
assumed as 350 yards, the weight of copper used in the complete 
system of conductors would be nearly 168 tons, and its cost 
£15,120. To this must be added the cost of iron pipes for carrying 
the conductors underground, and of testing boxes, and labour in 
placing them. Four pipes, of 10in. diameter each, would have to 
proceed in different directions from the central station, each con- 
taining sixteen separate conductors of lin. diameter, and sepa- 
rately insulated, each of them supplying a sub-district of 1 
lights. The total cost of establishing these conductors may be 
taken at £37,000, which brings up the total expenditure for central 
station and leads to £177,000. It was assumed that the conductors 
would be placed underground, it being quite inadmissible, both as 
regards permanency and public safety and convenience, to place 
them above ground, within the precincts of towns. With this 
expenditure the parish of St. James’s could be supplied with the 
electric light to the extent of about 25 per cent. of the total 
illuminating power required. To provide a larger percentage 
of electric energy would increase the cost of establishment 
proportionately and that of conductor nearly in the square 
ratio of the increase of the district, unless the loss of 
energy by resistance were allowed to augment instead. The 
tat t that a ductor of such a size would be required 
to supply a single parish with electricity might surprise 
many of the uninitiated who had heard of the suggested 
transmission of the energy of waterfalls over long distances by 
electrical means. In answering this question it had to be admitted 
that the transmission of electric ene of such potential—200 
volts—as is admissible in private poe | Ms would involve con- 
ductors of impracticable dimensions, and in order to transmit 


electrical energy to such distances, it would be necessary to resort in 
the first place to an electric current of high tension. By increasi: 
the tension from 200 to 1200 volts the conductors might be redu 

to one-sixth their area, and if we were content to lose a larger pro- 
portion of the energy obtained cheaply from a waterfall, we might 
effect a still greater reduction. A current of such high potential 
could not be introduced into houses for lighting purposes, but it 
could be passed through the coils of a secondary dynamo machine, 
to give motion to another primary machine, producing currents 
of low potential to be distributed for general consumption. Or 
secondary batteries might be used to effect the conversion of 
currents of high into those of low potential, whichever means 
might be found the cheaper in first cost, in maintenance, and most 
economical of energy. It might be advisable to have several such 
relays of energy for great distances, the result of which would be 
a reduction of the size and cost of conductor at the expense of final 
effect, and the policy of the electrical engineer would, in such cases, 
have to be governed by the relative cost of the conductor, and of 
the power at its original source. If secondary batteries should 
become more permanent in their action than they are at the present 
time, they might be largely resorted to by consumers, to receive a 
charge of electrical energy during the day-time, or the small hours 
of the night, when the central engine would otherwise unem- 
ployed. The advantage of resorting to these means would depend 
upon the relative first cost, and the cost of working the secondary 
battery and the engine respectively. Working out on a similar 
scale the cost for the whole of London, and considering the amount 
of light which would be required in the richer and in the poorer 
districts, we obtain the sum of £14,000,000, without any allowance 
for lamps or internal fittings. Going still further afield I find that 
to extend the same system over the towns of Great Britain and 
Ireland would absorb a capital exceeding £64,000,000, to which 
would have to be added £16,000,000 for lamps and internal fittings, 
or a total capital of £80,000,000. Some might live to see this 
realised, but to find such an amount of capital, and, what was more 
important, to find the manufacturing appliances to produce work 
representing this value of machinery and wire, must necessarily 
be the result of many years of technical development. I am, there- 
fore led to the conclusion that the applications now being made by 
electric light companies for provisional orders to supply 
electrical energy, not only to the towns of England, but 
to those of our colonies and abroad, show that their ambition 
was somewhat in excess of their power of performance. Turning 
then to the working charges of an establishment such as that above 
described, and assuming the 64,000 lights to be working for six 
hours a day, with coal at 20s. a ton, and the consumption 2b. per 
effective horse-power per hour, this would come to about £18,000. 
Charges for wages, interest, depreciation, general management, 
&c., make a grand total annual > ne of £41,000, or at the rate of 
12s. 94d. per incandescent lamp per annum. The cost of renewing 
lamps brings up the charge for each lamp to 21s. 94d. for a year. 
The cost of burning gas in a good Argand burner, which would 
produce the same luminous effect, would be 29s., so that there is 
an evident-balance of cheapness in favour of electric lighting. 
On the other hand, the cost of establishing gasworks would not 
exceed £80,000 as compared with £177,000 for electricity, so that it 
appears that, while it would be more costly to establish a given 
supply of luminous power by electricity than by , the former 
has the advantage as regards current cost of production. These 
calculations, however, being only based upon the present prices of 
gas, and not allowing for the large dividends paid by gas companies, 
cannot be looked upon as representing a permanent state of things. 
On the other hand, it is probable that electric lighting would 
cheapened by resort toa larger extent'to arc lights, and also by future 
improvements in the manufacture of incandescentlamps. Consider- 
ing the two great sources for ry lighting, I come to the conclu- 
sion that the introduction of the electric light, even to the full 
extent I contemplate, would go hand in hand with an increase in 
the consumption of gas, and that the consequent competition could 
not fail to improve the quality and cheapen the supply of both 
greatly to the advantage of the public. 


LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE—COURT OF APPEAL. 
Sittinys at Lincoln’s-inn, Nov. 26th, 1882. 


(Before the MASTER O¥ THE ROLLS and Lords Justices 
CoTTon and Bowen.) 


INFRINGEMENT OF RANSOMES’ PLOUGH TRADE MARKS—RANSOMES, 
HEAD, AND JEFFERIES, UV. GRAHAM AND JOSLIN, 


Mr. Aston, Q.C., (with whom were Mr. Davey, Q.C., and Mr. 
WILLIAM Barber, Q.C.), on behalf of the plaintiffs, stated that it 
had been arranged that the appeal of the defendants in this case 
from the judgment of Vice-Chancellor Bacon should be dismissed 
without costs. 

The case, which was one of considerable importance to the 
manufacturing and agricultural community, raised the question 
whether Messrs. Ransome, the well-known manufacturers of 
ploughs, were entitled to the exclusive use of, and to register as 
their trade-marks, certain combinations of letters which they had 
stamped upon particular parts of their ploughs for the purpose of 
denoting that ploughs so marked were of their manufacture; tbe 
right of the plaintiffs to claim as trade-marks combinations of 
letters which were alleged to be merely pattern marks being 
denied by the defendants. The Vice-Chancellor decided in last 
Easter sittings, as reported and commented upon in THE ENGINEER 
of the 5th of May es, that the plaintiffs were entitled to the 
exclusive use of these marks as their trade-marks, and the appeal 
having been now withdrawn, the right claimed by tue plaintiffs 
has been established. 

Mr. RicBy, Q.C., Mr. Cozens Harpy, Q.C., and Mr, CARPMAEL 
were for the defendants, the appellants. 


TENDERS. 


TOWN HALL AND EXCAVATIONS, &c. 


Tenpers for Town Hall and Excavations, &c., for the East- 
bourne Local Board. Mr. E. W. C. F. Schmidt, A.R.LB.A., 
architect, and building surveyor, Eastbourne. 


Names. Residences, Town Hall. Excavations. Totals, 
£ «ad £ 8s 4. sd. 
Huggett & Coster, Eastbourne 15,550 0 0 .. 1,840 0 0. 17,390 00 
Cornwell, E., RS, 5,280 0 0.. 1,900 0 0.. 17,180 0 0 
Redford and Potter, Horsham 15,363 0 0 .. 1,583 0 0 .. 16,946 0 0 
Hook, W., Westbourne Park 14,990 0 0 .. 1,200 0 0.. 16,280 0 0 
Tomkinson, C., Eastbourne.. 14,400 0 0 .. 1,287 0 0 .. 15,637 0 0 
Harper, J., Hackney 14,260 0 0.. 1,280 0 0.. 15,540 0 0 
Longley, J., Crawley 14,259 0 1,286 0 15,495 0 0 
Peerless, J., Eastbourne .. 14,045 0 0 .. 1,365 0 0., 15,410 0 0 
Jones, Wm., Gloucester .. 13,984 0 0 .. 1,386 0 0.. 15,370 0 0 
Climpson, R., Bastbourne .. 13,750 0 0 .. 1,450 0 0.. 15,200 0 0 
Skinner, J. A., os .. 18,718 0 0 .. 1,404 0 0 15,122 0 0 
Gregar, Wm , Stratford... .. 13,978 0 0.. 1,140 0 0.. 15,118 0 0 
Booth & Sons, New Broad-st. 18,850 0 0 .. 1,150 0 0.. 15,000 0 0 
Smith & Son, South Norwood 13,487 0 0 .. 1,877 0 0.. 14,814 0 0 
Martin, Wells,& Co, Aldershot 13,850 0 0.. 1,450 0 0.. 14,800 0 0 
Priestly and Gurney, Camden 
Deacon & Co., Leuwer Norwood 13,430 0 0 .. 1,844 0 0.. 14,774 0 0 
*Dore, A., Eastbourne .. .. 12,983 0 0.. 1,493 11 0. 14,481 16 0 
Peters, P., Horsham .. .. 13,133 0 0 .. 1,842 0 0 .. 14,476 0 
Grimwood and Son, Sudbury 13,297 0 0.. 1,147 0 0.. 14,444 0 0 
Matthews, A., Dover .. .. 12,446 18 0 ...1,229 6 4.. 18,676 4 4 
* Accepted, ? 
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RAILWAY MATTERS. 
‘ rf. ne deal of 5ft. gauge railway is being laid in the United 


A FURTHER section of the Canada Pacific Railway has been 
opened, the lines extending to Swift Current Creek, 520 miles west 
of Winnipeg. 

Tue London and North-Western Railway Company will shortly 
be widening that part of their line which runs from Lawley-street 
Birmingham, to Aston. 

A BILt has been prepared bearing the names of several Home 
Rulers, and will be introduced next session, to provide for the 
purchase of the Irish railways on or after 1st January, 1884. 


Messrs. HARPER AND Rock, of Oamaru, New Zealand, have 
patented an arrang t of gas engine for driving tram-cars 
which will probably be brought into use on the proposed tramway 
there. The gas, which will probably have to be compressed oil 
gas. is to be stored in chambers under the seats of the cars. 

Anovut 9171 miles of railway have been completed in the United 
States this year, against 6649 miles reported at the corresponding 
time in 1881, 5342 miles in 1880, 3150 miles in 1879, 1947 miles in 
1878, 1945 miles in 1877, 2102 miles in 1876, 1150 miles in 1875, 
1686 miles in 1874, 3350 miles in 1873, and 6311 miles in 1872. 

A saTIS¥FacToRY trial trip on the new line of tramway which has 
ml been laid by the Dudley, Sedgley, and Wolverhampton 

mway Company between Wolverhampton and Dudley, a 
distance of six miles, was made on Monday. The car started from 
Wolverhampton and proceed to Sedgley, which is about midway. 
The line will not be opened for public use until March Ist. 

THE Lancashire and Yorkshire Railway Company commenced run- 
ning its own engines and carriages into Sheffield Victoria—-Station 
on the 1st December, and the Manchester, Sheffield, and Lincolnshire 
began direct communication with Bradford, Huddersfield, and 
Halifax. The advantage to Sheffield is a highly improved service 
of trains to the three towns mentioned, with the distance done 
by four expresses each way in seventy-seven and eighty minutes. 

Ir appears from a paper lately read by M. Fousset, before the 
Société des Ingénieurs Civils, Paris, that in 1880 there were 
1656 kilometres of narrow-gauge railway opened in Sweden and 
Norway ; 647 kilometres opened, or in progress, in New Zealand; 
and 132 in the Island of Réunion. In Brazil there were, in 1881, 
no less that 5374 kilometres opened, 4748 kilometres being of 
1 metre gauge, which has been definitely adopted as the best. 

THE Austrian Railroad Club, which consists of railroad employés, 
and had at its opening for the season last month 739 active and 
53 subscribing members, directs a railroad school in Vienna, to the 
expense of which nearly all the Austrian railroads contribute. 
The Railroad Gazette says, there will be classes in political 
economy, traffic geography, statistics, and the study of merchandise, 
bookkeeping, and the technology of railroads, held between 5 and 
7 p.m., four days in the week. 

THE Public Works Department of the Birmingham Corporation 
have under consideration notices of intended applications to the 
Board of Trade, by the promoters of as many as five local tramway 
companies, for powers to contruct tramways in this district, One 
of the proposals is for a tramway from Birmingham to Edgbaston 
but a meeting of owners of property along the lines of route and 
others interested has been held, and resolutions passed to oppose 
thescheme. Towards an opposition fund £300 was raised before the 
meeting broke up. 

THE opening of the Norwich extension of the Lynn and Fakenham 
Railway took place on Saturday. A special express from the 
King’s-cross Station of the Great Northern Railway to Norwich 
brought down the directors and a number of their friends, and 
passed over the main line of the Great Northern Railway until the 
point near Peterborough, at which a system of lines about to be 
amalgamated with the Lynn and Fakenham undertaking com- 
mences. From the junction with these lines the special passed on 
to pa and thence it ran over the Lynn and Fakenham properly 
so-called. 


An accident occurred at Chard on the London and South- 
Western Railway, on Saturday night, owing to a train which was 
leaving the station being turned on to a siding, whence, havi 
struck the engine-shed, it fell over into a field. The driver an 
stoker had a narrow escape, and the engine was considerably 
lamaged and embedded in the earth. This is as reported by a 
daily contemporary, but it seems to suggest almost too much 
thoughtlessness on the part of the signal or switchman, too much 
inattention on the part of the driver, and a curious arrangement 
of siding and engine shed. 

A VIGOROUS opposition is being organised in the ward of Far- 
ringdon Without to the proposed tramway over Blackfriars Bridge 
and across Ludgate-circus, one of the most unsuitable places in all 
London, It is, the City Press says, not a traders’ question only, 
but one which affects all who come into the City by that route. 
Those who are at all acquainted with the already congested state 
of the traffic at this point, where the great streams of vehicles 
between Blackfriars and Farringdon-street and Ludgate-hill and 
Fleet-street cross each other, know that a tramway there would 
cause an obstruction that would be utterly unbearable. 


ENGINEERS on railway work in some European countries, as 
much as in the new unsettled lands, need to be capable of 
doing good steady work with a rifle or revolver. Not long ago a 
party of five Englishmen, belonging to the staff of the contractors 
‘or the bridges of the Batoom branch, were fired upon out of the 
woods on both sides of the line, and three of them were severely 
wounded. The object of the attack was, it is supposed, to rob the 
Englishmen of a large sum of money which they were carrying to 
pay the workmen up the line ; but owing to the energetic conduct 
of one of the party, who had with him a Winchester rifle, the 
Circassian cutthroats made off without their expected booty. 

CoLoNEL YOLLAND has held an inquiry at Coalville as to 
the condition of a level crossing on the Leicester and Burton 
branch of the Midland Railway where a fatal accident recently 
occurred, Mr. Needham, superintendent of the line, Mr. Loveday, 
chief inspector, and other officials, represented the Midland Com- 
pany, and Mr. Clement E. Stretton represented the inhabitants. 

he evidence showed that the crossing was imperfectly protected. 
It was crossed by 2000 foot-passengers and 300 trains a day. 
Colonel Yolland said that it was deplorable that the Legislature 
ever allowed the Leicester and Burton line to be constructed with 
level crossings close by the side of a level crossing of an existing 
railway. Such level crossings ought never to have existed; but 
the Legislature had not given the Board of e power in cases 
of that kind. It was simply a question of pressure upon the com- 
pany. Had the Board of Trade power, he should not hesitate to 
ask them to issue a compulsory order. 

THE Federal Department of Posts and Railways, which has a 
controlling voice over the rates charged by Swiss railways, has, 
according to the Geneva correspondent of the Z'imes, just inflicted a 
severe check on French railways interests. In 1878, the Paris, 
Lyons, and Mediterranean Company concluded with the Swiss 

estern, the Central, and the Renteen Companies a working 
arrangement, comprising a common tariff, and moderate through 
rates un all goods consigned from western and central Switzerland 
to Marseilles, and vice versd@. When the St. Gothard Railway was 
opened the Posts and Railways Department requested the Swiss 

estern Company to rescind this arrangement. The company 
refused, and the Federal Council has ordered the suppression of the 
common tariff from February next. The effect of this measure 
will be to stop all direct traffic relations between Swiss railways 
and the south of France, and to compel Swiss consignors to forward 
all their goods for Mediterranean ports by the St. Gothard to 
Genoa, The Swiss Western Company has protested, and will 
on to the Federal Assembly against the order of the Federal 


NOTES AND MEMORANDA. 


THE motto adopted by Mr. James Nasmyth, of steam hammer 
celebrity, was non arte sed marte—‘‘ not by art, but by the 
hammer.” 

Ir is estimated that there passed through the booms of the St. 
John River, N.B., this season about 126,000,000ft. of logs in 
42,000 joints of, say, 3000ft. each. 

THE Metallarbeiter calls attention to a discovery affecting the 
utilisation of the coal tar and ammonia developed in blast fur- 
naces, by processes more or less similar to those in use in the manu- 
facture of gas. Those who know the important position occupied 
in gas companies’ budgets by the proceeds arising from the sale of 
such products, will readily appreciate the value which such a dis- 
covery ‘vould possess for the iron trade if the description of its 
merits is correct. 

Ararecent meeting of the Paris Academy of ge 
on the “ Results of Experiments Made at the Exhibition of Electricity 
on Incandescent Lamps,” by MM. Allard and others. In general 
and for the spherical mean intensity of 1°20 Carcel, only about 12 
to 13 Carcels per horse-power of arc, or 10 Carcels per horse-power 
of mechanical work, can be counted on, from incandescent lamps. 
Electric candles give 40 Carcels per horse-power of arc, regulators 
nearly 100, so that, generally, the economic values of the three 
systems are nearly as 1, 3, and 7. 


In the last sitting of the Syndicate d’Electricité M. Jablochkoff 
described a new element which he has invented, and which consists 
of sodium for the electro-positive plate, the negative being, as 
usual, carbon, Mature says, M. Jablochkoff does not use. any 
exciting liquid, but merely sends into his elements by the instru- 
mentality of an aspirator, a current of air saturated with moisture. 
He says that soda is dissolved and falls to the bottom of the box 
where his elements are kept so that it may be easily collected and 
sold at a high price, being pure except for a small quantity of 
carbonate and of nitrate. According to his statement the electro- 
motive force of this element is about 4 volts. 


Numerous methods have been invented for converting the 
chloride of potassium into the more useful, and hence more valu- 
able carbonate. The latest is that of Wittgen and Cuno, in which 
zinc oxide, or its hydrate or carbonate, is to a concentrated 
solution of potassium chloride, which is then subjected to the 
action of carbonic acid gas. A double carbonate of potassium and 
zinc is thrown down as a precipitate, while the zinc chloride 
remains in solution. The former is decomposed into its consti- 
tuents by means of hot water, and the solution of carbonate of 
potash evaporated down. The zinc chloride solution still contains 
some potassium chloride and zinc dissolved as a bicarbonate. Upon 
evaporation of this solution, the carbonate of zinc se tes first, 
and afterward the double chloride of potassium and zinc. The 
latter, the Scientific American saya, is separated into the two sepa- 
rate salts by dissolving and crystallising. 

THE population of Prussia increased between 1816 and 1864 from 
10,350,000 to 19,260,000, while, up to 1875, inclusive, it had 
mounted up to 21,500,000, or 105 per cent. in sixty years time. 
From 1875 to 1880 the population of all the German States has 
been increasing at about 525,000 per annum. At the last census, 
in December, 1880, the number of inhabitants was 45,250,000, 
which, if maintained at the same rate, would be 60,000,000 in 1900. 
The increase, as compared with that of France, is very remarkable, 
the French population during the last five years showing an 
increase of only 389,000; while the increase of the German popula- 
tion during the same period was 2,000,000, the birth-rate in the 
latter country being 3°91 per 100, whereas in France it is only 2°47. 
There is also this great difference between the two, that in France 
the increase has been almost entirely in the large towns, whereas 
in Germany the increase is general throughout the country as well 
as the towns. The number of emigrants that have left Germany 
during the last sixty years is over 3,500,000, of whom the greater 

have taken their departure within the last thirty years, the 
Jnited States having absorbed, in 1881, no less than 248,323. Dr. 
Friederich Kappe estimates the amount taken away by each 
emigrant at not less than 450 marks, or £22 10s., so that the 
capital transferred to the United States during last year amounted 
directly to £5,587,267. 

DvRING a recent stay on the summit of the Pic du Midi, 9590ft., 
MM. Muntz and Aubin examined the air and aqueous meteors 
po ae gps with reference to the presence of ammonia and to atmo- 
spheric nitrification. The ammonia of the air seemed to be in 
much the same proportion as that found in the air on low ground ; 
but that of the rain-water, snow, and fog was considerably less 
than on low ground, for which various reasons are adduced—the 
greater rarefaction of the air traversed, absence of nitrate of 
ammonia, dryness of snow preventing d tion of i 


MISCELLANEA. 

Messrs. THWAITES BROTHERS, of the Vulcan Ironworks, Brad- 
ford, have been awarded a gold medal for their steam hammer, 
and silver medals for their blower and air compressor, at the Brad- 
ford Technical School Exhibition. 

“‘PuNncH’s ALMANACK ” for 1883 contains several amusing refer- 
ences to electrical applications. ‘‘Punch’s” electrical fun is free 
from the absurdities which characterise the letters sometimes 
published by daily contemporaries. 

THE Novoe Vremya states that the Russian Admiralty propose 
to build several vessels of the type of the English cruiser Leander 
and others; the whole of the hull to be of steel, with a length of 
300ft., a width of 46ft., and a tonnage of 3746. 

Mr. JoHN SPENCER has purchased the Globe Tube Works, 
which were for many years conducted by the late firm of White- 
house and Co., Limited. These works were established in 1847. 
Mr. Spencer’s London address will remain the same. 

WE have a copy of “The City — which is an octavo size, 
contains the week on a page, is interleaved with blotting-paper, 
and is one of the handiest general diaries published. The printed 
information accompanying it relates, of course, chiefly to City 
affairs. 

Ir was stated at the meeting of the Preston Town Council on 
the 30th ult. that the new dock at Preston would be 30 acres in 
extent, or three times the size of the Lancashire and Yorkshire 
Dock at Fleetwood. A ial meeting of the Council is called for 
next week to approve the scheme. 

Tue Berlin correspondent of the Times says it is believed the 
War-office there is seriously thinking of substituting some new 
pattern of repeating rifle for the breech-loader now in use in the 
German army; and that several battalions will soon be experi- 
mentally armed with the more destructive weapon. 

Art the opening sessional meeting of the Institute of Civil Engi- 
neers of Ireland, on Wednesday last, a paper on “‘ Magneto and 
Dynamo-electric Machines” was read by Mr. J. Angelo Fahie, 
C.E., which was illustrated by some experiments and numerous 
diagrams, the lecture hall being illuminated by a number of incan- 
descent electric lamps. 

Tue Suez Canal Works Committee met again on the 1st inst., 
and agreed that the idea of constructing a second canal 
could only be realised when the traffic receipts exceeded 
100,000,006f. The committee then adjourned for a month, to 
study the different proposals which have been put forward. Mean- 
while it was decided that it should be suggested to the board of 
directors that the machinery should forthwith be ordered, which 
would be necessary, whatever scheme was ultimately adopted. 

THE American Manufacturer says :—‘* An immense new factory 
is being built in Toronto by Mr. John Abell, of the Woodbridge 
Agricultural Works, who some time ago decided on removing his 
business to Toronto. The new factory will be devoted exclusively 
to the manufacture of thrashing machines, portable engines, and 
mill machinery, and which, whencompleted, will it is expected give 
employment to about 400 mechanics, The main — 
fronts on Queen-street, opposite Beaconsfield-avenue, will be 300ft. 
in length and three stories high, with basement.” 

THE representatives of the Northumberland miners gave notice 
to the coalowners on Friday, the 1st inst., that the present sliding 
scale arrangement must terminate at the end of December. The 
men have for some time been dissatisfied with the scale, and have 
asked for more favourable terms. The makers have offered the 
men an improved scale, which would give an advance of 24 per 
cent to underground workers and 2 per cent. to above-ground men. 
The men were asked to vote for its acceptance or refusal, and the 
voting was concluded on Saturday last. The result is, that the 
men reject the terms offered by the masters. 

THE committee which was formed a short time since to arrange 
for establishing a technical school at Middlesbrough held a meet- 
ing on Monday last in the Royal Exchange Board-room. Amongst 
those present were Mr. B. Samuelson, M.P., Sir J. W. Pease, 
M.P., Mr. J. Wilson, M.P., Mr. I. L. Bell, F.R.S., &. &. The 
chair was taken by Mr. E. W. Richards. A good deal of informa- 
tion was laid before the meeting as to the working of science 
schools at Oldham, Crewe, and Wigan, and there was a lengthy 
discussion. A sub- ittee was appointed to visit technical and 
science schools, with a view to obtaining the fullest information as 
to their mangagement. 

SrncE the commencement of the present session the meeting- 
room of the Society of Arts has been lighted by means of 
electricity. A Siemens dynamo is ne driven by an 8-horse 
power Crossley gas engine. Nearly the whole cost of these was 
defrayed by subscriptions from a few past and present members of 


fogs being formed where found, without descent. In all the obser- 
vations of rain, fog, and snow, for nitrates, an almost complete 
absence of these latter was ascertained. In this connection the 
authors had an examination made of the record of thunderstorms 
kept at the observatory—nitrates being formed in the air by 
electrical action. Of the 184 thunderstorms observed from 1873 
to 1882, only twenty-three had been produced at a height above 
7700ft.—where the original station of Plantade is situated—in the 
latter the summit of the Pic was surrounded by clouds whence the 
discharges came. It may be said in general, that in the Pyrenean 
region the violent electric phenomena of thunderstorms never 
exceed a height of 10,000ft.—3000 metres—and that, consequently, 
the formation of nitrates under the influence of electricity is below 
this limit. Atmospheric nitrification seems to be chiefly produced 
in the zone between the sea level and the mean height of clouds. 


A NEW process of coke burning, with the recovery of the 
volatile products of the coal used, has been devised by Mr. John 
Jameson, of the firm of Jameson and Schaeffer, Newcastle, and 
the process may be seen in operation daily at the chemical works 
of Messrs. Hugh Lee Pattinson and Co., the Felling, where it is in 
successful operation. Mr. Jameson’s method of working consists in 
drawing away gases and vapours from the bottom of the coke- 
oven by slight but steady suction, and condensing these products 
in a series of cooling pipes. The apparatus can be applied to the 
coke ovens now in common use at a cost of about £20 per oven. 
The bottom of the oven is perforated, and into it 1s introduced 
the end of a suction pipe. Here it communicates with the con- 
densing pipes, from which, at intervals, the liquid products are 
drawn ott, whilst the incondensable gas is, for the present, allowed 
to escape. The suction pipe is, at the Felliug Works, operated by 
a blower driven by a small steam engine, the minus pressure being 
represented by a column of half-an-inch of water. In making the 
ordinary hard coke of commerce, the coal with which the oven is 
charged is ignited at the top, and burns downwards. With the 
gradually increasing heat the coal begins to agglomerate. The 
gases and vapours emitted rise to the intensely heated surface of 
the charge, where the ammoniacal products are decomposed and 
altogether lost, whilst the carbon of the hydrocarbon gas is burnt 
and wasted, the pitchy hydrocarbons of the coal being more fluid 
than volatile, set in the charge, and become valuable constituents 
in the coke, affecting, as they do to so important a degree, its 
density and hardness, By means of Mr. Jameson’s apparatus a 
considerable quantity of these pitchy constituents of the coal could 
be withdrawn from the oven, but the result would be to leave the 
coke in a comparatively soft and porous state. The object aimed 
at is to extract such valuable elements, mineral oil and ammonia, 
of the charge as may be taken without adversely affecting the 
market value of the coke, and therefore this process is not pro- 
ceeded with. The suction is so d as to cause no actual 


passage of air through the charge. By Mr. Jameson’s method of 
working, the volatile matters formed at the lowest heat are at once 
drawn away through the cooler stratum of coal, whilst the least 


volatile constitutents of the charge are left to maintain the 
mercantile value of the coke, 


the Soeiety’s Council. The lamps used are those of Edison, and 
there are at present fifty of them in the room. The chandeliers 
now in use have been lent by Messrs. Verity, who are constructing 
chandeliers to be permanently fitted, now that the number of 
lights to be used has been decided upon. Temporary fittings have 
been put up in the Council-room, and the result having been proved 
satisfactory, it is in contemplation to arrange for the lighting by 
electricity of this and other parts of the building. 

Some important arrangements for the further assistance of 
vessels navigating the dangerous waters off the coast of Nova 
Scotia are announced by the hydrographer to the Admiralty. An 
automatic signal buoy, coloured black, sounding a 10in. whistle, 
and therefore capable of being heard at a considerable distance, 
has been recently placed half a mile south and half west from 
Blonde Rock, which, as all mariners who have sailed in those seas 
know, rises south of Seal Island. The buoy is moored in twelve 
fathoms of water. Another buoy, coloured red, has been moored 
one-third of a mile west of Lurcher shoal, on the east side of the 
entrance to the Bay of Fundy. It marks a depth of thirteen 
fathoms. Another bell buoy has been moored in ten fathoms 
of water, about half a mile S.S.E. from Fourché Head, on the 
south-east coast of Cape Breton Island. 


THE seven-foot heading of the Channel Tunnel at Sangatte, near 
Calais, has now been advanced to upwards of half a mile, and is, 
the Times says, progressing very satisfactorily. The Beaumont 
boring machine is cutting at the rate of one metre an hour. The 
face of the heading is said to be perfectly dry, and is following a 
course halfway between the gault and the greensand, the incli- 
nation of the gallery having been raised slightly to avoid driving 
into the softer gault. ‘‘ Several faults of a few metres vertical 
displacement have been cut into, but no water of any great 
importance was met with in this broken ground. The quantity of 
water which found its way into the heading averaged every minute 
one litre per metre of heading driven, but this has been consider- 
ably reduced. The machine is cutting the ground so — as to 
overtax the means at present available for removing the dirt, which 
is being done by manual labour.” 


Ar the instance of the Board of Trade, some experiments 
were made on Monday at Aberdeen Harbour entrance, with a view 
of testing the practicability of using oil as a means of reducing the 
danger to vessels entering in a gale. The occasion was most 
favourable. A stiff south-easter was blowing, the sea was running 
high, the waves dashed over the piers, and it was next to impos- 
sible for any vessel to cross the bar in safety. Captain Brice, 
representing the Board of Trade, and the leading harbour officials, 
were present. Some improvements had been made in the pump- 
ing apparatus since the last experiment, a larger hose being 
supplied, and seal oil being used instead of coarser oil. When the 
pumping commenced the waves were dashing wildly against the 
piers. After twenty minutes, the Times reports, the crests dis- 
appeared, the breakers assumed a rolling motion, and the entrance 
was rendered comparatively safe. Two hundred and eighty gallons 
of oil were used in the experiment. The result will be reported to 
the Board of Trade. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co. 

LEIPSIC.—A. Book: 

NEW YORK.—Tae Wittmzr and News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a Pines, an illus- 
tration of the Goeschenen Station, St. thard Railway. 
Every copy as issued by the Publisher contains this Supplement, 
to notify the fact should they 

receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
* 

inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
taken of communications which do not comply 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or 

ions, 


L. anv P. (Rouen).—The Bowling Ironworks Company, Bowling, Yorkshire. 

J. B. (Kingsbridge).— We have twice replied to your question by post, and 
our letters have been both returned through the dead-letter office. 

C. T.—You can get the printed rules of the Designs-office, we believe, upon 
application to Mr. H. Reader Lack, Great Seal Patent-oflice, Southampton- 
buildings, London, or through a bookseller. 

Express.-—Both your questions have been answered in our pages. The 
Sastest train in England for a certain distance is the Flying Dutchman, 
which runs from Paddington to Swindon at the average velocity of sifty- 
three miles an hour. 


GOVERNMENT GUN-METAL BORINGS. 
(To the Bditor of The Bngineer.) 
81r,—I shall be much obliged to any correspondent who will inform 
me where I can the Sove-enentioned borings. 


procure 
Hartlepool, December 5th. Brass Founper. 


WEIGHING AND REGISTERING WEIGHT OF WHEAT. 
(To the Editor of The Bngineer.) 
iy shall feel obdl to any of your readers who will recommend 
me the best automatic machine for registering the exact weight of 
wheat—to be used in connection with a grain elevator. 


Clifton, November 30th. MILWAUKER. 


SUBSCRIPTIONS. 
Tae Enorweer can be order, from newsagent in town or country 
from the office on the following terms (paid in advance) :-— 
rly (including double numbers) 


Yearly (including two double numbers)... .. .. £1 98. Od. 
If credit occur, an extra charge of two shillings and per annum will 
made. Tut Enoineer is registered for i abroad, 


Cloth cases for binding Tax Enoineer Volume, price 2s. 6d. each. 
A complete set of Toe Enotneer can be had on application. 


rates. 
mee by Post-ofice Order. — Australia, Belgium, Brazil, British 


Guiana, Canada, Cape of Good Hope, Denmark, 
France, Germany, Gibraltar, Ttaly , Malta, Na! 1 Netherlands, agal 


ow wick, Newfoundland, New South Wales, New 
witzerland 


Algeria, 
Ionian Islands, Norway, Sweden, 

116s. Borneo 
Chili, ava, £2 0s. 6d. Manilla, 


MEETINGS NEXT WEEE. 


Tar InstiTuTION oF Crvit Dec. 12th, at 8 p.m.: 
Paper to be discussed, ‘The Sinking of two ts at v1 for the 


per will be read:—‘‘ The Applica- 
tion and Extension of Telephonic Communication in Japan,” by Mr. 
Thomas J. Larkin, Member. 

Society or Arts.—Monday, Dec. llth, at 8 Ea: Cantor Lecture, 
“*Dynamo-Electric Machinery,” by Professor Sylvanus P. Thompson, 
D.8c. Lecturé II , “‘ The Dynamo Practice.” Wednesday, Dec. 13th, 
at 8 p.m.; Fifth ordinary meeting, ‘‘ Electrical Exhibitions,” by Mr. W. 
H. F.R.S. Mr. W. Spottiswoode, LL.D., F.R.S , will preside, 
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THE PROGRESS OF ELECTRIC LIGHTING. 

On Tuesday an influential deputation waited on Mr. 
Chamberlain at the Board of Trade. The members of this 
deputation - meyer the principal corporations in Eng- 
land and Scotland, and their object was to urge the Board 
of Trade to use its powers under the Electric Lighting 
Act, 1882, in the permissive sense. It is not too much to 
a that this Act is not fully understood now by those 
whom it most concerns, and it is even doubtful if it was 
quite comprehended by Parliament when passing it. The 
section of the Act to which the deputation took exception 
was apparently the 4th Section, which says in effect that 
the Board of Trade may from time to time grant a pro- 
visional order to any local authority, company, or person 
for supplying electricity for any public or private purpose 

thin any given area, without—in the case of a corapany 


on ge the previous consent of the local authority, 
and for such period as the Board of Trade may think 
ae This appears to have frightened the corporations 
of the principal towns in the kingdom. Mr, Littler, Q.C., 
who introduced the deputation, explained that the cor- 
porations were not desirous of admitting the companies 
other than as their agents, It was probable that great 
improvements would be made in electric lighting, and it 
was therefore very undesirable that corporations should 
be bound for any length of time, as, if they were, they 
would soon find that they were using an older and inferior 
system. The corporations were not averse to the electric 
light, but they wanted a discretion in the matter. Were 
they to be compelled to supply the electric light after 
having got their order, the effect on some corporations 
would be very serious, and on others would be asiehle 
fatal to their making any endeavour to obtain a supply. 
Mr. Chamberlain’s reply was virtually a statement that 
the Board of Trade had only to administer the law, and 
he explained that what Parliament felt was this—that in 
the case of electricity there was a great danger that cor- 
porations and local authorities, through a desire to spare 
the ratepayers from anything in the nature of a speculative 
expenditure, would be dis to delay experiments which 
might be necessary with this new agent of electricity, and 
its development would be most seriously retarded. Par- 


liament, therefore, he thought, did intend that such a | decreased 


condition should be laid down by the Board of Trade as 
would prevent that evil; and it endeavoured to guard 
against the danger by the imperative conditions which it 
had attached to the granting of provisional orders and 
licences; and so the deputation was dismissed, having 
achieved nothing. 

There is, we think, reason to believe that the members 
of the deputation hardly yet fully comprehend the nature 
of the Act to the operation of which they object. As a 
matter of fact, it will be by no means easy for any com 
to obtain powers to supply electricity against the will of a 
corporation. For while according to Section 3 the Board 
of e may license any local authority, or any company 
or person to supply electricity for any public or private 
purposes, within any area, yet it can only do so subject to 
the following provisions: — The consent of the local 
authority for the district is required to the application for 
a licence, which consent may be given either with or 
without conditions, No licence can be ted if such 
consent is withheld; and the period of licence is not to 
exceed seven years, but is subject to conditional renewal. 
If the consent be withheld, the company can go for a pro- 
visional order; but the order must be submit to 
Parliament for confirmation, and if a petition be presented 
against such order, it will be referred to a select committee 
and dealt with in all respects like an opposed private Bill. 
Under such circumstances it really does not appear pro- 
bable that any ee would feel disposed to fight a great 
corporation. Mr. Chamberlain explained to the deputation 
that if an application were made by the company, the 
Board of Trade would hear everything that the corpora- 
tion had to urge against the grant to the company, even 
though the corporation stated that it was not itself pre- 
pared to enter upon the new field of supply ; in fact, they 
would hear any general objections to a company going into 
the district, and no licence would be granted until all the 
representations of the local authority had been heard 
inst it. The policy of allowing companies to occupy a 
district—with the safeguards taken—was perfectly legiti- 
mate; and it was impossible for them to obtain more than 
a fair and reasonable profit. Then as to the breaking up 
of the streets, there was an express provision in the Act 
which would enable corporations to insist upon the inser- 
tion of a clause in the provisional order giving the corpora- 
tion the power of Senha up the streets for, and at the 


; | expense of, the private undertakers who might undertake 


the supply of electricity. 

There is some reason to think that corporations have 
really very little to fear at present. It does not appear 
that there is any company as yet in a position to give them 
trouble, or to undertake lighting operations on a _— 
scale. Mr. G. H. Stayton, C.E., has just prepared for the 
vestry of Chelsea one of the most valuable reports on 
electric lighting yet published. Much of this report 
is taken up with an explanation of the Electric Lighting 
Bill, to which we need not further refer. Mr. 
Stayton prepared a set of twenty questions, which 
he sent to the most important electrical firms, and to these 
—— he received replies from the Metropolitan Brush 

mpany, Edison, Jablochkoff, Swan, Ferranti-Thompson, 
and Ince, Pilson-Joel, and Siemens Brothers and Co. It 
it impossible to read these replies without seeing that we 
are as yet a long way from t extensions of the system. 
The answers do not harmonise, and show in almost every 
line that the answerers tread on uncertain ground. Only 
three companies would contract to light any portion of 
Chelsea, namely, Brush ; Jablochkoff ; and Ferranti, Thomp- 
son, and Ince; but none of the firms were prepared to give 
terms, except Jablochkoff, which would undertake the 
work under certain conditions for 14d. per lamp per hour, 
each lamp equal really, not nominally, to 378 candles. It is 
known that Dr. Siemens has recently stated that enormous 
difficulty will be encountered in lighting any extensive 
area from one centre. Mr. Stayton’s tenth question runs, 
“ What is the probable size of the electric conductors, and 
the mode of laying the same?” The Metropolitan 
Brush Company proposes leads }in. to in. diameter, 
laid in iron pipes; Pilsen-Joel states that tin. 
leads will suffice; Messrs. Siemens require con- 
ductors lin. diameter; and Jablochkoff states that 
a seven strand 16 B.W.G. cable will distribute the light 
over an area of twenty miles in circumference. This last 
is the only definite reply made, for Messrs. Siemens do 
not say how many “ wires,” lin. in diameter, they would 
use. Someone must be wrong in this matter of the dimen- 
sions of conductors if someone else is right, and we confess 
that we cannot resist the conclusion that Dr. Siemens is in 
error. 

Question eleven ran—* Do you consider that one central 
station would be sufficient for the district?” The replies 


are suggestive. We give them complete. According to 
the Brush Company, “The number of stations in a 
district would depend on the size of the area of supply. 
In this case one central station might be sufficient.” 
Edison replies, “ From an economical point of view, no. 
The cost of conductors would be excessive.” Jablochkoff 
says, “One centre will be sufficient if Jablochkoff lights 
only be used. More if the demand for incandescents pre- 
dominates.” Swan says, “We do not advise one central 
station. It depends. gee 4 on the amount of light 
required. We should prefer to subdivide into several 
stations, so that the principal mains should not extend 
over 700 yards in length.” Ferranti and Co. say, “One 
central station would do for the entire district.” Pilsen- 
Joel says, “This would depend on its size. There is 
no reason why one large station should not supply 
the whole of an ordinary area, as electricity can be 
made to travel several miles.” Finally Messrs. Siemens 
say: “ We do not think one central station would be suffi- 
cient.” As to the scale of charges to be made, there is no 
information supplied. All the companies and firms are 
vague and indefinite to a degree. They do not know what 
they ought to charge, having no experience to guide them. 
The only exception is the Jablochkoff Company. Its 
reply is: “ Difficult to answer, except that, judging from 
past experience, the price of candles having already 
from 7s. to 2s. per dozen, it is not only pos- 
sible, but probable, that farther reductions could be made; 
and if 500 private Jablochkoff lights were supplied, the 
rice of the light to the parish mzght be reduced to one 
penny per hour.” So far as this report goes, it is diffi- 
cult to resist the conclusion that the J: block off Company 
is really the only one which has much practical experience, 
or is in a condition to deal with the question of lighting a 
large area in a business-like way. 

There isa t deal of interest touched on by Mr. Stay- 
ton, the consideration of which now would extend this article 
to undue limits. We must stop for the moment by stating 
that his estimate for a complete installation for Chelsea is 
no less than £375,000, the expenditure of which is, of 
course, out of the question. To bring matters into a more 
ractical form, however, he has prepared an estimate for 
ghting six miles of streets. According to this, the cost of 
land, buildings, and offices for two stations would be 
£15,000; engines and dynamos—2200-horse power— 
£28,000; fixing and installing, £3000; conductors— 
81 miles—£25,000; services and meters—1400—£5500 ; 
preliminary expenses and contingencies, £8500; total, 
£85,000. In return for this would be provided 21,000 
incandescent lamps for 1400 houses, shops, and public 
buildings, and 120 arc lamps for the streets. 


THE FORMATION OF ALLOYS BY PRESSURE. 

In a recent part of the German Chemical Society’s 
“ Journal” there is an interesting paper by W. Spring, 
who refers to other papers of his, read in 1878 and 1880, 
before the Academy of Sciences of Belgium, in which he 
had shown that different substances, when in a state of 
powder, subjected to a pressure of several thousand atmo- 
spheres, become so intimately mixed and mingled that the 
block formed closely resembles a mass which has been 
subjected to fusion. Bodies possessing different allotropic 
conditions, such as sulphur, pass from one state into 
another, but only in case they are in the state of least 
density ; elastic and prismatic sulphur, for example, pass 
over into the state of octahedral sulphur. Again, the 
yellow mercury iodide goes over into the red crystalline, 
the latter possessing the greatest density. It has been 
shown by his researches that when a mixture of a number 
of solid substances is pressed together, a chemical reaction 
takes place, provided the density of the compound 
produced is greater than that of the constituents ; a mix- 
ture, for example, of sulphur and copper passes over very 
easily into copper pox 

If we consider these facts side by side with others long 
well known, as that by pressure may be converted 
into liquids, and that solid bodies when subjected to pres- 
sure have their melting points changed, we arrive at the 
general statement that matter possesses those properties, or 
conditions, which correspond with the volume that the matter 
is driven by circumstances to assume. To make this state- 
ment more effective, it appeared to Mr. Spring that he 
could give ita more pointed and certain signification by 
applying it to the formation of alloys of a readily fusible 
kind. For in case no alloys were formed, even when the 
metals are intimately mixed with each other, the point of 
fusion of the substances employed should not change; 
if, on the other hand, an alloy should be formed, 
the point of fusion must fall. Accordingly, a coarse 
powder of filings of bismuth, cadmium, ard tin, in such 
proportions that they correspond with the ratio of the 
metals met with in Wood’s alloy, was submitted to a 
pressure of 7500 atmospheres. Wood’s alloy, it is known, 
melts at 65 deg. The block formed by the pressure was 
once more reduced to powder with the file, and again 
subjected to the same pressure. In this way he obtained 
a block of metal the physical properties of which com- 
—_ corresponded with those of Wood’s alloy as regards 

ensity, colour, hardness, brittleness, and fracture, and 
when heated to 70 deg. in warm water the alloy melted. 
In the next experiment a mixture of lead, bismuth, and 
tin, in the proportion met with in Rose’s alloy, was em- 
ployed, and calaaed to the same pressure. This alloy 
melts, as is well known, at 95 deg. After being twice 
pressed, a block of metal was obtained which fused 
in boiling water. In conclusion, a mixture of filings 
of zinc and copper was submitted to the pressure. 
After the first pressure, a kind of conglomerate of 
the two metals was obtained. By filing this and sub- 
mitting it five or six times to the same treatment, a block 
was at last obtained which exactly resembled brass, only 
the colour was slightly darker. As the density of brass is 
about the same as that of the two metals constituting it, 
it is easy to understand why the brass is so difficult to 
obtain by pressure, and it affords an admirable proof of 
the accuracy of the law referred to above. Spring refers 
at the end of his paper to an experiment of Romna, who 
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endeavoured to produce a fine micrometer wire for his 
telescope out of a platinum wire in the following manner: 
—The wire, covered with silver by the galvanic method, 
was passed through a draw-plate, with the hope that after 
treating the wire with nitric acid the silver shell would be 
removed and the desired fine platinum wire would be 
obtained. It was, however, noticed by Romna that not 
alone the silver, but the whole metal dissolved in the nitric 
acid. It is evident, he writes, that by the pressure of 
drawing the wire the platinum and the silver had formed 
an alloy—silver containing 10 per cent. of platinum alloyed 
with it is completely soluble in nitric acid. 

The result arrived at by Romna does not accord at 
first sight with that obtained by Dr. Wm. Hyde Wollaston, 
who, in 1813, published his paper in the “ Philosophical 
Transactions” on “A Method of Drawing Extremely 
Fine Wires.” Wollaston procured a wire of platinum, the 
diameter of which did not exceed the ;;1;;in., by placing 
the wire in a small cylinder of silver and reducing the 
wire to the utmost practicable tenuity in the ordinary 
way by drawing it through a draw-plate, and then 
removing the shell of silver with nitric acid. Steel wires 
of exceeding fineness can be produced in asimilar manner, 
the silver being dissolved by the action of mercury. 
Romna arrived at a different conclusion from Wol- 
laston in consequence, it appears to us, of the dif- 
ferent way in which the silver was applied to the platinum. 
He covered the platinum wire with silver by the galvanic 
method, whilst Wollaston enclosed his in a little cylinder 
of silver, and the association, in the first case, is 
infinitely more complete than in the other case if the 
metals do not actually alloy tosome extent during the 
operation. We remember an experiment which illus- 
trates the case in point. We were some years ago desirous 
of coating a glass retort over the bottom on the outside 
with copper, to allow of the retort being used with safety 
for the boiling and distillation of commercial specimens of 
benzol. To coat it, the outside of the retort was first 
covered with metallic silver deposited from a solution by 
Liebig’s method with silver nitrate, ammonia, grape sugar, 
and alcohol; a bright, mirror-like, lustrous coating was 
obtained. The retort was then immersed in copper sul- 
phate, and connection made with the silver film and the 
cell. Immediately the connection was made and the copper 
began to deposit, the silver became salmon colour, pink, 
rose colour, and in a few seconds the full hue of the copper 
showed itself. The copper had alloyed with the silver 
while deposition was going on. 


THE STRENGTH OF BOILER FLUES. 


A PAPER on the strength of boiler flues, by Mr. W. 
Martin, was before the Society of Engineers on 
Monday night. The paper was in some respects peculiar. 
It supplied very little, if any, new information, but it 
collected and put into a convenient shape much that is 
not as readily accessible as is perhaps desirable. It was 
not, however, the author’s object to supply information. 
His purpose was to call prominent attention to the cir- 
cumstance that little or no knowledge, derived from actual 
experiment, is in existence at this moment concerning the 
strength of the flues of Lancashire and Cornish boilers. In 
the words of his own abstract of his paper, the only 
systematic series of experiments which have been made at 
all, were made by Sir William Fairbairn twenty-four years 
ago, and the formula deduced by him from these experi- 
ments is still the one in use by engineers. The trustworthi- 
ness of this formula is not, however, beyond question; and its 
application to different cases can be made to produce some- 
what anomalous results. It cannot be denied that the 
results obtained by Sir William Fairbairn, considered with 
regard to the ignorance upon the subject prevailing at the 
time, were of the highest importance; and they imme- 
diately su~gested simple methods of effectively strengthen- 
ing fiues, both old and new. Nevertheless, the experi- 
mental tubes used were very unlike actual fiues in con- 
struction; they were very small, and were submitted to 
pressure in a totally different way from that in which flues 
undergo strains; and sivce, moreover, almost all the compar- 
able experiments were with tubes of the same thickness, it is 
evident that the result deduced from them cannot be 
regarded as final. It is much to be desired that this 
subject could receive a new experimental investigation, 
and in such a case the experiments should be with objects 
corresponding in shape and conditions of strain, though 
not necessarily in size, to actual flues. Now we have no in- 
tention to dispute the soundness of Mr. Martin’s views as 
thus expressed, or the value of his suggestions. It is, of 
course, desirable that something more should be known than 
is known on the subject; but we may point out that any 
experiments made with cold water pressure would be 
entirely misleading, and that to carry them out in the 
only way that would be really useful would be very costly. 
What that way is we shall explain further on. Before 
doing so it is necessary to show why the ordinary method 
of testing would be useless. 

It will, we think, be conceded that any experiment or 
series of experiments in physical science carried out under 
one set of conditions, can give but vague and insufficient 
information as to what would take place under another set 
of conditions. Thus, for example, to argue that because a 
steamship in a calm sea attained a velocity of 15 knots an 
hour, she could maintain a similar speed while crossing the 
Atlantic in the winter, would be simply fatuous. The 
only method at present practised for testing boiler flues 
consists in submitting them to cold-water pressure until they 
give way. To deduce from experiments such as these the 
behaviour of similar flues when at work in a boiler is not 
more reasonable than would be the line of argument con- 
cerning the probable speed of a steamship which we have 
just considered. A powerful indirect confirmation of the 
truth of this was supplied on Monday night in the course 
of the discussion on Mr. Martin’s paper. Professor Unwin 
said that he had carefully investigated Fairbairn’s experi- 
ments, and had improved on his well-known formula bystrict 
mathematical reasoning, and he had obtained particulars 
of one case of collapse, in which the results exactly 
coincided with his theory. “ But,” he went on to say, 


“there is a skeleton in every cupboard, and I am fain 
to admit that my skeleton is especially large and grissly. 
I have obtained particulars from Mr. Lavington Fletcher 
of about two dozen collapses, and not one of them agreed 
with my formula, the flues giving way with pressures 
from 50 to 80 per cent. less than I calculated.” In one 
word, the strength of a boiler flue is in all cases less when 
in work than that of asimilar flue tested cold with a force 
pump. The reason is that the flue is, when steam is up, 
exposed to various strains which have no existence when 
the force pump is used. One of the most important of 
these is that due to expansion caused by heat. Let us 
take, for example, the case of a flue 30ft. long, }in. thick, 
and 3ft. in diameter. If we suppose the pressure of the 
steam to be 701b., then its temperature will be 224 deg., 
but the metal of the flue will be hotter than this. At the 
inside next the fire its temperature cannot be much 
less than 500 deg., while next the water it will probably 
be 350 deg. Here, then, we have one set of circumferen- 
tial strains set up. But at a ring seam the whole of the 
inside lap will probably attain a temperature of 500 deg., 
while the whole of the outside lap will be 350 deg. The 
inner plates must stretch the outer, and when the boiler 
cools again, unless the elasticity of the outer plate is 
sufficient to bring it back to its original diameter, there 
will be a leak at the ring seam. This is no fanciful idea. 
It is well known that the ring seams of thick flues 
are a constant source of trouble unless the iron 
and the workmanship are alike admirable. But 
the flue is exposed to much worse strains than these. The 
top is, while steam is being got up at all events, at 
least 200deg. hotter than the bottom. In a length of 
30ft. the top of the flue will expand until the top is nearly 
half an inch longer than the bottom. If it is free to do 
this the middle of the length of the tube will rise, and the 
tube will be cambered upwards; but if the ends of the 
boiler are firmly tied in with gusset stays, it will not be free 
to rise, and a very heavy longitudinal strain will be brought 
to bear on the plates and seams. Furthermore, we know 
that no boilers are at work the surfaces of the flues and 
furnaces of which are quite clean; on the contrary, they 
always have a coating of scale on them of greater or less 
thickness. The result of this is that the flues must be of 
necessity very much hotter than they would be otherwise ; 
and, in point of fact, no one knows how hot a furnace 
crown is when a boiler is at work. But it is very well 
known that as the temperature of iron is augmented its 
stiffness greatly diminishes, and inasmuch as flues are never 
circular, they depend for their strength very much on their 
stiffness, and if this be impaired the flue is weakened. 
This point is not so fully understood as it ought to 
be. We may regard any section of the circumference 
of a flue as an arch, built up of practically incom- 
pressible voussoirs. If these voussoirs were united in 
such a manner that they could not move on each other, 
then we should have a rigid arch, which could only 
fail by the compression of the material of which it 
was made ; but if the arch was not so tied together, then it 
would remain free from deformation only so long as the line 
of pressures fell between the extrados and the intrados of 
the arch—that is to sav, within the thickness of the plate. 
Now the comparatively thin plate of a flue can be bent, 
and if any of our readers will take the trouble to get out 
on his drawing board a section of the circumference of a flue, 
he will see that the bending in or out of that section is 
precisely analogous tocausing the rotation of voussoirson their 
inner or outward edges. In other words, the fact that the 


iron can be bent is analogous to the use of a weak or flexible | 8° 


cement to unitevoussoirs. This being the case it becomes evi- 
dent that the more readily the iron can be bent the weaker 
isthe arch. This would not be true if the flue were a 
perfect cylinder, for then the line of pressures must fall in 
the thickness of the plate. But it is easy to see that in the 
case of, say,a 3ft. flue, gin. thick, a deformation to the 
extent of but gin. would throw the line of pressures 
within or without the plate. All flues with lap joints are 
out of truth,and were it not for the stiffness which the 
lap imparts, and the fact that the thickness being doubled 
at the lap the line of strain still falls within the 
metal, such flues would be much weaker than they are. 
If our readers have followed us thus far, they will see 
that the heating of a flue by depriving it of its stiffness has 
just the same effect as the weakening, let us say, of the 
mortar in a brick arch; and it must be clearly understood 
that this has nothing at all to do with the ultimate strength 
of the iron. That may or may not be greater at the tem- 
perature really attained by the flue than it is at any lower 
heat. If, then, it can be shown that iron is less able to 
resist bending strains when hot than when cold, it follows 
that comparatively moderate increases in temperature may 
much weaken a flue. It is probable that at a temperature 
of about 800 deg., the stiffness of plate iron, in other 
words the resistance which it can offer to bending strains, 
is reduced by one-half ; and if this be so we have at once 
an hypothesis which will explain many cases of collapse 
now regarded as mysterious. A moderate thickness of 
scale will permit the temperature of a furnace crown to 
rise much above that of the water. The overheating may 
not be sufficient to leave any mark on the iron, nor may it 
suffice to reduce the tensile strength of the metal to any 
appreciable extent, but it it will take the stiffness out of 
it, and then a collapse may ensue. It is only necessary to 
establish the soundness of these propositions—(1) that the 
flue should not be quite cylindrical, and (2) that it is 
easier to bend a bar of iron when it is hot than when it 
is cold, and we do not think this can be disputed. 

If, then, we desire to obtain any definite information 
concerning the strength of boiler fiues, they must be 
tested under conditions similar, as far as possible, to those 
which obtain in practice. In the United States and on the 
Continent, in a few cases tests have been made by filling 
up the boiler as full as it will hold with cold water, and 
then lighting a small fire in the furnace; the water will 
then rapidly expand, and while still nearly cold will put on 
the requisite pressure. Such testing requires to be very 


carefully done or the boiler may be irreparably injured, and 
the system has the disadvantage that the test is still a 


cold water test. The method of experimenting on boiler 
flues which we advocate is, so far as we Shoal new. 
The flue must be fitted in a boiler shell having a very much 
higher bursting pressure than the collapsing pressure of the 
flue. Let this shell be filled up with cold water within a few 
inches of the top, and let the fires be lighted and hard 
pushed, just as they would be in practice in getting up 
steam, and as soon as the water has reached 212 deg. let the 
force pump be put on, and the flue tested to destruction, 
the fires being left burning all the time. The boiler being 
in a suitable building, with no one in it, no accl- 
dent would occur when the boiling water began to 
run out. A large force pump should be used, com- 
petent to run up the pressure to the required point 
in a couple of minutes at most, and to crush the 
flue, even after ring seams had been started. It 
would occupy more space than we can spare to describe 
minutely all the precautions which would be n to 
secure accurate results, They will suggest themselves, we 
venture to think, to any one who has had fair experience 
in testing boilers In this way,and in this way only, can flues 
be tested under nearly the same conditions in which they are 
strained in boilers; and if the experiment is ever carried 
out, we can promise that the result will be found interesting, 
if not startling. 


THE MANCHESTER CORPORATION AND THE PROPOSED SHIP 
CANAL. 


Tuer Manchester Corporation have taken an important step in 
connection with the proposed ship canal, which will undoubtedly 
help forward the project materially when it comes before Parlia- 
ment, and largely tend ultimately towards the successful realisa- 
tion of the scheme. For some time past the question has been 
under consideration whether it would not be advisable that the 
administration of the canal should be vested in a public trust 
rather than in the hands of private individuals, and in accordance 
with a resolution passed at a recent meeting of the General 
Purposes’ Committee, the mayor took steps to convene a 
conference of mayors and other representatives of municipal 
authorities, with the view of ascertaining the feeling generally on 
this point throughout the district affected by the proposed canal. . 
The composition of the body which is to administer the canal, 
should it be made, and the course which the corporate and other 
bodies should take with regard to the present Bill of the 
promoters, will be amongst the questions brought before the 
conference; but the important point on which the views of the 
various authorities will have to be sought is how far, if at all, 
they would be prepared to subscribe to the capital of the canal, 
on trust from the public funds under their control, supposing 
parliamentary sanction to such a step can be obtained. This 
conference will, it is expected, be held in the course of the next 
week or two, but in the meantime the Parliamentary Sub- 
committee of the Manchester City Council have taken definite 
action, and have prepared a report in which they not only urge 
that the hearty and strenuous support of the Corporation should 
be given to the canal project, but add the following important 
resolutions :—‘ That the undertaking and administration of the 
canal should be so constituted as to be a trust for the benefit of 
the public in general.” “That, subject to satisfactory provisions 
being introduced into the Bill, it is in the opinion of the committee 
desirable that Manchester and other municipal bodies in the 
neighbourhood of the proposed ship canal should be authorised 
to contribute to the cost of the undertaking, and to take part in 
supervising the execution of the works, and also in the general 
management of the canal to such an extent and in such manner 
as may be sanctioned by Parliament.” The sanction of the 
General Purposes’ Committee has now been given to this 
report, and with the project taken in hand not merely by 
private individuals for personal gain, but as a public trust for the 
neral good, any opposition which might otherwise have been 
brought to bear against the scheme when Parliamentary powers 
are sought for its accomplishment will be deprived of half its 
weight. To such a course as that proposed by the Manchester 
Corporation we believe the present promoters of the canal will 
raise no demur. Their object is simply to accomplish the 
construction of the canal, and whether this is attained by a 
private company or a public trust, they will be satisfied so long 
as the work is really done. Since the adoption of the Parlia- 
mentary Committee's report, which was agreed to with only 
three dissentients, the action of the General Purposes Com- 
mittee has been subjected to some adverse criticism as tending 
to commit the Corporation to the canal scheme to an extent 
further than it was either desirable or prudent such a public 
body should go. This, however, appears to have had little 
weight with the great majority of members of the City Council, 
and at a general meeting held on Wednesday, the recommenda- 
tions contained in the report were finally adopted by forty-six 
members voting in their favour, as against only six members 
opposing. This decisive majority will practically place the 
action of the Manchester Corporation beyond further controversy, 
and in the step they have taken there is every probability they 
will receive the co-operation of the local authorities in the district, 
the Salford Corporation, at a meeting also held on Wednesday, 
unanimously passing a resolution expressing its “ concurrence in, 
and approval of, the projected ship canal, whereby the navigation 
of the rivers Mersey and Irwell will be so improved as to enable 
vessels of large tonnage to come direct to the borough,” the only 
objection raised to the resolution being that the wording of it 
was scarcely strong enough to meet the views of some of the 
members. 


THE ELECTRIC LIGHT AT THE NEW LAW COURTS, 


On Monday last the Strand and its approaches presented a 
spectacle that will not soon be forgotten. The cause was the 
formal opening by the Queen of the new Law Courts. The 
ceremony was unique in more ways than one. We shall refer 
here to but one of the features that cause this building to be 
regarded with considerable interest. It is well known that more 
or less successful attempts have been made to light the House 
of Commons by means of electricity. The Law Courts, however, 
seem to be the first of our great public buildings in which a real 
test of the capabilities of the light is to be made. When the 
building was designed it must have been quite evident to the 
designer that artificial methods of lighting would necessarily be 
extensively used. The system of incandescent electric lighting 
was unknown then ; the system of arc lighting, again, was, if not 
unknown, looked upon as suited only for laboratory work, or 
illumination of lighthouses, Before the building was finished, 
incandescent lighting had flashed into prominence, and as it 
possesses many advantages over gas lighting, the First Commis- 
sioner of Works—Mr. Shaw Lefevre, M.P.—determined to give 
it a thorough trial. The contract was some time since settled 
with the Swan Company, but it was not till about three weeks 
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before the opening day that orders were given to proceed. We 
have watched the work almost daily, and must congratulate the 
firm of Messrs. Crompton and Co, upon their success in accom- 
plishing a heavy task. It seemed almost an impossibility that 
the work could be done in the time, and the light be ready 
for exhibition on the opening day; but method and perse- 
verance work wonders, and in this case were crowned with 
complete success. Temporary arrangements were made where the 
permanent fittings could not be placed, and on Monday the 
effect was witnessed by not far short of one hundred thousand 
spectators. We understand that it is eventually intended to 
light the whole of the buildings with Swan incandescent 
lamps. At present the arrangements are as follows :—Along the 
west front of the building the travelling cranes, employed to move 
the weights, stones, &c., used during the building operations, 
have not been removed, and there still cumber the ground huge 
heaps of the rubbish accumulated during the years the work has 
been going on. In the midst of this rubbish a space has been 
cleared, and a shed erected containing on the one side a Marshall 
and Sons’ 20-horse power engine, on the other six dynamo 
machines. A line of din, steel shafting, with the necessary fast 
and loose pulleys, &c., is used between the engine and dynamos. 
The dynamos are of the Biirgin type, as manufactured by Messrs. 
KR. E. Crompton and Co, at Chelmsford. One or two of these 
machines are modifications of the ordinary Biirgin, and contain 
important improvements. These improvements we shall describe 
in detail at a future time. The leading wires from the machines 
are led from a switch board in the machine-room by an 
arched passage to another switch board in the building, 
from which they are taken to the positions required by 
the various circuits. The main wires are heavily insulated, 
and to further guard against too great a current, fusible 
plugs are freely used, both in the main and branch circuits. 
On Monday the Great Hall was lighted by five Crompton are 
lamps of an improved pattern, three more are lamps illuminating 
the quadrangle. It is intended to place in the Great Hall twelve 
or sixteen standards of handsome design worked out in wrought 
iron, each standard carrying sixteen 40-candle power Swan lamps 
The,tive lights lighted on Monday were of 3000-candle power 
nominal, and it must be admitted gave a magnificent light. The 
incandescent lamps were to be seen in the approaches to the 
Great Hall, in the cross and bar corridors, in the east and west 
spiral staircases, in the two Courts of Appeal, and in the adjoin- 
ing courts. The fittings in the various courts, &c., have been 
specially designed by Messrs, Crompton, and constructed by 
Messrs, Winfield, of Birmingham, and although these fittings are 
but temporary, they are sufficiently suggestive of the form the 
permanent fittings—to be worked out in hammered iron—will 
take. Upwards of four miles of main wires have been laid within 
the buildings, and three hundred sets of fittings fixed In many 
parts the building lends itself to the fixing of the wires, so that no 
trace of them can be seen, but in others they are visible. We 
understand that the light will be run constantly from the com- 
mencement of January, and that in connection with the 
incandescent lights a test of the Fitzgerald-Crompton secondary 
lattery will be made. The steam engines and machines for the 
permanent lighting will be placed in the crypt underneath the 
Great Hall, and no doubt will be worth the attention of all 
interested in electric lighting. 


THOMAS-GILCHRIST PROCESS, 


THERE has been much discussion this week upon the iron 
exchanges in the Midlands, touching the relative merits of 
steel and iron and the progress of the Bessemer-basic method. 
The twenty-five converters now being erected upon the Conti- 
nent and the nine in England will, when at work and added to 
the converters now in operation, bring up the production to 
1,196,600 tons per annum. Such an augmentation upon the 
current yearly continental and home make, which reaches 
572,604 tons, should be encouraging to the patentees, while it 
certainly gives much additional value to the poorer iron-yielding 
ores wherever they are found. Already the tap-cinder of the 
ironworks is worth more money; and in the United States 
accumulations are being stored at a figure which it would never 
before have been thought such bye-products would realise. On 
Change in Wolverhampton on Wednesday, Mr. Alfred Hickman, 
blast furnace proprietor, who has taken up the system there 
with spirit, stated that he was about to erect two more fur- 
naces at Spring Vale, close to the land selected for the works at 
which the Staffordshire Company will make basic-Bessemer 
steel. Mr. Joseph G. Wright, the chief proprietor of the Mon- 
moor Ironworks, in the same town, who had taken part in the 
discusssion last week upon the paper which Mr. Gilchrist read at 
Dudley, confirmed on ’Change his statement at the formal dis- 
cussion, that the cost of puddled bar in Staffordshire made from 
pig at 42s. per ton was 80s, and held that whatever might be 
the cost of the raw ingot, it would require 5s. 6d. a ton to be 
spent upon it before it was brought into an equally forward state 
with the puddled bar for subsequent manufacture. This com- 
putation leaves the difference in favour of crude steel from the 
same class of pig at 4s, 8d. per ton, assuming Mr. Gilchrist 
to be correct in his estimate of 69s. 8d. as the cost of the ingot; 
and reduces Mr, Gilchrist’s estimate in favour of steel by only 
7d. per ton, But Mr. Wright is not, at the present stage of his 
knowledge of the capability of basic ingot iron, prepared to 
admit that that material would be equal to the puddled bar in 
all-round value. The operations of the Staffordshire Steel and 
Ingot Iron Company will supply the ironmasters of the country 
with the precise statistical facts which they seek before they 
can make up their minds upon the merits of ingot iron asa 
raw material not for rails and ship-plates and sheets alone, but 
also for the general run of sorts demanded by the merchant. 
Meanwhile it is interesting to note that by the formation of 
“The Dephosphorising and Basic Patents Company, Limited,” 
with a capital of £30,000, for the purpose of purchasing “ letters 
patent granted respectively to Messrs. Sidney Gilchrist- 
Thomas, G. J. Snelus, E. Riley, P. C. Gilchrist, and H. C. 
G. Harmet, for inventions relating to the manufacture, purifica- 
tion, and dephosphorisation of iron and steel, and the manufac- 
ture of furnace lining and lining material,” the several patentees 
of the Thomas-Gilchrist process would seem to be adjusting in a 
business-like fashion the ratio of their respective claims to the 
emoluments of the combined invention. 


REPAIRS TO MACHINERY AT SEA, 


M. DE Hermenstam, chief engineer of the Greek ser- 
vicesteamer Makedoma, sends us a description of an almost unique 
repair which was effected on board a steamer which broke down 
in Greek waters, and which he, with other engineers, was invited 
to inspect at Syra. It appears that the steamship Sandringham, 
of Glasgow, was on a voyage in October from London with a 
general cargo for Syra, Galatz, and Ibrail. On the afternoon of 
the 31st, when going full speed, making about 59 revolutions— 
the steamer being then about fifteen miles N.E. of Cape Malea— 
the engines suddenly gave a loud crack as if something had 
burst, and then brought up. The chief engineer, Mr. Watson, 
hurried into the engine-room, and taking a lamp, examined the 


engines, shafting, &c., all over without finding any cause for the 
accident, He next lifted the valve casing, but here again every- 
thing was found to be in order. The low-pressure cylinder cover 
was then taken off, and on the starboard side of the cylinder a 
hole was discovered about 3ft. square, the pieces of metal belong- 
ing to which were found lying on top of the piston. The weather 
being squally, with a high beam sea, no time was to be lost, 
and the happy idea seems to have presented itself to the 
mind of the chief engineer to make a wooden patch, which 
he proceeded to do by first getting a piece of wood 2in. 
thick by 6in. broad, which he put between the jacket and the 
cylinder face, bedding it close at both ends, and holding it by 
means of countersunk screws through the cylinder face. Six 
such pieces were put in and secured in this way, and then 
some hard wood was used to make the recess still remaining 
flush with the working face of the cylinder, the hard wood 
last spoken of being screwed to the 6in. pieces first men- 
tioned. Only seven hours were taken up in making this ingenious 
repair, and the cover being again put on, the engines were tried 
with about 45]b. of steam, and were allowed to work at half 
speed until the steamer was brought safely into the harbour of 
Syra early on the morning of November 3rd. The engines were 
at. Syra thoroughly repaired, there being some excellent engi- 
neering shops on the island, and great interest appears to have 
been excited by Mr. Watson’s wooden patch. 


THE COAL TRADE. 

A serious reaction has already taken place in the coal trade. 
The anticipations that the advance of 10 per cent. in miners’ 
wages would lead to a permanent increase in the price of coal 
have proved altogether illusory. The advance was made on the 
lst of November, and the coalowners generally raised their rates 
by 1s. per ton—from 9s. to 10s. per ton. But already the London 
and provincial markets are over-stocked with coal which cannot 
be sold ; and Yorkshire and Derbyshire coalowners are obliged 
to accept 1s. 6d. per ton less than they were getting imme- 
diately before the 10 per cent was conceded. This leaves them 
practically with 6d. per ton less for their coal, while they have 
to pay 10 per cent. more for the getting of it. Nor is this 
all. North-country coal is placed on the London markets at 
3s. 6d. to 4s. per ton less than immediately before the advance 
of 10 percent. Yorkshire and Derbyshire coalowners are utterly 
unable to compete against such reductions, and the consequence 
is that the output of coal in these districts is now being restricted 
by the lessening of labour. In one leading colliery, which sends 
the largest tonnage of Silkstone house fuel to London, only 
three days per week are now being worked. Already a move- 
ment is on foot to repeal the 10 per cent. and bring wages back 
to the old level. Lancashire is taking the lead, and the coal- 
owners of Yorkshire, Derbyshire, Durham, and Northumberland 
are also moving in the matter. There seems every prospect that 
the concession of 10 per cent. to the colliers will be very short- 
lived. It may interest London consumers to learn that the 
merchants have fixed their share of the reduction at 1s. per ton. 


LITERATURE. 


The Marine Steam Engine: A Treatise for the Use of Engineering 
Students and Officers of the Royal Navy. By RicHarD 
Sennett, Chief Engineer, Royal Navy, M.I.N.A., &. London: 
Longmans, Green, and Co. 1882. 

Tue continual improvement in the design and construc- 
tion of steam engines of different kinds places our books 
in the category of gazetteers which are out of date as soon 
as published. In some branches of mechanical engineering 
this is especially the case, so that at comparatively fre- 
quent intervals when we find that practice has left our 
text-books behind, we feel forced to admit the truth 
of Mark Twain’s remark that “the information the 
ancients didn’t have was very voluminous.” With- 
out making any reflections on the information pos- 
sessed by the older engineers on marine engines, we 
may admit that there was, until recently, room for a con- 
siderable volume on this subject. We may at once say 
that Mr. Sennett’s book as nearly occupies this room as 
one book can do. The work has been written chiefly 
with the object of providing a text-book for the use of 
students in marine engineering, and of naval officers 
desirous of obtaining a general knowledge of the machinery 
of ships) The author says he has experienced great 
difficulty in recommending any suitable text-book to the 
students in her Majesty’s dockyard, Devonport, in which 
he is first assistant to the Chief Engineer. This experience 
is not peculiar to Mr. Sennett; it is one very frequently 
felt by ourselves, though it, no doubt, most often occurs to 
one who has occupied the position of instructor and lec- 
turer in marine engineering. No one book could be 
recommended, and though this one of Mr. Sennett’s may 
be admitted to go very much farther in satisfying all the 
requirements of a student of marine engineering than any 
that has gone before it, it will still be found necessary 
to recommend to students some other books to supply 
information on subjects not treated in this. 

The author has divided his subject into six chief parts ; 
Part I. is introductory, and treats briefly of the modern 
history of the marine engine, of work and efficiency, the 
nature and properties of heat, and, as he puts it, the 
addition of heat to water. Part II. is on the boiler, and 
treats of combustion of coal and economy of fuel, the 
arrangement and efficiency of boilers, their fittings and 
mountings, and their corrosion and preservation. Part III. 
is entitled “The Steam,” and deals with its efficiency as 
used in the engine, the methods of increasing the expansive 
efficiency of steam, compound engines, and condensation 
of steam. Part IV. is on “The Mechanism,” and deals 
with regulating and expansion valves and gear, slide valves 
and fittings, and starting and reversing gear, cylinders 
and their fittings, condensers and fittings, rotary motion, 
and details of compound engines. Part V. is on “ The Pro- 
peller,” under the heads propulsion, coeflicients, and curves 
of performance, paddle wheels, and screw propellers; while 
Part VI. is general, and treats of the iadianer and dia- 
grams, pumping and water-tight and fire arrangements, 
auxiliary machinery and fittings, care and management of 
machinery and materials used in construction, An 
appendix deals with theoretical indicator diagrams of com- 
pound engines, geometrical representations of the twisting 
moments on crank shafts, effects of the inertia of the 
reciprocating parts of engines, and examination questions. 

From this description of the contents it will be seen 


that the author first deals with heat, how it is obtained, 
how and. in what apparatus it is employed in the genera- 


tion of steam, how it is used and the details of the engines 
by which it is used, the practical efliciency of the steam 
— of the steam itself as the medium by which 

eat is converted into work, the efficiency with which the 
engine uses that steam, and the efficiency of the propellers 
worked by the engine, being at the same time discussed. 
After going pie a through the whole book with the 
object of finding faults, we must say that on the whole we 
have failed. 

At the end of the brief but clear chapter in explanation 
of the “ addition of heat to water,” a peated is given to 
illustrate the three stages in the evaporation of water, the 
diagram consisting of three vertical cylinders containing a 
piston, and the first a small quantity of water supposed to 
to be raised to the boiling point under the pressure due 
to the weight of the piston. This is to represent the 
addition, to use the author’s words, of sensible heat; the 
second cylinder has a smaller quantity of water and some 
steam, the piston being raised to about half the height 
of the cylinder; this is said to show the addition of latent 
heat. The third shows no water, but it is full of steam, 
and ew is at the top, and this is to illustrate total 
heat. Now, this may be said to be a little misleading, 
inasmuch as in cylinder No. 2 the latent heat has not been 
added, for the water is only partly evaporated, and heat will 
become Jatent until this has taken place, so that cylinder 
No, 2 is not wanted. It ought to be clearly understood 
that the term “latent heat” is only a convenient expression, 
the heat said to become “latent” really having been 
expended in doing work by separating the molecules of 
water, so that strictly speaking the heat has ceased 
to exist, and we have another form of energy 
in its stead. In the chapter on boilers, the author 
devotes more attention to those questions which ap 
to the experienced engineer than to the student, though the 
latter will only require assistance from special treatises for 
information on details of construction, the apportionment 
of areas, and the determination of strains. It is impossible, 
perhaps, for one theoretically and practically acquainted 
with his subject, as the author seems to be, to treat a 
subject without unintentionally assuming a certain 
familiarity on the part of his readers with the elementary, 
theoretical, and practical questions involved, especially 
when, as in the book before us, the author directs himself 
specially to the most recent practice in his subject. Thus, 
although this chapter is thoroughly satisfactory to the 
marine engineer, it leaves the student in the dark on some 
of those questions which would immediately occur to him 
ee soon as he attempted to make a working design for a 

iler. 

In the chapter on the efficiency of steam, the various 
causes of loss of efficiency, as by condensation at different 
ranges of expansion, condensation due to the | pen 
of work, and the fall of temperature due to fall in pres- 
sure on exhaust into the receiver, and afterwards into the 
condenser, are treated at length, and by his frequent refer- 
ence to the experiments made by Isherwood, he shows the 
value of the very complete and extensive investigations 
made by that accomplished engineer ; and while proving 
the greater efficiency of steam used in the modern com- 
pound engine, admits that it is not fair to compare com- 
pound engines working with 601b. steam with simple 
expansive engines working with 301b. steam. In that part 
of the book which deals with “The Mechanism” the author 
illustrates his explanations in every case with diagrams 
made from working drawings, and in no case does 
he resort to the misleading diagrams of which we have 
had to complain in some text-books. The student sees 
nothing in the whole book which he will have to unlearn. 
On the other hand it is questionable, from the students’ 
point of view, whether the author’s arrangement of the 
order of description of the parts of engines and their 
functions is the best. From the statement of contents 
given above, which follows the order of their treatment in 
the book, it will be seen that he commences with the 
regulating and expansion valves and gear, because these 
first deal with the steam. The experienced engineer will 
be quite satisfied with this; but it would have been better 
forthestudent, or thosestudentsnot under the teaching of the 
author by lecture, that a general description of a complete 
engine and the functions of its parts should have been 
first given, for until the student knows the relative func- 
tions of the parts he cannot understand the value of those 
parts, or of the special information conveyed respecting 
them. The author has not, however, given a single com- 
plete illustration of a marine engine. This is a loss to the 
student, but not to the practiced engineer, for the latter has 
full information on general arrangements from his own 
experience, and from the practice of others as continually 
placed before them with all modern improvements in our 


ges, 
a * the chapter on materials used in construction, several 
pages are used on matters of metallurgical rather than 
mechanical interest, thus occupying space which in a 
future edition will be much better filled with information 
and drawings, the need of which we have referred to. 

There being nothing more in the book which admits of 
fault-finding, and as we cannot deal with its whole con- 
tents, we must refer our readers to the volume itself, and we 
can confidently recommend it as most satisfactorily occupy- 
ing a place which has long remained unfilled, and as one 
which refiects much credit on the printers and publishers, 
although the index might have been more complete. 


Sourn KensincTon MuskuM.—Visitors during the week ending 
Dec. 2nd, 1882 :—On Monday, Tuesday, and Saturday, free, from 
10a.m. to 10p.m., Museum, 8219; mercantile marine, Indian 
section, and other collections, 3143. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 4 p.m., Museum, 
1188; mercantile marine, Indian section, and other collections, 
757. Total, 13,307. 

Sewack DiscHarck.—The Royal Commission on Metropolitan 
Sewage Discharge met on Tuesday aud Wednesday, at No. 11 
Committee-room, House of Commons. Present :—Sir P. Benson 
Maxwell—in the chair—Sir John Coode, Colonel C. B. Ewart, 
C.B., R.E., Professor A. W. Williamson, F.R.S., Dr. De Chaumont 
F.R.S., Dr. Stevenson, Mr. James Abernethy, F.R.S.E., Dr. W. 
Pole, F.R.S., secretary. Further evidence was given on the par 
of the complainants. 
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ELECTRICAL ACCUMULATORS OR SECONDARY 
BATTERIES. 
By Proressor OLiver Loner. 
No. IX. 

THE coatings of both plates being now fully formed, the 
one all peroxide, the other all ers lead, the gas which 
is liberated against their surfaces is no longer absorbed, 
but begins to rise in considerable quantities, at the same 
time that by making the plates into a gas-battery the free 
oy adds distinctly to the electro-motive force of the cell. 

e fulness of the cell can therefore be told in these two 
ways—a greater escape of gas and a higher opposition 
electro-motive force than usual. 

The proper or “ohmic” resistance of the cell is now a 
minimum, however, for three reasons—because the con- 
ducting surfaces, the front surface of the peroxide and the 
front of the reduced lead, are as near as they can possibly 
be; because the acid in the solution is as concentrated as 
it can become, that which had been absorbed by the lead 
having been restored ; and because the cell will have been 
warmed by the charging current. The cell is therefore in 
all respects at its very best, and it can give a tremendously 
powerful current for a few seconds if called upon. 

But suppose it is not called upon for a current, but simply 
allowed to stand idle for a time, what will happen to it? 
First, of course, it will cool, and thereby slightly increase 
its resistance ; but, more important than this, the gas which 
is clinging mechanically to the surface of the plates will 
collect in bubbles and gradually rise, thus lowering the 
electro-motive force from its abnormal value. The gas 
which first escapes, however, will be the oxygen ; a large 
quantity of hydrogen wil! remain half alloyed with the lead 
plate, more especially perhaps if it is amalgamated, and 
accordingly the electro-motive force, though it loses its 
abnormal value, retains a perfectly satisfactory one. 

No further change of importance need be expected to be 
noticed after the lapse of several minutes or even an hour ; 
but if the cell is set aside for a day or two a more serious 
change setsin. The front surface of the lead loses some 
of its hydrogen and is liable to be corroded slowly by 
the acid, a slight scum of insulating sulphate being pro- 
duced ; and these changes, though they go on with extreme 
slowness in a good cell with its terminals properly insu- 
lated, yet are exceedingly weakening when they do occur, 
because they lower the electro-motive force and increase 
the internal resistance at the same time. A plate well 
saturated with hydrogen, however, will resist the forma- 
tion of any such scum fora considerable time, and I see no 
reason why it should form in any quantity for a week orso, 
provided there is no leakage between its terminals. I 
apprehend, however, that a temporary short-circuiting of 
the full cell before setting aside, whether for the purpose of 
testing or for other purposes, would have a detrimental 
effect by diminishing the store of hydrogen ; and thata cell so 
treated would not bear standing idle quite so well asa 
perfectly full one. 

The main part of the change which occurs during stand- 
ing seems to take place at the + plate. Here the per- 
oxide is in contact with and supported by a plate of 
metallic lead, and the peroxide is sufficiently porous to 
allow some of the acid liquid to penetrate to the junction 
of the two substances; hence there is here a complete 
battery, and accordingly a certain amount of local action 
sets in, some of the lead becoming oxidised and sulphated, 
while some of the peroxide gets partially reduced. If this 
action gues on to any general extent it is most disastrous, 
for the effect is to establish a non-conducting film or layer, 
of sulphate and lower oxides, between the lead plate and 
the rest of its peroxide coating; and it may sometimes 
happen that the coating is thus completely detached from 
the plate so as to become quite useless. But suppose it 
only gets detached in patches, the internal resistance will 
thus be increased, and the storage capacity will be 
diminished almost by the total amount so detached, but 
the electro-motive force would not be likely to be 
diminished until the effect of the local action had extended 
itself through the whole thickness of the peroxide. After 
a long time it probably would so extend itself, and thus 
the peroxide would get reduced by mere standing without 
any current having been demanded from the cell. 

essrs. Gladstone and Tribe have called attention to 
this local action, and pointed out one reason why it goes 
on more slowly than might at first sight have been 
expected, viz., that the crust of sulphate formed on the 
lead protects it by its insulating power, and only permits 
deeper portions to be acted on by reason of its porosity. 
Another reason why the action is not at all rapid is that 
the surrounding mass only permits a very insignificant 
amount of circulation in the liquid, so that it soon gets 
exhausted of its acid, and is only slowly replenished by 
diffusion. Still the local action does go on more or less 
rapidly, and it is, so far as I know, the main cause of the 
loss of power of the cell while standing. Moreover the 
differences noticed among different cells seem to depend 
very greatly on the facilities which some seem to offer to 
this action, and to the consequent greater or less detach- 
ment of the peroxide coating. Why the coatings detach 
themselves in some cases more readily than in others is by 
no means clear ; but it may happen that a too rapid evolu- 
tion of gas, caused by a too powerful charging current, might 
mechanically effect a separation between the plate and its 
coatings. It must be remembered, however, that the coatings 
may easily become electrically detached by an insulating film 
—especially in patches—and yet their mechanical adherence 
may remain almost unimpai 

The naturally occurring cure for these evils would 
be either to support the peroxide on carbon, or other 
such ale He =m substance, or else to use no sup- 
port at all, but to make the plate wholly of per- 
oxide. But though the use of carbon would do away 
with local action, scarcely any form of carbon can resist 
the action of nascent oxygen, and accordingly its surface 
crumbles during charging, and the powder makes a worse 
barrier than ever to good conductive connection between 
the plate and its coatings ; in fact, the coatings are liable in 
time simply to drop off. The use of peroxide alone looks 
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hopeful, but when the cell is discharged and the peroxide 
reduced, the plate will no longer be a conductor, and it 
does not appear probable that such a cell could ever be 
charged up again. Moreover the difficulties of making 
good and permanent contact with such non-metallic sub- 
stances are considerable, and their use would therefore be 
very inconvenient. 
Liverpool. 0. 


STOPPING A LANDSLIP IN SHROPSHIRE. 


THE narrow gorge of the river Severn, about three miles in 
length, extending from Coalbrookdale to Coalport, has, from 
time immemorial, been the subject of landslips of greater or less 
extent, and of slow or rapid progress. The deep V-shaped 
valley has been cut through the soft coal measures, and the 
débris or talus from their subiierial degradation to a large extent 
obscures the actual escarpment. Six or seven slips are taking 
place at the present time within a distance of a mile and a-half. 
It is the exception for the coal measures to break away en masse, 
and the slips are for the most part the result of the downward 
movement of the surface talus over the scarped face of the coal 
measures. 

Such a slip has existed for many years a little to the sovth of 
the New Jackfield Church, and was much increased by the 
formation of the embankments of the Severn Valley Railway. 
It caused the destruction of several cottages, and has been a 
constant source of expense to the Great Western Railway Com- 
pany in the maintenance of its line, as well as to the parish 
and the neighbouring proprietors in the repair and renewal of 
roads. The landslip at this point has gradually approached the 
river Severn both on the Jackfield and the Madeley banks, and 
its — has thereby been contracted to less than half its original 
width. 

A proposal was made about a year and a-half ago to stop the 
landslips by means of a retaining wall, but this had to be 
abandoned on the ground of expense. As the approach to the 
New Benthall Encaustic Tile Works was seriously endangered, 
Messrs. Maw about a year ago experimented on a method of 
arresting the slips, and as this has now been carried out to a 
successful issue at a very small cost, and is of a novel character, 
we give a description of Messrs. Maw’s operations, which has 
been drawn up for us by Mr. G. Maw. 

Mr. Maw writes:— “The landslip we had to deal with 
extended for a distance of 190 yards on the side of the valley 
between the river Severn and the Great Western Severn Valley 
Railway. The slope of the valley side at this point is about 
20 deg. The depth of the slip was unknown, and no record has 
been kept of its rate of movement. The movement was not 
continuous along the length of 190 yards, as the foundations of 
a timber bridge under the adjacent railway appear to have 
arrested it for a short distance, and the movement was divided 
into two separate slips, one to the north and the other to the 
south of the Jackfield Pile Bridge, separated by a length of 
about 35 yards of stable ground. 

“Our first effort was to ascertain the depth to which the move- 
ment was taking }lace, which was done by the sinking of a small 
shaft carefully bricked 16 yards deep. Within a few days of its 
completion che forward movement of the top of the shaft to a 
depth of 104ft. over the lower part of the shaft in stable ground 
was apparent, and the rate of the movement, registered by a 
self-acting scale designed for the purpose, was found to average 
about 70in. a year. Abandoning the idea of a line of continuous 
support, our endeavour was to break up the line of slip by 
inserting strong supports at intervals, which would prop the 
moving mass in its entirety, or divide it into sections too narrow 
to move forward separately. The accompanying sections indi- 
cate the position of the supports, which consist of iron cylinders 
placed at intervals of 20ft., from 4ft. to 6ft. in diameter and 
from 12ft. to 20ft. in length, sunk from 7ft. to 12ft. into the solid 
ground below the line of movement, and reaching to within a 
few feet of the surface ; these were filled with concrete, and the 
concrete brought up to the ground level. The interspaces being 
but 15ft., it is obvious that separate sections of the slip 20ft. 
wide could not squeeze in between them, and that the arrest of 
the slips would depend on the collective stability of the supports. 
In the slips to the north of the railway bridge the four central 
columns were first inserted as an experiment, and although these 
only afforded actual support to 22 yards in the middle of the 


IN 
OF THE RAILWAY BRIDGE 


slip nearly 100 yards in length, their effect was to arrest the 
movement of the entire length of the slip. The total cost of 
our operations on the two slips was under £280, including the 
cutting of two deep drains and the sinking of the preliminary 
trial shaft. The iron cylinders used for enclosing the concrete 
were old boiler shells.” 


THE LANCASTER STEAM TRAP. 


Wr illustrate herewith a new patent high-pressure steam 
trap, manufactured by Messrs. Lancaster and Tonge, Pendleton, 
Manchester. It is claimed to possess the advantage over all 
others, that by the loose valve combined with the cam motion, 
all sticking is absolutely avoided. Its action is as follows :—When 
open, the ball has dropped to the dotted line shown, and all the 
condensed water in the pipes flows out through the ball in the 
direction of the arrows. On steam entering, it drives the water 


SECTIONAL ELEVATION 


OUTLET 


out of the ball, and the ball rising by its own buoyancy closes 
the valve. When the steam in the ball condenses, it forms a 
vacuum, and the water from the trap entering through a small 
hole in the ball, fills it, and the ball sinking, opens the valve, 
rising again when the steam enters. Messrs. Marshall, Son, and 
Co., Gainsborough, have, we understand, decided to use them 
with all their engines. 


D1aRiks FOR 1883.—We have received from Messrs. Letts, Son, 
and Co., a number of their diaries for 1883, These as usual are 
compiled and arranged with information and e to suit the 
special requirements of different professions, and for domestic and 
general requirements. They comprise diaries of several forms and 
sizes, including folio, quarto, octavo, and pet diary sizes, with 
and without interleaved blotting paper, and with different numbers 
of days per page. Referring to the pocket-book diaries, it may be 
suggested that a — diary 33in. or 4in. wide and 6in. or 6in. 
long, with three days on a page, and with no space occupied with 
the usual diary information, would make a thin convenient pocket- 
book, most useful to a large number of business and professional 
men who do not care much about lists of bankers, customs, and 
other such things, but want a book, which being thin, takes less 
room than a book half the area, but double the thickness, 
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ON A NEW ARC LAMP.* 
By Proressor G. 

TuIs arc lamp was designed specially as a lighthouse lamp, with 
the light fixed at one point, and suitable for currents of great 
quantity. The carbons are mag uy on racks, which are worked 
by two pinions, one being double the diameter of the other. These 
pinions are both on the same axis, together with a third and large- 
sized toothed wheel, All these are insulated from each other. In 
this toothed wheel a worm screw acts, and by its rotation in one 
direction or the other causes the carbons to approach or recede. 
This toothed wheel can be released from the two pinions by means 
of a nut on the axis, so that the carbons can be rapidly separated 
or brought together. The other end of the worm screw forms the 
axis of a Gramme ring, wound with one layer of insula‘ No. 10 
wire, and the outer surface of the wire is laid bare, so as to act as 
a Gramme commutator, contact being made with two brass rollers 
instead of brushes. The ring is fed by these rollers by a shunt on 
one of the wires leading to the ef The Gramme ring is sur- 
rounded by two field magnets, one of which is on the main circuit, 
and, when acting on the Gramme ring, tends to separate the 
carbons; the other field magnet is on a shunt on the arc, and 
made with very thin wire, and when acting on the Gramme ring 
tends to make the carbons approach. On sending a current 


through the lamp, the carbons are at first in contact. The field 


magnet through which the main current passes then acts on the 
ing—through whose coils a powerful current is always ing— 
and separates the carbons so as to strike the arc, If the arc 
becomes too long the shunt field-magnet becomes the most power- 


ful, and acting on the ring causes the carbons to approach. If the | 


current happens to increase in intensity the resistance of the arc 
feomodliebstr diminishes, and the field magnet on the are circuit 

mes more powerful and separates the carbons, This is essen- 
tial in a lighthouse lamp to prevent flickering and sputtering, but 
the variable resistance of bs arc has hitherto received far too 
little attention. I have had experiments made on an are of fixed 
length—4 mm.—and with carbons 13 mm. diameter. By varying 
the strength of current and measuring the resistance, I found that 
the charge in the one was proportional to the charge in the other, 
and I found the following formula to satisfy all currents between 
15 + 30 Ampéres :— 

= R = 07 + (30 - C) x 0°93, 

where R is the resistance of the arc in ohms, and C is the current 
in Ampéres. The support of this lamp may receive a slight move- 
ment up or down to counteract the effect of an irregular consump- 
tion of the carbons, The body of the lamp is not in the circuit, so 
that a shock cannot be got by handling it. The lamp is not 
patented, 


THE INSTITUTION OF CIVIL ENGINEERS. 


AMERICAN PRACTICE IN WARMING BUILDINGS BY STEAM. 
Ar the third meeting of this session held on Tuesday, the 28th of 
November, Sir F. J. Bramwell, vice-president, in the chair, the 
ed read was on ‘‘ American Practice in Warming Buildings by 
team,” by the late Mr. Robert Briggs, M. Inst. CE, of Phila- 

delphia, United States. 
riginating about 1840 with the late Mr. Joseph Nason, the 
application of steam to the warming of buildings in the United 
States extended very rapidly, the a being constructed 
of small and comparatively inexpensive wrought iron welded 
tubes, which combined a e extent of heating surface with 
ae and with facility for transmitting heat in any 
ion from a central source. For securing durable steam-tight 


* Papor read at the British Association. 


joints, the tube ends were made with tegning screw threads, and 
a paste of white and red lead was applied in screwing up. The 
| comme or sockets were made of cast iron, and were tapped taper 
to fit the tube ends, excepting only the straight couplings, for 
connecting tubes in the same straight line, which were of wrought 
iron and tapped parallel. A table was given of the standard 
dimensions for the tubes, throughout the range of sizes in use, 
and a scale for all the dimensions of the corresponding cast iron 
couplings. The steam was supplied either by boilers of the 
horizontal tubular or Seguin type, or else by the Babcock and 
Wilcox water-tube circulating boiler with horizontal steam drum 
overhead—either kind was practically safe from disastrous explo- 
sion. The steam circulating through the warming apparatus was 
either live steam direct from the boiler, or exhaust steam; the two 
were frequently used in combination, the latter being rarely 
employed alone. When using live steam, the circulation was 
either closed throughout from communication with the atmosphere, 
or was open to it at certain places. In the former case the 
distribution of the heat was effected either by separate supply and 
return mains, or else by a single main for both supply and return, 
either with or without a longitudinal partition inside it for separat- 
ing the outward current of steam supply from the return current 
of condensed water. In open circulation a supply main conveyed 
the steam to the radiating surfaces, whence a return main, suitably 
trapped for preserving the steam pressure, conducted the condensed 
water either into an open tank for feeding the boiler, 
or into a drain. These two systems were most 
in any extensive warming appa- 
ratus, e steam stop-valves, known as ‘‘ globe” 
valves, were disc or poppet valves, worked by a 
screwed spindle ; this construction was introduced by 
the author in 1849, and was immediately followed by 
all makers, 

In respect to the radiating surfaces for diffusing 
the heat, three distinct classes of apparatus were in 
use. Firstly, apparatus for warming rooms by direct 
radiation from surfaces exposed in the rooms them- 
selves. Secondly, apparatus for indirect warming by 
currents of air; the heated surfaces were placed in 
a chamber, through which a supply of air passed on 
its way into the room. In neither of these two 
methods was the warming accompanied by any 
systematic ventilation. Thirdly, apparatus for both 
warming and ventilating, arranged so that the warm- 
ing should take effect upon the whole of the air 
admitted for ventilation. The temperature comfort- 
able to Americans in cold weather was about 70 deg. 
Fah. on the Atlantic coast, rising to 80 deg. or 
85 deg. for inland localities. In warming by direct 
radiation, the practice for many years was to arrange 
the steam pipes in lines or groups along the bottom 
of the outside walls or under the windows. But the 
most recent practice, for rooms in mills, was to 
suspend the direct radiating pipes in rows overhead. 
Although the heat would here apparently be expended 
in the top of the room, yet very satisfactory results 
were thereby obtained, both in equability of warming 
and in efficiency of radiating surface. ‘The radiators 
for warming by direct radiation consisted usually of 
so-called ‘* coils,” com of fin. and lin. steam 
pipes, arranged in el lines and coupled to branch 
tees or heads. Sometimes short lengths of pipe were 
coupled by return bends, doubling backwards and 


Tin-plates, which go largely hand-in-hand with best sheets, are 
only quiet, yet makers—at any rate, nominally—stand to their 
former quotations. These are, for Messrs. Baldwin’s qualities, to 
actual consumers :—Charcoals 25s. per box, and cokes 23s., delivered 
at outports, The production of these manufactures in this district 
is unmistakeably on the decline. 

Galvanisers did not place many orders to-day for black sheets, 
yet most of them keep steadily employed. Sheets required by 
such consumers were again quoted on the basis of £9 5s. for doubles 
and £10 5s. for lattens as the minimum. 

The orders on the markets for plates did not indicate briskness, 
yet they were a decided improvement upon a few months ago. 
Constructive engineers were prominent among the buyers who were 


related to large lots. It was not in all cases easy for sellers and 
to come to terms, but makers to humour customers 
a little rather than allow the orders to go to other distri 
£8 10s. was asked for ordinary girder plates, and £9 for superior 
descriptions. 

The bar trade was without much alteration on the week, and 
the prices which I then quoted still rule. It was noticeable,-how- 
ever, that the competition between the first and second-class 
houses keeps very keen. Some of the latter were offering branded 
smithy bars at rf per ton, which they pronounced were equal in 
all respects to bars for which the list houses are demanding at the 
present time £710s. Yet, in spite of pronouncements such as 
these, old customers of the list houses declined to have them. 

Quietness prevailed in regard to the demand for hoops, and the 
American inquiries are decidedly under the average for this time of 
the year. Cooperage qualities were quoted at £7 to £7 5s. per 
ton, and nail hoops at £6 10s. per ton at works. The call for 
gas strip is unusually dull for the month of December, and makers, 
——- quoting £6 15s., will not refuse orders at from 2s. 6d. to 

. less. 

No change of importance was noticeable as to pigs. Inquiries 
were more numerous, but these related more to future wants than 
to immediate consumptive necessities. The native all-mine makers 
quoted £6 to £6 7s. 6d., but it was not easy to obtain the figure. 
Wigan hematites were quoted 65s., and South Wales and 
Barrow hematites 67s. 6d. to 70s. For Derbyshire and Northamp- 
ton pigs 50s. was asked, and 62s. 6d. for South Yorkshire—Thorn- 
cliffe. The Kirkless Hall—Wigan—brand was 52s. 6d. 

The contract for the iron roofing which is to be erected by tb 
London and North-Western Railway Company, for the ° 
ment of their New-street passenger station in Birmingham, has 
fallen to the Bridge and Roofing Company, Limited, of laston. 
The contract comprises some 700 tons of cast and wrought iron- 
work, which is required to be manufactured and fixed in nine 
months’ time, and the area to be covered measures 16,000 square 
yards and is of irregular shape. The main portion of the roof will 
be connected by two arched spans of 60ft., and the remainder by a 
series of roofs of ridge-and-furrow section. It was the Darlaston 
Bridge and Roofing Company which successfully carried out some 
time ago the erection of the immense roof over the Lime-street 
Station, Liverpool, of the London and North-Western Company. 

Nearly all forms of machinery and machine tools, together with 
lifts and pumps, keep in demand. Boiler-making is more active 
than at this time for a few years past. Roofing and bridge and 
landing-stage and tank work is affording plenty of employment to 
the rivetters; but activity in the open yards is interrupted by the 
weather. Few heavy chain-makers have cause for complaint; 
while anvils and vices are selling well by the best firms. 

The South Staffordshire Mines’ Drainage Commissioners on 
Wednesday gave formal sanction to the scheme already reported of 


forwards in several replications one above t 

and forming ‘‘return bend coils;” when several of 
these sections were cted by branch tees into a 
compact mass of tubing, the whole was known asa 
“*box coil.” In vertical pipe coils a number of short 
upright lin, tubes were screwed into a hollow cast 
iron base or box; and were either connected together 
in pairs by return bends at the top, or else each tube 
stood singly with its top closed, and had a hoop iron 
— extending up inside it to nearly the top. 

‘or getting rid of the air, a trap was provided, having 
an outlet controlled by metallic rods; as soon as all 
the air had escaped and the rods became heated by 
the unmixed steam, their expansion closed the outlet. 
For indirect radiating surfaces, the box coils were the 
forms most used. ‘he chambers containing them 
were made either of brickwork, or often of galvanised 
sheet iron; the coils were suspended freely within 
the chambers, which were themselves attached to the 
the walls containing air inlet flues. 

Where systematic ventilation was carried out in 
conjunction with warming, these indirect radiators 
and chambers were employed. The warming could 
be most effectually controlled by so arranging the 
chamber containing the radiator, that the whole or 
any part of the fresh air entering could be made 
either to pass through the radiator and be warmed, 
or to ‘‘ by-pass” it and escape heating. The warmed 
and unwarmed currents were then mingled in a flue, 
whence a supply of fresh air suitably tempered flowed 
into the room, the occupant of which could thus 
regulate the temperature as comfort might require, 
while obtaining a constant supply of a definite quan- 
tity of fresh air. Where a blowing fan was em- 
| ployed for impelling a current of air through a building, 

a e auxiliary coil, placed at the entrance of the flue 
leading from the fan into the building, would be an improvement 
for extensive apparatus, and would save about 10 per cent. of 
surface, while supplying a constant volume of fresh air raised to 
any temperature between 50 deg. and 120 deg. An example of 
| warming on an extensive scale was afforded by a large office 
| building in New York, poe caer, be 2,000,000 cubic feet; and 
| by the State Lunatic Asylum at Indianapolis, containing more than 
| 2,500,000 cubic feet. th of these buildings were heated by 
| steam. But such instances failed to convey any idea of the very 
| general prevalence of warming by steam in the commercial cities 
/of America, There appeared indeed no limit to the future 
| extension of systematic steam supply for warming and for motive 
| power. In an appendix were ated the nly pted 
| data which formed the basis for computing the efficiency of the 
| warming surfaces, the size of the mains, and the proportions of the 
various details; and tables were given of the formule and figures 
most generally useful for working out the practical dimensions 
suited to any particular application. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own 
Orvers for manufactured iron do not increase with the nearer 
approach of the holiday season. Merchants and consumers who 
have orders of much size to place, and as to which immediate 
exception is not a necessity, seem, wherever possible, to be delay- 
ing the placing of them until the holidays are over. The reports 
brought on to ‘Change in Birmingham to-day—Thursday—and in 
Wolverhampton yesterday were confirmatory of this statement; 
and the result of this policy by buyers is that some makers of mer- 
chant sections are putting their mills on short time. Happily 
however, there is little fear that the majority of the works will 
not keep running with steady activity right up to Christmas. _ 
The best—thin-——sheet ers were those who gave most cheering 
accounts. Certain of these stated that inquiries from merchants 

alike on home and — account had, during the past corkumy 27) 

decidedly improved, and additional productive plant is being lai 

down by one of the chief firms in the district. 


vesting the executive in a triumvirate, consisting of Mr. Walter 
Williams, chairman of the commission ; Mr. Walter Bassano, and 
Mr. Edmund Howl. The chairman’s address to the arbitrators on 
November 11th was severely criticised by several members, refer- 
ence being made to it as Pde - to the grand jury.” That 
address was in favour of the abolition of graduation of mines 
drainage rates, on t of the ing necessity for funds felt 
by the commission. 

The colliers in the Cannock Chase district have now the 
series of meetings which it was recently determined should be held 
throughout the coal-field upon the question of wages and organi- 
sation. At the gatherings which have, up to the present, 
held, the men have manifested their willingness to aid in starting a 
union, 

A fire occurred at the Oxford Tool Works, Smethwick, of Messrs. 
Tangye, Limited, during the early hours of Friday last. The fire 
originated in the lower storey, in which the machinery which drives 
the gearing in the works was situated. This machinery was much 
damaged by the water from the fire engine. The total damage, 
estimated at about £1000, is covered by insurance, and only a por- 
tion of the works has to stand for a few days. 

The South Staffordshire and East Worcestershire Institute of 
Mining Engineers resumed their discussion on Monday upon the 
lime process of getting coal. At the same meeting a discussion 
took place on a paper read at the last meeting on Messrs. bags 
Wilson gas producer. Mr. Johnson, sen., spoke highly of the 
producer from an economical point of view, and there was a 
general belief that for firing boilers the best possible results were 
obtainable. The gas generated was cheap, and kept up a uniform 
heat along the whole surface of the boiler. 

The South Staffordshire and East Worcestershire Trades’ Council 
have race a resolution condemning the action of the nailmasters 
in refusing to meet the operatives in the trade to discuss the 
question of arbitration. Upon the subject of female labour, the 
Council have resolved that in their opinion the matter calls for 
legislative interference, and the instructed to bri 
the subject under the notice of the Parliamentary Committee 
the Trades’ Union. 

The Town Council of Birmingham on ——_ approved a 
recommendation of the Finance Committee, asking that they might 
be allowed to advance a total of £257,131 to the following autho- 
rities :—The Birmingham, Tame, and Rea District Drainage Board, 
£215,500; the Board of Guardians, £30,600; and the School 
Board, £11,031. The loans are let out at about } per cent. less 
rate of interest than it is calculated the authorities would have to 
pay if they went into the open market. 

A deputation from the Royal Agricultural Society has _ 
visited Shrewsbury, to inspect the a site for the holding 
of the show in 1884. The sites were shown to them by the Cor- 
poration—one being the Race-course, and the other at Old Heath, 
which was the site selected in 1872. The Corporation explained 
that the Race-course would be the more convenient position for 
the town, and the deputation expressed themselves as fairly satisfied 
with it, providing that 1t was enlarged for the occasion by the 
addition to it of some meadow land adjoining. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The almost complete stagnation of business in the 
iron market, to which I have referred in previous reports, con- 
tinues, and during the past week there has been practically little or 
nothing doing. Buyers are still holding back for lower prices, but 
makers, although business cannot be done at present rates, show a 
degree of firmness which does not seem to have been expected. 
Here and there weak sellers are to be found who, if orders 
were offered, would be prepared with some substantial concession 
to the buyer; but makersasa rule are not pressing sales, and prices 
nominally may be said to be without change. ‘ ’ 

At Manchester on Tuesday there was again ar. exceedingly quiet 
market. Inquiries either for pig or manufactured iron were of the 
most limited description, and orders were only given out as a 
for small parcels to cover pressing requirements. For Lancashire 


ig iron makers were still asking 49s. for songs and 50s. for foundry 
Joos 24 delivered equal to Manchester, and though no orders are 


offering to place contracts. Some of the offers by these consumers . 
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being booked at these figures sellers are very firm, and show no 
present anxiety to secure business. For district brands prices were 
also unchanged, Lincolnshire being quoted at 49s. to 50s., and 
Derbyshire at about 50s. to 51s. less 25 delivered here, but for the 
last week or two there has been really no business done on the basis 
of these mn Some of the makers would, I hear, be open to 
offers, and where any transactions are reported they are for odd 
lots at considerably under the quoted rates. A sale of Derbyshire 
forge iron, which I heard of, was ata figure as low as 47s. 6d. 
per ton. Middlesbrough makers appear to be pushing in this dis- 
trict, and north-country brands have been offered here during the 
week at low prices—50s. 4d. per ton net cash delivered equal to 
Manchester is the price which I have seen quoted. 

In the finished iron trade there has been very little business 
stirring, but the inactivity in this section ot the market can 
scarcely be said to be due in any great measure to the American 
collapse. This certainly has had the effect of checking shipments, 
but still moderate American inquiries for hoops, and sheets, and 
bars have been coming forward, and there is a disposition to regard 
the stoppage of ironworks in the United States as tending rather 
to help makers here than otherwise. The absence of business at 
present is due to the prevailing impression that prices will have to 
come down; but although some of the makers are in want of 
orders, there is a strong determination to hold to present rates. 
For bars delivered into the Manchester district the minimum 
quotation remains at £6 10s., although no doubt good specifications 
could be placed at under this figure; hoops average £7 2s. 6d., and 
sheets £8 10s. to £8 12s. 6d. per ton. 

Although some branches of engineering, such as locomotive 
building and tool making, as I have noticed in previous reports, 
continue very busily employed, taking the trade generally I find 
a somewhat despondent view with regard to the prospects for the 
future entertained in not a few quarters. There is not much 
indication of any large amount of general engineering work coming 
in, and at some of the establishments the number of hands 
employed is being gradually reduced. 

Amongst the special tools in hand at Messrs. Craven’s works 
referred to in my last week’s ‘‘ Notes,” and of which a few addi- 
tional particulars may be of interest, I may mention a powerful 
planing machine, designed for marine work, and constructed to 
plane 25ft. long, 10ft. wide, and 10ft. high, and arranged with a 
cross-cutting motion to plane at right angles to the table, which is 
somewhat of a novelty in this class of tool. This motion is driven 
by independent gearing to that actuating the motion which 
traverses the table, and when at work the cross slide is self-acting 
vertically on the face of the standards, and capable of planing an 
object 10ft. square at the ends. The weight of the machine is 
75 tons, and it is constructed of exceptional character for dealing 
with the large engine blocks in the heavy class of stationary engine 
work now turned out. Two of these machines, I understand, have 
recently been made for Lancashire engineering firms. 

After preliminary preparations extending over a period of some- 
thing like twelve months, the British Electric Light Company, which 
has entered into arrangements for lighting the Manchester Royal 
Exchange by means of electricity, brought the new system into 
permanent operation for the first time on Friday last. The new 
pattern Brockie arc lamp constructed on the compensating prin- 
ciple was also introduced for the first time for public illuminating 
purposes, and nine of these lamps, each of 3000 nominal candle 
power, are employed for lighting the large central hall. For the 
side corridors = offices the British incandescent lamps are used, 
and of these there are about 300 arranged in circuits of 75. The 
main entrance to the building is at present lighted by one Brockie 
arc lamp, but two additional lamps are to be added. The gene- 
rating station is in the basement under the Exchange, and the 
Gramme machines are driven by a 20-horse power Watt's engine. 
Mr. Emmerson, of Stockport, has had the supervision of the lighting 
arrangements, which have been carried out from the design of the 
Hon. R. Brougham, the company’s engineer. This is the most 
important step in the direction of electric lighting in Manchester, 
mY it is to be hoped it will prove more successful than the 
attempt made by the same company some time back at Liver- 
pool. There has certainly been no unnecessary haste in com- 
pleting the arrangements, but even yet some of the details of 
working do not seem to be altogether satisfactory. The arc 
lamps give good results in the central hall, but in the corridors, 
where the incandescent lamps are not so effective, some alteration 
of the arrangements will probably be necessary, and in the 
meantime the gas fittings being left intact suggest a very prominent 
precaution against any risk of failure necessitating a return to the 
old system. 

The coal trade continues very quiet for the season of the year. 
Colliery proprietors certainly are rather better off for orders than 
they were at the commencement of last month, but all classes of 
round coal move off very indifferently, and where the pits are not 
working short time, which in many cases does not exceed four days 
a week, stocks are accumulating. Inthe Manchester district prices 
are being maintained, but in West Lancashire there has been a 
pretty general giving way of 6d. to 9d. per ton on round coal from 
the full extent of the November advance, and the average prices at 
the pit mouth are about 10s. to 10s. 6d. for best coal, 8s. to 8s. 6d. 
for seconds, and 6s. to 7s. for common round coals. Engine fuel 
is without material change, burgy fetching 4s. 9d. to 5s., and good 
slack 3s. 6d. to 3s. 9d. per ton at the pit. 

Shipping is only quiet, and delivered at the high level, Liverpool, 
or the Garston Dock, steam coal does not average more than &s. to 
8s. 6d., and seconds house coal 9s. to 9s. 6d. per ton. 


Barrow.—There is no change for me to note in the hematite pig 
iron trade this week. The demand is quiet, and all classes of iron 
are having but a small sale. I am told, however, that makers are 
keeping up the output, and that owing to the heavy deliveries made 
there is no increase in the stocks. Bessemer iron is being con- 
sumed very largely by the steel makers of the district, and forge 
iron will no doubt soon be bought more largely, as there is an 
increased inquiry for forward delivery of the lower numbers of 
hematite. Makers are of opinion that there will not be much 
alteration in trade until about March of next year, when on both 
home and foreign account they anticipate a good business. The 
quotation of mixed samples of Bessemer is from 56s. to 57s. per 
ton net, three months’ delivery, and No. 3 forge, 54s. to 55s. It 
has come to my knowledge that on colonial and continental 
account the inquiries of steel rails are very large. Shipbuilders, I 
am told, are well supplied with orders. Iron ore is in good request 
at from 13s. to 14s. per ton at mines. Coal isin good demand at 
unchanged prices for domestic and manufacturing purposes, 
although little is done on shipping account. 

Messrs. Caird and Purdie, shipbuilders, Barrow-in-Furness, are 
making great extensions at their graving dock shipyard. They are 
not only enlarging their premises with a view to one able to con- 
struct larger tonnage shipping, but are preparing the plans for the 
erection of a marine engineering and boilermaking department, 
and for this purpose they have taken into partnership Mr. J. W. 
Burns, who is well known in the latter branch of the business. 
The scheme of extension includes the enclosure of a graving dock 
4 long, and a fitting-out dock of the same length 150ft in 
widt' 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

One of the leading collieries in the South Yorkshire district, 
which sends the largest tonnage of Silkstone coal to the London 
markets, is now working only three days aweek. This is the result 
of the relapse in the London and provincial markets, which has 
caused a glut of coals and consequent weakening of the prices. 
The miners, who are making efforts to artificially restrict the out- 
put, are thus finding themselves immediately affected by a natural 
restriction following the lessened demand. 

_ The Chqusnn Celina Company has resumed the work of getting 


coal at the Parkhouse Colliery at Danesmoor, where forty-five lives 
were lost by the explosion last month. On Saturday 300 Belgian 
lamps arrived at the colliery, where they will be used in the future. 
No naked lights have been permitted in any part of the mine since 
the explosion. The distinctive character of the Derbyshire coal- 
field for safety has been rudely dispelled by the lamentable disaster, 
and colliers who left the fiery Barnsley seam of South Yorkshire 
for the safer workings of Derbyshire are not likely for some time 
to be so certain of their immunity from peril as they were. 

At the Butterley Company’s pit, near the Grange, part of the 
upeast shaft fell in on Monday, causing an interruption to the 
ventilation. The men had commenced work at both pits, but the 
managers found it necessary for work to be ceased. No one was 
injured, 

It is no secret that the American trade has suddenly and 

seriously fallen off. How much the collapse has affected Sheffield 
will not be shown till the return of exports to the United States is 
ey for the quarter ending December 31st. I know fora 
act that steel rails, which formed a portion of the exports, are 
searcely being sent at all, and that several of the steel houses are 
also adversely affected. The cutlery establishments have not felt 
the change so severely. Fortunately the days are passed when 
America was the key to the Sheffield trade, and languor across the 
Atlantic meant depression and suffering here. Experience has 
taught our manufacturers to find fresh markets elsewhere. 

The Irish trade is puzzling. The manager of a leading silver 
and electro-plated establishment, doing perhaps the largest home 
trade in the country, tells me that the Irish demand for the 
luxurious class of goods is remarkably brisk, the call for Dublin 
being exceptionally heavy. Manufacturers of useful articles, such 
as edge tools, files, saws, cutlery, and general hardware, report the 
very opposite. As a rule ones | houses are very chary of pressing 
for orders in the present state of Ireland. Cash before delivery 
acts as a deterrent to speculation, and does not encourage stocking 
even for Christmas. 

The accident at the Carlisle Steel Works—Messrs. Wilson, 
Hawksworth, Ellison, and Co.—briefly referred to in my last, was 
much more serious than at first reported. The fly-wheel of the 
rolling mill, revolving at a speed of one and a-quarter mile a 
minute, suddenly snapped, with the result that the machinery was 
almost completely destroyed. Pieces of iron, weighing 26 cwt., 
were tere | through the roof into an adjoining yard, and it is 
estimated that 100 tons of broken metal are strewed about the 
mill. It is believed that three months will elapse before the 
rolling mill will again be in operation; but the resources of Car- 
lisle Works are so complete that even this breakdown of 
machinery—perhaps the biggest thing of the kind which has 
ever occurred in Sheffield—will not be permitted to materially 
interfere with their business. 

Electric lighting is being rapidly adopted in Sheffield, not only 
by engineering and other establishments, but in the drapery, pro- 
vision, and other trades. 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

Busrvess has been almost at a standstill in: the iron trade since 
my last report. The ironmasters’ returns for November are fairly 
satisfactory, and good inland deliveries of pig iron continue to be 
made. Prices are nevertheless decidedly weaker than they were. 
At the Cleveland iron market held at Middlesbrough on Tuesday, 
merchants’ quotations for No. 3 G.M.B. ranged from 42s. 9d. to 
43s. per ton. Some of those who appeared anxious to depress the 
market are said to have disposed of one or two small lots at as low 
a figure as 42s. 6d. per ton. A good many makers are now more 
inclined to sell than they were, and on Tuesday accepted 43s. 6d. 
for No. 3 for a few lots. The leading smelters are, however, still 
firm, and will not take less than 44s. per ton. 

Warrants are unsaleable, although No. 3 quality is offered at 
42s. 6d. f.0.b. 

The stock of Cleveland iron in Messrs, Connals’ stores on Monday 
night was 100,811 tons, being a reduction of only 50 tons during the 
week. The same firm now hold 611,825 tons of Scotch iron in 
their Glasgow stores. 

The Cleveland ironmasters’ returns for November were issued on 
Monday last. They show that there is the same number of 
furnaces at work as in October, namely, 121. Of these eighty-five 
are working on Cleveland and thirty-six on hematite pig. One of 
Messrs. Bolckow, Vaughan, and Co.’s furnaces at South Bank has 
been changed from hematite to Cleveland iron. The make of 
Cleveland pig iron by the whole district amounted to 154,340 tons 
for the month, being 1814 tons less than in October. The 
output of spiegel, hematite, and basic pig iron was 70,186 
tons, being a decrease of 3891 tons. Makers’ stocks increased 
2344 tons, but makers’ stores decreased 1913 tons during the 
month. The stock in the warrant stores decreased 2047 tons. 
The total quantity of pig iron in stocks and stores at the end of the 
month was 237,446 tons, being a net reduction of 1616 tons since 
October 31st. 

The shipments of pig iron for November only reached a total of 
67,298 tons, but the quantity of manufactured iron shipped was 
qnite up to the average, being 29,436 tons. Of the pig iron 
24,215 tons went to Scotland; 6373 tons to Wales; 4405 tons to 
Newcastle; 5998 tons to France; 2655 tons to Belgium; 7509 tons 
to Germany; 7980 tons to Holland; and 4162 tons to Spain. In 
October 99,645 tons of pig iron were exported, and 100,838 tons in 
September. 

usiness is very slack in the finished iron trade and prices are 
less than a week ago. Some makers have a difficulty in obtaining 
specifications to keep their mills going fully, and it is not unlikely 
that one or two of the plate mills may be stopped for a time on 
this account. Ship plates are now £6 10s. to £6 15s, per ton; 
angles are £5 17s. 6d.; common bars, £6 2s. 6d.; best bars, 
£6 12s. 6d.; and best best bars, £7 12s. 6d. per ton, all free on 
trucks at makers’ works less 24 per cent. discount. Prices of 
manufactured iron may, therefore, be said to be about 2s. 6d. per 
ton below what they were when Sir J. W. Pease gave his award. 

The miners at Messrs. B. Samuelson and Co.’s Slapwath mines, 
Guisbrough, are about to take a ballot, to determine whether or 
not they shall continue to work under the a by Mr. 
Buchanan, of Guisbrough. It will be remembe that two or 
three months ago Messrs, Samuelson and Co, had a dispute with 
their men with regard to the system of working by cubic measure- 
ment, and the matter was referred to the above gentleman. The 
men have worked loyally under the award, which expires next 
week. They are now expressing themselves dissatisfied, alleging 
that the management have continued to calculate the wages on the 
old system. 

Messrs. Bell Bros. are about to apply the electric light on a 
large scale at the South Brancepeth Colliery, near Spennymoor. A 
powerful engine has been put down which will work two large 
dynamo machines. It is intended to light the whole of the 
colliery works above ground, viz., the screens, eee stables, 
engine houses, the brickworks, &c. Wires will probably also be 
carried down each of the two shafts to light the bottom of the 
shaft and certain places underground. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow warrant market continued very dull to the close of 
last week, the feeling being also very despondent on Monday, 
when prices fell to 48s. 1d. cash. A number of holders, discouraged 
by the continued downfall in quotations, began to dispose of their 
warrants, and this tended still further to depress the market. But 
on Tuesday an improvement took place, chiefly the result of the 


hope held out by President Arthur in his mg that the import 
duties into the United States may be reduced. There were also 
considerable purchases of a speculative nature on the part of bears, 
and the two things together had for the time a good effect. The 
shipments of pig iron during the past week have been quite 
satisfactory, comparing most ——— with the corresponding 
week of 1881. It is somewhat remarkable that the shipments to 
America are keeping up so well, seeing that very unsatisfactory 
reports bave been in circulation with reference to the demand for 
Scotch pig iron on the other side of the Atlantic. The home 
inquiry for crude iron by consumers is good, although not so 
meg as of late. Upwards of 4000 tons of pigs were withdrawn 
rom Messrs, Connal and Co.’s warrant stores in the course of the 
past week, this being the largest decrease in the stocks for a long 
time. 

Business was done in the warrant market on Friday forenoon at 
48s. 10d. to 48s. 9d. cash, and 49s. one month, the afternoon 

uotations being 48s, 84d. to 48s, 5d. cash, and 48s, 8d. one month, 
The market was very flat on Monday, with business in the forenoon 
at 48s. 44d. to 48s, 1d. cash, and 48s. 44d. one month. In the 
afternoon transactions were effected at 48s. 2d. to 48s. 34d. cash, 
and 48s, 54d. one month. Tuesday’s market showed some improve- 
ment, business being done in the morning at 48s, 6d. to 48s. 94d. 
cash, and 49s. one month; and in the afternoon at 48s. 8d. to 
48s. 9d. cash, and 49s. one month. 

Notwithstanding the weakness of the warrant market, the prices 
of makers’ iron keep well up, there being only a few slight reduc- 
tions in the special brands this week. The quotations are as 
follow :—Gartsherrie, f.o.b. at Glasgow, per ton No. 1, 64s. 6d.; 
No. 3, 54s.; Coltness,.68s. and 56s.; Langloan, 67s. 9d. and 56s,; 
Summerlee, 63s. 6d. and 53s. 6d.; Calder, 62s. 6d. and 52s. 6d.; 
Carnbroe, 57s. and 51s. 6d.; Clyde, 54s, and 51s. 6d.; Monkland, 
Quarter, and Govan, each 50s. and 48s. 6d.; Shotts, at Leith, 66s. 
and 56s.; Carron, at Grangemouth, 53s.—specially selected, 57s, 6d. 
—and 52s.; Kinneil, at Bo’ness, 49s. 6d. and 48s. 6d.; Glengar 
nock, at Ardrossan, 56s. 6d. and 5ls.; Eglinton, 51s. and 
49s.; Dalmellington, 51s. and 49s, Gd. 

The manufactured iron trade is still very busy in most of its 
branches, although makers of ship plates report that there are 
fewer inquiries in that department. Large quantities of sugar- 
making machinery, locomotives, and general iron and steel manu- 
factures are being exported almost daily from the Clyde, and there 
is at present also a fair import trade in manufactured iron materials 
from Belgium, Norway, and America. 

New works for the manufacture of iron and steel are about to be 
erected at Langloan in Lanarkshire. 

The coal trade is very active in the West of Scotland. In the 
past week very large shipments have taken place from Glasgow, 
and the orders being implemented this week for abroad are like- 
wise of an extensive character. 

Some large coalmasters report that they are now receiving a 
better supply of wagons from the railway companies, although not 
sufficient to meet all their requirements. The cold weather has 
likewise increased the demand for domestic consumption. Prices 
are very well maintained. The shipping trade is quiet in Fifeshire. 
The Baltic ports are now closed for the season, and this of itself 
has a considerable effect in diminishing the export trade. At 
Burntisland the coal shipments for November amounted to 63,500 
tons, showing a decrease of 7900 tons as compared with the 

uantity despatched in the corresponding month of last year. This 
lou is in some measure due to the restrictive policy of the 
colliers, who are now working longer hours, when their services are 
not so much required. The inland trade in Fife is good, and also 
in the Lothians. The past week’s foreign shipments of coals at the 
ports on the south side of “the Firth of Forth have been smaller 
than has been usual of late. 

The miners in all districts are yon | quietly in anticipation of 
the Christmas holidays. Those of Fife have now very little chance 
of receiving the additional increase of 5 per cent. for which they 
have been agitating, and until lately restricting their labour. 

The output of new shipping from the Clyde shipbuilding yards 
is the largest on record for any one month, amounting to 48,072 
tons, and the work of the eleven months exceeds that of any former 
twelve months. In the eleven months there have been launched a 
fleet of 250 vessels, with an aggregate tonnage of 342,143, as against 
195 vessels of 290,000 tons in the corresponding period of 1881. 


WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

YnysweEn Colliery, the ae | of the late Mr. Kelly, was sold 
by auction this week ; Mr. Howell Jones, Cefn, was the purchaser. 
The time for sale of collieries is not quite so good as it was, work 
not being very brisk. During the last rad the total work of 
the Rhondda collieries was only alittle over half time. Quantities 
of shipping are overdue at present, and it will be some time before 
things settle down into a regular track. Last week the stock of 
best steam in the sidings at Nixon’s colliery, Merthyr Vale, was 
exceedingly large, and the principal cause, I understand, was wait- 
ing for shipping. 

At Cardiff there is not much anxiety about the existing depres- 
sion in the coal trade. Speculative movements are rife. Another 
steamship company has been floated —the Llewelyn Steamship 
Company, Limited. The directors and gers are principally 
Cardiff shipowners. In addition, lots of work is being cut out for 
lawyers and contractors. 

I have been shown the ao of the new line, the 
“Cardiff and Monmouthshire Valleys.” The line will be 
in connection with the Bute Docks, and have that great 
desideratum, ample shunting ground. It will extend about eleven 
miles to Risca, with connections wp J it to the London and 
North-Western, Brecon, &c., and not only serve an undeveloped 
coal district soon to be in work, but existing collieries, with the 
large Monmouthshire ironworks. The line is a very feasible one 
in a speculative sense, and has been carefully surveyed and mapped. 
Gradients, for example, 1 in 200; nothing against the collar any- 
where ; and one or two small tunnels in the old red sandstone— 
about the best stone to tunnel through, limestone being about the 
worst, and the hard Pennant next. 

The total coal sent from Wales during the last week amounted 
to 192,599, and of all the ports that of Newport, in degree, was 
the busiest. I am glad to learn also that the threatened strike of 
the trimmers has been averted. Newport too stands particularly 
well for 1883 placements, good contracts having been secured. 

I have no change of account to report in connection with iron 
and steel industries. As stated previously the larger works have 
considerable orders yet to execute, and one in particular will keep 
all busy until the spring. Some good cargoes left this week; 
2260 tons of rails for Melbourne, 1500 to Boston, 1289 to Aarhuus, 
and 300 tons to Barranguilla. Pig and manufactured iron are not 
in strong request. Makers are firm in prices, but I have heard of 
some slight reduction offered from current prices to bring about 
business, 

Jevons and Wood, tin-plate manufacturers, of Briton Ferry, 
have failed; liabilities, £300,000. Some of the Welsh coal pro- 
prietors suffer severely. Nothing is yet known of the likelihood or 
not of a resumption of business. 

The contract for the construction of the Roath Dock work, the 
new Bute Dock, Cardiff, has been let to Messrs. Nelson, of 
Carlisle. The contractors are well known from their engagements 
in the North, especially in connection with the London and North- 
Western, and also for the North-Eastern Company. 

It is announced that a treaty of alliance has been formed 
between the Marquis of Bute and the Taff Vale and Rhymney 
Railways. 


and proposals were recently afloat to erect machinery for wor! 
it, as the yield of salt is said to be profitably large. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent- office Bales Department, for Patent Specifications, 
have caused much unnecessary trouble and ene 
both to themselves and to the Patent-office officials, b 
giving the number of the page of THe ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 


Applications tor or Letters Patent. 
*,* When Pires have been ‘‘ communicated,” the 
pa and address of the communicating y are 


November, 1882. 
5642. Forks or Tonos, H. J, Allison.—(R. W. Turner, 
Boston, U.8.) 


5648. MasHinG Apparatus, J, A. L. and W. V. Biden. 
—{N. Pigeon, New York.) 

5644. Seconpary Batrerizs, J. Lea, London. 

5645. Paimary Voitaic Batrerirs, G. André, Dorking. 

5646. Fire-Licnters, F. K. de Stasicki.—(F. A. Christ 
and J. Weiler, Vienna. 

5647. Moutpine Ciay, W. Crawford, Glasgow. 

5648, Drawina, &c., Wire, H. Roberts, Pittsburgh. 
5649, ZINCc-COATED Wire, H. Roberts, Pittsburgh. 

5650. Cuarrs, H. J. Haddan.—(&. Schmidt, Leipzig.) 

5651. CoMPosITION USED as a Remepy for WHoopine 
Covau, P. F. Vandersteenstraaten, London. 

5652, Fasteninc Tocetuer the Enps of Bets, H. Tet- 
ag Miles Platting, & J. Holding, Lower Broughton. 

Loom Pickers, H. Ln ta Miles Platting, and 

7. “Holding, Lower Broughton 

5654. Hoipers for OPERA GLASSES, A. J. Boult.—(W. 
Mack, Terre Haute, U.8. 

5665. Grain Exevators, A. J. Boult,—(L. 
Smith, Kansas, 

5656. Steam Borer with Rapip Circucation, H. 
Matheson, Barnes. 

5657. Parino Macuinegs, F. Cutlan, Leicester. 

Buttons upon Leatuer, W. R. Lake. 


5659. ORNAMENTAL SHEARING 0 Fasrics, C. D. 

et —(B. de Montagnac et Fils, Paria. 
. UTILISING CARBONIC Ac Gana as a Moror, W. 
Leke.—(A. Gateau, Chicago.) 

5661. AvYOMATICALLY WinpDING up CLockwork, W. R. 
Lake.—(N. Silberberg, Roumania.) 

5662. Rarsino, &c., Winpows, E. Clennett, 
West Hartlepool. 

5663. COMMUNICATING BETWEEN RaiLway PAssENGERS 
and Guarp, W. Sharpe, Rastrick. 

5664. Sucar-cane SureppErs, J. H. Johnson.—(J. 
Parker, New York.) 

5665. Twistep Riss for Gun Barres, W. James, Bir- 


5666. Letrer Batances, W. Hiscock, London. 
29th November, 1882, 
5667. Curtine Tusss, 8. Coodb; sen. 
5668. Looms for Wravina, J. Brown, G 
5669. MEASURING, &c., ELECTRIC CuRRENTs, J. “Blyth, 


Movi 
OULDING, &c., DovcH into Loaves, J. Melvin, 


CoLourine Matrers, C. D. Ekman, 
London. 
6672. Recutatino Apparatus for Steam Enornzgs, A. 
Budenberg.—(C. F. Budenverg, Buckau- Magdeburg.) 
6678, Evectric CaBies, A. Boult.—(X. Waring, U.S.) 
5674, Paper, 8. Wells, London. 
6675. Mow1no Macuines, R. Davison, Manchester, and 
F. H. Hallard, Leigh. 
5676, Capstans, J. Downs, Kingston-upon-Hull. 
5677. REGULATING of Evectricity, H. 
Wilde, Man 
5678. FeEepina J. Hudson, Norton Woodseats. 
5679. Surps of War, J. D. Barker, Haberfield Hall. 
6680. Srers of Stairs, H. Doulton, Lambeth. 
5681. BeveLiine Carns, &c., J. D, Weiste.—(4. Fomm, 


Leipsic.) 

5682. Screens for ScREENING Seeps, R. Boby and T. 
Stevens, Bury St. Edmunds. 

5688. Macuine for Recervinc Money, H. T. Davis, 
London. 

6684. Fixine Sworps in SuHeatus, P. Jensen.— 
(A. Coppel, Germany 

5685. Bricks, F. Smith, London. 

= GLass FURNACES, J. H. Johnson.—(A. Duchet, 


aris.) 

5687. Harrows, J. Howard and E. Bousfield, Bedford. 

5688. Screens for Separatina Grain, H, Coleman & 
A. Morton, Chelmsford, & T. Stidolph, Woodbridge. 

5689. Covpiines for Raluway Wacons, C. Roberts, 
Wakefield. 

5690. Tramways, H. H. M. Smith.—(A. Hallidie, U.S.) 

5691. WEAVING Looms, P. I. Garin-Moroy, France. 

830th November, 1882. 

5692. CoLourntne Marrers, I. Levinstein, Manchester. 

6693, TeLecrapHine from RarLway Tratns in Motion, 
W. L. Hunt.—(&. M. Hunter, Philadelphia.) 

5694. ComBINED FURNACE and STEM Enorneg, V. W. 
Blanchard, New York. 

5695. Generatino Evectricity, V. W. Blanchard, U.S. 

5696. CoLourino Matters, J. Imray.—(la Société 
Anonyme des Matieres Colorantes et Produits Chimiques 
de St. Denis and Messrs. Roussin & 

6697. Mou.ps for Castino Pipes, J. and F. 


5725. Tuse Stoppers, D. Mor, Con 

5726. Winnina Coat, E. Warre & T. W. a Eton, 

5727, Raisina Rartway Wacons, G. Taylor, Penarth. 
728. PLovous, H. J. Haddan.—(F, Unteril 

5729. SreaM FiRE-ENGINES, G. tte, Ber! 

5730, Surveyine, &c., Lanp, A. J. Boult.—(L. Cere- 
botania, Germany. 

5731. Pianororte Actions, T. C. Dauncey, Stroud, 

6732. Compinep EquiLiprium and Stop P. 
Gibbons and A. 8. F. Robinson, haga 

5733. StyLooraPHic Fountain Pens, M. H. Kerner, 
London. 

5784. ALLoys, G. A. Dick, London. 

5735. GENERATING PowERr, 8. Broadbent and 8. Broad- 
bent, jun., Ton 

5736, PASSENGER Tavrcarons, J. Dinsmore, Liverpool. 

5787. O11 Stoves, J. F. Farwig, London. 

5738. Potrery Kins, J. Broadhurst, Fenton. 

5739. Boots and Suoks, H. E. Randall, Northampton. 

5740. Rope Atracuments, C. Kortiim, Wolverhampton. 

6741. Ow Cans, J. Robinson, Bradford, and G. Robin- 
son, Sheffield. 

5742. ELecrric TeLerHonic Apparatus, 8. P, Thomp- 
son, Bristol, and J. D. Husbands, London, 

5743, Winp Morors, A. M. Clark.—(4. Dumont, Paris.) 

2nd December, 1882. 

5744. RecuLatinc Evecrric Currents, J. T. King.— 
(J. R. Finney, Pittsburgh.) 

5745, Fire-escapes, H. J. Allison.—(D, A. Burr, U.S.) 

5746. TREATING FLUX, &c., H. Kenyon, Altrincham. 

5747. GENERATING Execrric Eneroy, A. J. Boult.—(B. 
Faquant, Springfield, U.S 

5748. Ciocks, E. Wulff and J. Moser, London. 

5749. Cuains, &c., W. E. Gedge.—(&. Armelin, France.) 

REGULATING Cur- o¥¥ of STEAM-ENGINE CYLINDERS, 

L. Gooder, Wakefield. 

751. ay Beveraces, C. D. Abel.—(B. Harrass, 
Germany 

5752. Se.r-actine Horse Rakes, G. Brown, Reading. 

5753, Preparino Warps of Jute, C. R. Malcolm re 
G. Malcolm, jun., Dundee. 
754. ELECTRICAL Switch for ELecrric Lamps, G. W. 
Bayley, Walsall. 

5755. Fencina, G. Greig, Edinburgh, & J. Leck, Brora. 

5756. Bricks, &c., W. Foot, Wellington. 

5757. PRESERVING INSULATED ELecrric ConpvucToRs, 
E. T. Truman, London. 

= RESERVOIR PENHOLDERS, J. E. Cousté, London. 
759. Fire-aros, T. Gilbert, Londcn. 

5700. Bricks, J. H. Johnson. —(J. Darrigan, Vagnotte.) 

5761, REFRIGERATING Apparatus, W. R. Lake.—(R. 4. 
Messervey, Me U.8.) 

5762, BRUSHES, Thomson, Glasgow. 

5763. Prorectinc FUNNELS of SHIPS AGAINST Snort, P. 
Jensen.—(F. von Stockhausen, Dresden.) 


4th December, 1882. 
5764. Furnaces, J. C. Brentnall, Timperley. 
5765. TREATING ANIMAL and VEGETABLE SUBSTANCES, 
W. C. Clennel.—(C. A. Sanceau, Virsailles.) 
5766. TREATING MATERIALS USED in Puriryino CoaL 
Gas, J. Walker, Leeds. 
5767. AccumuLators, W. A. Barlow.—(Messrs. L, 
Encausse and Canésie, Paris.) 
5768. STEAM ENGINES, ©. Ridealgh, Sunderland. 
5769. ELectro-maGNets, E. G, Brewer.—(A. L. Bonne- 
Jils, Paris.) 
5770. SHRAPNEL SHELLS, M. Delmard, Plumstead. 
5771. Screw Propusion, A. Clark. id. Gartner, U.S.) 
5772. Firne-proor Ceriines, R. W. Hitchins, London. 
5773. Pipes, W. H. Sharman, London. 
5774. Vessets for Hotpinc CompREssED GASsEs, 8. J. 
Coxeter, London. 
5775. Rarsino, &c., Sarps’ Boats, E. J. Harland, G. W. 
Wolff, W. H. Wilson, & W. J. Pirrie, Queen's Island, 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 


5654. Hotpers for Opera Grasses, A. J. Boult, J.on- 
don.—A communication from W. Mack, Terre Haute, 
U.8S.—28th November, 1882. 

5055. Prgumatic Grain Evevartors, A. J. Boult, Lon- 
don.—A communication from L. Smith, Kansas, 
U.8S.—28th November, 1882. 

5673. Evecrric Casues, A. J. Boult, London.—A com- 
munication from R. 8. Waring, Pittsburgh.—29th 
November, 1882. 

5691. WEAVING Looms, P. I. Garin-Moroy, France.— 
29th November, 1882. 

5694. Comprnep Furnace and Steam Enorneg, V. W. 
Blanchard, New York.—380th November, 1882. 

5695. GENERATING Etectricity, V. W. Blanchard, New 
York.—30th November, 1882. 

5723. ATTRITION MiLLs, T. L, Sturtevant, Framlingham, 
U.8.—1st 1882, 


Patents on which te | —_ Duty of £50 
has been paid 


4845. DiscHARGING GRAIN ps Surps, G. F. Lyster, 
Liverpool.—27th November, 1879. 

4878. Emery 'Rotiers, J. Hayes, Oldham.—28th No- 
vember, 1879. 

4901. Gas Governors, C. E. Hearson, London.—29th 
November, 1879. 

4909. Lopricatino CYLINDERS, J. J. Royle, Manchester. 
—lst December, 1879. 

4912. PoRTABLE STEAM G. Russell, Mother- 
well.—Ilst December, 18 

Gas Lamps, W. T. London.—24th December, 


81. Down Guns, F. Beesley, London.—3rd Jan- 
uary, 1 
4913. Stoves, R. H. Griffin, London.—lst 
879. 


6698. ANILINE CoLouRs, penstall, jun, 

Milnsbridge. 

5699. ApsusTaBLE SortiNG Sieve, G. W. von Naw- 
rocki.—(L. Hirschfe'dt, Teterow.) 

5700. Preventing ef Gas in Gas 
Enoings, C. G, Beechey, Liverpool. 

= Securine Nuts on Botts, 8. Watkins, Wolver- 

n. 

5702. TeLerHonic Receivers, T. 

5703. Sewinc Macuings, M. , Live 

5704. ArririctaL Stone, H gon. —( and 
M. Mehrbach, New York. 

5705. Moperator Lamps, G. E. Ménage, London. 

5706. Break Apparatus for YARN WinDING FRAMEs, 
B. M. Knox, Kilbirnie. 

5707. Waeets, J. Simpson and 8, T. 
Fawcett, 

5708. PaPER &., P. Jensen.—(7. P. Aktiebolag, 


iweden. 
Devices for Burrons, A. J. Boult.— 
Weidenmann and C, de Quillfeldt, New York.) 
oo. Levers for PREVENTING ACCIDENTAL Dis- 
CHARGE Of FirgE-aRMs, J. N » Hammersmith. 
5711. Evecrric CuRRENT Coxpuctors, W. R. Lake.— 
F. K. Fitch, New York.) 
5712, Drepoinc Apparatus, G. E. Vaughan.—(S. 
Meinesz, Brussels. 
5718. Distittation of Coat, W. J. Cooper, London. 
5714. Luminous Paper, W. C. Horne, Old Charlton. 
5715. MacNnetic WEARING Ww. R. Lake.—(S. 
A, B. Wilson, Boston, U.S.) 
5716. Waaons, W, P. Wilson, Brockley. 
5717. DIstILLATION of Coat, G. E. Davis, Manchester. 
6718. Compinep Privtine or ENDORSING STAMP and 
Inkino Pap and Penoit, G. K. Cooke, Paris, 
lst December, 1882. 


6719. Nicket Patina, D. Appleton and G. W. Hors- 
field, Manchester. 
Rattway Sweepers, J. C. Bunten and A. Russell, 
Ow. 


lasgow. 
6721. StRarnine Pup, R. Brodie, Leith. 
5722, Vevocirrpes, M. D, Rucker, jun., and H. 
Jackson, London. 
5728, ATTRITION Mitts, T. L. Sturtevant, U.S. 
5724, Rarpway and Wasuers, E. G. 
Richmond, and W. E. Jones, London. 


= Warre Leap, W. R. Lake, London.—lst Decem- 

er, 1879. 

5108.’ HEATING Apparatus, J. T. C. Thomas, London, 
—12th December, 1879. 

6187, THRasHING Macuinegs, J. H. Johnson, London. 
—lith December, 1879. 

4001, Mecuanicat Loaner, J. T. Lemaire, Belgium.— 
4th October, 1879. 

4963. ANNEALING Ovens, W. Wilmsmann, Hagen.—4th 
December, 1879. 

6045. Dippinc AzimuTH CompassEs, J. Imray, London. 
—9th December, 1879. 

5157. MaGNETO-ELECTRIC Macutnegs, H. F. Joel, Lon- 
don.—16th December, 1879. 

4944, Garrers, J. Imray, London.—8rd December, 1879. 

4947. Stor A. Paget, Lough- 


4965. B.A Croft and R. Lomax, 


4986. Cuina Cray, G. F. Orange, Saint Austell. —5th 
December, 1879. 
5012. Preparinc Fisres, T. H. Rushton and 
B. A. Dobson, Bolton.—6th December, 1879. 
5210. OPENING Capniace Heaps, A. Wood, Folkestone. 
—20th December, 18' 


Patents on wa the Stam ap Duty of £100 
has been pai 
4164, Sash J. F. Meakin, London.—2nd De- 
cember, 1875. 
4137. Lamp Stoves, E, A, Rippingille, Birmingham.— 


J.L, Thomasson, Worcester.—26th 

J 

8557. AppaRatvs, J. Munro, Surrey, and 
B. Warwick, July 1882. 


5412, Bisutpurte of Sopa, and F. Hurter, 
Widnes.—13th November, 188: 

5416. P. M. Justice, Lon- 
don.—A communication from R. J. Hoffman.—14th 


N, 


8558. VELOCIPEDES, J. 8. Orton, Birmingh 27th 
July, 1882. 

$564. Furnaces for Kiins, B. Finch, London.—27th 
July, 1882. 

VENTILATORS, H. Morris, Manchester. 
—27th July, 1882. 

TextTiLe Fasrics, W. W. Blackett, Leeds.—27th 

1882. 

8577. "Aiverso Sopa, A. J. Boult, London.—A commu- 
nication from H. Herberts.—27th July, 1882. 

3583, E.ectric Lamps, W. T. Henley, Plaistow.—28th 


July, 1882. 

$585. FACILITATING REFERENCE to &e., 
A. Gerken, London. —28th July, 1882. 

3596. Hats, R, Wallwork, Manchester. —29th July, 
1822. 


3597, Awnrnos for &c., O. Seydel, Bir- 
mingham.—29th Jul, 
J.P. P. Dalby, Leeds.—29th July, 


TRICYCLES, &c., 
1882, 
8608. SULPHUR from SuLpHipe of Hypro- 
GEN, C. F. Claus, London.—29th A 1882. 
8610. Propucts from Biast Furnaces, J. 
Alexander and A. K. McCosh, Lanark.—31st July, 


1882. 

8613. Stoves, A. C. Henderson, London.—Com. from 
Besson and Company.—3lst July, 1882. 

Looms for WEavina, J. Hopkinson, Birstal.—31st 
J 1882. 

8616. “Garvame Batrerizs, J. R. Rogers, London.— 
Bist July, 1882. 

8663. STEAM ter, Pendleton.—2nd 
August, 1882 

8719, FOLDING. Szats, W. H. Avis, Polegate. — 4th 
August, 1882. 

$751. ELECTRICAL SIGNALLING Apparatus, W. R. Lake, 
London.—A communication from G. W. and A. D. 
Blodgett.—5th August, 1882. 

8778. WasHinG Macuing, C. C. Greenway, Grafton.— 
8th August, 1882. 

8784. GENERATORS for the Propuction of Gas from 
Coat, &c., J. Noble. Consett.—9th August, 1882. 

8792. Propuction of DisstiLLates from KIMMERIDGE 
Suz, E. K. Mitting, Rye.—9th August, 1882. 

8816. Stoves, H. J. Haddan, London.—A communica- 
tion from D. McBride Graham.—1l0th August, 1882. 
3980. InsuLaTion of Wires, J. H. Johnson, London. 

—Com. from J. M. Hirsch.—19th August, 1882. 

3985. GrinpING MILLs, W. Wingfield-Bonnyn, London. 
—19th August, 1882. 

4023. Book Covers, R. Birdsall, Northampton.—22nd 
August, 1882. 

4192. ELEcTRO-HYDRAULIC Meter, R. Hammond and 
L. Goldenberg, London.—2nd September, 1882. 

4593. INDEPENDENT CaR-WHEELS, H. J. Allison, Lon- 
don.—A communication from G. W. og W. H. 
Gray, and W. R. Austin.—27th September, 1882. 

4627. CicaReTTEs, O. W. T. Barnsdale, Nottingham. 
—29th September, 1882. 

4846. ExpLosives for R. Hannan, Glas- 
gow.—1l2th October, 188 

4863. REFLECTORS, A.M. London. 
cation from P. Costes.—12th "October, 1 

5088. MouLpInc Apparatus, J. and “AL Boyd, 
Shettleston.—25th October, 1882. 

5143. ApyusTING the Brasses of Locomotive Con- 
Rons, W. L. Hunt, London.—30th October. 


882. 
sea. Purirters for Coat Gas, C.C. Walker, Lilleshall, 
and W. T. Walker, London.—lst November, 1882. 

5232. BREAKING, &ec., J. Shinn, Philadelphia.— 
2nd November, 1882. 

5246. Wacons, R. Hudson, Gildersome.—3rd 
November, 1882. 

5282. CompounD Marine Steam J. McFar- 
lane, Dundee.—6th November, 188: 

5315. InsuLatinc Compounns, J. Wetter, London.—A 
communication from R. 8. Waring and J. B. Hyde. 
—Tth November, 1882. 

5344. REOENERATIVE Gas Furnaces, W. Hackney, 
= J. W. Wailes, Wednesbury.—9th No- 
vember, 1 

5366. hace Freres, J. A. Graham, London.—10th 
November, 1882. 

5368. Borter for Dicestina, &c., CHEMICAL OPERA- 
tions, J. A. Graham, London.—10th Ne ber, 1 

5419. MarkiNG in Carp Piayine, G. F. Redfern, Lon- 
don.—Com. from M. Klein.—14th November, 1882. 

5420. Caps for the Riss of Umpreuas, C. A. Allison, 
London.—A communication from Messieurs Guyon 
and Dyroff.—1l4th November, 1882. 

5426. Lamps for Rattways, J. Thomas, London..—14th 
November, 1882. 

5654. HotDEns for Opera Grasses, A. J. Boult, Lon- 

on.—Com. from W. Mack.—28th November, 1882. 

5655. Pyeumatic Grain Evevators, A. J. Boult, Lon- 

don.—Com. from L. Smith.—28th November, 1882. 


(Last day for filing opposition, 26th December, 1882.) 


8611. Recuiatine the Suppty of Gas, A. Haley and A. 
C. Savage, London.—31st July, 1882. 

3618. DiscHaRGING O1L on AGITATED WATER, J. Gor- 
don, jun., Dundee,—3lst July, 1882. 

$645. ANTIFRICTION Beartnos for Suarts, W. P. 
Thompson, Liverpool.—A communication from E. 
Salomon and E. Armant.—lst August, 1882. 

$646. Propucts of Dry Destructive Dis- 
TILLATION from Soump Marrers, G. F. Redfern, 
London.—Com. from H. Wurtz.—ist August, 1882. 

3647. Packine for Sturrine Boxes, J. Brown, Lon- 
don.—lst August, 1882 

3648. Fastentne for Laces for Boots, &c., G. F. Red- 
fern, London.—A communication from E. C. C, 
Henderson and T. A. McDonald.—lst August, 1882. 

$651. Preventinc IncrustaTion in Borers, 
W. E. Gedge, London.—A communication from J. 
Boissi¢.—lst August, 1882. 

3652. Drivinc Bett Strap Fasteners, W. H. Chase, 
London.— 1st August, 1882. 

3653. PerMANENT Way for Raitways, &c., A. Vogt 
and A. Figge, London.—lst August, 1 

8657. EMBROIDERING Apparatus, W. R. Lake, London. 

m. from m.—Ilst August, 1882. 

3660. Musica. InstruMENTS, P. Ehrlich, Gohlis.—2nd 
August, 1882. 

$675. CLEANING Woot, W. P. Thompson, Liv 
Com, from A. Fra; .—2nd August, 1882. 

3679. Permanent Way of Rariways, L. A. Groth, 
London.—A communication from F. Schauman.— 
2nd August, 1882. 

$780, Rorary Enornes, A. Kissam, London. — 9th 
August, 1882. 

8838. TRANSPORTING Loaps on INcLINED Roaps, A. J. 
Boult, London.—A communication from F, Bouquet. 
—llth August, 1882. 

4161. Fite for Hotpine Pargrs, P. Lawrence, London. 
—Com. from W. R. Clough.—3lst August, 1882. 

4308. Avromatic SMoKE ConsumeER, J. Butler, Not- 
tingham.—11th September, 1882. 

4472. WorkinG TKaM-cars, C. Hinksman, London.— 
20th September, 1882. 

4586. Locomotive Brakes, W. M. Lendrum, Blather- 
wicke. from 8. C. Sloan.—27th 


29th November, 1875. mn 

4208. Treatino C. H. Underwood, Manchester. 
—6th December, 1875. 

805. Gates for Rartway Crossines, A. M. Clark, Lon- 
don.—26th January, 1876. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 22nd December, 1882. 
3878. Sawinc Meraxs, J. H. Johnson, London.—A 
communication from H. Tuyssuzian—1l5th July, 1882. 
8537. Macuines for Curtinc MeraL WasHERS, We 
P. Thompson.—A communication from E, Salomon 
and E, Armant.—25th July, 1882. 


2. 

4717. Disc &c., Macuines, J. Gordon and J. 
Gray, London.—4th October, 1 

4962. Cocks or Vatvgs, J. N. Sperryn, Brixton Hill. 
—18th October, 1882. 

4978, Freep Pumps, A. W. Robertson, West Ham.—19th 
October, 1882. 

5182, TELEGRAPH PRINTING Apparatus, J. Imray, 
London.—A communication from A. A. Knudson. 
—8lst October, 1882. 

5298. Runninc into SEVERAL 
Mou ps, F. Asthéwer, Annen.—6th November, 1882. 

5888. Manuracture of Inp1a- &c., A. Parkes, 
Bexlsy.—1llth November, 188: 

Ww. Felton, Wilden.—130 November, 


, 1882. 

5468. WHEELS of Carriaces, &c., W. J. Fraser, Lon 
don.—17th November, 1882. 

5494, InpicaTiInc Moxey Apparatus, 8. H. and J. C 
Boswell, Norwich.—18th November, 1882. 

5673, Evecrric Wires and Cases, A. J. Boult, Lon- 
don.—A communication from R. 8. Waring.—29ta 
November, 1882. 

5691. Looms for Weavine, P. I. Glarin-Moroy, France. 
—29th November, 1882. 

5694. ComBineD Furnace and Sream Enatne, V. W. 
Blanchard, New York.—30th November. 1882. 

5695. GENERATING, &c., V. W. Blanchard, 

York. November, 1882 

5723." ATTRITION MILLs, turtevant, Framingham, 

December, 1882. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
lst December, 1382.) 
2099. Compinep Sora with Bep, C. Klemetsen, Nor- 
way.—4th May, 1882. 
2598. Loapine, &c., APPARATUS, W. Cooper ana J. 
Holdsworth, Hull.—2nd June, 1882. 
2603. Vatves or Cocks, J. Hitch, Battersea. ~—2nd 
June, 1882. 
2635. Steam Boiters, &., F. Brown, Luton.—5th 
June, 1882. 
2636. Dynamo-ELEcTRIC, &c., Macutnes, A. L. Fyfe, 
London, and J. Main, Brixton. — 5th June, 1882. 
2637. HorsEesHogs, &c., T. H. Heard, Sheffield.—5th 
June, 1882. 
2638. yma Macurnes, J. J. Allen, Halifax. 
—5th June, 1 
Foupixe J. Hayes, London.—5th June, 
882. 


2642. E. Ayrton and 
J. Perry, London.—ith June 

2650. UmMBRELLAas, J. Wetter, hen 6th 
June, 1882. 

2653. SUPPORTING TROUSERS WHEN ovr of Usg, W. G. 
Stone, Bath. —6th June, 1882. 

2658. Seconpary Batrerizs, A. Muirhead, London.— 
6th June, 1882. 

2666. Wicks, J. T. Reeve, London.—7th June, 1882. 

2693. CoMPRESSING Lug, C. 8. Smith, Leicester—8th 
June, 1882. 

2694. Dynamo, &c., Macuines, W. R. Lake, London 
—8th June, 1882. 

2725. GRANULATING Apparatus, J. M. Cameronand H. 
J. Anderson, London.—9th June, 1882. 
727. GENERATING STEAM Apparatus, H. Aydon and 
E. Field, London.—10th June, 1882. 

2732, MoviNG Tarcets, R. Morris, Blackheath.—l0th 
June, 1882. 

2746. BREECH-LOADING Fow Linc Pieces, L. Gye, Lon- 
don.—10th June, 1882. 

2767. — Mitts, P. M. Justice, London.—13th 
June, 1882. 

2768. Fae Cars, &c., P. M. Justice, London.— 
13th June, 1882. 

2829. Water Suppity Apparatus, R. R. McKee, Kirk- 
caldy.—15th June, 1882. 

2871. Dynamo-ELEecTRIC Macuines, J. E. H. Gordon, 
London.—17th June, 1882. 

2889. Apparatus for the Stages of TueaTres, C. D. 
Abel, London.—19th June, 1882. 

A. Taylor, Newcastle-upon-Tyne.—26th 1882. 

$321. Srackine Hay, E. R. Salwey, Ifield Court 12th 
July, 1882. 

8581. Ciutcues, H. Fisher, Nottingham, 

and J. 8. Walker, Wigan. 28th July, 1882. 

3614. ILLUMINATING GraTINGs, T. Hyatt, London.— 
81st July, 1882. 

3964. H. T. Barnett, London. 
—18th August, 1882. 

3968, W. Harrison, Manchester. 
—18th August, 1882. 

4064. REGENERATIVE Furnaces, C. A. W. Schon, Ham- 

August, 1882. 

4073. ELecrric BELL ALARM, P. M. Justice, London. 
—25th August, 1882. 

4229. Raitway, &c., J. 
Leather, Liverpool.—6th September, 1: 

4273. Castinc Metats, H. Woodward, _ 
September, 1882. 

4561, SECONDARY eran F. C. Hills, Deptford.— 
25th September, 1882. 

4728. SHARPENING the CaLKs on HorsEsHogs, W. R. 

ndon.— 4th 188: 

4804. PROPELLERS for NAVIGABLE VessEts, R. Smith, 
Sherbrooke.—9th October, 1882. 

4857. Propucer Gas Furnaces, C. D. Abel, London. 
—12th October, 1882. 


(List of Letters Patent which passed the Great Seal on the 
5th December, 1882. 
2656. up CarRRiaGE Winpows, J. Harris, Lon- 
don.—6th June, 1882. 
2661. Propucine Evecrric Currents, J. Blyth, Glas- 
gow, and D. B. Peebles, Bonnington.—7th June, 1882. 
2671. CenTRIFUGAL Governors, W. P. jompson, 
London.—7th June, 1882. 
= ae Fasrics, W. R. Lake, London.—7th 
‘une, 1 
2685. FEEDING Borttes, G. Falconnier, Nyon.—8th 
June, 1882. 
2692. PuRIFYING com J. La and B. La Mert, Lon- 
don.—8th June, 1882. 
2696. for Tar, F. Lennard, Shore- 
ham.—8th June, 1882. 
2698, AxLe Bearinos, W. J. Brewer, London.—8th 
June, 1882. 
2701. Exuavstine Apparatus, A. R. Leask, London. 
—8th June, 1882. 
2706. OrEs, J. M. Stuart, London, and J. Elliott, 
Reigate —9th June, 1882. 
2707. Sprnnino, &c., Cotron, R. Scaife, Colne.—9th 
June, 1882. 
= —— T. E. Knightley, London.—9th 
Ui 
= Bona Furnaces, &c., T. Ogden, Burnley.—9th 
une. 
2723. Lamps, C. G. Gumpel, London.—9th 
June, 1882, 
2785. CoMPRESSED Arr MACHINES, 8. Mason, Birming- 
ham.—10th June, 1882. 
2736. Neoro Pots, &., R. Clayton, Deepfields.—10th 


‘une, 

2741. ILLuminaTING ConpucTors, G. Zanni, London. 
—10th June, 1882. 

2742. Lanterns for Lamps, W. E. Heavens, London.— 
10th June, 1882. 

2749. CapsuLes for Bort.ss, C. Cheswright, London. 
—12th June, 1882. 

2756. Vouraic Batreriss, C. G. Gumpel, London.— 
12th June, 1882. 

Matcues, W. T. Evans, Manchester.—13th June, 


786. Measvrine, &c., Pressure, A. M. Clark, 
don.—13th June, 1882. 

2807. Batrerizs, L. Epstein, London.— 
14th June, 1882. 

2815. VenTILaTiING Arr, A. B. Brown, Edinburgh.— 
15th June, 1882. 

2820. Iron, J. Beasley, a June, 1882. 

2823. GENERATING ELECTRIC ENERGY, C. Westphal, 
Berlin.—15th June, 1882. 

2830. ELecrro-moTErs, W. E. Ayrton and J. Perry, 
London.—15th June, 1882. 

2838. BREECH-LOADING FirkE-arMs, J. Robertson, Lon- 
don.—15th June, 1882. 

2852. Weavine Sacks, &c., W., A., A., A., E. and J. 

Briggs, Whitworth. — 164i June, 1882. 

gs Gas Reoutators, A. J. Boult, London.—1l7th 

‘une, 


1882. 
2898, ARTIFICIAL Tretu, E. Reading, London.—19th 
June, 1882. 
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2895. Explosive Mareriats, W. R. Lake, London.— 
19th June, 1882. 

3007. RecuLaTion of Spgep in MACHINERY DRIVEN BY 
Execrricity, F. Jenkin, Edinburgh.—24th June, 


S015. Boor Mutts, J. B. Mills, London.— 26th June, 


som Fornaces, E. de Pass, London.—27th 

une, 1882. 

3055. H. E. Newton, London.—28th 
T. R. and T. W. Harding, Leeds. 

3068. Fiuip Merers, ani 
—29th June, 1882. 

3089. BREECH-LoaDING Frre-arms, H. A. A. Thorn, 
London.—30th June, 1882. 

3106. Propeciers for Srzam Vesse.s, R. Bell, Liver- 
pool.—lst June, 1882. 

3176. Compounps, M. Mackay, London.— 
July, 1882. 


3323. Manuracrure of Wing, &c., J. H. Loder, 
Leiden.—13th July, 

3802. BATTER, C. T. Kingzett, London. 
August, 1 

8877. BREECH- Frre-arms, W. Rogers, London. 
—lith August, 1882. 

3927. Rops Tramways, H. H. M. Smith, London.— 
16th August, 1882. 

3956. ArTiFiciaL Strong, J. H. Johnson, London.— 
18th August, 1882. 

4001. Rotary Enorves, A. W. L. Reddie, London.— 
2lst August, 1882. 

4028. CLEansinc Fitters, E. Perrett, London.—22nd 


August, 1832. 

R. H. Brandon, Paris.—1st Septem- 

, 1882. 

4279. Loom Suutruss, J. Riley and A. Orrell, Bradford. 
—S8th September, 1882. 

4421. TeLecRapPuic Apparatus, A. C. and H. 
A. C. Saunders, London.—16th September, 1: 

4431. Spconpary Voutaic BaTrerigs, A. Watt Liver- 
pool.—18th September, 1882. 

4635. Stoppers for &c., N. Thompson, Lon- 
don.—29th September, 1882. 


List of published the 
week ending December 2nd, 188 


1717, 8d.; 1813, 6d.; 1882, 6d.; 1837, 6d.; 1868, 6d.; 


1886, 6d.; 1950, 6d.; 1954, '8d.; 1957, 6d.; 1959, 2d; 
1971, 6d.; 1977, 4d.; 1985, 6d.; 1992, 6d; 1 3 
2002, 6d.; 2005, 2d.; 2 8d.; 2010, 1s.; 2012, 2d; 
2013, 2d.; 2015, 2d.; 2019, 6d.; 2023, 2d.; 2024, 6d.; 
2027, 6d.; 2028, 2d.; 2029, 4d.; 2030, 6d.; 2031, 2d; 
2032, 10d.; 2033, 6d.; 2036, 2d.; 2040, 6d.; 2044, 6d.; 
2045, 2d.; 2046, 6d.; 2050, 2d.; 2051, 6d.; 2052, 6d.; 
2053, 2d.; 2055, 84.; 2056, 6d.; 2059, 6d; 2060, 6d.; 
2061, 6d.; > ; 2063, 8d.; 2064, 6d.; 2065, 2d.; 
2066, 2d.; 2067, 4d.; 2068, 4d.; 2069, 4d.; 2070, 6d.; 
2071, 6d.; 2072, 6d.; 2073, 4d.; 2074, 6d.; 2075, 8d.; 
2076, 4d.; 2077, 6d.; 2078, 2d.; 2079, 6d.; 2080, 1s. 2d.; 
2081, 2d.; 2082, 8d.; 2084, 2d.; 2085, 6d.; 2086, 4d.; 
2087, 4d.; 2088, 2d.; 2089, 2d.; 2090, 6d.; 2091, 2d; 
2092, Sd.; 2093, 2d.; 2094, 6d.; 2096, 2d; 2097, 6d.; 
2098, 6d.; 2100, 6d.; 2102, Sd.; 2103, 6d.; 2104, 2d.; 
2105, 2d.; 2106, 6d.; 2197, 6d.; 2108, 2d.; 2109, 6d.; 
2110, 4d.; 2111, 4d.; 2112, 24; 2113, 2d.; 2114, 2d.; 
2115, 2d.; 2116, 6d.; 2117, 6d.; 2118, 2d.; 2122, 6d.; 
2123, 4d.; 2124, 6d.; 2125, 2d.; 2128, 6d.; 2129, 6d.; 
2130, 6d.; 2132, 4d.; 2134, 6d.; 2135, 4d.; 2140, 6d.; 
2144, 6d.; 2186, 6d.; 2205, 4d.; 2239, 4d.; 2252, 6d.; 
2261, 6d.; » Gd.; 2565, 6d.; 2630, 6d.; 3156, 6d.; 
3282, 6d.; 3762, 6d.; 3872, 6d.; 3882, 6d.; 3896, 2d.; 

2d.; 3920, 6d.; 3962, 2d.; 4095, 6d.; 4133, 6d.; 
4141, 6d.; 4155, 8d.; 4249, 6d. 


*,* Specifications will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
Sums exceeding 1s. must be remitted 7 
‘ost-office order. i~+ payable =% the Post-office, 5, 
Ha ad Holborn, to Mr. H. Reader Lack, her jesty’s 
Patent-office, South: ~mpton- buildings, -lane, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves 'y for Tue ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 
1717. Gas Encrngs, J. A. Drake ane R. Muirhead, 

This consists in the use of an auxiliary piston in 
the explosion cylinder, the function of which is to 
of usly and at every 
epson of A crank mak shaft A special construction 
of piston and other improvements are described. 


cradles containing the articles to be treated and the 

movement of the baths or vats by the use of one 

engine, and it consists in mounting the baths upon 
trunnions, so ped uch thereon 
pressure is a) to the es, such pressure 
exerted by “hh beam from which they 

1957. Turnixe, aND STEERING Sream- 
sHips, &,., A. W. L. Reddie, London.—25th April, 
54 communication from J. Bricsson, New 

‘ori 

The object is to more effectively direct and turn 
vessels either while under a or when ow 
have no ae. as, for instance, in case of 
ment of the ord: propeller, and it ra 1~— to the 
use of one or more screw 
passage in the hull of the stoma or bow 
thereof, and through which currents of water are 
caused to flow by the in such a manner as 
to turn or 
required. 

1959. OrnamenTaL SURFACES Decoratinc Pur- 
posgs, J. Noad, Hast mon, 
Gresham-street.—25th April, 1882. Void.) 2d. 

The materials used for the preparation of surfaces or 
en with plain or decorated surfaces are silica or 

ne sand, clay or brick _—~ China clay, ground glass, 
sulphur, and boracic aci 

1961. PREVENTING THE Away or Horsgs, H. 

L ey —25th April, 1882.—(A communi- 
cation from R. J. La Grange, Philadel phia.)—{ Not 
proceeded with.) 2d. 

In order to check a horse as soon as he begins to 
run away, a blind or shade is so that it can 
readily be lowered over the horse's eyes. 

1962. Copvinc Presses, Behrens, Bast Greenwich.— 

press co ) 

between which the book is 

forced downwards by an excentric lever 

bearings formed on the under plate. 

1005. COVERINGS KNOWN AS 


capable of being” drawa and 

fastened round the head and face. Attached to the 

edge of the hood is a cape to cover the shoulders and 

chest of the wearer. 

1966. ApraRaTus TO BE APPLIED TO FURNACES FOR 
THE PREVENTION OF SMOKE, W. Begg, Sale.—26th 


construction of a perfo- 
rated bridge, in combination with a self. 

damper applied to the ashpit, for admitting the requi- 
site quantity of air at the proper temperature to the 


Maximum anp Mixiwum Tuermometers, H. 
Haddan, K —26th April, 1882.—(A 
communication Srom H. Kappeller, jun., Vienna.) 


The thermometer consists of a vertical glass tube 
with a bulb at top and one at the bottom, the tube 
containing alcohol about up to the middle of the 
upper bulb. The a < the liquid is broken 
near the middle of the by a short column of 
mercury above which is a steel pin fused into a small 
glass tube, from which glass threads extend to the 
walls of main tube, so as to producee lastic pressure. 
Below the mercury is a secondsteel indicator. 


Comprsep Steam Escine Borer, &. 


attached and hang down into a fire beneath. , The 
supply of air to the furnace is d 
the steam in the 
tic diaphragm, the movement of which is caused 
to open or close the door through which the fuel is 
=. The engine is mounted upon the top ef the 
er. A condenser is provided, consisting of two 
concentric cylinders with an annular passage, through 
which the steam passes, the condenser 
in a vessel containing water. A governor driven by 
the engine controls a throttle valve. 
1969. ExpLosive Compounp, C. W. Siemens, West- 
minster.—26th April, 1882.—(A communication from 
Dr. Dr. and L. von Fritzschler-Falkenstein, 


This vee First, in the manufacture of peng 
compounds, consisting of saltpetre, chlorate of pota 
and a solid hydrocarbon, mixed together and Cel 
with a solvent; and, S y, in g such 
compounds by’ saltpetre, chlorate of 
potash, and a solution of a solid hydrocarbon, and 
the solvent, —~ producing a pro- 


pring bridge at each end 
of acase open at both ends, so that the — of the 
animal in entering will lower the bridge, and when 
it moves off the bridge the latter will rise and close 
the opening. 


1832. LUBRICATOR FOR 
Stream Cyiinpers, W. A. Barlow, London.—l7th 


April, 1882.—(A from F. Holt- 
schmidt, Duss: 
The oil cup has two in the base one for the 


escape of water, and is fitted with a screw valve, and 
the other to conduct the oil is also fitted with a ae 
and in it, and projecting into the cup, is secured a tu! 
round which a second tube — of being raised | 
lowered is screwed. Steam rises through the screwed 
tubes above the oil, where it condenses, and passes 
through the oil to its exit, the oil being at the same 
time caused to rise and pass down the inner tube to 
the steam pipe. 


The boiler consists of a fire-box, a Sate and a 
heater made but tubes, the 
‘from 


1868. Gas Encinegs, H. A. Dufrené, Paris. (A commu- 
nication from Messrs. L. Benier and A. Lamart, 
en —19th April, 1882. 6d. 

cylinder is used closed at top and open at 
baltenn, and the piston is connected to a beam oscil- 
lating below the cylinder, and which works the 
driving shaft above it by a connecting rod. Theslide 
valve is formed so as to introduce the gaseous mixture 
into the cylinder several parallel 
and two passages lead the gas into the cylin from 
the slide valve. 

URNERS, C. 4 lorley, 38 Park.— 
April, 1882. 6d. 

The invention consists of two self- octies machines, 
each having for its motor air rising from gas flames 
which revolves wheels in opposite directions for 
advertising uses, and to act upon the flames for the 
purpose of illustrating by one machine the advan- 
tages of the union of flames and by another machine 
of illustrating the improvements caused by capping 
superior over inferior burners. 

1950. Coke Ovens, R. de Soldenhoff, Merthyr Tydfil. 
—25th April, 1882. 6d. 

This relates to means for restoring heat to coke 
ovens which would otherwise be lost, and consists in 
causing the air to be supplied to the same to circulate 
between rows of refractory bricks arranged in a 7 
between the bottom of the gas flues and the top 
foundation arch. 

1954. Heatinc, Pickuinc, anp Swittinc METAL 
PLATES and Mera. Goons, H. F. Taylor, Glamorgan- 
shire.—25th 1882. 8d. 

The object is to obtain the combined motion of the 


tective varnish on the explosive. 

1971. Racks or FOR UMBRELLAS, 
Pires, J. and & H. Ogden, Man- 

chester. 26th april, 1882. 


This consists in the caoutchouc 
holders shaped to grasp the article to be held, and 
fixed in suitable “A ny wood, or other frames. 

1972. Ramway Carriace Roor Lamps, H. Defries, 


posed to the cooling effect of the 
inward yo A metal tube or chimney is placed 
over the divided glass one. The lower part of the 
Sen ae tube forms a cone, 
and if desired a reflector. 
1973. Press ror Seocars, &., W. B. 
Gedge, Strand.—26th April, 1882.—(A communica- 
re an ved press for mo 
of all shapes and o-, applicable also to the 
moulding of other ceramic ware, aud which is charac- 
terised essentially by the combination of a three-screw 
press with a seggar mould. 
1974. Barns aNp SHELTERS wiTH RISING AND 
ae Roors, J. Henson, Derby.—26th April, 


This consists in the roofs in sections, eo 
ble of being raised and lowered by means of — 
chains and drums drums actuated by. suitable gear, 
diff being by loose Ay 80 


VENTILATORS AND CHIMNEY Cowts, 7. E. 
Birmingham.—26th April, 1882. 6d. 
The case of the ven consists of a tube having 
within it a concentric tube of about half its diameter, 
and containing a central pivot on which turn two sets 
of vanes inclined in ite directions, one set work- 
ing in the inner tube, and the other set between the 
latter and the outer tube. Fresh air passes between 
the two tubes oe = vanes to revolve) and 
enters the apartment to be ventilated, whilst the 
vitiated air passes out th the centre tube. The 
vanes may be caused to rotate by steam or other 
power. 
1976. Oreninc PReszRvVeD MEAT AND OTHER 
&., T. H. George, Norfotk.—26th April, 1882.—(Not 


with.) 2d. 
jaw 
wee handle, and serving together to cut the metal of 


1977. Vatves, J, Baldwin, Keighley.—26th April, 
1882. 4d, 


The object is te form valves so that the seating and 
cover can be , and new ones substituted whilst 


the pressure is in the communicating 

valve, and ma plug with an 
opening in it in the bottom part of a 
in which a corresponding opening is formed. By 


the the opening is closed, when the 
peony rea seating can be removed at the top. 
1979. Urtnats, Beresford, Birmingham.—26th 
Apri 5 
This relates to urinals in which the basin turns over 
on a joint so as to be raised against the wall when not 
in use, and it consists in arranging them so thata 
stream of water is made to flow over the whole of the 
interior surface of the basin when d » and cut 
off when it is raised. 


1984. ReFkIGERATING AND J. Chambers, 
New Zealand.—27th April, 1 6d, 
This consists, First, in eh wo moisture from air 
by cooling it down 80 as to be able to remove the 


freeze remaining “moisture; Secondly, 
— reezing apparatus, the combination 
ups of pipes with Gapeching dams chambers to extract 
me ture from the air, which is caused to pass 
through them in either or more 
of such groups; Thirdly, in air-ref appara- 
tus, the use of — U- - pipes 
casings, the two ends of each pipe in a group being 
secured in one | tube plate, so as to open into the 
al ‘ite sides of the 
division plate in such chamber; and ~~ in the 
use of a blowing or exhausting fan, in com tion 
with the refrigerating apparatus described. 
1985. Low-waTer ALARM agg J. W. Kenyon, 
Manchester.—27th April, 1 6d. 
A is the shell of a ctekye erator in which is 
penne the piece B, fitted geo valve seating at its 


which a on E acts asa 
valve, 


wards through the end 
the top of which and 


od G, be 


the end of the dle a is To the lower 
plaed. To the lower 
dish K, which is ordinaril tom ally When the 
water falls, the weight of dish, and the water it 
contains, causes the valve to — and the whistle to 
4 sounded. A cover is locked in position over the 
Ww e 


1987. Buryers ror LEUM Lamps, &€., B. Saw- 
Aull.—27th ‘April, } 1882.—(Not proceeded with. ) 


This relates to lamps in which the oil flows down to 
a bottom plate, and it consists in fitting two gee 
ing arms to a Nene Gee from the reservoir, and 
perforating the branch on the under side mid- 
way between the twoarms. The latter carry a short 
tube between them, and at the lower ends a flat ring 
plate, from which a circular plate or disc is carried by 
studs and distance pins. 


Qth April, 1882.—(4 ‘communication B.C. 
Masson, France.)—(Not with.) 
This consists in e arms 4 


hub, so that each spoke is 
hexagon and bolted to 
around the hub forming 
in providing ventilation r the buckets 
near the circumference of “the wheel a valve = 
blade, and which opens only towards the inside of the 
bucket, so as to prevent the formation of a vacuum 
after the bucket has reached its lowest point and 
begins to rise out of the water. 
InTERNAL Stoppers FoR Burdin, 
Knottingley, Yorkshire.—27th April, 1882. 6d. 
The object is to cause in’ stoppers to leave 
seats when forced downwards with but slight 
pressure, and it consists in a a@ number of 
grooves on the exterior of the stopper, so that when 
slightly pressed downwards it leave the rubber 
ring s it, and allow the pressure to esca; 
A ng grooves and the stopper to fall inside 
bo 
1904. MecuanicaL TELEGRAPHS FOR Usk on BoaRD 
Sup, &., W. Chadburn, Liverpool.—27th April, 
882.—{ Not i 


recei instrument; and, an to an 
ment of sending and receiving telegraph,” 


ordinary steering tel ph with ey and tell-tale, 
and as a “‘ docking” oP 
1995. A. H. Andrew, 
Sheffield.—27th April, 1882. 


its passage be’ of rolls, 
thrdagh ‘a heated lead or its equi 
arranged between the 
1996. Moeskin Ciotu, H. W. and H. King, York- 
April, 1882. 2d. 
ordinary loom with the required number of 
shafts is and the cloth: woven preferably 
with the w more upon the face than the back, 
by floating the weft under one and over two w: 
, then under two and over four 
three times in succession, then under one and over 
two warp threads, and repeat. The piece is backed 
with lighter cards "than usual, the face is dressed and 
slightly raised, then sheared and cropped. 
1997. Horo.ocicaL R. 


the candle, 
pointer ‘beings fixed to the 
see. VESSELS FOR on, &c., J. Robinson, 
Bradford.—27th April, 188: 
ae the can or 
v the oil can be removed. A 
filter is fitted wit 


1999. AND Exectric Cur- 
rents, J. B. Rogers, Holborn Viaduct.—27th April, 


1882. 

Describes the combination of with small 
accumulators. The lamps to be run the small 
receivers, which are charged from the large receivers, 
which again have been charged from the machine. 
2002. ExcavaTING on TUNNELLING T. R. 

Crampton, Westminster.—27th April, 1 

This relates to machinery adapted to Sort: te thet 
or other like substance, and consists of disc cutters 
mounted on a face plate or arms, so as to roll in con- 
centric circles over the work. The main axis is 
driven by an hydraulic motor, 
arms on which the cutters 


at a small angle to 


near the pipheny tet set in one direction, and 

mens the opposite direction. 

2001. Covers ror Dratns, &., 7. 
Camden Town.—Bith April, 1882.—(Not 


with.) 
This relates principally the joint manhole 
covers, and it consists in the insertion of an india- 
rubber tube or ring round the outer edge t the cover, 
the weight of which keeps the joint air-tight. 


2008. Preventinc tHe or Empry ALE 


This consists ball to the 
or tap-hole inside the barrel, such ball being 
upon y a stretched elastic cord, so as to force 

it against the! hole and close the same until the bung 
or tap is inserted. 
. BROOCHES AND OTHER Dress FasTenines, &., 
J. Rollason, April, 1882.— 
(Not with.) 2d. 

As applied te a brooch the invention consists in 
forming the body of two shells, on the edge of one tt 
which are projections to form the knuckles of the pin 
joint, and another is are them to form 

e catch. The tw ed together by pro- 
jections on one boing” pewed gh holes in the 
other and then turned back. 

2005. Meratuic Hanpies or Smooruina Irons, 
&e., C. J. Gibbs, Smethwick, and 
West —27th April, 1882.—(Not 


This solenen © to the mode of connecting the tubular 
grip or barrel of sad aane, kettles, and other articles, 
to the side pieces or legs. 


2006. VENTILATING . Willshaw, 
near lpril, (Not pro- 
proceeded wii 2d. 


th.) 

This consists th heating the cold air introduced 
into the ouse by causing it to pass in contact 
with the stove or heating p ipe before issuing into the 
building. A Patted at the top of the 
so as to control the 


‘April, 1882.—(4 communication from C. F. A. 


and is caused to oscillate on a pivot. A ho; is 
placed at the upper end, and from the lower side of 
the screens a number of flaps are om gee and 
beneath them an belt 

tions which press the against 

to Sores out potatoes that may stick in the meshes. 


2008. Catoric anp Gas Power Enoines, F. C. 

Glaser, Berlin.—28th April, 1882.—(A communica- 
K. Teichmann, Stuttgart.)—(Not proceeded 
with. 


) 

This relates to an engine in which atmospheric air 
is used as the working fluid, being drawn from the 
compression cylinder of the "engine and forced into 
the container and mixed with combustible gas drawn 
in at the same time. From container the 
streams into the working cylinder, where it takes fire 
and is brought to higher pressure by heat. In 
working cylinder the gas acts by expansion. 

2010. a, and Fraser, Arbroath, N.B.— 
28th April, 1 ls. 

This relates to having of 
esparto, or other fibrous material, plai 
and uppers of or suit- 
and novel machinery for manufacturing the same. 
THE LIABILITY OF CORROSION OF 

Screw PROPELLER een D. Johnston, Govan, 
N.B.—28th Aprit, 1882 

This consists in coating the parts ise ie 
which are most likely to corrode with other 
suitable metal or alloy. Seenerss apparatus for — 
ing the blades preparatory to ceating them 
described. 

2012. Raisino, AERATING, AND 


Rovsine Beer, J. F Coventry, Hamil- 
Apru, 1882,—(Not proceeded 


th.) 2d. 
the ordi tube with its 
and kes to 
the bottom a pi 


with an air pum 
described, and the invention wag relates to the 


means for working the ord: ed propellers or 
rousers, and also to the use 
aérator, cooler, and distributor. 

2018. Macuines, J. Mitchell, Newcastle- 


April, (iret proceeded with.) 


This relates to means for making w: machines, 
constructed as bed No. 1880, 
self-acting, b; ding s' generators, the steam 
from which Tinea the cylinder of the machine, and 
causes it to revolve. 

14. TReaTING &c., FOR MANUFACTURE OF 
= Srarcu, &., J. Armstrong, Newcastle-under- 
Lyme. — 28th 1ss2. 4d. 

The steeping, mashing, or converting the grain is 
carried on in vacuo. 

2015. AND CLOsING oF Wixpow 
(Mot proceeded with) 24. 
A 1882. —( Not 

ne in the use of a coiled spring and “saa 
wheel, whose teeth gear ee on the " 
As the sash is opened it compresses the spring, and 
when the sash is released the spring closes the same. 


2016. Fasteners ror Gioves, &c., W. J. Walden, 
Kingsland.— 28th April, 1882. 4d. 
relates to a fastener consisting of two cups, 
one of which can enter the other, and be retained 
therein, by reason of a certain spring it possesses, 
2017. Mosaics, H. J. Haddan, 
1882.—(4 from G. Stanley, 
‘assachusetts. 


This relates to the utilisation of waste scraps from 
the manufacture of stained glass windows, or other 
articles, and it consists in placing such scraps ona 
bed composed of a mixture of clay and fine sand, 
spaces being left between the different pieces. Le 
whole is dried, and molten lead or type metal poured 
on the back, ee join all the 
pieces together. 


gy Massachusetts.) 6d. 
This relates to gear-cutters in which the necessary 
divisions are eans of a worm and worm 


adjustable on the standard of the ine; in the 
combination of the worm and wheel and an annular 
rim screwed on the wheel and gearing with the f 


crank k; latch and water all for setting the w to 
the tion for cutting ‘th Other 
combinations are described 


This consists of a burner for ane 
ha’ slits for the outlet of combined ton and at 
and slits having such a width that the lighting bac 
of the flame into the body of the burner is ning. back 
2020. IMPROVEMENTS IN APPARATUS FOR OBTAINING 
ELEctrRIc J. C. Asten, Lower Novwood.—28th 
—(Not proceeded 2d. 


April, 1882. 
The in ool to make the positive carbon 
hollow, in whid he negative carbon is inserted, a 
non-conducting the two. 


1985 
i 
Gramke, Germany, 
B—-- | = A A frame carries sorting screens of varying fineness 
April, 1882. 6d. 
—S— 
a cation from H. C. Hoffmeister, Austria.) 6d. 
The boiler consists of a horizontal flat upper chamber, 
to the bottom of which a number of curved tubes ar 
1 
1813. Traps ror CaTcHING | 
'Houndsditch.—26th April, 1882. 6d. 8 relates, it, in the use of a pliable metallic 
This consists in the use of a draught tube or chimney a... 
made of two or more sections of glass divided verti- 
cally, and set so as od paren of expansion and con- 
traction, and s' mded over the wick holder so as to 
is consists in the method of hi 
1837. Steam Boxers, J. Imray, London.—18th April, 
1882.—{A communication from J. P. Bordone, 
6d. 
the coolest to the hottest part in a direction opposite 
2018. Gear-curtinc Macuivery, H. J. Haddan, 
wheel, and ODSIStS 1 Loe COMDINAUOL OL Wilt 
with a vertically ad ble worm carrying bracket 
inclined the working face, those 


Dec. 8, 1882. 


THE ENGINEER. 


441 


2021. CLEANING WooL AND OTHER Fiprous ANIMAL 
AND VEGETABLE Mareriais, &c., B. Manafeld, 
Finsbury Park.—28th April, 1882. 6d. 

This consists in the method and Spee for 
cleaning dirty cotton waste and other us mate- 
rials by treating it with an alkaline solution, and toa 
beating or kicking operation for dissolving, loosening, 
and rubbing off the dirt; then removing the surplus 
moisture, tes rinsing the material in water, then 
removing the moisture by exhaustion and heat, and 
then, if required, disentangling and softening the 
material. 


2022. Atracuina Door Knoss, &., To SPINDLES, 
J. H. Welch, Birmingham, and B. W. Spittle, 
Wednesbury.—28th April, 1882.—(Not proceeded 


with.) 2d. 

Inside the mount of the knob a steel tong is placed, 
so as to bite into the corner of the square of 
spindle. To disengege the knob the tong is forced 
back by inserting an instrument into a hole in the 
mouth, and so disengaging the tong from serrations or 
teeth on the spindle. 

2023. SeELF-coMPeNsATING PRESSURE REGULATING 
APPARATUS FOR Fiuips or Vapours, J. C. Steven- 
son, Liverpool.—2sth April, 1882.—(Not proceeded 


with.) 2d. 

The ie of fluid takes place through a double valve 
or opening controlled by apparatus subject to the 
action of the fluid in the main or receptacle whose 
pressure is to be regulated. 

2024. Exnavustina or Drawino Gas rrom A Malin, 
&c., AND DELIVERING IT AT A GiVEN Pressure, 7. 
Thorp, Whitefield, and T. @. Marsh, Oldham.—28th 
April, 1882. 6d. 

A tank with a receiving chamber connected to the 
gas supply and a pressure or delivery chamber, to 
which the delivery pipe is connected, is employed, and 
in the receiving chamber a drum with closed sides 
and spiral-thaped fans revolves in water. A division 
separates the two chambers except at the bottom, and 
the drum is perforated so as to put them in communi- 
cation. A V-shaped vessel is employed to secure a 
uniform desired pressure, one leg communicating 
with the atmosphere and the other with the delivery 
side of the tank. 

202'7. Rattway Foo Sianat Apparatvs, Whitting- 
ham, Rugeley.—28th April, 1882. 6d. 

The object is to enable Cy to place f 
signals on to, and remove them from the rails withou 
leaving their boxes, and it ists in a 
arrangement of mechanism operated by a signal lever. 
2028. Svoar, W. R. Lake, London,—28th April, 1882. 

—(A communication from L. May, Austria.)—(Not 
proceeded with.) 2d, 

This relates to the formation of cubes directly from 
the sugar liquor by the use of moulds. 

2029. Treatinc Woven Fasrics, SKINS, AND 
LeaTuER, &c., D. T. Gardner, London.—28th April, 
1882,--(4 communication from N. Hardinn, St. 
Petersburg.) 4d. 

This relates to the use of acetic alumina acid for 
waterprovfing cloth and fabrics generally. 

2080. Improvements 1N ELectricat Switcues, &c., 
Hon, R. Brougham, Regent-street.— 28th April, 1882. 
6d, 


The object of this invention is to prevent sparkin 
between the ultimate contact points of the lever an 
metal plates to which the conductors lead. In passing 
from one contact plate to the other, the end of the 
lever on reaching No. 2 contact plate does not imme- 
diately make good contact, bnt eventually does so by 
jamming tight against it. 

2081. Beam-enp SPINDLES AND PULLEYS, @. Golland, 
Nottingham,—29th April, 1882.—(Not proceeded 


with.) 2d. 

Each spindle is | pone in a mould, and a compound 

metal composed of spelter and iron cast round it, and 

when cool it is turned up to the form of pulley re- 

quired. 

2082. Locks, A. M. Clark, London.—29th April, 
1882.—(A communication from A. Parise, Paris.) 


1 

This relates principally to the arrangement of the 
tumblers under the control of the key. 

2088. Securino THE BLapes or Knives, &c., IN 
aHEIR HanpLes, M. Merichenski, Poplar.—29th 
April, 1882. 6d. 

This consists in forming the tang of the blade split 
so as to form a spring, and having projections at the 
ends to engage with enlargements at the bottom 
the hole in the handle to receive the tang. 

2084. Apparatus For Raisino Beer, Wine, Spirits, 
&e., J. J. Harrop, Manchester.— 29th April, 1882. 


6d. 

This relates to raising liquor to a point of delivery 
by means of air or gas, or mixed gases, of suitable 
pressure, admitted into an intermediate container or 
vessel which is supplied from the storage casks 
during the intervals between the times of delivery. 
2086. Apparatus FoR Wasnino Crorues, 7. Body, 

Cornwall.—29th April, 1882.—(Not proceeded with.) 


2d. 

This relates to a suitable ap 
which water is forced throug: 
washed under the action of air. 
2088. Weavine Fancy Fasrics, J. Hamilton, Strat- 

haven, N B.—29th April, 1882. 6d. 

This consists partly in producing patterns on fancy 
fabrics by means of pattern or figuring warp threads 
shifted or crossed frum side to side of the splits of 
body warp by means of additional or pattern jacquard 
harness or heddles operated in conjunction with the 
ordinary harness or heddles. ; 

2040. Comino Woot, J. W. Harding, Leeds.—29th 
April, 1882.—(A_ communication from 8. Pegler, 
Roubaix, France.) 6d. 

This relates to improvements on patent No. 2346, 
dated 18th June, 1879. According to this present 
invention, the inventor applies boxes made of drawn 
or laminated metal, and by preference of such metals 
as are good conductors of heat. 

2041. ManuracturE or Boots, &c., 7. J. Handford, 
London.—29th April, 1882.—(A communication from 
H. C. Gros, Wurtemberg.) 6d. 

This refers principally to apparatus for sewing the 
welts to the soles, and sewing ‘‘ sew rounds” as well 
as stitching the outer soles to the welts, in which a 
circular awl and needle working around a common 
axis, or a circular needle alone, are or is employed, 
and to means to be used in connection with the said 
snanufacture. 

2043. Bits ror Horses, J. Henson and &. Hall, 
Derby.—29th April, 1882,.—(Not proceeded with.) 2d. 

This relates to a bit in which the mouthpiece is 
able to turn in the side cheeks, and which is provided 
at its ends with arms to receive an additional rein. 
2044. ImpRovEMENTS IN DyNAMO-ELECTRICAL Ma- 

cunes, Hon. R. Brougham, Regent-street.—29h 
April, 1882. 6d. 

‘fhe inventor winds the armatures of Gramme con- 
tinuous current machines, or those employing a ring 
armature wound with wire, with strips of copper 
which take the place of each coil, the ends of the 
strip being led out to form connections with the com- 
mutator. The strip se the place of one coil is 
insulated from the next strip. Finally, all the strips 
are bound tighter over with uninsulated iron wire to 
hold them to the ring. : 
2045. ImpLement ror DistRiputinc AND 

Powpers, Liquins, &c., C. B. Wellin, London.— 
29th April, 1882.—(Not proceeded with.) 2d. 

This relates to the construction of scoops or imple 
ments for powdered substances, such as condiments, 
&c. 


2046. &c., A. B. Brown, Edinburgh.— 1st 
May, 1882. 
The Cbject is to combine hydraulic cylinders with 
the parts of windlasses or other hoisting or ha’ 


tus, by means of 
the clothes to be 


machines in an improved manner, and so as whilst 
making in each case a simple and compact 
to obtain a practically continuous motion. 


2048. Vacinat Syrinoes, B. de Pass, London.--1st 
May, 1882,—(A communication from P. Lawrence, 
New York.) 4d. 

This syringe consists of a bulh and a nozzle made of 
soft rubber in one piece, 


2049. FiRE-EXTINGUISHERS, J. R. 
Island, U.8&.—lst May, 1882.—(Complete. 
The devices are ted by the action of the heat 


caused by a fire, and will distribute the fire-extin- 
gts fluid at once on the fire without any external 


2050. Rorary Morors, A. dges, Berlin.—1st 
May, 1882.—(A communicati A. Sieckeni 
Gleiwitz, Prussia.—(Not proceeded 2d. 

This relates especially, First, to the attainment of a 
precise action of the expansion gear; aly, 
the construction of the drum or piston; Thirdly, to 
the packing of the raid drum or piston and the rings 
of the same, and also to the slide, and to the closing of 
the said slide by means of an air buffer or s 
springs. 

2051. Macuinery ror Wasuina Woon, &c., J. 
Mutlings, London, and W. Whiteley, near Hudders- 
Jield,—lst May, 1882. 

This consists in the employment of two travelling 
endless aprons, working in contact with each other for 
receiving the fibre from the nipping or delivery rollers 
of wool washing machines, which carry it forward 
over the machine and drop it into the feeding end, 
where it is again dropped back by the reciprocatory 
forks to the other end of the machine, and this is 
done as many times as is required to cleanse the wool. 
2052. Improvements ELECTRICAL GENERATORS, &c., 

T. J. Hanford, Southampton-buildings.—lst May, 
1882.—(4 communication from T. A, Bdison, Menlo 
Park, New Je sey, U.S.) 6d. 

This relates, First, to a dynamo machine of low 
resistance and great strength. This is accomplished 
by the use of discs of copper for the armature, which 
are connected to develope a continuous current, the 


tension of which is due to the electro-motive force of 
a number of discs. Fig. 1 shows a vertical cross sec- 
tion of such a machine taken along the line of the 
armature thaft, E E being the discs, C iron core. The 


TMT 


discs are insulated from one another; Secondly, the 

invention relates toa means for regulating the gene- 

rative capacity of dynamo machines shown in Fig. 2. 

By this means the current passing through more or 

less of the field coils can be reversed. 

2058. Door FasTenincs ror Rattway CARRIAGES, 
&c., P. M. Justice, London.—lst May 1882.—(4 
communication from J. W. Krepps, New York.)— 
(Not proceeded with.) 

This relates to that kind of door fasteners employed 
for railway and other carriages or vehicles, co! 
of a pair of hooked catches in the door which are 
opened self-actingly to receive the bolt on the sliding 
door by the bevelled point of the bolt, and close into 
notches in the sides of the head of the bolt to secure 
the same by gravitation of one of the catches, and of a 
bar employed for opening the catches and also for 
fastening them. 

2055. Manvracture or Boots and Sxoss, J. Keats, 
near Stoke-upon-Trent.—1st May, 1882. 8d. 

This relates, First, toa novel mode of manufacturing 
welts for boots and shoes; and Secondly, to an im- 
proved mode of preparing the soles of boots and shoes 
for the sngee of giving elasticity to the shank which 
forms the “‘ waist” of the boot or shoe. 

2056. Distripution or Sewace, &c., FOR IRRIGATING 
Lanp, J. H. Shipway, Birmingham.—lst May, 1882. 


This relates to the means for controlling the distri- 
bution of sewage, liquid manure, and water for irri- 
gating land, consisting in the combination of hori- 
zontal and vertical pipes and controlling valves. 
2057. Gas Encines, C. M. Sombart, Germany.—lst 

May, 1882. 8d. 

This consists partly of an oblique arrangement of 
the compression cylinder behind the motor cylinder, 
in such a manner as to admit of the application of 
both the connecting rods to one common crank pin, 
and to obtain an ideal advance of the crank of the 
motor cylinder in relation to that of the compression 
cylinder. 

2058. Gas Enoines, A. N. Porteous, Edinburgh.—lst 
May, i882. 6d. 

This relates to the construction of gas engines in 
which the air admitted at one end of the cylinder is 
compressed in a chamber formed in the interior of a 
piston, or formed with two or more pistons, and after- 
wards mixed with gas and the mixture exploded at 
the other end of the cylinder, 

2059. Cutrina Paper, H. J. Haddan, Kensington.— 
—Ist May, 1882.—(A communication from T. 
Broussier, Bruxelles.) 6d. 

This consists chiefly in mounting several cutter 
shafts on the same machine, in order to use it for 
cutting paper of different length and width. 

2060. Orrratino Foo Horns, A. L. Wharton, Great 
Grimsby.—lst May, 1882. 6d. 

This relates to improvements on patent No. 4593, 
a.D. 1880, and consists chiefly in an appliance for 
automatically giving a code of signals which may 
conform to the Government code of signals or rules of 
the road now in use. 

2061. BREECH-LoaDING Fire- arms, J. Williams, 
Birmingham.—2nd May, 1882. 64d. 


This refers to improvements in the self-cocking 
action, to an improved safety block for preventing the 


hammer from reaching the striker in case of accident, 
and to a crank arrang t for the opening lever. 


2062. ror Bort zs, &c., J. Bussey, Borough. 
—2nd May, 1882. 6d. 

The stopper consists of the combination of an 
externally screwed plug or stopper with a lining of 
cork, or other suitable yielding or elastic material 
secured inside the neck of the bottle or other vessel 
to be stoppered, and constituting a female screw to 
the externally screwed plug or stopper. 


2068. Fire-arms, H. H. Lake, London.—2nd May, 
se communication froah J. Schulhof, Vienna.) 


This consists partly in the combination with the 
breech-bolt of an arrangement whereby the cartridges 
in the divisions of a magazine in the stock are pushed 
forward successively out of the said magazine, — 
the small of the stock into the loading position, 
means of the sliding motion of the said breech-bolt 
in its operation of opening and closing the breech, 
and are thrust into the breech chamber. 


2064. InstRUMENTS FOR LINEAR MEASUREMENT, H. H. 
Lake, London.—2nd May, 1882.—(A communication 

rom V. von Reitzner, Vienna.) 6d. 

The invention consists essentially in arranging a 
series of graduated discs within a suitable case, as Pe 
is preferably in the form of a locket; the said discs 
are marked with figures, so that the distance meas 
may be readily ascertained. 

2065. Improvements IN MicropHonic ConDUCTORS 
or Contacts, &c., J. H. Johnson, Lincotn's-inn- 
flelds.—2nd May, 1882.—(A communication from Dr. 
A. D' Arsonval, Paris.)—(Not proceeded with.) 2d. 

This relates to the treatment of other materials 
than carbon, such as i ggl ites, 
sulphides, &c., by fusion, so that they acquire the 
requisite h ity for mi honic purposes. 


2066. Fire-proor Doors, Suutrers, ‘&c., & B. 
Wilkins, Edinburgh.—2nd May, 1882.—(Not pro- 
c4eeded with.) 2d. 

According to this invention the doors are constructed 
of a strong framing of iron or steel to cover the open- 
ing forming the doorway. 

206'7. Preparino Correr A Form, @. W. 
von Nawrocki, Berlin.—2nd May, 1882.—(A com- 
munication fiom B. Geist, Munich.) 4d. 

This consists in the production of coffee in the form 
of a compressed cake or block by mixing burnt and 
finely ground coffee (with or without admixture of 
burnt and finely ground figs or other coffee substitutes) 
with a warm concentrated sclution of sugar in syrup, 
and if desired with condensed milk, heatamg the mix- 
ture continuously until the sugar becomes stiff, and 

pressing the so obtained mass. 

2068. A New or Improvep Seconpary Batrery, C. 
H. Catcheart, Sutton.—2nd May, 1882.—(A commu- 
nication from C. B. G. Cole, London.) 4d. y 

This relates to a method of amalgamating the zinc 

late in an amalgamated zinc and lead secondary 

ttery, by which the zinc plate can be kept amalga- 
mated. ‘Lhe liquid used is nd zinc sulphate acidu- 
lated with sulphuric acid. The method adopted is to 
electrolytically deposit pure zinc from a zinc sulphate 
solution on an amalgamated plate, and when a suffi- 
cient thickness has been deposited, to withd the 
late and at once amalgamate it with mercury again. 

t is then ready for use. 
2069. Connecting snp Svupportinac HEALDs IN 
J. Aspinall, KR thorpe, Yorks.—2nd 

May, 1882 4d. 

Upon the jack lever, to support and operate the 


healds, is placed a metal clip C, the lower end of 
which is serrated to receive the points of two catches 
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D and E. The end of the clip passes through a 
bracket F, which also supports the catches. The 
latter are pressed into the notches by springs. The 
heald shafts are connected to the bracket by links G. 
2070. MecuanicaL SEPARATION OF OREs, &c., H. J. 
Haddan, Kensington.—2nd May, 1882.—(A com- 
munication from L. de Soulages, Paris.) 6d. 

The separation of various solid materials is effected 
by breaking and sorting the large pieces, crushing 
and drying the product, sorting according to volume, 
and finally sorting according to density. The ores 
after being crushed are dried at a high temperature to 
remove all water, and thereby destroy the adhesion of 
the sterile mineral with the ore before sorting the 
pulverised material —s to density by submitting 
it to the action of currents of air. 

2071. SmeLtinc Furnaces, H. J. Haddan, Kensing- 
ton.—2nd May, 1882.—(4 communication from L. de 
Soulages, Paris.) 6d, 

This relates to the manufacture of carbonic oxide 
and to its application for smelting ores, 

2072. IMPROVEMENTS IN OR RELATING TO ELECTRIC 
Licuts, 7. J. Handford, Southampton-buildings.— 
2nd May, 1882.—(A communication from T. A. 
Edison, Menlo Park, New Jersey, U.S.) 6d. 

This relates to arc lamps, one form of which is shown 
in the figure; coils M and M1! are of same resistance, 
but M is the heavier in weight of metal. When the 
carbons are in contact the current passes by M, it 
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attracts armature A and lever A}, which lifts eripping 
piece B, causing the upper carbon to move up’ 

and strike the are. When this becomes too long M! 
begins to overpower M, A is lowered, and with it the 
upper carbon, thus the are is regulated. From 6 to5 
is a low resistance shunt to lessen the resistanee of 


the lamp. 2 and 1 are main conductors, and K 

stationary core. 

20°78. Catueters, 7. and W. J. Nicholls, Kingsland- 
road.—2nd May, 1882. 4d. 

This relates to the construction of catheters from 
corallide or celluloid. 

2074. Stream Generator, W. and J. Beesley, Barrow- 
in-Furness.—2nd May, 1882. 6d. 

The object is to provide a strong, simple, and effi- 
cient vertical boiler with a large heating surface in 
small p If-contained, and all parts of which 
are easily 


accessible. Near the lower end of a 
cylindrical shell A is rivetted the furnace or fire-box B, 


il 


fitted with an ordinary door. The part below the 
fire-bars forms the ash-pit, and is cut away in front 
for admission of air. The top of the fire-box is closed 
by a tube-plate D from which quadrant-shaped tubes 
E pass to a second plate F, and enter smoke-box G to 
which the chimney is attached. 

2075. Catoric Exoines, J. Buckett, Southwark.—2nd 

May, 1882. 8d. 

This relates to improvements on patent No. 4413, 
A.D. 1876, and it consists, First, in forming a chamber 
around the distributing valve and its seating, and 
causing air to circulate through it so as to cool the 
same; Secondly, in the use for determining the cut 
off of a sliding piece controlled by a cam which can 
be adjusted; Thirdly, regulating the inset of the 
actuating fluid by a sliding piece controlled by a 
governor and actuated by the cam described; Fourthly, 
to means for withdrawing the sliding piece from the 
action of the cam so as to stop the engine; Fifthly, to 
means for reversing the engine by acting on the 
sliding piece by either of two cams placed in the 
required positions to effect the rotation of the engine 
in opposite directions; Sixthly, to a fuel-f 
valve. The invention further relates to the mode 
ee of air to the 
engine. 


2076. Mattine, B. J. B. Mills, London.—2nd May, 
1882.—(A4 communication from W. F. Howe, 
Chicago.)—({ Not proceeded with.) 4d. 

This relates to the use of a movable germina’ 
apparatus, in combination with a refrigerating room, 
by means of which the temperature can be regulated 
during germination, a kiln and a bath for washing 
and cleaning the vessel, which runs on rails so as to 
be readily shifted to the desired positions, and can 
also turn on its axis. 


2077. Rerininc Oris, BE. W. Bell, 
Liverpool.—2nd May, 1882.—(A communication 
Srom E. C. Kattell, New York) 6d. 

This relates to the process of deodorising an ole- 

inous subst. , which ists in subjecting it to 
the action of superheated steam and atmospheric air 
introduced below the surface of the mass, the ole- 
aginous substance being maintained at a temperature 
between 212deg. Fah. and its point of vaporising to 
prevent condensation of steam. 


2078. Connectine ror Raitway Covuriines, 
&c., G. Turton and J. Brunlees, Westminster.—2nd 
May, 1882.—(Not proceeded with.) 2d. 

This relates principally to making the coupling 
links so that they may be elongated to reach from one 
coupling hook to the other, or contracted or shortened 
so as to tighten up the coupling, and when thus 
adjusted the hook will keep the two opposite couplings 
properly together but with an elastic tension, so as to 
facilitate turning round curves. 

2079. Drawine, ComBING, or PREPARING Woot, &c., 
H. H. Lake, London.—2nd May, 1882.—(A communi- 
cation from C. Fletcher, Rhode Isiand, U.S.) 6d. 

This ists in the bination with the drawing 
rolls of a wool preparing machine of a travelling 
cushion or apron passing between them, formed of an 
endless piece of material without joint or seam. 
2080. Testinc THE STRENGTH OF MaTERIALs, W. 

Porter, Kent.—2nd May, 1882. 1s. 2d. 

The two ends of the material to be tested are held 
in clips, one of which is secured to one end of a 
spring, to which a rack is also connected. The oppo- 
site end of the spring is secured to a bar carrying a 

and pointer, upon the axis of which is a pinion 
gearing with the rack. So as to cause the spring to be 
put in tension at the same rate in all cases, a second 
spring of more than double its strength is used, and is 
allowed only to extend the first one gradually at any 
predetermined rate. For this purpose the bar of the 
weaker spring is attached to the piston-rod of a piston 
working in a cylinder filled with liquid, a passage 
being provided from one end to the other of the cylin- 

der on opposite sides of the piston. The s' 

spring is p! in the cylinder in a position to act on 

the piston in opposition to the weaker spring. 

2081. Exevatine Macuinery, J. V. Hope, Wednes- 
bury.— 3rd May, 1882.—(Not proceeded with.) 2d. 

The elevator consists of a spiral tube or a strong 
cylinder with an internal spiral flange in cross section 
turned upwards, so as tor ble an elevator bucket, 
the pitch of the spiral and the angle at which it stands 
being so regulated that the entire periphery of the 
spiral shall slope downward from those points in 
which it touches the highest side of the cylinder. 
can be resting on rollers and 

riven from the top or from the periphery b 

2082 Iron Steet, 7. Lishman, West Hartlepool. 
—8rd May, 1882. 8d. 

The pig iron, ore, or mine is reduced in a furnace of 
special construction to a liquid state, and then trans- 
ferred to a converting furnace, when, according to the 
constituent elements of the liquid iron, portions of 
which are to be eliminated, suitable proportions of one 
or more of the following ingredients are added thereto, 
viz.:—Prepared lime, calcined bone, raw bone, salt, 
soda, manganese, fluor-spar (fluoride of calcium), 
scrap iron, and ground anthracite. The converting 
furnace has a steam pedestal, placed so that it can be 
raised and lowered into and out of the liquid metal, 
and it is —— with holes, through which steam 
is ejected. The chemical action, aided by the intense 
heat, purifies the crude iron, and afterwards converts 
it into steel. 

2084. Wixpow SasH Fasteners, D. Welker, High- 
bury, and W. S. Simpson, Battersea Park-road.— 
8rd May, 1882 —(Not proceeded with.) 2d. 

This relates to the application of a pivotted lever to 


the main line, and allow the current to flow freely to 


the base plate, in such a position as to be forced by a 
spring in contact with the edge or face of the fastener 
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lever, and so prevent the latter from being opened 

until the pivotted lever has been first removed. 

2086. Deoportser anp FivTrRant, 0. Bowen and A. 
Miller, London —3rd May, 1882. 4d. 

Cannel coal, preferably that known as “ Lanemark 
Cannel,” is broken into small pieces, and after 5 to 
10 per cent. of alumina has been added, the whole is 
subjected to the action of a fire in a kiln or retort, so 
as to convert the cannel into coke, which is then 
crushed and used asa filtering and deodorising medium 
in the treatment of sewage and other fetid refuse 
waters. 

2087. Sponce Fisuinc Nets, H. J. Haddan, Kensing- 

ton.—3rd May, 1882.—(A communication from B. 
Arapian and L. Isaacs, New York.) 4d. 

The net is of bag “y ‘and to its mouth is attached 
a frame, made partly of metal or other heavy material 
and partly of wood or other buoyant material, so that 
the mouth of the net will always be kept open when 
in the water. 

2088. Hats, A. J. Haddan, Kensington.—3rd May, 
1882 —(4 communication from C. Vital, Paris.)— 
(Not proceeded with.) 2d. 

The object is to ventilate high hats by providing 
the lower edge of the inner surface with a border 
forming an inwardly projecting flange wider in front 
and at the back than at the sides, and perforated 
with a number of holes to establish communication 
with the atmosphere and the inside of the hat. 
2089. ArracHMenTs For Securine Tires, N. J. Crov, 

ee May, 1882.—{Not proceeded with.) 


This relates to the use of a metal band or clip shaped 
to embrace and hold the elastic tire and felly of the 
wheels of velocipedes or small carriages together, such 
band being formed of one or more pieces, and pro- 
videc with a tightening device to draw the ends of the the 
band together. 
apse. Looms, J. Brownlee, Glasgow.—3rd May, 1882. 


Tmo object of this invention is, while causing the 
weft fork to act, so as to stop the loom on the break- 
age of the weft, to prevent the action of the weft fork 
which should be idle for any shot, that is the fork at 
end of the shuttle race from which the shuttle is 
thrown. For this purpose one of the weft forks is so 
fitted that when the weft thread is felt by and raises 
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the fork, the opposite fork, which alone acts directly 
on the handle for stopping the loom, is caused to rise 
also. The improvements also comprise means for 
clearing the threads of the idle shuttles out of the 
way of the weft forks. The drawing is a vertical 
section showing the action of one of the weft forks. 

2001. Locomorive Esorves, J. H. Johns, London.— 
3rd May, 1882.—(A communication from L. Bricre, 
Paris.)—( Not proceeded with.) 2d. 

The boiler is placed under the driving axles, the 
wheels on which are made of considerable size (say 
about 14ft.). The cylinders of the engine are on top 
of the boiler. 

2093. Drivixne Exorxes anpD Macutnes, H. F. Mait- 
land, Henley-on-Thames.—3rd May, 1882.—(Not 

eeded with.) 2d. 

The object is to economise and concentrate power 
in steam and other motive engines by substituting an 
endless band motion for the ordinary crank motion. 
2004. PREPARATION OF PrEsERvVEs, &., V. Manuel, 

Brixrton.—4th May, 1882. 64. 

The object is to render preserved liquid or semi- 
liquid articles of diet or medicaments, suitable for 
direct consumption without requiring to be cooked, 
and it consists in tinning the articles in their natural 
condition. and then placing the tins for a suitable 
period in boiling water. To the tin a second vessel is 
secured and contains cotton impregnated with a suit- 
able combustible matter, so that by igniting the same 
the contents of the tin may be heat 
2096. Vatves or Encrnes, J. Hopwood, Poulton-le- 

Fylde, Lancashire.—4th May, 1882.—(Not proceeded 
with.) 2d. 

This relates to improvements in sliding, expansion, 
or “cut-off” valves, so as to render the fluid pressures 
upon them nugatory, the object being to remove the 
back pressure from such valves by applying a separate 
balance ring severally to the central exhaust port, 
and to each end port, “and placing the cylinder port 

permanently in free and separate communica- 
thon wi ith the spaces enclosed by the balance rings 
opposite to them at the back of the valve. 

2007. ARTIFICIAL MARBLES, R. Guelton, Brighton.— 
4th May, 1882. 6d. 

This relates to the production of artificial marbles 

the use of superfine and coarse cements made of 
baster, combined with alum and coloured with 
vegetable and mineral colours. 

2100. Sramprsc anp STEEL 
Pirates, J. Westwood and R. Baillie, Poplar.—4th 
May, 1882. 6d. 

The object is to stamp or bend plates or sleepers and 
then punch vertical and horizontal holes therein by 
one machine. The machine for stamping and punch- 

consists of a top and bottom crosshead A and B, 
ess C and D, and hydraulic cylinder E. The 
lower block G to give form to the plate is fixed on top 


of casting K, resting on the ram of the hydraulic 
_— In this lower block steel discs are inserted. 

upper block H is mounted on four bolts attached 
to the underside of crosshead A, and has a motion in 
a vertical direction to produce the punching, when a 
suitable rod placed between the top block and the 


crosshead is withdrawn. The top block is fitted with 
ches X and Y to form vertical and horizontal holes 

the plate or sleeper. 

20908. Macuines ror Makino Paper Baas, J. 
Haddan, Kensington.—4th May, 1882. a. commu- 
nication from M. N. Stanley, New York.) 

This relates to machines for making “those from a 
contirous web of paper, and it consists, First, in a 
knife composed of a straight stock-piece cut away on 
the under side, a bowed stock-piece slitted at each 
end to form two fingers, the one of which is 
detachably secured to the straight stock-piece, and the 
lower of which laps under the same and the sectional 
blade; Secondly, in the combination of a pair of 
rollers, a reciprocating knife in one roller, yokes to 
which said knife is connected aud which slide on the 
ends of the roller, and cams to move such yokes to 
operate the knife; Thirdly, the combination of two 
rollers between which the paper passes and which 
have beads and grooves, and a knife in one of the 
rollers ; Fourthly, the combination of a paste-box sup- 
ported by a reciprocating carriage, and a connecting- 
rod for operating the same; Fifthly, the combination 
of a paste-box, a plate to support the bags, a shaft 
with which the plate rotates, and mechanism to move 
the plate towards and from the centre of shaft; 
Sixthly, to a creasing blade and elastic roller and 
means for operating the same in connection with the 
pasting mechanism. 

2102. Sream Generators, J. I. Thornycroft, Chis- 
wick,—4th May, 1882. 8d. 

This relates to tubulous steam generators in which 
the water is contained in the tubes. These tubes are 
arranged in coils women, | approximately concentric 
hemispheres, so arranged about the, fire that the 
heating surface of each may be throughout as nearly 
as possible equidistant from the centre of heat. In 
conjunction with these coils a conical dish is some- 
times provided for the fire, so as to dispense with the 
use of fire-brick. Each hemisphere of coil is formed 
of a number of lengths, each constituting a separate 
coil, the upper end of which is connected with the 
upper part of a vessel, serving as a combined water 
reservoir and steam chamber, termed a separator. 
The lower end of each length of coil is connected to a 
water chamber, connected itself to the lower end of 
the separator. 


2103. Box lrons Heatep sy Gas, G. W. von Naw- 
rocki, Berlin.—4th Mav, 1882.—(4 communication 
From A. Brecher, New York.) 64. 

This relates to box irons in which the box is jointed 
to a handle by a leg descending from the latter, and it 
consists in the mode of attaching the box to the 
handle, in the employment of a goffering or crimping 
roller on the iron, and of a goffering or crimping 
plate for use in connection with the iron ; and lastly, 
to appliances for heating the iron. 


2104. Borvers ror Burninc Hyprocarson Gas 
witH OxyGEN, 8. Hagen, Exling.—4th May, 1882. 
—{A communication from L. Q. Brin, Paris.)—( Not 
proceeded with.) 2d. 

This relates to burners for the “‘ Brin” light, which 
is produced by burning carbonaceous jes in or 
with oxygen, and consists of an upright socket 
secured to the gas pipe, and having an interior lining, 
with an intermediate annular space. The lining has 
apertures to allow gas to enter the interior. Oxygen 
is conveyed to the bottom of the socket bya pipe, 
and rises centrally therein. 

2105. anp Wire G. J. Dawson, Leeds. 
—4th May, 1882.—{Not proceeded with.) 2d. 

This relates to the use of H-shaped uprights, to 
which metal loops are secured between the flanges, 
their outer ends being shaped to support the hori- 
zontal bars or wires of the fencing. 

2106. Coatinc Metat wits Tix, Leap, &c., 
H. T. Taylor, Neath, Glamorgan, and G. Leyshon, 
Tividale, ‘Stafford. —4th May, 1882. 6d. 

The chief object is to perform in one pot containing 
the metal for coating the plates the same operation 
for which it has been hitherto necessary to employ 
several, and it consists in the use of a vertical coating 
pot with an entrance flux box with guide, and an 
box containing pressing finishing 
rollers, being conveyed into a suitable 
nipping pn na and cradle, which is always kept 
under the surface of iy 4 by , and which nipping 

is d e plate being then coated, 
and then raised and ‘delivered to the nip of the 
rollers in the finishing grease box. 

2107. Improvements 1n ELectric Sarety APPARATUS 
For THEATRES, &., P. Jensen, Chancery-lane.—ith 
May, 1882.—(A communication from R. J. L. Havi- 
land, Vienna.) 6d. 

This relates to means for announcing the outbreak 
of a fire, letting down iron fire-proof doors, and turn- 
ae on water in any part of the house or theatre pro- 

ed with the necessary appliances. Cords are 
stretched at intervals, so that when consumed they 

shall let go a spring, in connection with one pole of a 

battery, against a contact piece in connection with 

the other pole, and so complete a circuit, in which are 
the various other apparatus for carrying out the 
invention. 

2108. Avromatic FeaTHERING WaTeR WHEELS, C. 
Megow and J. L. Markel, San Francisco.—4th May, 
1882.—(Not proceeded with.) 2d. 

The wheel is caused to revolve in a case, and is 
fitted with a series of floats suitably mounted, and 
operated so as to cause them to feather when desired. 


2109. Repeatinec Firr-arms, P. Mauser, Wirtemberg. 
—4th May, 1882. 64. 

This relates to breech-loading fire-arms known as 
the “Mauser gun” and which may be used as 
repeaters or as single shooters, and more particularly 
to the guns described in patent No. 1343, a.p. 1881. 
The carrier is fixed in its extreme positions tempo- 
rarily, or as long as the gun is used as a single- 
shooter, by means of a projection or a spring taking 
into an indentation formed on the left side of the 
carrier. An arrangement is also described for extract- 
ing and expelling the shells when the gun is as 
a single-shooter. 

2110. Manvuracture or CaRBONATE OF Sopa By AID 
or Ammonia, 8. Pitt, Sutton.—4th Mav, 1882.{A 
communication from T. Schloesing, Paris.) 4d. 

This relates to improvements on patent No. 2130, 
A.D. 1878, in which bicarbonate of ammonia is pro- 
duced by a new process, and made to react imme- 
diately on salt water to produce bicarbonate of soda, 
and it consists in utilising the heat generated during 
the reaction, instead of trying to control the same. 
2111. anp Stream Borers, A. F. 

Yarrow, Isle of Dogs.—4th May, 1882. 

The object is to prevent the leakage of the ‘tubes of 
steam boilers in the tube plates, and it consists in 
forming in the plates and round the ends of the tubes 
a thread, the sides of which are parallel with each 
other. Or the threads may be made of a dovetail 
section, so that the threads lock together. 

21138. H. Whitehouse, Reading.—5th 
Maz, 1882.—( Not proceeded with.) 2d. 

The object is to allow the driving wheels either to 
revolve with the crank shaft, or run freely thereon 
without giving motion thereto, means being also pro- 
vided to enable the machine to be driven backwards 
when required. 


2114. WueEexs, 7. Cooke, Manchester. 
—5th May, 1882. 2d. 

The wheels are formed with a light wooden rim, to 
which a ring of wrought iron is fixei, and receives an 
india-rubber tire. 

2115. Puriryine Water, A. Goldthorpe, Wakefield.— 
5th May, 1882.—(Not proceeded with.) 2d. 

The object is to render water containing carbonates 
of iron or lime suitable for dyeing and other uses, and 
it consists in heating it in a closed boiler by steam so 
as to liberate the carbonic acid, and then passing the 
water into a cistern and allowing it to stand until the 


iron or lime is precipitate 1 or falls to the bottom of 
the cistern. 


and back of a central vies G of the tooth, the lower 
or cutting edges of said blades being inclined obli wef 


2116. Ventitarors, A. W. Kershaw, L ter.—5th 
May, 1882. 6d. 

Sets of deflectors are arranged with openings 

between each deflector, those in one set being 


d and upward for the purpose of giving a 
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the deflectors in the next set. The wind impingi 

on any deflector or passing through any openings "of 

the outer set, tends to create a vacuum ecin'e and 

thus causes an up current entirely irrespective of the 

direction of the wind. 

2117. Grixpine, CausHING, AND PULVERISING FLINT, 
Godwin, Stoke-upon-Trent.—5th May, 1882. 


6d. 
A roller of stone when used for grinding materials 
for potteryware (and of iron for other purposes) is 

eyed toa horizontal shaft and encased in a cylin- 
ae ical casting paved or lined with stone when used 
for potteryware. The case is larger in diameter and 
wider than the roller, but at top it rests on the 

riphery of the latter. The case is turned, and by 
riction causes the rollers to revolve and crush the 
material between them. 

2118. Sream Generators, A. J. Boult, London.—5th 
May, 1882.—(A communication from F. Bosquet, 
Lyons.)—({ Not proceeded with.) 2d. 

The object is to form a boiler so that it shall occupy 
little space, shall be easily cleaned and transported, 
and that steam may be quickly raised therein, whilst 
its working shall be safe. Inside a cylindrical shell 
at the bottom a furnace is placed, and is always 
surrounded by water. The roof is formed by a tube 
plate, the tubes of which extend up to a second plate, 
above which is the smoke-box, from which the flue 

and passes through the top of the boiler. 

2122. Treatment or TexriLeE MATeRIaALs FOR 
DeoDORISING AND PROTECTING THEM AGAINST 
Mora, G. Jaeger, Stuttgart.—ith May, 1882. 6d. 

This relates to the use of resins, fats, lack, or 
analogous substances to render furniture permanently 
free from disagreeable smells, and protecting it against 
mot 
2123. Boxes, H. J. Haddan, Kensina- 

ton.—5th May, 1882.—(A communication from B. 
Bickert, Leipzig.) 4d. 

The object is to reduce the sprce occupied by empty 
boxes by making them collapsible, and it consists in 
making the sides capable of folding down, and pro- 
viding the abutting corners with eyelet- -holes, through 
which string may be passed to secure them in position 
for use. 

2124. Locks ror J. M. Hart, 

Cheapside.—5th May, 1882. 

This relates to on patent No, 2249, 
A.D. 1870, and it consists in the application of a plate 
spring behind the trigger lever, in addition to the 
spiral spring which acts on one end of the lever. 


Prates, A. Wilson, Shefield.—5th May, 


This relates to improvements on patent No. 3472, 
A.D. 1877, in which a wrought iron plate whilst still 
hot after being rolled is placed in a mould and steel 
run on to it, and this invention consists in making the 
plate itself form one side of the mould. 

2132. Compositions or Coatines To Act a8 Non- 
conpuctors, C. Stanford, Glasgow.—bth 
May, 1882. 4d. 

The compositions consist mainly of charcoal mixed 
with a suitable agglutinating substance. 


SELEOTED AMERIOAN PATENTS. 


From the United Seater Patent Patent Office Oficial Gazette. 


,445. Means For Evectric CURRENTS, 
— D. Mott, New York, N.Y.—Fded April 24th , 
Claim.—(1) The combination, witha train of gearing 
and tering devices moved "by a Th the or spring, 
of a solenoid magnet, through which current to 
measured passes, and a ti ti 


[ 267 


of the mechanism, the same being controlled by the 
solenoid Tnagnet, 4 that the greater the current the 
less the resi to the revolution of the mechanism, 
substantially as set forth. 


Srrercuer, Zarda Frost, Kinmundy, 
tember 19th, 1882. 
Claim b belt stretchers, the combination of hook- 


ended blade A and pivotted hooks C C, substantially as 
described, for use in the manner specified. 
267,739. Curtivator Tootn, Arthur &. Core, 
Rochester, N.Y.—Filed July 24th, 1882. 
Claim.—A cultivator tooth formed with a,point D, 
and lateral blades C, extending obliquely at each side 


ing cut to the same, and the plane of either blade 

passing in rear of the next blade above, substantially 

as shown and described. 

267," ‘746. Sream Trap, Jerome B. Fuller and Dwight 
Naugatuck, Conn.—Filed August 81st, 


wy —() In a steam trap, the expansion pips 
composed of two parts connected at their middle or 
meeting ends, but of different diameters and sensitive- 
ness of heat, substantially as and for the purposes set 
forth. (2) Ina steam trap, the combination, with an 
expansion pipe and a plug with a valve seat, of a 
cross bar or yoke provided with a set screw and a jam 
nut, and constructed at one end with a cross slot and 
the other end working on an axis, whereby the cross 


267.746 


bar is capable of swinging to one side to allow the 
removal of the movable plug and lower end of expan- 
sion pipe, substantially as described. (8) The im- 
ar roved steam trap, consisting of the globe with the 

lets and outlets, and provided with central flange E, 
plate B, with central screw-threaded opening, con- 
necting rods, the expansion pipe C, composed of two 
sections made of different metals, the plug F, and the 
cross bar H, with set screw and jam-nut, substan- 
tially as described. 
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Epps’s Cocoa.—GRATEFUL AND COMFORTING. 
—‘By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful ——— of the fine 
properties of well-selected Cocoa, Mr. Epps has 
provided our breakfast tables with a delicately 
flavoured beverage which may save us many 
heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may 
gradually built up until strong enough to resist 
every tendency to disease. Hundreds of qubtle 
maladies are floating around us ready to attack 
wherever there is a weak point. We may escape 
many a fatal shaft b Loesiag ourselves well 
fortified with pure blood and a properly nourished 
frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk. Sold only in packets 


labelled—‘‘ James Epps anD Co., Homeopathic 
Chemists, London.”—{Apvt.1 


| 
B i | 
=| | 
c- 
| 
| S 
LL 
| 
q 
| 
| 
AS | B A / 
1 | 
| 
— 
| 
| 
[267.512) Sf 
LW 
\d 


Dec 15, 1882. 


THE ENGINEER. 


443 


THE RESULTS OF TRANSIT OF VENUS 
EXPEDITIONS. 
Wiru the assistance of the map which we give we hope 
- to convey to our readers a general idea as to the measure 
of success which has attended the observations of the 
recent transit of Venus. We do this now in preference 
to waiting longer, because the main points on which we 
depend are now fairly supplied, for although the observa- 
tions made in Patagonia, not yet available, are valuable, we 
have in Oran a representative of them in a certain measure. 
and it may be some time before we receive particulars o 
the whole of them. 

A few words will explain the map. The transit of 
Venus across the sun’s disc is, of course, visible wherever 
the sun can be seen. Hence if the sky is clear it can be 
seen in the whole of that part of the world where it is day. 
In this map the two dotted curved lines—we may call 
them circular for convenience—enclose the portions of the 
world in daylight when ingress and egress tively 
take place. In the places within the right-hand, or 
easterly one, ingress may be seen. While Vous is in 
transit the earth revolves sufficiently to cause the left- 
hand or west dotted line to be in daylight when e; 
takes place, which is therefore visible at all places within it. 
That portion of the world where the two enclosed spaces 
overlap is in daylight both at ingress and , and con- 
sequently from that part of the globe both ingress and 
egress can be seen. 

The names only of places where stations were established 


are printed. These are not complete, some being selected 


STATIONS 
& 
GENERAL RESULTS 
OF 
TRANSIT OF VENUS EXPEDITIOS 


STATIONS ARE IN SLOPING LETTERS 
NATIONALITY OF STATION PARTY IW ITALY 


SUCCESS 1S SHOWN BY THE LETTERS a tH 
lIngress observed 

Egress observed 

P Partial success 

|U Uns 


southern station from which we have news is at 
resent Oran, in South America. For ingress on De 
isle’s method, we have abundant results from the Ca) 
for the accelerated observation, and from Hartford, Wash- 
ington, Philadelphia, Jamaica, &c., for the retarded in 
For egress accelerated, the United States and West 
Indian stations above mentioned are available, as well as 
Oran ; and for egress retarded, Wentworth and doubtless 
others in Australia, as well as the English and American 
stations in New Zealand. We have reason to expect that 
these will be greatly strengthened when the reports come 
in from the south of South America, English American, 
French Brazilian, and Chilian stations, from Mad 
and the various stations from which we have no direct tele- 
graphic communication. Thus, although Europe, Canada, 
and part of Australia appear to have been in a great mea- 
sure under heavy clouds, the weather on the whole for the 
time of year was fair. We regret that all the preparations 
in England and France were to no purpose, to say nothing 
of Spain and Berlin. The clouds here seem almost to have 
been attracted by the telescopes, for while at Brighton, 
Cheltenham, and the South-West the transit was seen by 
amateur observers, at (Greenwich, Oxford, Cambridge, 
London, Woolwich, and in the North, wherever prepara- 
tions were made for scientific work, heavy clouds pre- 
vailed. Sunny Spain, and France, from Marseilles 
to Paris, shared the disappointment, as did Berlin and 
Germany, as far as we know, except that uninteresting 
place Potsdam. 
Having spoken thus generally of the situation, we may | 
say a few words as to results. This we do the rather | 


a few days; yet for years the worthy astronomer who had 
the records gave neither results nor data. We are not 
sure whether they have been got yet, but we hope so, as it 
must be at least twelve years, we think, since the work was 
done. We are told that some of the foreign astronomers 
did not think it worth while to give their 1874 transit of 
Venus results before those for 1882 could be supplied with 
them. We shall expect them, however, within ten years 
of the present date. To do them justice we do not think 
they will direct them to be kept until those for the next 
transit in 2004 can be combined with them, because this 
would be positive procrastination, and, to do most astrono- 
mers justice, they work conscientiously, and move on, only 
it is slowly. ey analyse and correct and investigate 
and, perhaps, plunge into calcwations of probable errors 
and pd new to measure shrink- 
age, &c., till an ordinary layman despairs of a conclusion. 

We have given a rough viea of the value of the observa- 
tions by regarding the operations as made on base lines, 
This must not be accepted too literally. Although the 
values of the factors on De Lisle’s system may be so 
expressed, other considerations are involved in Halley’s 
method, and were it not for elements which give a specially 
high value to differences of times observed, we need 
hardly say that our base lines would be far too short to be 
of use for measuring such long distances as that of the 
sun or Venus, For amore full explanation of Halley’s and 
De Lisle’s method, and of the nature of a transit of Venus, 
we refer our readers to Tue ENGINEER of January 9th and 
January 16th, 1874. 

As to probable results, we do not expect anything more 


J an st 


in places so obscure that we are not able to fix their | 
locality. enough for all general | 
purposes. It wi seen at a glance that the t 
of the printed names occur in North and South America | 
and the West Indies, these being in the region in which | 
both ingress and egress are visible. The names of stations 
are given in upright printing, the nationality of the 
observing parties in italics, and the success obtained is 
printed below, being shown by the letter I, E or I and E, 
according to whether ingress, e or both were observed. 
P stands for ial success, U for stations unsuccessful 
altogether, ith regard to the value of these results, we 
may say generally that the observations may be classed 
under two heads—(1) those which are available for Halley’s 
method, and (2) those which are available for that of 
De Lisle. ithout attempting to explain these, the 
value of the results may be roughly taken in by supposing 
Halley’s to depend on observations made on a base line 
extending north and south through the portion common to 
both dotted circles or regions, that is the region of North and 
South America and the West Indies,and De Lisle’s to depend 
on observations made along the two dotted straight lines 


extending diagonally across the two dotted circles, 


that the stations are actually on these lines, but, for De 
Lisle’s method, the nearer they are to them the better. 
The value of their factor in calculation depends on where a 

ndicular from them falls on these base lines, increas- 
ing just in the proportion in which they approach the ends 
of these lines. It would actually be best 1 they could be 
placed on these lines, because her would combine with 
their factor the greatest possible height of sun above the 


hen we | 
say observations made along these base lines, we do not mean 


horizon for such a factor. Obviously stations near the 
es of the dotted circles are near the edge of daylight, 


and the sun is very low. If all stations were close to the | 


centre, with the sun right overhead, there would be really | 


no factor. As a station moves along the line, or to a point _ 
more nearly opposite the extremities of it, its factor | result briefly expressed for the public first given, followed 
increases, but clearly combines the greatest possible height | afterwards by a complete report. This was not slow 
of sun when placed on the dotted line at whatever pointit is. work ; we could name an operation of insignificant extent 

Looking at the results already reported, we observe that | that was carried out to determine the longitude of one 
for Halley’s method we have ied favourable accounts place at some distance from a colonial observatory. It 


from Hartford, Washington, Philade 


hia, and St. Augus- 
tine, and Cedar Keys, Puebla, ther 


amaica, and other. 


West Indian Islands in the north; while the most | 


INGR' 


ess 


THE TRANSIT OF VENUS. 


because the proceedings of many astronomers are so 
exceedingly deliberate that we rarely get the results until 
the general public has ceased to interested in the 
matter. An astronomer, as far as we can speak from 
experience, is a wonderfully painstaking, accurate creature. 
He b peered wears spectacles, always writes a small, neat 
hand, and he is scientific and conscientious, and very often, 
besides possessing great ability, is an enthusiast over work 
which is miserably paid. “Why have you adopted the 
making of reflecting telescopes as a profession?” we ventured 
to ask a remarkably able young astronomer with whom we 
were working once. “Because I am a lunatic; if there were 
no lunatics no reflecting telescopes would be made,” he 
replied. With all this astronomers can he very trying. 
An astronomer has often a deficiency «f push about 
him, and sometimes he appears almost to revel in delay, 
and is as wholly callous to the pressure of an outside 
public as certain mathematical instrument makers are to 
the pressure put upon them by astronomers. It would be 
a libel on a snail to compare him to such people; Laeger 
however, such a man as we have often come across ranks 
somewhere between a snail and a Turkish official. To give 
some idea of the rate of progression of instrument making 
and astronomical work, we may give a few examples. An 
astronomer ordered an telescope of moderate di- 
mensions from one of the best makers in the country, and 
wrote one or two years afterwards to inquire how far 
the work had progressed, and learned—and that in 
a matter-of-course way we believe—that there was 
no sign of beginning it yet. The transit of Venus 
work of 1874 all came home in the spring of 1875. It was 
no doubt a heavy job—comparatively speaking it was 
done quickly. An abbreviated report was drawn out 
as a return to the House of Commons on July 16th, 1877, 
the —— report of the stations sent out from Greenwich 
being brought out in 1881, the work of the colonial and 
Indian stations not being included. Thus there was a 


orms ay important link in a chain of longitudes extending 
a way round the world. The work of reduction 


might occupy some hours; at the longest it might require 


than a slight modification of our present estimates of dis- 
tance based on the transit of 1874, and on other means 
dependent on the velocity of light or the opposition of the 
planet Mars. Our old estimate of 95 millions of miles dis- 
tance to the sun has been long discarded in favour of a 
smaller result. That arrived at by the 1874 transit is 
93,300,000 miles, but other investigations had led to the 
expectation of a still smaller distance. Eventually the 
opposition of Mars may furnish us with the best result, 
because Mars is in opposition so much more frequently 
than Venus is seen to transit, that it may eventually form 
the most trustworthy basis for calculation. At present we 
may consider that the transit of Venus observed in 1874 
furnishes us with the best determination we have had of 
the sun’s distance. Ninety-three million three hundred 
thousand miles may be considered, then, the orthodox dis- 
tance to the sun until we get the results of the transit of 1882, 
ps pene! with those not yet brought out for 1874. These 
will probably come at a time when they will attract little 
public attention. They will, however, in the course of the 
next ten years doubtless appear in the proceedings of our 
astronomical societies, and so get into geographical books, 
and any middle-aged man may expect to hear them from 
his grandchildren, or perhaps from some precocious School 
Board child if the world goes on as at present. Junior 
candidates for the Cambridge local examination this week 
had the distance to the sun given from the 1874 result. 


THE INDICATOR. 
No. 

Lea’s Planimeter Indicator.—This indicator was invented 
by Mr. Henry Lea, of ees consulting engineer. 
Under certain conditions of working the instrument yielded 
extremely accurate results, but not so under all conditions, 
hence the invention was abandoned. We place it on 
record as a link in the history of the indicator. 

The planimeter indicator consists of a combination of a 
portion of a Richard’s indicator with a simple form of 
planimeter, the latter being so arran as to be inter- 
changeable with the Richard’s parallel motion, which can 
still be used as hitherto for ascertaining the distribution of 
the steam within the engine. The planimeter indicator 
records upon its dials, in plain figures, the sum of the area 


* No. IL. of this series appeared in our impression for January 28th, 1881. 
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in square inches of all the diagrams which the pencil of a 
Richard's indicator would have produced during the time 
for which it is kept in operation. By a simple calculation 
the sum so recorded may converted into the mean 
indicated horse-power for the whole period of the experi- 
ment. 

In Fig. 13, 450,the ordinary steam cylinder and paper 
drum of a Hichiard’s indicator will be readily recognised. 
Instead of the usual parallel motion and pencil, a double 
lever arm A is pivotted at B, and is provided with a 
spindle C revolving between hard steel centres. Upon the 
spindle C is fastened the planimeter wheel D, in form the 
frustrum of a cone, which is made of very hard steel, and 
which, when brought into contact with the reciprocating 
paper drum, receives a partly rolling and partly sliding 
motion, the proportion of each varying with the angle which 
the spindle makes with the horizontal. The lever arm A 
is attached at the point E to the piston rod F by means of 


* links G and a screw coupling H, similar to that used for 


the Richard’s parallel motion. ys that the figure 
which the planimeter wheel has to describe is a rectangle, 
as shown in Fig. 15, and now let us follow the movement 


of the wheel, having an axis c } and a fulcrum b. Let the] 


wheel rise from c to d; let it then travel from d to e, its 
fulcrum travelling from 6 to 6'; let it then descend from 
e to f; and finally let it return from / toc. The rise cd 
of the wheel will be neutralised by the fall ¢/f,and the 
return jc being performed in a direction el with the 
axis cb, no rolling motion will be im to the wheel, so 
as to remain as a record when it arrives ate. We have, 
therefore, only the motion from d to e which can impart 
any permanent motion of revolution to the planimeter 
wheel. This motion will precisely indicate the area of the 
figure. 
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The motion of the wheel from d to ¢ may be resolved 
into two at right angles to each other ; one in the direction 
of the axis, viz., d e', which is a sliding motion only, and 
another from e' to e, which imparts only a rolling motion 
to the wheel. This rolling motion is equal deXsin. a; 


but sin. a= © where r is the length of the axis of the 
r 


wheel ; therefore, e¢' = dex = But dexdc is the area 


of the rectangle. Suppose 2 to be the number of revo- 
lutions made by the wheel in rolling from d to e, and g to 


be the radius of the wheel ; then ee! = Sexdte =27 gn; 
hence the area of the rectangle =27x2gr. Let now the 
planimeter wheel follow the boundary abedefgh on 
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Fig. 16, it will clearly indicate the total enclosed area, for 


.any length of the steps bc, cd, de, &.; and, therefore, 


also for extremely small steps. Hence, while the plani- 
meter wheel describes a closed curve, it will indicate the 
area bounded by the curve. 

In order to record the permanent amount of revolution 
of the planimeter wheel D, a bevel pinion and wheel con- 
nect the spindle C with the axes of the several dials L L', 
&c., of which L records units, L' tens, L? hundreds of 
revolutions of the spindle C, and so on to the last dial The 
planimeter wheel D is made of such a diameter that the 
numbers recorded on the dials represent the total area in 
square inches of all the figures which the Richard’s pencil 
would have drawn had it been used instead of the plani- 
meter apparatus, the same indicator spring being used. 
The pointers of the dials L L', &c., are sprung upon their 
respective axes, so as to be readily adjusted to zero by hand 
at the commencement of an experiment. The instrument 
is fitted with Darke’s patent spring detent—already 
explained—by the use of which the paper drum is always 
stopped at, and started from, precisely the same spot. The 
same indicator and piston, piston-rods, spring, and cylinder 
cover serve for both the old and the new apparatus. 
Existing indicators can be fitted with the new apparatus, 
a slightly larger box being required to admit the new 

rtion. 

The following are instructions for using the planimeter 
indicator :—(1) Connect the indicator cock with the steam 
engine cylinder, and connect the cord of the paper drum 
with the piston rod or its appurtenances, both in the usual 
manner—as will be explained later on. Copper wire of 
about No. 18 B.W.G. is strongly recommended in prefer- 
ence to cord, as it does not stretch while at work. (2) 
Take a pencil diagram with the Richard’s parallel motion ; 


using a spring suited to the pressure of the steam. (3) 


Stop the paper drum by means of the spring detent, take 
off the paper, and measure with a fine scale the extreme 
length of the diagram in inches, and enter the length in 
your book. (4) Substitute the planimeter apparatus for 


the pencil, retaining the same indicator spring. (5)Set the | 


silvered wheel to zero, and turn the planimeter wheel into 
gentle contact with the paper; then set all the pointers 


also to zero. (6) Now turn on the steam cock ; the plani- | 


meter wheel will travel up and down the paper—the latter 


being still held stationary by the detent; but no per- | 
manent advance of the pointers will take place. (7) | 
Release the spring detent of the paper drum. The 


inters will now be seen to receive a permanent movement 
in one direction or the other. If they move forward and 
stop at 4258, as shown by the figures within the dial 
circles in Fig. 17, that number will be the actual area 
traversed by the instrument; but if the pointers move 
backwards and stop at 4258, the actual area will be 
10,000 — 4258 = 5742, as shown by the figures outside the 
dial circles in Fig. 17. The pointers will move in one 
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direction when indicating one end of the steam engine 
cylinder, and in the opposite direction when indicating the 
other end. This will be easily understood from Fig. 18, 
in which @ and } yr ong the diagrams taken from the 
different ends of the steam cylinder. The planimeter 
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= 
wheel has to move in the direction of the arrows, which 
are opposite to each other in a and b. (8) Having noticed 
the time during which the planimeter has worked, you 
will be able to calculate the indicated horse-power, as will 
be shown Jater on. 

Boye’s Indicator.—The drawings of this indicator are 
given in Figs. 19and 20. The reader who has studied the 
indicators hitherto described will on the first glance be in- 
clined to ask, “ Where is the paper drum, the parallel motion, 
the pencil, &c.”” In fact, Boye’s indicator has both a paper 
drum and a pencil ; but the manner in which these parts are 
put into motion, and their position in the indicator, is the 
opposite to that of the instruments hitherto described. 

he paper drum receives its motion from a Bourdon spring 
tube, in which the steam from the engine is acting, the 
tube thus turning the drum in proportion to its own 
movement under the pressure of the steam. The pencil is 
attached toa mechanism which receives its motion from 
the engine, and therefore indicates the various positions of 
the steam piston. In Figs. 19 and 20 A is a standard, to 
which are attached the various parts of the instrument. 
B is a nozzle, one end of which is connected by means of 
a screw C to the steam cylinder in the usual manner, 
while the other is attached to a tube of spring steel D, 
which is connected with the card-drum segment F, by 
means of a connecting link E. The steel tube may be 
readily exchanged for a stronger or weaker one as desired ; 
and a set of two or more, answering to different initial 
steam pressures, may be provided for each instrument. 
The drum segment F moves on two points, which are 
adjustable. G is a rod which fits inside the standard A ; 
H is an arm firmly fixed to the rod G, and forming a guide 
in the lower part of the standard, to prevent it from 
moving sideways ; I is another standard securely fixed to 
the arm H by a nut. The arm H, the rod G, and the 
standard I are attached to a reciprocating part of the 
engine by means of a connecting rod R, and thus traverses 
the standard I in front of the drum segment. M is a lever 
fitted to a socket on the standard I, so that it may be 
moved about 90 deg. in a backward direction in order that 
the cards may be easily removed ; the other end of the 
lever is arranged to carry the pencil, which is lightly held 
against the card by a small spring. 

Dreyer, Rosenkranz, and Droop’s Indicator. — Figs. 
21 to 27 represent the drawings of this indicator as 
it is described by Herr Rosenkranz himself in the 
“ Zeitschrift des Vereins deutscher Ingenieure,” vol. xxv., 
p. 170. In our description we shall briefly call 
this instrument Rosenkranz’s indicator. The parallel 
motion is that of Thompson, with some improvements, 
for the understanding of which we must remind the 
reader of the theory of the Evans’ “Guide”. Thus, if a 
straight line B C—Fig. 26—of a given length /, is moving 
between the sides of a right angle C E D in such a way 
that the end C always remains on EC, and B on 
E D, any joint A of B C will describe an ellipse with the 
centre at E,and with axes 2a and 2b, where a + b=/, parallel 
to the rods EC and ED. If conversely the end B is kept 
on the straight line E D, and the point A is compelled to 
describe an ellipse of which the axes are 2a and 2b, where 
b= AB, then the point C, at a distance from it equal to 
a, will describe a straight line EC. If the describing 
point A is at the middle of B C, so-that a = d, the ellipse 
will be converted into a circle, of which the centre is E. 
It is this construction which Herr Rosenkranz has adopted 
for his parallel motion. If a is greater or less than /, the 
= can only approximately be a circle. 

he construction of the guide is as follows :— Given 
C B=, the point A on C B, and thus the lengths a and 


b, and also the three points C, E, and C, of the straight 
line we wish to be described. Draw the three lines C B, 
E D, and C, B, and mark the three points A, F, and A, 
by A,C, A,, and E F equal to a. The three 
points A, F, and A, must belong to the ellipse which we 
want to determine. If, instead of this ellipse, we use the 
circle passing through the above three points, this circle 
and the ellipse will only have the three common points A, 
F, and A,; and therefore, instead of a straight line 
CEC,, the end of the guide will describe a curve which 
contains the three points C, E,andC,. This forms the 
fundamental construction of Thompson’s parallel motion, 
which we have already described in Kraft’s indicator. 

A Rosenkranz el motion, Fig. 25, is obtained, as 
already mentioned, by taking a = $/. The point B is 
not kept in the horizontal line E D, but is compelled to 
oscillate in a very small are of the circle described by the 
lever. The error made by giving the end of the guide 
this motion is practically nothing. 

The lever a, Fig. 21, can turn upon a pivot fixed to the 


arm E. The piston-rod is solid, but as light as possible, 


and is connected by a steel 
ball-joint with the connecting- 
rod p, which again is in con- 
nection with the lever H. 

By unscrewing the nut + 
the lever is disconnected from 
the piston rod. As the whole 
parallel motion is fixed on 
the cap F and centred by 
means of a cone co-axial to the 

UNITS indicator cylinder, its relative 
position to the axis of the 
piston rod will not be altered, as is ible in the Richard 
and Thompson indicators. These instruments have also 
too short a guide on the cover for the piston rod, and 
therefore cannot prevent the angular motion of the rod. 
It is obvious that for the y eee position of the piston 
the guide is shortest, and at the same time the coils of the 
spring are pressed most closely together, and therefore do 
not exert their pressure so exactly on the axis of the 
piston. These two evils often cause a momentary 
sticking of the piston to the cylinder, which the diagram 
shows as a later cut-off. 

The changing of the spring is performed by taking 
hold of the hentle K, and unscrewing the plate 
G, which is in one with the spring, the piston, and the 
parallel motion. Having unscrewed the spring and sub- 
stituted a new one, the instrument is able to indicate the 
work done for other ranges of pressure in the cylinder to be 
tested. It must be remarked that the weight of the 
piston, piston rod, spring, and parallel motion—in other 
words, all the parts of the instrument which cavse serious 
momentum—is much less than in Thompson’s indicator. 

The detent motion of Rosenkranz’s instrument is a great 
improvement, and is based on a principle more correct 
than that of other constructions known to us. In Darke’s 
instrument the string is hanging loose when using the 
detent motion, which often causes it to get tangled and 
broken. Rosenkranz’s invention consists in always keep- 
ing the string straight during the motion, which is 
obtained in the following way. The tube H, with the 
werd 8, Fig. 23, revolves on the spindle D, and after 

aving been rotated in the one direction by the string, 
is returned by the spring F to its original position. On 
the tube H revolves another tube H, carrying the paper 
drum P. The former is supplied with the coil-spring F,, 
which brings it against a screw on the pulley S, and this 
compels the r drum to follow the rotation. The 
tube H, is supplied with a ratchet wheel Z,in the same 
way as in Darke’s indicator, and can be en with the 
pawl K, Fig. 24, turning on the pivot T, by moving the 
spring R. When using the detent motion, we stop the 
paper drum, but not the pulley 8, which continues its 
rotation, and thus keeps the string straight. We can 
now change the paper without any risk of the string 
being tangled. As will be remembered from our 
description of Kraft’s indicator—see December 3rd, 1881 
—the fixing of the indicator cylinder to the cock piece is 
managed by means of a nut /, instead of the usual dif- 
ferential motion. The unscrewing of this nut is done by 
putting a loose arm into one of the holes at the side, thus 
obtaining a better purchase, and at the same time pre- 
venting any burning of the fingers. 

The construction of the nut in Kraft’s indicator, how- 
ever, is not a good one, because the indicator cylinder does 
not become loose by the unscrewing, but it has afterwards 
to be shaken, and often even to be given a blow. Herr 
Rosenkranz has got rid of this fault by constructing the 
nut as represented in Fig.27. The flange « on the nut M, 
situated between the ring c and the flange d, will, when 
unscrewing the nut, produce a pressure against d, and thus 
raise the tapered piece of the indicator out of the corre- 
sponding conical hole of the cock piece. 

Springs and Scales.—It will be remembered from 
our first article— December 3rd, 1880—that Herr 
Pichler strongly recommended to divide the scale 
for the springs by actual trial, and not to use equally 
divided scales. Herr Rosenkranz was of the same 
opinion, but lately he has come to the conclusion 
that for good springs the errors made by equally dividin 
the scales are not greater than with the empirical meth 
It is _— true that all indicator springs do not change 
their length in strict proportion to the pressure on the 
piston, and this fault may be due to other parts of the 
instrument. We ought, therefore, to expect more accu- 
rate results from the empirical method, as it assumes the 
spring to be tested on the instrument itself ; but in carry- 
ing out this test we meet with difficulties which are impos- 
sible to avoid. Those of our readers who are practically 


uainted with the indicator know very well how difficult \ 


it is to keep one fixed position of the piston when the 
steam is pressing upon it. We are also dependent on the 
accuracy of the pressure-gauge used in testing the spring. 
We must simultaneously follow with the eye the pointer of 
the former and the pencil of the indicator, so that just 
at the right moment we may turn the paper-drum and thus 
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get a mark on the paper. By repeating this experiment 
we shall find that, as a rule, we get different marks for the 
same pressure, and are thus compelled to take a mean 
value. This method must therefore be held a fallacy, 
especially when we are dealing with water-pressure, in 
which case the leakage is much more serious. It seems, 
therefore, that Herr Rosenkranz is right in testing the 
spring out of the instrument by means of a dead load, and 
only adopting such springs as follow the law of propor- 
tionality, z.e., for which the change of length is propor- 
tionate to the load acting on them. ‘The determination of 
the maximum and minimum points, however, must, of 
course, be done in the instrument itself under steam-pres- 
sure and steam-heat. 

Smith's Indicator,—The indicators hitherto described are 
all improvements of the original Richard’s indicator ; and all 
consist of a tube through which the steam from the steam 
cylinder enters into the indicator cylinder. To the latter 
is attached the paper drum. Such an indicator may be 
regarded as a material system connected to the motor, and 
compelled to take part in the reciprocating action of the 
latter, or the oscillation in the case of oscillating engines. 
But all these motions cause the different parts of the indi- 
cator to move relatively to each other, and thus diminish 
the sensibility of the instrument. The motion of the 
indicator cylinder is proportional to its moment of inertia 
about the point of attachment to the engine; and the 
motion of the paper drum is proportional to its moment of 
inertia about the point of attachment to the indicator 
cylinder. Hence, in constructing indicators the following 
rules are to be regarded :—(1) Make the tube connecting 
the indicator cylinder to the engine as short as possible ; 
(2) make all the parts of the indicator as light and small 
as possible, consistent with strength ; (3) bring the paper 
drum as near to the indicator cylinder as possible. It is 
on the basis of Rule 3 that Messrs. Smith have constructed 
their indicator, since by making the paper drum co-axial 
with the indicator cylinder they have brought its moment 
of inertia to a minimum, 

Description of the Instrument.—The paper drum sur- 
rounds the indicator cylinder, and the pencil moves along 
a guide, which is parallel to the joint axis. The pencil- 
holder receives its movement from a link C', connecting it 
with one end of a lever A', having its fulcrum at the other 
end, and connected at an intermediate point with the head 
of the rod of the indicator piston. The length of the 
portion of the lever between the two links is several times 
greater than the length between the fulcrum and the link 
passing to the head of the piston-rod ; and the movement 
of the pencil is proportionally greater than that of the 
indicator piston. The a can be taken off the barrel by 
means of a hinge on the slotted guide. The paper drum 
receives its motion by means of a spring and cord in the 
usual manner, The paper is also fixed in place upon the 
periphery of the drum by paper clips in the usual way. 

Figs. 29 and 30 are drawings of the instrument as it is 
made by Messrs. Elliott Brothers. A isa screw for con- 
necting the stem of the indicator to the cylinder of the 
engine by means of double nuts ; B is entrance for steam ; 
C, piston of indicator; D, stem of indicator ; E, tube or 
cylinder fitted into D, and within which the piston C 
works ; F, cap screwed into E, and through which the 
piston-rod works ; G, spring screwed to the cap F and to 
the top of the piston C in the usual way; H is a spring 
box which contains the spring J, and is made to revolve 
round D by the action of a cord passing between the guide 
wheels K K; L is a support for the guide wheels, and 
also for the spring box— fs is able to be turned round so 
as to put the wheels in any direction; M is a nut fixing 
the parts H and L on the stem D, and locked into place 
by means of two screws; P is a movable cap held 
by means of a pin entering a hole in the flange O 
and the cap F. This cap P supports the standard Q 
of the parallel motion, and the slotted pencil guide B'. 
R is the paper drum ; T, handle to slotted guide B', by 
means of which the metallic pencil U may be moved to 
and from the paper. The pencil passes freely through a 
hole in a pencil-holder U', which moves up and down in 
the slot of the guide B'. V is a double link connecting 
the head of the piston-rod with the lever A' ; and C' isa 
link connecting A' with the pencil-holder. This link is 
four times the length of the double link V, and the part of 
the lever A', between V and C', is similarly four times 
the length of the part between V and the fulcrum. From 
this description of the instrument the reader will probably 
share in our conclusion, that this is undoubtedly the best 
high-speed indicator hitherto constructed. 


THE CHERTEMPS AND DANDEU DYNAMO 
ELECTRIC MACHINE. 

On Monday night a few gentlemen interested in electri- 
city were shown a new dynamo-electric machine, the 
invention of MM. Denis Alexander Chertemps and Louis 
Dandeu, of Paris. Two machines were exhibited at work, 
under unfavourable circumstances, in a workshop at 35, 
Charles-street, Hatton-garden. In that neighbourhood 
there are a considerable number of buildings in which 
workshops can be rented, power being supplied from an 
engine in the basement of the building. Under these 
conditions it is clear that the tenant of one workshop 
cannot have control of the engine; and thus, although the 
inventors could drive their machines, they could not alter 
the speed in any way. Round the room were fixed ten 
Jablochkoff candles, while from two wires overhead were 
hung twenty Edison lamps of about 20-candle power. 
These were fed by a very small machine. The ten 
Jablochkoff candles were supplied by one a size larger. 

Mr. Sabine, of 7, Great Winchester-street-buildings, has 
reported on this dynamo to Mr. Applegarth, Mansion 
House-chambers, E.C. He says: 

“T have, at your request, tested two of the Chertemps machines 
which you have at Charles-street, Hatton-garden. In reply to the 
questions asked in your letter to me of the 24th November, I beg to 


say that : 

**(1) I find that the smallest machine—alternating current— 
keeps twenty Edison A 16-candle lamps incandescent at an expen- 
diture of about 2-horse power, as indica icated by M. Morin’s dyna- 


mometer, which is placed between the steam engine and the 
machine, 

“‘The maximum number of lamps which I saw in circuit at one 
time was twenty-five, which number was then reduced by five at a 
time. The horse-power indicated by the dynamometer fell each 
time proportionally to the number of lamps removed from the 
circuit, 

‘*(2) The medium-sized machine, when giving alternate currents 
with its induced bobbins parallel, was put in circuit with fifty-two 
Edison A lamps, which were kept incandescent at an average of 
17°5 candles with an expenditure of 6°2-horse power indicated by 
the dynamometer. The machine was afterwards connected up so 
to give continuous current, the same number of lamps being kept 
incandescent at an average of 15°1 candles per lamp, while the 
indicated horse-power was 5°1, showing that in so far as lighting 
power goes, circuits with alternate and continuous currents 
generated by the same machine give much the same result. In 
each instance over 80 per cent. of the power given to the dynamo 
machine was accounted for electrically, and over 65 per cent. was 
accounted for in the lamps alone. 

**(3) The same hine with its induced bobbins in series, and 
giving alternate currents, was then connected with, and kept in 
action ten Jablochkoff lamps, also in series, at a total expenditure 
of 4°9-horse power, indicated by the dynamometer as being given 
to the dynamo machine. The number of lamps was changed by 
two at a time, and the difference of the power given to the machine 
being observed at the dynamometer, it was seen that the power 
employed was always proportional to the number of lamps in cir- 
cuit, the machine regulating this automatically. When maintain- 
ing the Jablochkoff lamps, about 80 per cent. of the power given 
to the dynamo was accounted for electrically, and, with over four 
pm in circuit, about 65 per cent. was accounted for in the lamps 

one. 

‘“*I consider that, having regard to their size and weight, the 
efficiency of these dynamo machines, both for arc and incandescent 
lamps, is very satisfactory. 

‘*T enclose the details of the tests made with the larger of the 
two machines.” 

These tests are set forth in the accompanying tables :— 


Chertemps (medium-sized) Machine tested with 52 Edison A Lamps 
(French made) connected parallel with short leads. 


Alternate | Continuous 
current. | current. 
Main circuit (external): ae, | 
Current perlamp .. .. .. «| 0°68a 0°66 a. 
Current per 52lampsp=c= .. .. .. «.| 35°48, 31‘3a. 
Potential-difference =e= .. .. 85 v. 83 v. 
H.P. accounted for in 52 lamps = = =| 4°08 3°48 
Main circuit (internal): 
Current (as before) = c= .. .. «| 35°48 
Resistance of five bobbins parallel = r= ..| O°3 w. 
H.P. accounted for in internal = 
re 
Magnetising circuit : 
Current in magnetising circuit = .. ..| 6°5a 6*5a. 
Resistance in magnetising circuit = .. A T4w. 
H.P. accounted for in this amount = 1 
Speed of dynamo—revs. per min... .. .. .. 1180 1174 
Pull on dynamometer =k=.. .. .. .. 49 kilogs 45 kilogs. 
Speed of dynamometer—revs, per min.s.. .. 662 648 
Indicated H.P. = 8°21 x 10—4 (k—20) = w.. 6°2 5°1 
H.P. accounted for —— + wy + we) = 4°95 4°29 
Proportion of H.P. electrically accounted for 
w+ m+ ve 
Proportion of H.P. accounted for in lamps alone 
w 
0°65 0°68 
Horizontal (front) candle-power of one lamp) 


Chertemps (medium-sized) Dynamo Machine tested with Jablochkoff 
Candles connected in series. 


No. of lamps in circuit = n = | 10 8 6 4 2 
I. Main circuit : | 
Currentinamperes=c= .. .. 
Internal resistance in ohms = r = 
accounted for internally =| 


0°30 0°30 | 0-27 | | 0-24 
| 


a8 


5 


5 


746 


External potential-difference of lamps| 
4: 344 258 | 168 88 
H.P. accounted for in lamps = Fal 


Il. Magnetising (field) circuit : 


Current (amperes) = .. .. ..) | 5°0 | 4°6 | 4°1 | 3°7 
Resistance of wire (ohms) =r, |..| 7°4 7°4 «(| 7°4 | 7°4 
HP. accounted for in field circuit | 

= = 0°29 0°25 | 0-21 | 0°17 | 


Speed of dynamo... .. .. .. «.| 1242 | 1230 | 1236 | 1260 | 1218 
Pull on dynamometer in kilogs. = & .. 42 36 $2 28; 24 
Speed of dynamometer—revs, per min. | 


Indicated H.P. = x s (k-19) 


H.P. accounted for electrically = w + } 

= 8°75 | 8°08 | 2°41 | 1°56 | 0°98 
Proportion of H.P. electrically accounted} 

Ditto accounted forinlamps = . 0°64 0°68 | 0°64 | 0°57 0°50 


Horizontal front candle-power of one 


* The carbons used in these measurements were apparently of inferior 
quality. 

The special advantages claimed for the new machine 
are that it is cheap, simple, and efficient, and that within 
certain limits it can be used at will either as a quantity or 
an intensity machine; and it can be made to give either 
an alternating ora continuous current. Furthermore it is 
claimed that the commutator is so constructed as to reduce 
sparking to a minimum or do away with it altogether; and 
most important of all, it is advanced that the current given 
by the machine is automatically determined as to quantity 
by the work done. To make this more readily intelligible, 
let us suppose that a given machine is feeding 200 incan- 
descent lamps; the current will amount to, say, 250 
Ampéres, and the electro-motive force will be, say, 45 volts. 
If now one-half the lamps be switched out, the whole 
current of 250 Ampéres will be thrown on the remaining 
lamps, and the result may be their destruction, unless the 
speed of the engineisreduced at the same timethat theswitch- 
ing out takes place. It is claimed for the Burgin compound 
machinemade by Mr. Crompton,and for the Ferrantimachine, 
that both will automatically regulate the current tothe work 
tobe done. We have not seen the experiment tried with a 
Ferranti machine, and as regards the Burgin machine, its 
powers of automatic adjustment are exerted within previ- 


ously determined limits. In the case of the Chertemps and 
Dandeu dynamo-electric machines, the adjustment appears 
from the experiments we saw tried, and from Mr. Sabine’s 
report given below, to have in practice no limits. The 
small machine, to begin with, was made to drive, as we 
have said, 20 lamps, the current being, we suppose, about 
25 Ampéres. These lamps were hung across two wires 
in multiple arc, They were all taken off, one after the 
other, without affecting those which at any time remained 
alight. When the first three had been removed, the 
remaining fifteen became a little brighter, but not much, 
and no further change took place, the last lamp of the 
twenty burning just as it did at first. Thus the current, 
which at first traversed twenty lamps, was, apparently, at 
last all concentrated on one without injuring it. In reality 
the current was reduced as the lamps were taken out of 
circuit, _They were then all replaced, and each lit up as it 
was hooked on the parallel wires, without attaining an 
undue intensity. The ten Jablochkoff candles were then 
lighted one after the other, none of them getting too much 
or too little current. The speed at which the machines ran 
ter constant, because the engine had other machines to 
rive. 


Weillustrate thedynamo-electricmachine by theengravings 
on page 446. Before proceeding to describe it minutely, it 
may be well to.explain in general terms the principle on 
which it adjusts itself to the work done. The machine is 
of the Gordon type; that is to say, the field magnets 
rotate while the equivalent of the armature remains at 
rest. One bobbin of the armature is reserved to excite 
the field magnets. It plays, in fact, the part of the inde- 
pendent exciter used by Gramme, Ferranti, Gordon, and 
others, but this bobbin is not competent to saturate the 
field magnets. Now as the resistance in the lamp circuit 
is increased, the power of the exciting bobbin is augmented, 
and the current in the lamp circuit augments at the same 
time ; but this only.occurs because thefield magnets were not 
saturated to begin with. If they were, no further effect 
would be got. Let us suppose, for example, that in a 
Gramme machine the exciter was driven at such a speed 
that to drive it faster would not increase the power of the 
excited machine, and it will be understood that within 
certain limits the main current would be fixed, no 
matter what the resistance. But let us suppose that 
the exciter was so arranged that it determined the power of 
the main machine, and that as resistance was put in or 
put out of the lamp circuit theinfluence of the exciter varied, 
and we have conditions very similar to those which exist 
in the Chertemps and Dandeu machine. It must not be 
thought that we have here given a precise exposition of the 
theory of the machine; we have only indicated the general 
principle which, as we understand the inventor, is that 
involved. It appears to be consistent with known facts, 
and electricians will have no difficulty in elaborating it, 

We may now proceed to describe the machine,-which 
appears to deserve the attention of electricians. Fig. 1 is 
a front elevation, and Fig. 2 is a plan; Fig. 3 is a trans- 
verse vertical section taken in the line 1, 2 of Figs. 1 and 
2, and Fig. 4 is an elevation of the commutator end of the 
machine. <A is a horizontal shaft mounted in plummer 
blocks B B' secured toa base B*. This shaft carries a pair 
of cast iron discs C C'. Fitted to the inner face of each 
of these discs is a set of hollow electro-magnets D D! 
arranged in a circle and forming together the rotary fields 
of the machines. These hollow electro-magnets are made 
fast to their discs by bolts or nuts. Between them is fixed a 
stationary armature composed of a block or plate E of wood, 
pierced through with a ring of holes, the axis of which 
ring corresponds with the axis of the field magnets. The 
diameter also of the ring of holes is such as to insure their 
standing opposite the field magnets as these ets are 
rotated. The ring of holes in the block E is fitted with 
bobbins F, which project out from opposite sides of the 
block of insulating material. The coils of these bobbins are 
wound upon a core of iron composed of several tubes fitting 
the one within the other, as shown in the sectional view, 
Fig. 4°, the object being to allow of access of air to the 
interior, and thereby to avoid the heating of the bobbins, 
and also to reduce the weight of metal employed to a 
minimum. The engraving shows the fixed armature 
as formed with six bobbins, the wires of which are ° 
conducted up to pairs of metal blocks ee! mounted 
on a block E* fitted preferably on armature block E. 
This block is built up in pieces, as shown at Fig. 3, to 
avoid the effects of warping, and the parts are bound 
firmly together and to the Shien by means of a metagy- 
strap, which passes over the compound block and holds it 
down firmly to the bed-plate. Made fast by means of 
binding screws e* to the metal blocks ¢ ¢' are pairs of wires, 
one of which leads off to a pair of brushes or rubbers G, 
and the remainder to the lamps. The rubbers G are 
mounted adjustably on the plummer block B', and are 
intended to supply a current led off from what may be 
termed the “ exciting bobbin” to a commutator H in con- 
nection with the whole of the field magnets. This com- 
mutator receives alternating currents from the exciti 
bobbin of the armature, and these currents it is desi 
to rectify and transmit as a continuous current to the field 
magnets. For this purpose the commutator is 30 con- 
structed that in its rotation one section shall not leave the 
rubber or brush until the next adjacent section is in 
contact with the same rubber and brush. Figs. 5 and 6 
show the commutator detached from the machine, Fig. 5 
being an end view and Fig. 6a side view representing the 
two parts of which the commutator is composed, separated. 
The commutator may be described as composed of two 
hollow cylinders, each with a closed end, their peripheries 
being so cut away as to permit of their interlocking to the 
full length of the cylinders. The number of interlocking 
parts of the commutator depends upon the number of 
electro-magnets contained in the field, and the number of 
bobbins in the armature. We have said that the number 
of bobbins shown in the drawing of the armature is six, 
and that there are also six pairs of electro-magnets in the 
rotating field. This necessitates the use of a correspond- 
ing number of interlocking parts in the commutator, viz., 
three for each cylindrical counterpart of the commutator, 
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These interlocking parts, marked / and h' respectively, 
are tapered in steps, as shown in the engraving, and when 
fitted together, as at Fig. 2, upon the shaft A, and 
insulated therefrom and from each other, together form 
a hollow cylinder with a smooth periphery, upon the 
opposite sides of which the rubbers G bear. One 
portion of this commutator is connected with one 
terminal of the field, and the other portion is con- 
nected with the other terminal. Thus when the machine 
is in action a current of electricity is passed from the 
armature through the rubbers G and commutator H to 
the field magnets. As, however, the commutator presents 
practically but two surfaces to the rubbers, and these in 
succession, continuous electric currents will be transmitted 
to the field. By adjusting the commutator relatively to 
the field ets, and thereby insuring the shifting of the 
rubbers from the middle step of one segment to the middle 
step of the next adjacent segment at the moment that the 
field magnets are passing the spaces between the armature 
bobbins, and consequently through neutral points, it is 
claimed that all liability to “sparking” will be removed. We 
have said that the wiresof the armature bobbins are led upto 
thepairsof blocks ee'. These blocks are fitted with clamping 
screws for connecting thereto the wires of the different 
circuits. In order, however, to combine together two or 
more currents of the working circuits, according to the 
work in hand, a forked sliding piece K, which is made to 
under-run binding screws fitted to the several blocks, and 
thereby to couple them up as required, is provided. To 
provide for closing a Jamp + Hone se broken by accident, 
and thereby to avoid the heating of the metal core of 
the armature bobbin, and the consequent injury to 
the coil thereon, within each lamp circuit is placed a 
small electro-magnet, as illustrated in Figs. 7 and 8 in front 
and side elevations. These electro-magnets I are carried 
by bracket pieces screwed to the block E* and they over- 
lie a plate K' which is attached to a lever hinged to the 
block E*. This plate K' overlies a pair of terminal blocks 
ee', and is intended by contact therewith to short-circuit 
the currents generated in the bobbin connected therewith. 
When the machine is set in action the currents passing to 
one of the terminal blocks will be divided, a portion pass- 
ing to the opposite terminal by the plate K', and the other 
portion passing around the electro-magnet I, and so on to 
the lamp and back to the terminal c'. The electro-magnet 
being by this means excited will lift the plate K' and 
retain it in its raised position so long as the circuit remains 


unbroken. So soon, however, as the breaking of the 

circuit takes Pa. whether by accident or otherwise, the 
late K' will fall and close the circuit, cutting out the 
roken portion. The English patent is No. 1747, 1882. 


Tur NEWMAN TESTIMONIAL.—It has been determined to com- 
memorate the services and death of Mr. Edward Newman, late 
chief engineer at Portsmouth Dockyard, in a useful and permanent 
way. At present the engineering branch of the Navy lacks the 
— and inducements to application which the others . 

or the executive branch, the Goodenough gold medal is annually 
awarded to the acting sub-lieutenant, who, after taking a first-class 
in seamanship, passes the best examination of his year in gunnery. 
The Beaufort testimonial, again, which is represented by instru- 
ments or books, is bestowed upon the officer who, in qualifying for 
the rank of lieutenant, passes the best examination at the Royal 
Naval College in subjects connected with navigation. For the 
medical branch, also, there is the gold medal which was esta- 
blished by Sir Gilbert Blane in 1830, and which every two years 
becomes the property of the medical officer who can produce the 
most approved journal of his practice while in medical charge of a 
ship of war. The Newman testimonial is intended to reward in a 
similar way distinguished merit in young engineers. It will take 
the shape of £10 worth of books, and will annually bestowed 
upon the engineer student who shall receive the highest number of 
marks in ical engi ing while p g out of the Marl- 
borough training ship for the prescribed course at the Royal Naval 
College, Greenwich. About E00 will have to be raised. 

DYNAMO-ELECTRIC MACHINERY.—On Monday evening, the 6th 
inst., Professor Sylvanus P. Thompson delivered the first of a 
course of three Cantor lectures for the session 1882-83 on ‘* Dynamo- 
electric Machinery,” in the Hall of the Society of Arts. e said 
that the name “dy lectric hine” was first applied by 
Dr. Werner Siemens in a communication made in January, 1867, 
to the Berlin Academy. He there described a machine for generat- 
ing electric currents by the application of mechanical power, the 
currents being induced in the coils on rotating an armature by the 
action of electro-magnets which were themselves excited by the 
currents so generated. Since the great development of electric 
lighting it had been found convenient to use the generating 
machines in certain combinations in which the self-exciting principle 
was abandoned. The main principle of the dynamo-electric 
machine was due to Faraday, who, by moving conductors across a 
magnetic field, caused currents to be excited within those conductors. 
As the term was now applied, dynamo-electric machines were 
machines for converting en: in the form of mechanical power 
into energy in the form of electric currents by the operation of 
setting conductors in the form of coils of copper wire to rotate in a 
magnetic field. The machines might be divided into three classes. 
The first was that in which the rotation of the coils took place in 
an uniform field of force upon an axis in the plane of the coil or 
one lel to such axis. e second consisted of machines in 


which there was the translation of the coils to different parts of a 


field of unequal strength or opposite sign. The third class, which 
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had not yet come into practical use, was where the rotation of the 
conductor was accompanied by an endless increase in the lines of 
force cut, this being effected by one part of the conductor sliding on 
or round a magnet. If he were asked what dynamo-electric 
machine was the best, he would say that none was theoretically 
perfect, one might be better for one class of work, and another for 
a different description. This, however, he might say, that every- 
thing was in favour of big machines. The lecture was illustra 

by diagrams and by expe iments. On Monday a he gave 
the second leeture, on ‘‘ The mo in Practice,” and the subject 
of the succeeding lecture is ‘‘ The Dynamo as a Motor.” 


THE SocreTy OF ENGINEERS.—The twenty-eighth annual gene- 
ral meeting of the members of the Society of Engineers was held 
on Monday evening last, the 11th inst., in the Society’s Hall, 
Victoria-street, Westminster. The chair was occupi A Mr. 
Jabez Church, president. The following gentlemen were ballotted 
for and duly elected as the council and officers for the ensuing 

ear, viz.:—As president, Mr. Jabez Church; as vice-presidents, 

r. F. E. Duckham, Mr. Arthur Rigg, and Mr. C. Gandon; as 
ordinary members of Council, Mr. Berridge, Mr. Perry F. 
Nursey, Mr. A. F. Phillips, Mr. W. Schonheyder, Mr. Arthur T. 
Walmisley, Mr. T. H. Hovenden, Mr. Henry Robinson, and Mr. 
John Waddington, the three last-named gentlemen being new 
members of council; as honorary secretary and treasurer, Mr. 
Alfred Williams; and as auditor, Mr. Alfred Lass. The proceed- 
ings terminated by a general vote of thanks to the council and 
officers for 1882, which was duly acknowledged by the chairman. 
On Wednesday evening the annual dinner of the Society was held 
at the Guildhall Tavern, Gresham-street, Mr. Jabez Church, C.E., 
president, in the chair. Among the guests present were the secre- 
tary to the Chinese Legation, Fung Yee—Messrs. Perry F. Nursey, 
S. Cutler, R. Berridge, A. F. ee and A. T. Walmisley, mem- 
bers of the council; Messrs. R. P. Spice, B. Latham, and Charles 
Horsley, presidents; Mr. Alfred Williams, hon. secretary, and 
and Mr. B. Reed, secretary. After the usual loyal and patriotic 
toasts, Mr. C. A. White, replying for ‘The Army and Navy,” the 
president gave ‘‘Success to the Society of Engineers,” and said 
that engineers, from the mechanical to the civil, were now of a 
learned profession—one not looked down upon, but considered as 
worthy of being practised and followed. herever they went, in 
our colonies or in foreign countries, there was to be seen their 
handiwork. Their works were often in advance of civilisation; 
and wherever they were set down in men’s midst civilisation was 
the result. During the past year the Society of Engineers had re 
gressed in numbers very satisfactorily. e papers which 
been read, and the visits to Portsmouth and other places which 
they had been enabled to make for instructive p' , during the 
year had been productive of valuable results. He thought a very 
wise step had been taken in inaugurating lectures for the instruc- 
tion of young members of the Society and of ee and 
he them to embrace the afforded them for 
earnest, and beneficial work. . Alfred Williams — an 
spoke of the useful and practical results accruing from the Society 
having been enabled to have trips that practical experience = 


be gained. He trusted more would be done in that and 
directions, ‘‘ The President” and other toasts followed, 
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ENLARCED SECTION OF CONNECTION OF 
CAP PLATE with OUTER CASING 


HORIZONTAL SECTION SHOWINC CRATE 
AND ARRANCEMENT OF TUBES 


Ws illustrate above the American boiler we referred to in our im- 
ion for Nov. 24th. The outside diameter of the boiler is 30in. 

The material used for the central shell of the boiler, to which are con- 
nected the small side tubes which contain the bulk of water and 
the steam, is in. lap welded wrought iron tubing. The lap weld- 
ing of the edges together forms a perfect joint. The top and 
bottom caps are screwed on with a taper thread, the side tubes are 
held by bushings threaded inside and out to fit the taper threads 
on the outside of the small tubes, and the holes in the central shell 
which receive them. The stay is fastened in the same way to the 
top and bottom heads. Every joint in the boiler being screwed 
together, removing the dome top, fittings, and lifting the boikr 
out of the casings gives free access to the {outer boiler and tubes, 
By clamping a lever on the flat top—with dome removed—and 
——__> ttom in a press or vice, the caps can be removed, 
ving free access to inside of boiler, so the circular of the manu- 
urer says. But this is by no means easy; as the top cap is 
screwed to the centre shell, it must be so rusted in that it is 
impossible to disconnect it, and under the most advantageous 
condition it takes about four days to examine thoroughly the 
interior of the boiler. A double casing is used; the inner one 
extends from the of the boiler downwards behind the fire- 
brick lining of the furnace and terminates below the grate; the 
outer casing which supports the weight of the boiler is of iron. A 
brass band which extends entirely around the top of the boiler is 
arranged as a register or damper, so that it can be turned suffi- 
ciently to open or close communication with the outside air through 
numerous small holes. Where it is desired to economise fuel . 
closing the ash-pit door and opening the register or damper band 
at the top, the air which feeds the fire enters through the holes 


in the damper band, and oe | downwards between the casings, 
— heat which would otherwise lost, and returns it to the 
race, 


The dimensions and proportions of the 5-horse power boiler are 
as follows :— 


Snyder’s Little Giant Boiler. 
Outside diameter of boiler .. 


Diameter of main boiler or central shell... .. 15in. 

Height of boileroverall .. .. .. .. .. Tlin 
Length of centralshell.. .. .. .. .. .. 4ft. 
Number of side tubes eo 

Diameter of side tubes .. e jin. 

Length of sidetubes .. .. .. .. ++ 89in, to 80}in. 
Heating surface (effective) .. .. .. .. .. 78°7 square feet, 
Grate surface (weight of grate 631b.) .. .. 3°01 square feet, 
Heating surface of cen’ shell.. .. .. .. square feet. 
a surfaces of tubes .. .. .. .. 70°05 square feet. 
Area of central shell 1'12 square feet. 
Area of steam pipe +» 0°44 square feet. 
Area of chimne @ 0°54 square feet. 
Area of waterline .. .. .. .. 1°38 square feet. 
Volume of water in boiler .. .. .. 4°06 cubic feet, 


Proportion of heating to grate surface .. .. 262:1. 


A NEW INSULATOR. 

THE accompanying engraving illustrates a new self-binding tele- 

ph, telephone, and electric light insulator, invented by Mr. J. S. 
Ee of 28, Hamilton-street, Birkenhead, and made by Messrs. 
Doulton and Co., and by Messrs, Bourne and Son. The binding 
is effected by hooking on the line an iron clip of horseshoe 
shape, and then inserting the coarse conical screw, which is 
formed on the end of the insulator, between the clip and line 
wire. On giving the insulator a turn and a-quarter it becomes 
fixed in its position, and all chafing and friction are entirely over- 
come, and cut or broken wires are prevented from “running 


HRE BOILER 


back.” If in some districts it is considered desirable, the clip 
may be dispensed with and the binding effected with No. 8 wire. 
It may also be soldered fast to the line, but the insulator may 
still be detached and re-attached instantly, without in any way 
disturbing the binder. When the insulator is screwed in, the 
line wire is slightly bent, and owing to the weight of the wire or 
the tensile strain on it, the tendency is continually to straighten 
the wire, and it is thus kept tight. The porcelain is kept clean and 
free from the usual coating of rust, partly, the inventor says, 


i 


because the iron clip which encircles the insulator is galvanised 
after it is bent to shape, and partly because of the total absence 
of friction and “ working” of the wires. This insulator is the 
only one that can be applied in any position whatever, and upon 
any sized wire, without the use of tools. 


LAUNOH AT BARROW.—The steamship Esk, built for the Royal 
Mail Steam Packet Company, was 1 hed from the Barrow 
Shipbuilding Company’s yard on Monday. She is 300ft. long 
30ft. broad, and aye. depth of hold. The Esk is a three-mas' 
schooner, spar decked, classed 100 A at Lloyd’s, and is expected to 
make 13 knots per hour. ’ 
THEY have a curious way of clearing away wrecks in Ireland. 
On Monday afternoon an attempt was made to blow w the 
steamship Silkstone, which had sunk in the Suir opposite Wa 
ford Quay. The force of the explosion was so great that the 
windows in every house on the quay; the principal street in the 
city, were smashed to pieces, and goods and articles of furniture 
dashed about the shops and houses in every direction. ‘So great 
was the amount of damage done that the shutters were put up in 
every shop. Nor did the windows in the upper stories escape. 
Several shop assistants were knocked off their 1 A Times 
correspondent says the principal business concerns of the city have 


been completely wrecked, but leaves it to be inferred that the 
silkstone ” remained monolithic, 


LETTERS TO THE EDITOR. 
[We do not hold ourselves ne 


AUTOMATIC BRAKES, 
§18,—I enelose you a sketch of a triple valve for use with 
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CONTINUATION TO NEXT VEHICLE 


TO MAIN 


continuous air brake on railway trains. If you think it is 
of mention in THE ENGINEER, I would beg of you to insert it. 


F. Harvey 
58, Holmhead-street, Glasgow, 
November 20th. 


THE SIEMENS DIRECT PROCESS, 


Sir,—In this letter I desire to embody the result of a long 
practical experience of the working of Siemens’ direct process, by 
making wrought iron direct from the ore, and of making metallic 
iron for the Spongy Iron and Purifying Company, at Landore and 
Towcester respectively. 
The ore to be smelted is broken up into fragments not exceeding 
the size of peas or beans, to it is added lime or other fluxing 
material, in such a proportion that the g e contained in the 
ore and flux combines with only a little oxide of iron into fluid 
. Acharge, say 20cwt. of ore, 12 cwt. of roll or hammer scale, 
together with 6 cwt. of soft free coal well mixed together, is charged 
into the furnace when fully heated. The coal is charged with the 
ore; during the first hour very little gas is required, but after this 
the rotative velocity is increased, together with the heat, fora short 
time. At this stage a rapid reaction is the result ; the peroxide of 
iron being reduced to magnetic oxide commences to fuse, and at the 
same time metallic iron is precipitated by each piece of carbon, 
while the fluxing materials form a fluid slag with the silicious 
gangue of the ore. The slow rotative action is again resorted to, 
whereby the mass of iron is turned over and over, presenting con- 
tinually new surfaces to the heated wens and to the flame within the 
rotator. As soon asthe metal is gath ease little the slag is 
tapped, which brings with it sulphur and phosphorus. The velocity 
at this point is increased to one revolution in five minutes, so as to 
ther up the loose masses of iron into five or six metallic balls. 
These are taken and shingled with a steam hammer or squeezers 
into a bloom, which, when reheated, will roll into a bar similar to 
an ordinary puddled one. I may say that the balls must be worked 
as quickly as possible, and then the product will stand as much 
as common puddled iron. 

With reference to the amount of coal used in the producers, the 
abstract report shows that I have succeeded in what 
Dr. Siemens said could be done in his paper before the Mechanical 
Engineers in 1878, that is, one ton of iron made to one ton of z. 
ducer coal used. With the direct process, I would suggest that 
Siemens’ open hearth furnaces are worked in connection with this 
proeess, as all the small ore can be utilised and the blooms can be 
used also to a t advantage and profit. As regards the state- 
ment made Poy G. W. Maynard, that the blooms are only fit for 
the open hearth furnace, I must differ, as I have worked the blooms 
which have been rolled into merchant bars. The following is 


the analyses :—Iron, 99°1988; silicon, °400; earbon, ‘150; phos- 
phorus, 3 sulphur, trace; manganese, ‘201; fracture, 
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A great deal has been said respecting the class of bricks to be used 
in the lining of these rotative furnaces. Experience has proved 
that the drum should have a 34in. best fire brick all round, the 
ends to have a few bauxite or magnesia bricks just where the balls 
are mostly wearing. After testing the magnesia bricks made at 
Landore side by side with the bauxite, I find that the magnesia 
stand the best. Added to this ‘tsamroxide lining of about 2in. in 
thickness, made with scale and ore. Then I venture to state with 
proper care and management the rotators can be kept in worki 
order for at least three months without stoppage, then at the oni 
of that period probably the rings may want renewing, which would 
only cause a delay of about three days; so that with the cost bei 
so low and the output good, as the table shows, it must necessarily 
be a commercial success. It has been proved without doubt that the 
chemical results are all that could be desired. 

The furnace is arranged in the following manner :—The gas is 
made in two ordinary Siemens’ producers, size 8ft. by 7ft. by 7ft., 
which are at the back of the regenerators. The gas comes 
through a fire-brick flue straight into the furnace. There ‘are two 
chambers filled with bricks forming a checquer-work from top to 
bottom, size 19ft. 6in. high by 7ft. 6in. wide by 10ft. long. These 
are called regenerators, and are worked alternately, the waste 
heat from the furnace passing through first one chamber and then 
the other for certain periods, making the chequer-work hot ; by this 
means we get hot air, and thus the furnace is heated to a bigh 
temperature. The drum or rotator is 10ft. 4in. diameter inside, 
and 10ft. 4in. long; there are four 1}in. diameter pipes for circula- 
ting water front to back, keeping the tubes cool, which have two 
large bends in for turning over the metal and for dividing it into 
five or six balls. 

_ This is one of the “anergy improvements that has been made 
since the working of plant at Towcester, as there is no danger now 
of having a sliding charge. There is also a water cylinder at the 
back of the furnace, connected with the front by means of the four 
l}in. pipes, which serves as a reservoir, for keeping top pipes full of 
— and especially for keeping the ring and back nt | of furnace 
cool, 

The furnace is revolved on four wheels driven by a smal] pinion 
working into a large spur wheel, which is in segments, and fixed 
to furnace by means of brackets. The furnace is carried ona 
movable carriage for convenience of removing, for repairs, &c. The 
charge is taken up by elevators and deposited in a tank during 
the time the furnace is working, and then when ready to charge, a 
slide is removed, and the furnace is charged in about ten minutes. 


Abstract Reports of Rotator at Landore. 


Charges. 
Date. = 42 255 
38 48 Seale. | = 3% 
$3 33 3 
gs 
1882. | dys. hrs.|tns. tns. ct. qr. ct. | tns. ct. 
——~ er ys. qr. tns. ct. tns. ct. qr. 
a.m., to Ma 
27th,11.30p.m./ 32; 5 5 | 32; 912 0 1914!/ 38 0 35 8 2 
May 3ist, 8.30 
am., to June | 
3rd, 1.30p.m.} 20, 3 5 |20| 6 00 12 0} 240 241 
June 5th, 6.30 | 
a.m., to June! 
10th,11.30a.m.} 32 5 5 32 | 912 0 1914; 37 0 35 2 2 
June 12th, 6.30 | 
am., to June 
17th,12.30p.m./ 32. 5 6 32} 912 0 1914] 36 0 3419 1 
June 19th, 6.30 
a.m., to June 
24th,12.30p.m.| 31 56/131; 960 1812; 340 33 3 8 
June 26th, 10.30 
5.30a.m.| 23; 319 | 23 618 0 2 7 
13 16 5 0 24 70 
a.m., to July} 
Sth, 8.0 a.m...) 30 423130 900 18 0} 8 0 32 0 0 
32 21 |200 60 0 0 120 0/227 0 217 51 


I give the following as an approximate cost of a ton of iron 
by this process—that is, by working two rotators jointly :— 


Small Sommerostro ore, 1 ton, at 8s. perton .. .. 
Hammer or roll scale, 12cwt., at 10s. perton .. .. 
Producer coal, lton, at7s.perton .. .. .. .. 
Reducing coal, 6 cwt., at 6s. perton .. 

Repairs and sundries, at 5s. perton .. 

Wages for labour, at 5s. per ton 


New Steel Works, Landore, 
December, 1882. 


THE LEGAL EDUCATIONAL STATUS OF CIVIL ENGINEERS, 


Sr,—The subject of defining what should be the education of a 
civil engineer—or, rather, should there be any legal definition of 
who is and who is not an engineer—is not a new question; it has 
been debated for many years, and yet seems as far from a satis- 
factory settlement as ever. On the one side we have those who 
see in an examination test the cure of all the evils to which the 
Caen is heir, and on the other side there are numbers who, 
m either selfishness, apathy, or indifference, treat all pro 
for improvement with remarks that what was good enough for 
them is surely good enough for the newer and yet future members 
of the profession. The mere establishment of an examination 
test, or the erection of dozens of technical schools for the training 
of civil engineers, would be of little or no practical use unless 
some method be taken to prevent persons from practising as civil 
engineers who have not been duly qualified. 

If all the institutions and societies to which civil engineers 
attach themselves really desired to get the profession legalised, 
such an important step could be done, and could be done with 
more justice to the present practitioners than would be the case 
when the public wake up and demand that the letters “C.E.” 
shall not be the equal property of the President of the Institution 
of Civil Engineers and of any village plumber who assumes the 
title in order to act as engineer and surveyor to some local 
board. The following principles would form a basis on which 
such changes might be made :—(A) That all civil engineers who are 
now bond fide members of the profession should be placed upon a 
list as legally qualified civil engineers to practice in the United 
Kingdom and the Colonies. (B) That after acertain date no person 
shall be admitted upon such list unless he has produced evidence 
of having been—{1) a pupil under a legally qualified civil engineer 
for a period of three years, or has in some other way been made 
acquainted with such duties; and (2) has passed two professional 
examinations. 

A committee of the various engineering societies should decide 
who were bond fide members of the professions, as well as settle 
the range of the examinations, such a body being nominated by 
the Act of Parliament which should give force to the og noo" 
Two professional examinations are mentioned, one to 
before the termination of pupilage, and those who qualify at it 
meg ng deemed legally B to act as assistants, resident engi- 
neers, &c. 

Preliminary examination :—(1) Physical science; (2) mechanical 
science; (3) manufacture of metals, &c.; (4) engineering drawing ; 
(5) calculation of strains; (6) uses and properties of materials; 
(7) surveying and mensuration. Each candidate ought to qualify 
in four out of these seven subjects. 

Final examination :—(1) Phyzical science ; (2) mechanical science ; 
3) strength and uses of materials; (4) general principles of con- 


4 


ng Each candidate ought to qualify in éwo of these four 
subjects. 

The candidate should then select, according to his previous 
experience, &c., to be examined either thoroughly in one or show 
marked proficiency in at least two of the following branches of civil 
engineering :—(a) Railway engineering; (/) harbour, dock, and sea 
engineering; (c) water supply; (¢) drainage and sewage disposal ; 
(e) road, street, and tramway engineering; (/) telegraphic engi- 
neering; (y) gas and lighting engineering. In the examination in 
each of these strictly professional subjects credit should be equally 
divided between—(a) Estimates, quantities, and calculations; ()) 
designs, sketches, and specifications; and (c) general historical 
knowledge of the subject. 

The subjects for professional examinations have been set forth 
at some length, the object being to sketch a scheme which would 
possess sufficient elasticity to meet the requirements of a profession 
which adds to its duties new branches of construction as fast as 
scientific men can prove their utility for the public good. 0. 

Westminster, December 6th. 


THE PROGRESS OF ELECTRIC LIGHTING, 


Srr,—In these days, when every word written on the electric 
light is eagerly scanned by your readers, I was surprised to find in 
the very prominent position it occupied in your last issue such a 
misleading article as that headed ‘‘ The Progress of Electric Light- 
ing.” You throughout attempt to show that those now directing the 
operations of the various electric light companies are, one and all 
of them, treading on very uncertain ground. Such an opinion so 
forcibly ex aaa is, I contend, most unfair to these gentl 


I only say they are not qualified in the opinion of the Council as 
expr in their own rules. 

urther, is it or is it not a fact that one if not more applications 
have been made for admission to the Institute, and the applicant 
curtly refused because he did not come up exactly to one or more 
of the stated 'y qualificati Whether the case cited by 
“Pp. A.” applies to any particular person, or is merely imaginary, 
I do not know, but I can say that if such @ person has an existence 
I know of another—a competent draughtsman, a competent searcher, 
and in all respects a most petent and honourable patent agent 
—who could teach him his business, but who is not in possession of 
the y “q tions” to admit of his becoming a Fellow 
of the Institute of Patent Agents. Lex, 

Inner Temple, E.C., December 12th, 


oualifi 


Srr,—The remarks of your correspondent, ‘‘ Mem. Inst..M.E.,” 
certainly contain truth. There isno doubt there are many respect- 
able and thoroughly efficient—though not prominent—patent 
agents, who do not appear to have been asked to join the Institute. 
I did not see my own agent among the list of Fellows, and on 
asking him the reason, he told me he had never been invited to 
join. I know this gentleman to be thoroughly respectable and 
efficient, and know further that certain Fellows of the Institute 
are, and have been, very glad of his assistance in many difficult 
cases. This I merely quote as one example. If the Fellowship be 
a bond fide guarantee of efficiency, may I ask how many of the 
gentlemen comprising the Institute are thoroughly acquainted with, 
say, electricity? Some few I know are, but there are others who 
would appear to know very little about it—at least perusal of 


and when I see on what very erroneous opinions you have based 
your criticism, I feel strongly the necessity of pointing them out. 

Throughout the third paragraph of your article you gird at the 
electricians of the various metropolitan electric light companies 
because their answers to certain queries put to them by Mr. Stay- 
ton as to the cost of lighting the Chelsea district do not harmonise 
with one another. 

Now, may I ask you how you expected that the answers from such 
systems as the Brush, Jablochkoff, Pilsen, &c.—all of which supply 
currents of high electro-motive force, and depend largely on are 
lighting—could harmonise with those from Siemens, Swan, and 
others, who use currents of low electro-motive force, and almost 
entirely depend on incandescent lighting? Do not you see that 
the difference in the size of the proposed conductors, which to 
you appears so surprising are inherent to the systems themselves? 

Every Pupil who attends Messrs. Ayrton and Perry’s classes could 
have told you this much, and that there is no such necessity for 
“someone to be wrong,” as you appear to think. You could 
have been informed from the same source that the above-mentioned 
difference in the electro-motive force of the currents could equally 
account for the variety of the answers regarding the number of 
generating stations considered most suitable for the economical 
working of the district. 

Again, your remark “‘that the Jablochkoff Company is really the 
only one which has had much practical experience,” is of such an 
invidious character that I cannot allow it to pass unchallenged. 
We all owe the Jablochkoff system a debt of gratitude for its early 
efforts in introducing the electric light in a feasible form; but no 
one in the least degree cognisant of the later developments of 
electric lighting—which have been almost entirely in the direction 
of incandescent lighting for indoor use—would have seriously con- 
nected the Jablochkoff Company with the subject. The warmest 
supporters of the Jablochkoff system would not dream of intro- 
ducing it to any considerable extent as a means of lighting the 
houses of Chelsea as well as the streets. 

One thing is quite certain—scmeone must have answered Mr. 
Stayton’s queries very intelligibly, as, judging by the figures 
quoted in the last paragraph of your article, Mr. Stayton has 
gathered from the mass of information afforded him by the various 
answers to his well-considered questions, the framework of an 
estimate which in all probability is as near the mark as anyone 
could have attained in the present state of our knowledge. 

London, December 13th. An Exectric Light ENGINEER. 


[If our correspondent had had an opportunity of reading Mr. 
Stayton’s report, it is possible that he would not have found it 
necessary to write to us as he has done. When his criticisms are 
analysed, it appears that he takes exception really to but the third 
paragraph of the article he condemns, and that he regards the last 
four lines of that ph as those which most strongly manifest 
our ignorance of the entire subject with which we have ventured to 
deal. These lines run: ‘‘Some one must be wrong in this matter 
of the dimensions of conductors if some one else is right, and we con- 
fess that we cannot resist the conviction that Dr. Siemens is in 
error.” Our correspondent. holds that the inconsistency in dimen- 
sions is explained by the circumstance that the size of the conductor 
must be determined by the nature of the lamp employed. 
We agree with him that this fact is known to every pupil who 
attends Messrs. Ayrton and Perry’s school, and we ask him to 
take our word for it that we have been familiar with this truth 
perhaps quite as long as he has been himself. If he had read 
carefully what we have written he would have found that what he 
has said is quite beside the question. He would have learned, for 
example, that while the Metropolitan Brush Company and Messrs. 
Siemens Brothers both propose to use incandescent and arc lamps, 
the former suggests leads jin. to fin. diameter, while Messrs. 
Siemens Bros. want leads lin. in diameter. In other words, the 
latter gentlemen want leads from a little more than two to four 
times as heavy as the former. We repeat that if the Brush Com- 
pany is right in this case, Messrs. Siemens are wrong. Further- 
more we may point out that what Chelsea wants is electric light. 
The very circumstance that some firms propose to use arcs and 
others incandescent lights is a clear proof that unanimity of 
opinion on the subject of supplying the wants of Chelsea does not 
exist among electrical engineers. The Jablochkoff Company is no 
doubt competent to take care of itself without aid from us; but if 
our correspondent will turn to Mr. Stayton’s report he will see 
that that company actually has the temerity to contemplate lightin; 
private houses with electric candles. No other company has had 
so extended an experience in street lighting as this; and we 
may add that no other has on the whole attained a measure of 
success equal to that shown by the lighting of the Thames 
Embankment. Our correspondent has not even taken the trouble 
to read carefully what we have written. We have not said that 
“‘the Jablochkoff Company is really the only one that has had 
much practical experience.” Our precise words are: ‘‘So far as 
the report goes it is difficult to resist the conclusion that the 
Jablochkoff Company is really the only one which has much 
practical experience, or is in a condition to deal with the question 
of lighting in a businesslike way.” This is a very different state- 
ment from that to which our correspondent takes exception.— 
Ep. E.] 


THE INSTITUTE OF PATENT AGENTS, 


Srr,—I have read with interest the letters ne “M. Inst. C.E.” 
and “P. A.” in your issue of last week. Theadvisability of forming 
an Institute of Patent Agents is not, I think, a question which 
need now be argued. Such an Institute is formed; but the 
manner of conducting it may fairly and with great advantage be 


I need not here repeat in full the qualifications which are 
2 —or rather which are stated to be necessary—to become 
a Fellow of the Institute. They were stated by the President at 
the inaugural meeting. Now, Sir, is itor is it not a fact that 
certain original members do not possess any single one of the three 
qualifications? I challenge the Council to show that certain 
members have either (a) practised and acquired good repute as a 
patent agent for five years, (b) been engaged for seven years as a 
pupil or assistant in the business of a Fellow, or (c) passed an 
examination in patent law, &. I myself do not assert or even 
insinuate that these gentlemen are not qualified to act as agents, 


some specifi appears to warrant this. 

May I suggest to those of the respectable agents, who have not 
been invited to join, that they form a Society of Patent Agents for 
their own protection? There are enough gentlemen of this class— 
excluding doubtful names—to organise such an institution. The 
noble Institution of Civil Engineers has not debarred other—and 
smaller but still useful—societies being organised ; such as the 
Society of Engineers, &c. 

Your correspondent, I think, is correct about agents losing caste 
through not being connected with such an institution. 

In conclusion, F hope some of the gentlemen referred to may act 
on my suggestion. It would have been more judicious had the 
Institute acted with more impartiality, and not laid themselves open 
to criticism. ELECTRICIAN, 

London, December 13th. 


HYDRAULIC BALANCE LIFTS, 

Srr,—I am glad to see the subject of hydraulic balance lifts 
discussed in your paper; the term is in itself a wide one, and, 
strictly fone,” will include several descriptions of hydraulic 
lifts which have little in common with the small passenger lifts 
under discussion. I was, however, in want of a distinctive title for 
a new description of direct-acting lift, which I began to use about 
two years ago, and eventually determined to call it the ‘‘ Hydraulic 
Balance Lift.” Full descriptions of the original types of these lifts 
were published by yourself in the abstract of my paper on 
“ Hydraulic Lifts for Passengers and Goods,” read at the meeting 
of the Institution of Mechanical Engineers last January. Thename 
‘“‘ Hydraulic Balance Lift” appears to have commended itself to 
many persons as a suitable one, and several forms have since been 
placed before the public. I do not propose to enter into the merits 
of the so-called improvements on my invention, as there has been 
at present, I believe, hardly any experience of lifts of this class 
except those which have been made by the Hydraulic Engineering 
Company under my patents. As several of these have been at 
work for from twelve to eighteen months, I am able to state that 
they have fully answered their purpose. Improvements in 
detail have been made from time to time, and further experi- 
ence will, no doubt, suggest others, but they have proved 
the most economical lifts with which I have had anything 
to do, and I speak from an extended experience in this 
class of machinery. On the other hand, I am not so sure that Mr. 
Stevens will find that contract prices and cost prices do always 
fit each other easily; my experience is that a chain-balanced lift 
is in many cases the less expensive in first cost. There are, how- 
ever, many who require the best and safest lifts, even if the cost 
is a little more to begin with, and it is by this class of person that 
hydraulic balance lifts are likely to be chiefly used. I would refer 
those of your readers who are interested in the subject to the 
‘* Proceedings ” of the Institution of Mechanical Engineers, for the 
main arguments which go to show that the more the use of chains 
and ropes can be avoided the better, and therefore that a system 
which does away with them altogether is primd facie to be pre- 
ferred to any other. 

Before I introduced this system it was only very rarely that 
such lifts were made for mger use. Almost the only one in 
London is that at the Civil Service Supply Association in Bedford- 
street, which was erected by the Hydraulic Engineering Company 
some years ago. This lift carries nearly 500,000 persons per 
annum, making 400 to 500 journeys a ‘day. It has never required 
repair. Compare this with another, that at Palace-chambers, by 
the same company, doing rather less work. It has a direct-acting 
ram, but with wire ropes and balance weights. The wire ropes 
require to be renewed at least every twelve ths. The addit 
of an hydraulic balance to either of these lifts only necessitates 
having a second shorter ram in motion, and the wear and tear is 
practically nothing. 

As to efficiency, Mr. Stevens states 78 per cent. as that of an 
ordinary chain-balanced lift. This statement requires explanation, 
but on the same basis I have found hydraulic balames lifts give as 
much as 85 per cent.; but Mr. Stevens is probably right as to the 
efficiency of the balance, as illustrated in your recent issue. My 
point is that, when properly constructed, there is a real economy 
in the use of my hydraulic balance lifts as compared with those 
chain balanced. 

Iam afraid I am trespassing too much on your space; but I 
should like to add a few words stating the chief objects I had in 
view in designing these arrangements. First, I considered the 
type—the details have since been improved—of lifts as erected at 
Bedford-street the best and safest conceivable, and wished all 
passenger lifts to be similar, if ible. Secondly, I was aware of 
the immense advantages attending the use of high-pressure water 
for hydraulic power purposes. The scheme of supplying London 
with public hydraulic power was occupying my attention, and it. 
was important that direct-acting ram lifts worked with high- 
pressure should not only be safe and handy, but economical in 
consumption of power. This object has been attained, and as the 
General Hydraulic Power Company is now carrying out the con- 
templated works in London, I have no doubt that hydraulic 
balance lifts will be extensively used and appreciated. Where 
low-pressure water only is available the hydraulic balance enables. 
something of the effect of a high-pressure supply to be obtained. 
Thirdly, it is essential that in the case of yo lifts the “ees 
weight of the lift ram during motion should be balanced. it 
a chain balanced lift this object is accomplished without special 
appliances, but simply b: opting proper proportion of parts. 

he hydraulic balance, when correctly made in accordance with 
my specification Tey this peculiar effect, and, as in the chain 
balanced ram lift, it is obtained without any special apparatus, 
but depends also on proportion. 

Mr. Turner, in his letter last week, supposes that no engineer 
would adopt the hydraulic balance. I can only say that several 
have already done so, and amongst others Mr. F. W. Webb, the 
distinguished mechanical engineer of the London and North- 
Western Railway. But no engineer of experience would advocate 
any system to the exclusion of all others, and there are numerous 
eases in which I should myself be content with a chain lift or a 
wire rope lift. I maintain, however, that the hydraulic balance 
lift is the safest type yet constructed, and that where life is at 
stake it is especially to be preferred. E. B, ELLINGTON. 

Palace-chambers, Bridge-street, Westminster, Dec, 13th, 
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RAILWAY MATTERS, 


THE plans for the Great Western Railway Company’s extension 
in South Staffordshire exhibit a branch line from Coseley-road 
Station at Bilston to a point near the Birmingham Canal at Spring 
Vale Furnaces, This line will cross the London and North-Western 
Railway. 

THE following new lines are passed for working by the French 
Minister of Public Works: State Railways, Port Boulez and Port 
de Pilez, 15 kilometres; Northern Company, Lens and Armentiéres, 
12 kilometres; Eastern Company, Chitillon-sur-Seine and Is-sur- 
Tille, 70 killometres; and Revgny and Vouziers, 81 killometres. 


Ir is understood that at a representative meeting of the chief 
railway companies, to be held in London on January 4th, the sub- 
ject of the issue of blank consignment notes to traders will be dis- 
cussed, with a view to a probable reform, Traders in various, parts 
* the kingdom complain that the present practice is liable to much 

use, 

A PARLIAMENTARY return just issued shows that there are now 
in the United Kingdom twenty-six tramways belonging to local 
authorities, the total length open of which is 150 ales 71 chains, 
and upon which the total amount expended has been £1,860,742, 
whilst to tramways belonging to other than local authorities there 
are 109, with a length of 413 miles 31 chains, and upon which has 
been expended £6,401,073. 

Tue plans of the proposed?‘ Midland, Birmingham, Wolver- 
hampton, and Milford Junction Railway ” show that the main line 
will be com 1 by a junction with the Shrewsbury and Here- 
ford Railway at Stokeshay, and terminate by joining the Wolver- 
hampton and Walsall branch of the Midland Railway at Willen- 
hall. At Rough Hills the plans show a branch line by a long curve 
towards Wolverhampton, which comes into the London and North- 
Western line, and Wolverhampton will be reached by this branch. 

THE jury engaged on the inquiry respecting the death of the 
platelayers killed by the fall of a brick bridge at Bromley having, 
after hearing the evidence, consulted in private for nearly an hour, 
expressed their opinion ‘‘ that the deceased men met with their 
deaths accidentally, but that there was an error in judgment on the 
part of those responsible in not seeing that proper steps were taken 
to support the south arch or otherwise to prevent the sudden 
falling of the bridge.” From the evidence as recorded this want 
of judgment is not apparent, and the men who were killed were 
ordered not to go under the arch which fell and killed them. 


Wk have received a copy. of the ‘‘ Railway Diary and Officials’ 
Directory” for 1883, is diary is well got up, and contains 
besides the calendar and diary, a list of the directors and officers 
of the independent lines of railway in the United Kingdom}; the 
weekly traffic returns for 1882, with blank columns for 1883; and 
an abstract of four half-years’ accounts of some of the principal 
companies ; as well as salaries, interest, annuity, wages, and other 
tables ; postal, stock, stamp, City officers, and other information. 
The diary is arranged with a week on a page, the page being crown 
8vo. It is bound in cloth, and is one of the cheapest diaries 
— It has one fault. The back has an advertisement upon 
t instead of the name of the diary and directory as a book. 

THE Weser Zeitung has recently published an interesting article 
on the speed of continental trains. It is remarked that the express 
train from Stendal to Lehrte is as quick as the express train from 
London to Dover, and claims that for speed on short distances it 
is therefore proved that Germany is not behind England. The 
regulations in France and Austria enjoin a maximum speed—on 
a of not more than 5 per 1000—of forty-seven miles an 

our. Under exceptional circumstances a speed of fifty-six miles 
an hour is allowed if the conditions under which it is proposed to 
run at this speed are such as to make it relatively safe. In 
Germany a maximum speed of fifty-six miles an hour is recognised, 
but is not apparently attained by any of the trains whose speed is 
quoted to illustrate the preceding remarks. 

Mr. W. GRANTHAM, Q.C., M.P., headed a deputation last 
week to the directors of the London, Chatham, and Dover 
Railway Company on the question of the overcrowding of trains. 
If the directors were unable to increase the number of trains, the 
deputation asked for an increase in the number of carriages 
attached to trains between Moorgate-street and Brixton and Snow- 
hill and Peckham between the hours of 7.33 and 9.28 a.m. and 
5 to 9.30 p.m. Mr. Forbes, chairman to the company, said it was 
easier to admit the whole charge than to find a remedy. The 
company was about to spend a large sum of money in providing a 
new station, but it would not be ready fortwo years. Mr. Dresser 
Rogers contended that the enormous traffic on the line was no 
answer to the grievance, and application would have to be made to 
Parliament on the question. In one instance 113 persons travelled 
in a third-class carriage only intended to hold sixty. 

A SERIOUS collision occurred on the main line of the Manchester, 
Sheffield, and Lincolnshire Railway at Dinting Junction on 
Monday afternoon. The 4.15 slow passenger train from Manchester 
for New Holland was standing at Dinting station discharging 
passengers for Glossop. The rear guard, named Calvert, had just 
got in the brake van and the train was about to proceed, when he 

eard two sharp whistles indicating danger. Looking round he saw 
the Liverpool express coming over the viaduct, which here crosses 
the Glossop Valley at a height of 75ft. The express was travellin 
at a rate of about forty miles an hour, and came so suddenly rand 
the curve that it was impossible to avert a collision or even to 
decrease the speed. Calvert had barely time to jump from his van 
and run up the embankment before the express dashed into his 
brake, completely telescoping it and rearing it on end. The force 
of the collision was such that the carriage next to it, a third class, 
was also telescoped, and the engine at the other end was dislodged 
from its shackles and sent spinning down the line. The driver, 
William Ulyett, of Sheffield, — off and escaped unhurt, but 
the stoker, George Warner, also of Sheffield, who remained on the 
engine, had his arm injured. Two compartments of the telescoped 
third-class carriage were completely smashed. They contained 
= passengers, who were all] seriously injured. One man was 


Mr. J. W. BILLINGHURST, vestry clerk of St. Mildred’s, Poultry, 
writes to the Times thus :—‘‘I am requested by the churchwardens 
of St. Mildred, Poultry, and St. Mary, Colechurch, to draw the 
attention of the public to two railway schemes which, if carried 
out, would ruin hundreds of shopkeepers in some of the most 
important thoroughfares in London. The plans have been 
deposited with me, as representing the above parishes, and relate 
to the Mid-Metropolitan Railway—a proposed line from Lancaster- 
gate, in the West, to Aldgate, by an underground tunnel under 
the roadways of Oxford-street, Taotbeen. Newgate-street, Cheap- 
side, the Poultry, Cornhill, and Leadenhall-street. To acquire 
ground—for which the projectors will not have to pay—no doubt 
would be satisfactory to them, but can it be possible to estimate 
what will be the loss to the unfortunate occupiers of shops and 
other premises in these, perhaps, the most highly-rented streets in 
London? The traffic would be stopped, or nearly so, for months 
during the construction of the railway; many shopkeepers must be 
simply ruined, and, as the law stands, the railway company would 
not be liable for one penny by way of compensation. This must 
not be. The project must be strenuously opposed, and speculators 
who bring forward a scheme, for their own profit, which would be 
so disastrous to the interests of thousands, must be told at once 
what resistance they may expect. It is the more important that 
the matter should be publicly discussed, because very few notices to 
occupiers-—perhaps not any—have been given, and owners of property 
so seriously menaced are as yet unaware that such a railway is con- 
templated. These observations apply equally to the other scheme 
—that of the Waterloo and Charing-cross Electric Railway (Exten- 
sions). Parliament last year authorised the construction of a rail- 
way from ‘Waterloo to Charing-cross, Notice is now given for 
extensions east and west.” 


NOTES AND MEMORANDA. 

A CORRESPONDENT in Paris says :—‘‘ You are probably not aware 
that india-rubber is now adulterated with finely pulverised cork. 
Pulverised cork is worth about 44d. per lb., while the india-rubber, 
to which it is added, “floating quality” is worth 9s. per lb. or 


-| more, 


Proressor O. SILvESTRI, of Catania, has found that the 
basaltic lava, in the neighbourhood of Etna, contains small geodes 
filled with crystallised paraffine. The paraffine is in large 
translucent plates of waxy appearance and yellowish-white colour, 
with a melting point of 56deg. It is soluble in ether and in 
boiling alcohol. 

A PATENT has been granted in Germany for a leather lac, con- 
sisting of 3 parts of wax and 2 s of castor oil, as well as 
colouring matter, added to a filtered solution of 80 parts of shellac 
in 15 parts of alcohol. The whole is evaporated in a vacuum to 
the constituency of syrup. This lac is put on the leather with 
brushes, which are wetted with spirits of wine or colourless 
spirit lac, 

M. DuMAS recommends water saturated with alum for extin- 
guishing fires, its value being supposed to be due to the coating it 
gives to objects wet with it, which prevents contact with the 
oxygen of the air, and thus diminishes the rapidity of the combus- 
tion. The Minister of the Interior has recommended that the fire- 
men of the French towns be supplied with facilities to use such 
solutions of alum, 

A PAPER was recently read before the Academié des Sciencés on 
**Electro-chemical Deposits of Various Colours, Produced on 
Precious Metals for Jewellery,” by M. Weil. He presented pieces 
of gold and silver jewellery, a: BenelPe industrially with oxides 
of copper, by his processes. The colours resist friction, dry or 
moist air, air vitiated by sulphuretted hydrogen or coal gas, and 
light. M. Edm. Becquerel recalled the al obtained by his 
father with oxides of lead and iron. 


For drilling glass M. Gougy, of Paris, says it is not sufficient to 
know that spirits of turpentine, or spirits of turpentine with garlic, 
forms the best lubricant for the drill, The drill must have a 
certain form. An ordinary drill will often split the glass. A 
three-cornered saw-file sharpened up to a point like a three-cornered 
scraper is often recommended, but Sr. Gougy says the best drill is 
the three-cornered file sharpened in this way, but with one corner 
taken off, so that the cross section of the dri near the point is that 
of a truncated cone, and the point of the drill isa chisel point 
from ‘5 to 1 millimetre in width. 

THE Registrar-General’s return for the week ending December 
2nd shows that the annual rate of mortality in that week in 
twenty-eight great towns of England and Wales averaged 22°3 per 
1000 of their aggregate population, which is estimated at 
8,469,571 persons in the middle of this year. The six healthiest 
places were Bolton, Portsmouth, Leicester, Birkenhead, Bradford, 
and Derby. In London 2535 births and 1605 deaths were 
registered. Allowing for increase of population, the births were 
76 and the deaths 142 below the average numbers in the 
corresponding weeks of the last ten years. The annual rate of 
mortality from all causes, which had been equal to 20°0, 21°1, and 
22°5 in the three preceding weeks, declined again to 21°5 last week. 
During the first nine weeks of the current quarter the death-rate 
averaged 20°5 per thousand, against 20°7 and 20°8 in the corre- 
sponding periods of 1880 and 1881. 

A GERMAN chemist named Puscher states that he has met with 
great success in using glycerine together with glue. While gene- 
rally, after the drying of the glue, the thing to which it is applied 
is hable to break, tear, or spring off, if a quantity of glycerine 
equal to a quarter of the quantity of glue be mixed together, that 
defect will entirely disappear. Puscher also made use of this glue 
for lining leather, for making globe frames, and for smoothing 
parchment and chalk paper. He also used it for polishing, mixing 
wax with glycerine, and using it as an underground for laying on 
aniline red colour. The red was found to exceed all colours in 
which glycerine is not used. The glycerine has also some proper- 
ties in common with india-rubber, for it will blot out pencil marks 
from paper, so as to leave no mark whatever. The Boston Journal 
of Chemistry says a paste made of starch, glycerine, and gypsum, 
will maintain its plasticity and adhesiveness longer than any other 
cement, and therefore recommends itself for cementing chemical 
instruments and apparatus used by pharmacists. 

STATEMENTS on the melting point of selenium are at variance, 
for it sometimes becomes soft long before it is really fluid. When 
melted and allowed to cool very slowly, selenium becomes granular, 
or crystalline, with a leaden -~ to reddish violet colour. In this 
form it melts at 217 deg. (423 deg. Fah.) without previously 
softening. According to Bettendorff and Wiillner, the amorphous 
selenium begins to soften between 40 deg. and 50deg. C. (104 deg. 
to 122deg. Fah.). Berzelius says it softens when warmed, at 
100 deg. C. (212 deg. Fah.) it is semi-fiuid, and perfectly liquid at a 
slightly higher temperature, but on cooling remains soft like 
sealing wax, so that it may be drawn out in long, elastic, trans- 
parent threads. Sacc says that selenium has no definite melting 
point, for it softens and hardens gradually; that it probably melts 
at 200 deg. C. (392 deg. Fah.), for at that temperature it ceases to 
adhere to the bulb of the thermometer. The Scientific American 
says it is completely melted at 250 deg. C. (482 deg. Fab.), and when 
cooled to 150 deg. C. (302 Fah.) it is entirely so id 

SomE interesting statistics have been communicated to the Z'imes 
by a Berlin correspondent as to the experiment tried this year of 
establishing summer post and telegraph offices on mountain peaks, 
and other remote and solitary spots in Germany much visited by 
tourists. The result has been such as to encourage a repetition 
of the practice. In all, 103,585 letters and 8064 telegrams were 
thus forwarded ; more than 23,000 of the former alone having been 
despatched from the Bastei, a lofty precipice in the Saxon 
Switzerland. From the Wartburg, in Thuringia, 20,000 letters 
have been sent, and an equal number from the Schneekoppe, in the 
Giant Mountains, from the Brocken, in the Harz, 16,000, and so 
on. From the Brocken and the Schneekoppe were sent 1576 and 1279 
telegrams respectively. The inventiveness of Dr. Stephan, the 
Postmaster-General of the Empire, is notorious. Several bodies 
of officials from St. Martin’s-le-Grand have come over to Berlin 
within the last year or two to study the working of the General 
Post-office—an institution in which the most captious foreigner 
could find little to criticise. . 

Ar the last meeting of the Chemical Society, Mr. Toms read a 
paper ‘‘ On the Chemistry of Hay and Ensilage.” The author has 
analysed various samples of hay, and contrasted them with 
analysis of ensilage, i.¢., grass buried whilst green in a water-tight 
pit or “silo,” and subjected to pressure. It is well known to 
chemists that hay-making is not a mere drying of grass, but that 
a fermentation also takes place, which developes the well-known 
perfume of hay, and during which the grass loses its green colour. 
A specimen of good hay dried contained fatty matters, 2°17 per 
cent.; free acetic acid, 1'89; sugar, 3°42; starch, 12°46; gum and 
mucilage, 27°25. A specimen of brown hay from the same rick as 
the last, but from a portion of the stack which had heated, con- 
tained fatty matters, 4°26 per cent.; aldehyde, which formed a 
mirror with ammonia silver nitrate ; free acetic acid, 5°38; sugar, 
6°94; starch, 3°42; gum and mucilage, 24°77. More than two- 
thirds of the starch had thus disappeared, and apparently had 
been converted into sugar, &c. Three specimens of ensilage were 
analysed: One differed very little from ordinary grass; the second 
was brown, and smelt strongly of tobacco, it contained more 
acetic acid and sugar, but less starch; the third specimen repre- 
sented fodder which had been buried eighteen months—it still ccn- 
tained starch-sugar, but was not acid, but was mouldy. Mr. 
O’Sullivan did not think that the author had proved the presence 
of starch in the hay or peers because other substances, such as 
gum and —T when boiled with dilute sulpburic acid, fur- 
nished cupric oxi ces. 
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THE American réceived at Cork on Monday night 
announce the deaths of uel es the inventor of the 
Remington rifle, and of Mr. Henry C. Murphy, president of the 
trustees of the Great Brooklyn Bridge. 

A vEw days since the steamer Polam left London for Galatz with 
two torpedo boats on her deck constructed by Messrs. Yarrow and 
Co., for the Roumanian Government, for service on the Danube. 
These torpedo boats are of the size usually termed second-class, 
and had a speed on the official trial of sixteen and a-half knots. 


A CORRESPONDENT in the Contract Journal asks, ‘‘ How it is our 
paper makers are compelled to go to America for the best chilled 
—- for glazing calenders?” and says, ‘‘ Neither our English nor 
Scotch engineers can, or do, produce any as good as the Americans. 
It appears strange, but it is nevertheless true.” We may ask, is 
this true? 

Tue following notice to Parliamentary agents has been issued 
from the Committee Clerks’ Office, House of Lords, viz.:—‘‘ The 
Parliamentary Office will be open on Saturday, December 16, from 
lla.m. to 8 p.m., for the reception of Bills to be deposited under 
Standing Order 32; and the agents are particularly requested to 
make the deposits as early in the day as possible.” 

AN automatic electrical appliance for of the 
approach of trains, invented by M. Mors, has been successfully 
tried on the Paris-Lyon-Méditerranée line. It consists of a box 
filled with mercury placed under the rail at the required distance 
from a bell; the trepidation, caused by the train passing over it, 
agitates the mercury, and forms contact with the wire communi- 
cating with the bell, thus causing it to ring. 

TuE North Staffordshire Mining Institute have decided to com- 
municate with other institutes with a view to taking action upon 
the recent ruling of the Lord Chief Justice in the case of Plant v. 
the Cheadle Valley Colliery Company. In that decision the word- 
ing of the Act, that a certificated manager must daily inspect every 
we of the working of a mine, was interpreted literally, and the 

North Staffordshire engineers contend that the carrying out of 
such a regulation is an absolute impossibility. 

THE Ship Canal Gazette, of which we have received the fourth 
issue, published by John Heywood, Manchester, shows that a six- 
teen-page paper may be filled week after week with matter con- 
cerning one important industrial scheme. It might be suggested 
that the Gazette could usefully occupy some of its space with more 
detailed technical and statistical ialenetien concerning the canal 
and its working; but this, perhaps, is to be given hereafter. The 
issue of the 6th inst. says :—‘‘ The event of the week has been 
the official approval of the ship canal by the Manchester Corpora- 
tion.” 

WE are informed that on Saturday, shortly after the Prince of 
Wales visited the ruins of the fire in the City, Messrs. Forster, 
Porter and Co. were able to reach their strong room, the entrance 
to which is secured by a pair of Chubb’s massive steel doors. 
With very little trouble Messrs. Chubb’s men opened the doors, 
and the room was then entered by the directors, who found all the 
contents uninjured. Several-tons of books were quickly removed, 
and it may be mentioned that though there were safes inside the 
room, the books which were lying outside the safes were uninjured 
by fire. 


Tue extensive railway carriage building works of Messrs. Brown, 
Marshalls, and Co., Limited, at Salsley, near Birmingham, extend- 
ing over an area of 10 acres, are now lighted by electricity. The 
lighting is effected by means of forty Brush arc lights of 2000 
nominal candle-power each, driven by one of Fowler’s 16 N.H.P. 
semi-portable engines, the work having been carried out by the 
Birmingham and Warwickshire Brush Electric Light and Power 
Company, Limited. The result is very satisfactory, both as regards 
efficiency and economy. This is believed to be one of the largest, 
if not the largest installation of arc lights in the Midland counties, 
and Messrs. Brown, Marshalls, and Co. have concluded a contract 
with the Birmingham and Warwickshire Company, extending over 
a considerable number of years, for the maintenance of a supply of 
light, which though many times more efficient, will compare 
favourably, as regards cost, with their previous illumination by 
gas, and, when added to this, the character and quality of the light 
are taken into consideration, and the general cheerfulness and 
stimulating effect which an abundant supply of good light has upon 
workmen, it is apprehended that a positive saving can be shown 
by the increased amount of work which can be turned out ina 
given number of hours. 

H.M.S. DOLPHIN, the first of two similar vessels built by Messrs. 
Raylton Dixon and Co., for H.M. Navy, under the superinten- 
dence of Mr. J. G. Allen, Admiralty overseer, assisted by Mr. 
Adam, was recently launched. The chief dimensions are—Dis- 
lacement, 1000 tons; engines of 750-horse power; armament, two 
in. breech-loading guns, placed in forecastle and poop for chase 
guns, and two broadside breech-loaders of 5in. bore, one 7-pounder 
boat gun, and two Gardner guns, which are somewhat similar to 
the well-known Gatling guns. The vessel is very similar to the 
Condor, which did such excellent service at the Marabout Forts. 
She is built on the composite principle, that is, she has iron frames, 
steel bulkheads and flats, ed the shell consists of two thicknesses 
of teak 3in. each, copper fastened and screw bolted to the frames, 
stem and keel of English oak, bottom covered with copper up to 
water line; lining of poop cabins and all the bulwarks are of thin 
steel plates instead of wood, to prevent splinters; horizontal 
engines of 750 indicated horse-power are made by Messrs. R. and 
W. Hawthorn, and will be put on board*at Middlesbrough Dock. 
They were exhibited complete at the recent Tynemouth Exhibition, 
where they were much admired. This is the seventeenth vessel 
launched by Messrs. Dixon this year, and H.M.S. Wanderer will 
be launched in about five weeks. They have now in hand build- 
ing and to lay down nineteen steamers, mostly of large size, some 
of them being over 4000 tons. 


THE arrangement consisting of a combination of the Robinson 
cups used for meterological purposes and an electric current acted 
upon at each revolution of the cups, which was described by Mr. 
Joseph Thompson at the last Wigan ting of the Manch 
Geological Society, and which he proposes to introduce into 
mines for the purpose of recording on the surface at any moment 
the state of the ventilation in the mine, was under discussion at 
the meeting of the society in Manchester on the 5th inst., and 
was very favourably commented upon. The chief objection 
raised was the liability of the mechanism of the cups to be in- 
juriously affected by the dust in the mine; but this Mr. Thompson 
said he proposed to overcome by enclosing the mechanism in a dust- 
proof box, which might be made air-tight if required. It was 
ete whether governors might not he attached which would 
in 


icate any partial stoppage of the air; but Mr. Thompson, whilst 


admitting the great importance of securing such a means of giving | 


an alarm in case of the ventilation being wrong, said he did not at 
present see how it could be applied to his arrangement, Mr. C, E. 
De Rance, of the Geological Survey, at the same meeting read an 
interesting communication with reference to an important discovery 
of manganese ore near Abergele, in Denbighshire, occurring in the 
old red sandstone. The deposit, he explained, occurred in a bed 
and not in a vein, as in the ordinary way, and reached a thickness 
of 17ft. of solid ore. The deposit had been opened out by the 
Abergele Hematite Company, and its existence had previously 
been so little suspected that the ore had actually been used for 
paving purposes. He was of opinion that close investigation of 
similar to ities throughout North Wales would lead to the dis- 
covery of other deposits of like nature, which would be of great 
value, considering the present demand for manganese for the manu- 
facture of Bessemer steel by the spiegeleisen process. The source 
of this ore, he was of opinion, was the b t beds themselves, 
the metal being concentrated by the percolation of water down- 
wards until arrested by the i 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Oo., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twiermever, 

NEW YORK.—Tue Wititmer and Rogers News Company, 
81, Beekman-street. 


PUBLISHER’S NOTIOE. 


*," With this week's number is issued as a Supplement, an illus- 
tration of an American Mogul Locomotive, Newfoundland 
Railway, Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 


TO OORRESPONDENTS. 


cases, be accompanied by a large envelope legibly directed by the 
soriter to himself, and bearing a 1d. postage stamp, 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 


contamning 


J. pe G.—Johnson's “ Patentee’s Manual,” Agnew “ On the Law of Letters 
‘atent,” 

Paper-MAKER.—No advantage would be gained by the change you q 
No alteration in gearing can affect the fact that you want to lift a certain 
number of tons of water a given height in a fixed time. By reducing the 
weight of water or increasing the time you can diminish the power 
required, but not otherwise. 


CEMENTING LEATHER TO IRON. 
(To the Bditor of The Engineer.) 
Sir,—I shall be obliged to any of your readers who will tell me how I 


can permanently secure or cement leather facings to the flat rims of 
small cast iron friction wheels 6in. diameter by l}in. face. 
Birmingham, December 18th. 
SUBSCRIPTIONS. 
Tur Enorwerr can be had, from newsagent in town or country 
at the various railway on, if preferred, be supplied direst 
the office on the following (paid in advance) — 
Half-yearly (including double numbers).. .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. £1 9s. Od, 


occur, an extra charge of two shillings and sizxpence per annum will 
made. for transmission abroad. 

, Cloth cases for binding Tux Encinerr Volume, price 2s. 6d. each. 

A complete set of Tux Enxcinxer can be had on application. 


Remittance by Bill in London. — Austria, Buenos A and Algeria, 
lorway, Peru, Spain, Sweden, 
pore, £2 0s. 6d. Manilla, 


ing 
report onl dot the Council for the ensuing year. 


following pes will be read:—‘‘ Popular Weather Prognostics,” by the 
Hon. R, A 


i ‘M.S., will exhibit (1) a series of typical 
clouds in monochrome, and (2) a series of sketches of clouds in colour 
made in June, July, and August, 1882. 
Cuemicat Sociery.—Thursday, Dec, 21st, at 8 p.m.: Papers to be read. 
‘On the Condensation Products of Oenanthol,” Part by Mr. W. 
Perkin, jun., Ph.D. (2) ‘‘On the Behaviour of the Nitrogen of Coal 
during Destructive Dis' tion, with Observations on the Estimation of 
4 @), the Absorption of Weak 
ool,” by Messrs. E. J. Mills, D.8c., 
.8.,and Jokichi Takamine. (4) ‘‘ Note on Nitrobenzyl Cyanide and 
some Derivatives with Diazo Bodies,” by Mr. W. H. Perkin, Ph.D., F.R.S. 
Society or Arts.—Monday, Dec. 18th, at 8 se: Cantor Lecture, 
‘‘Dynamo-Electric Machinery,” by Professor Sylvanus P. Thompson, 
D.8c. Lecture III., ‘The Dynamo as a Motor.” Wednesday, Dec. 20th, 
Ph os Sixth o1 m . The Utilisation of Waste: A Quarter 
ofa tury’s Progress,” by Mr. Peter Lund Simmonds, 
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OBSTACLES IN THE WAY OF ELECTRIC LIGHTING. 

In our last impression we dealt at some length with the 
report on electric lighting prepared by Mr. Stayton, C.E., 
for the Chelsea Vestry Board. Mr. Stayton considers in 
general terms the difficulties which stand in the way of the 
general adoption of the electric light in Chelsea, and 
what he has said, and the. information on the subject 
which he publishes, are worth more consideration 
here than we have yet given them. We have already 
called attention to his estimate for lighting Chelsea, viz., 
£375,000. He does not give particulars of the way in 
which the sum is made up, but we may presume that it is 
obtained by merely extending the items of his.smaller 
estimate for lighting a portion of the district, namely, 
£85,000. Of this £25,000 is for conductors, or very nearly 
- three-tenths of the whole. On the same basis the cost of 


‘| current be 10 volts, then 


conductors for the whole of Chelsea would amount to 
£112,500. Whether three-tenths of the entire outlay on an 
electric light installation is too great a proportion for the 
conductors we are not prepared to say, but if we read this 
statement in connection with that made by Dr. Siemens, 
in his address published in our pages last week, it will 
be readily understood that the paramount obstacle at pre- 
sent to the extension of electric lighting is the cost of laying 
it on, so to speak; and this is much greater when iacan- 
descent lamps are used than it is when arc lamps are 
employed. This may not be clear to engineers and others 
who are not electricians, but the reason why admits of very 
simple explanation, The capacity of a wire as a con- 
ductor of electricity may be said to refer only to the quan- 
tity of electricity sent through it. Quantity is measured 
by Coulombs, a Coulomb being the quantity of electricity 
equivalent to one Ampére per second. In practice, 
however, the Coulomb is never used. The time unit is 
taken as understood. Certain relations exist between the 
number of Ampéres of current that any given wire can 
conduct and the heating of that wire, and the heating is, 
so far as is known, only a function of quantity, and has 


mation. | nothing to do with electro-motive force or tension; that is 


to say, a wire will be heated just as much by transmitting 
a current, say, of 10 Ampéres with an electro-motive force 
of 5 volts as it would be if the current had an electro- 
motive force of 200 volts. Much the same thing 
may be said of a steam pipe. Its temperature is not 
exalted in the same ratio as the pressure of the 
steam passing through it. Thus the temperature of 
5 lb. steam is 228 deg., while that of steam of 150 Ib. is 
366 deg. We have arise in temperature here of but 138 deg. ; 
but it is evident that the pipe is in any given period—as a 
second or an hour—transmitting thirty times as much 

wer when the high-pressure steam passes through as it 
is when the low-pressure steam is flowing. In the case of 
electricity it is desirable, as pointed out by Dr. Siemens, 
that the current should have a high electro-motive force, 
because the higher it is the greater, other things being 
equal, is the amount of work in lighting that any 
given conductor can perform. The efficiency of a cur- 
rent can measured in horse-power by multiplying 
the number of Ampéres by the electro-motive force in 
volts and dividing by 746: Thus let us suppose that the 
current which a given wire will just bear without undue 
heating is 45 Ampéres. If the electro-motive force of this 
10 x 45 
746 
nearly. If the electro-motive force were augmented to 
250 volts we should have as = 15-horse power 


‘ 


= 06-horse power 


nearly, the work done by the wire being twenty-five times 
as much in the latter case as in the former. 

Now, unfortunately, the incandescent system does not 
require a high electro-motive force; indeed, cannot deal 
with it. About 45 volts is the measure of the current 
with which incandescent lamps can deal; and if the 
dynamo sends them a current of higher tension it must be 
reduced by working the lamps in multiple arc, or other 
devices known to electricians, such as subdividing the 
current from a given machine, or winding for quantity 
rather than intensity, but these devices in practice mean 
more wire and consequently more outlay. In the case of 
the arc lamp, however, the matter stands on a different 


~ | footing. These lamps can deal with and like high tension 


electricity, and they are always worked in series ; that is to 
say, the current successively through a number of 


ai| them, the quantity remaining the same but its electro- 


motive force being reduced at each lamp. Consequently 
the facilities which exist for transmitting electricity over a 
given conductor for are lighting are very much greater 


te} than is the case when incandescent lamps are used. 


Furthermore the quantity of light got out of a 
given current with an are lamp is larger than 
can be obtained with incandescent lamps. Thus it 
may be taken as certain that 1000 candles, real not 
nominal, can be got with one effective horse-power 
expended in the lamp; but it is well known that not 
more than at the utmost ten 20-candle incandescent 
lamps can be run by one horse-power. Measured only in 
terms of light-giving functions, the arc lamp is at least 
five times as effective as its rival. But inasmuch as 
incandescent lamps must be used, it now remains for 
electricians to devise some method of reducing the cost of 
conductors, and this eee be supplied by the secondary 
battery. Secondary batteries have been regarded chiefi 
as storage batteries—means by which electricity, and wi 
it light and power, might be carried about from place to 
= The anticipations formed concerning what M. 
‘aure’s invention would effect in this way have not as yet 
been realised; but an unannounced use for second 
batteries has turned up. There appears to be little diffi- 
culty in using them as regulators. Thus a number of 
them might A laid down in any given district at what 
may be termed sub-stations. Thé engine at a central 
station would supply these batteries with high tension 
electricity, 500 volts or more if need be, and they would 
give out as they were called upon currents of much lower 
tension, which would be conveyed over short lengths of 
wire to houses close by. We can do no more here 
than sketch the general idea involved; for little is 
known. certainly concerning the proper conditions for 
such working. It remains to be seen, too, whether there 
will or will not be much loss of efficiency ; yet it is clear that 
if a regulator battery, as we must call it, takes in a current 
of, say, 100 Ampéres with an electro-motive force of 150 
volts, and gives out 100 Ampéres with an electro-motive 
force of but 50 volts, a tremendous loss will be incurred. 
We do not say that any such result is to be feared, but 
that some loss will take place is certain. Concerning these 
batteries we may reproduce here what Mr. Stayton’s 
report has to say on the subject. His sixteenth question 
to the various companies he consulted was— Does your 
system include the use of accumulators ; if so, of what 
kind and where are they to be fixed?” The replies ran as 


follows :—Brush : “Oursystem includes the use of accu- 


mulators of the usual kind, although we are not dependent 
on them. They would be fixed at each house having the 
light, or.at convenient intervals in or —— lines join- 
ing the lamps or with the generators, tails not yet 
decided.” ison: “We do not recognise the use of 
accumulators as economical or necessary in the Edison 
system of distribution.” Jablochkoff : “No accumulators 
necessary.” Swan: “We propose to use accumulators as 
soon as they are fairly in the market. We consider they 
will be a most useful adjunct, but should be unable to 
tender for them at the present time.” Ferranti and Co.: 
“ No, we consider accumulators unn for a compact: 
district like Chelsea.” Pilsen-Joel: “It is advisable in 
many instances to use accumulators.” Siemens: “It might 
be advisable to use accumulators which would either be 
fixed in the houses or at the station, or in both.” 

Even though the conductor difficulty was got over, 
another obstacle to electric lighting exists which must soon 
be dealt with, namely, the means of ascertaining how much 
each householder ought to pay. The equivalent of the gas- 
meter must be forthcoming ; but nothing likely to answer in 
practice has yet been invented. There are several current 
meters known to electricians, but they will not answer. 
We may name, for example, Edison’s, concerning which 
Mr. Stayton says :—“ The Edison electro-deposit meter has 
been devised to measure electricity by means of two zine 
plates, which are carefully weighed before being placed in 
it. To obtain the quantity of electricity used, the plates 
are taken out and weighed, and the =1,th of the 
current ——— is thus — It is obvious that 
a slight error or defect might prove a gigantic discrepancy 
in the total, and further, a householder would apparently 
be unable to check either the daily consumption or the 
calculations of a company, as under this system the plates 
are removed from the meter and taken to the office and 
weighed, new plates being inserted.” We have not the 
least doubt that a good meter can be invented, but the 
sooner it is done the better. In conclusion we may say 
that we have called attention to but two of the more 
prominent obstacles which stand in the way of the exten- 
sion of the electric light. We cannot avoid alluding to 
one other which is not of a technical nature—we refer to 
the reckless system of financing, which has distinguished 
the operations of but too many companies ostensibly formed 
to introduce new inventions. But the time cannot 
now be far distant when sound enterprise will be cleared 
from the growth of rash —- which has surrounded 
and almost choked it. finance, as in other matters, 
there is a law of survival ‘of the fittest, and ere long the 
public will be in a position to form an opinion concerning 
the enterprises which are and are not likely to survive. 


THE INSTITUTION OF CIVIL ENGINEERS. . 


THE annual meeting of the Institution of Civil Engineers . 


takes place on Tuesday next, when the members will elect the 
President and Council for the coming year. There are no 
burning questions to discuss; the designation and rights of 
Associate-Members seem to have been successfully settled, 
and the candidates put forward by the present Council as 
eligible will doubtless be elected with the usual dull 
decorum. As regards the government of the Insti- 
tution, the system of making up a “house list” has, 
on the whole, proved convenient and useful; without it a 
large number of the members and associates who vote, und 
who have no intimate knowledge of the leaders of the pro- 
fession, would find it difficult to choose, and there would 
be an undesirable tendency to form cliques for the advance- 
ment of particular men. But the house list is justifiable 
only so long as it is fairly representative, affording suffi- 
cient range of choice to the members, and to this end it 
should not be restricted to names preferred by the Council 
who prepare the list. The right of the voting members 
to substitute names of their own choosing for those on the 
list, and that right of voting for a less number than the 
prescribed fifteen, which in its effect on the election of a 
favoured candidate is not always appreciated and under- 
stood, are the ultimate safeguards of the members’ 
privileges, but the graceful anticipation of an pular 
wish by widening the field of selection would, if done 
voluntarily by the Council, really render their own seats 
at the table more secure. Some plan by which the mem- 
bers of Council should retire by rotation, though eligible 
on future occasions, is worth consideration. 

It is questionable whether the present method of choos- 
ing a B yeng ee is the best that is possible. The list of 
candidates for the Council may be made up without much 
difficulty. The nucleus is formed by the names of those in 
office, and there are always enough eligible men outside the 
fifteen who hold office who may with, propriety be included ; 
but any selection by the Council of one among themselves 
for the a honour of all would impose an invidious 
task which may well be avoided. The present method of 
escaping this delieate duty, by naming in the house list for 
the post only the senior vice-president, is open to objection, 
for now that the custom, introduced when Mr. Bateman 
was president, seems established, of holding office only for 
one year instead of for two years as formerly, the succession 
of new men by mere seniority may be more rapid than the 
supply of suitable candidates. For, according to this system, 
every member of Council will hold in turn the post of pre- 
sident, or at any rate have the refusal of it, although it can 
hardly be doubted that many who are most properly elected 
to the lesser dignity are not, in the opinion even of those 
who chose them for the Council, the right men for the 
President’s chair. It may be considered whether it would 
not be better, instead of —_ one name only, to 
nominate three, say, the president whose one year of office 
is expiring, and the two senior vice-presidents ; or, as 
another plan, to nominate no one, but to let the office of 
President fall to the vice president who receives the 
greatest number of votes for that office. 

At present the Institution stands high in public esteem ; 
at no time were engineers more n to the interests 
of the community ; works of onigulinale and importance 
grow in number every year; vast sums of money are 
invested in enterprises almost entirely on faith in the 
engineer whose name is appended to a prospectus, and the 


& 
*,* In order to avoid trouble and confusion, we find it necessary to ; 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all : 
fis 
No notice will be taken of communications which do not comply 
with these instructions. ‘ 
*,* All letters intended for insertion in THe ENGINEER, or 
ere must be accompanied by the name and 
Tess 0, writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance ee - 
at the published rates will receiwe THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
adwice to the Publisher. Thick Paper Copies may be had, if preferred, at 
inereased rates. 
Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, ay, 
tzer! ey, Uni 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
jus, ies, £2 5a. 
ADVERTISEMENTS. 
*," The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence ; odd lines a 5 
charged one shilling. The line averages seven words. When an advertise- 
Po ts from the country must be accompanied by a post-office 
in payment. Alternate a ivertisements will be inserted with 
practical regulari ty, but regularity cannot be guaranteed in any such case. 
AU except weekly advertisements are taken subject to this condition. ; 
Advertisements cannot be Inserted unless Delivered before Six . 
o'clock on Thursday Evening in each Week : 
Letters relating to Advertisements and the Publishing Depa~tment of 
= to be addressed to the Publisher, Mr. George Leopold Riche; Git 
letters to be addressed to the Bditor of Tux Enoinerr, 163, Strand. ; 
MEETINGS NEXT WEEE. : : 
Tax Ixstirvtion or Crvit Dec. 19th, at 8 p.m. 
HE METEOROLOGICAL SOCIETY.— Dec. 20th at The 
& AN 


452 


THE ENGINEER. 


Dec. 15, 1882. 


President of the Institution for the time being, in that he, by 
his election to that office has the supposed approval of all his 
brethren, carries the greatest weight of all. Noblesse oblige. 
One leading characteristic of the English engineer is 
the permanence and solidity of his works as compared with 
those of his compeers in newer countries; and a man 
strong in his position will decline to have his hands forced 
by eager promoters who desire an undue cheapness, and 
will even more scrupulously abstain from influencing sub- 
scriptions to his own schemes by fallacious estimates of 
cost. But inthe engineering, as in other professions, there 
are short cuts to fame, and there is no greater enemy 
to the profession than he who, venturing on hazardous 
methods, or allowing too narrow a margin of safety 
in his structures, discredits, by the temporary success 
of such schemes, the estimates of prudent men. 
There have been too many failures in recent years by this 
lowering of the standard of quality; and our English freedom 
from that paternal supervision and interference of Govern- 
ment engineers which obtains in foreign countries is at 
stake, for loss of life as well as property are distinctly 
traceable to faulty design and cheap construction. Mem- 
bers of the Institute should give due weight to such 
considerations in making their choice. For our own 
part we should like to see a less rigid adherence to a pre- 
scribed order of election. If it be deemed best on the 
whole that one year rather than two should be the term 
of office—and good reasons are not wanting why eminent 
and busy men should prefer the shorter term—at any rate 
an occasional exception to such a rule would be advan- 
tageous ; and it is desirable that members in filling up 
their balloting papers should remember that they may 
insert the name of any one they please, whether he has 
held office already or not, who is in other respects eligible 
according to the simple rules of the Institution. 


THE HYDRAULIC POWER OF THE RHONE, 


THE question of utilising, to a reasonable extent, the 
hydraulic power of the Rhone at Germany has lately as- 
sumed a remarkable development, to which the attention of 
engineers may well be directed. In its present form the 
question arose from certain claims put forward by the 
Canton de Vaud in connection with the floods of the Lake 
of Geneva. These claims date back to the beginning of 
the eighteenth century, and have culminated in a lawsuit, 
brought by the Vaudois Government against that of 
Geneva before the Federal Tribunal. The Vaudois 
Government ascribe the increase of tioods to works con- 
structed in 1829-42 to obtain hydraulic power for the 
benefit of the water service of Geneva. The Genevan 
authorities, cn the contrary, maintain that the floods were 
in no way affected by the works in question, adding that 
the deepening of the bed of the Rhone, which had been 
brought about by their construction, would have been a 
more than sufficient compensation, even if the level of the 
lake could be effected by any but meteorological causes. 

In 1873 the Canton de Vaud obtained a report from M. 
Legler, engineer to the Linth Canal in Glarus, and Pro- 
fessor Pestalozzi, of Zurich, upon the best means for pre- 
venting the floods on the lake, paying, at the same time, 
due regard to the wants of the hydraulic service of Geneva. 
Somewhat later the Geneva State Council—or Ministry as 
we should term it—was offered the Henneberg scheme, so 
called from one of the principal promoters. By this scheme 
it was intended, with a view to promoting new industrial 
enterprises in Geneva, to create a much larger motive force 
than MM. Legler and Pestalozzi proposed to maintain, and at 
the same time to diminish the floods. The scheme met 
with little public support. Its practicability, indeed, was 
not contested, but it appeared doubtful whether the crea- 
tion of hydraulic power was sutticient of itself to call into 
existence new industries. Nevertheless the Council, 
hoping thereby to conciliate the Vaudois, submitted to the 
Grand Cantonal Council—or State Parliament—a Bill 
which should grant the necessary powers to the Henneberg 
Company. But they did not attain their object. On the 
one hand they had scarcely presented the Bill when the 
Canton de Vaud formally opened hostilities; and on the 
other, the Henneberg Company, finding itself unable 
to furnish the required guarantees, demanded that the 
matter should be indefinitely postponed. So the question 
rested during 1879 and 1880, although the lawsuit con- 
tinued. In the beginning of 1881, however, M. Henneberg 
and his friends, backed this time by an important foreign 
company, again put forward their scheme, and again the 
Council of the State submitted the question to the Grand 
Council. The Commission appointed to examine it did 
not present their report till January, 1882, when, contrary 
to all expectation, they advised no substantial guarantee 
to protect the interests of the City of Geneva and of the 
various manufacturers, and they agreed with the promoters 
in opposing certain measures which other members of the 
Assembly wished to see adopted. 

Public opinion was averse to seeing the interésts’of the 
town sacrificed to those of a foreign company, and began 
to pronounce loudly against the scheme. Gradually 
the idea that the concession suggested should be granted 
to the municipality itself gained ground ; and some letters in 
favour of this idea by M. Merle d’Aubigné, director of the 
waterworks, and by M. Turrettini, produced so great an 
effect that the grand council was compelled to adjourn 
the discussion of the subject till September. At this 
juncture the municipal elections took place, and resulted in 
giving a large majority to those who wished the town 
itself to undertake the scheme, in preference to incurring 
the onerous conditions with which it was threatened. M. 
Legler was appointed to report on the question by the new 
authorities, partly because he was trusted by the Vaudois, 
and partly because he already d much information 
on the subject. His project, though it differed from the 
Henneberg scheme, was equally advantageous. The com- 
mission appointed to receive it obtained also an opinion 
from M. Arthur Achard, a well-known engineer of Geneva, 
which was in its favour. These preliminaries being 
settled, the municipality decided, on the report of M. 
Turrettini, member of council, to ask that the concession 
should be placed in their hands, and to this the Grand 


Council assented on September 30th. It is hoped that 
these events will tend to conciliate the Canton de Vaud, 
as the scheme now in hand will accomplish those changes 
in the current of the Rhone which they desire, and there 
seems no reason why they should persist in fighting for 
that which they may obtain amicably. 

So much for the history of the subject, which is very 
interesting as an illustration of the way in which ques- 
tions of politics, law, and engineering get mixed up in our 
complicated state of society, and act and re-act upon each 
other. The actual engineering problem has now to be 
considered, as set forth in the reports of M. Legler and 
M. Achard. The problem may be stated thus :—To 
utilise at Geneva as much of the hydraulic power existing 
in the Rhone as is possible without injury to the dwellers 
on the Lake of Geneva. The original project proposed, 
with this aim, to work the hydraulic motors for ten hours 
per day only, impounding the waters in the lake for the 
rest of the twenty-four whenever there was any fear of a 
deficiency ; and its promoters counted on thus obtaining an 
average of 7200-horse power. This, however, necessitated 
the keeping of the mean level of the lake so high as 
seriously to interfere with the drainage and cultivation of 
the marshy land along its shores. M. Legier’s plan is to 
keep the motors always at work, unless this should be 
found undesirable during the winter. He takes as a basis 
a calculation by which the total discharge from the lake is 
99 cb. m. per second when the level is 1°50 m. above datum, 
and 325 cb. m. when the level is3 m. above datum. This dis- 
charge takes place through two channels, one on each side 
of the “Island,” so wel! known to all residents or 
visitors at Geneva. Of these the left-hand branch is that 
which it is proposed to form into what the report 
styles “the industrial channel.” For this purpose 
it is to be deepened to 4°50 m. below datum, and widened 
where necessary to 36 m., so as to make it in all respects 
equal to the right hand branch. On this will be built, 
immediately below the present Port de la Coulouvrenicre, 
a large house for the turbines ; and below this it will take 
the form of a wide tail-channel, separated from the other 
branch bya dyke, extending some 300 m. down the stream. 
This tail-race will have a fall of 1 in 10,000. At 
the upper end of the island, below the Pont de la Machine, 
a weir with movable needles, placed across the right branch, 
will enable any required part of the discharge to be 
diverted into the left or industrial channel. Between the 
lower end of the island and the turbine house will be a 
longitudinal weir with a number of sluices, by aid of 
which any water which has entered the industrial channel, 
but is not required for the turbines, may be diverted later- 
ally into the right hand channel. By properly operating these 
two weirs, the power delivered to the turbines can be kept 
perfectly regular, whilst at the same time the variations in 
the level of the lake are never allowed to exceed the limits 
which have been found to offer full security to all interests 
concerned. This regulation is very necessary in view of 
the sudden variations in discharge. Thus in April and May 
the discharge is at its minimum 100cb. m. per second, 
and the fall at its maximum—2‘62 m.—but in June and 
July, owing of course to the melting of the snows, the dis- 
charge attains its maximum of 530cb.m., and the fall 
its minimum of 1.30m. With these arrangements it would 
be possible to obtain a power of 2700-horse power, working 
day and night, and 7000-horse power if the work is concen- 
trated on ten hours, as proposed by M. Ritter. The weir 
with movable needles, which will take the place of the 
present fixed weir at the Pont de la Machine, will practi- 
cally be open from June to September, and closed from 
October to May. 

The mode proposed to utilise the power thus afforded 
is by Jonval turbines of 371 m. diameter, having an 
efliciency of 70 per cent., and giving each a net effect of 
63-horse power. For the proposed total of 2700-horse 
power there would be 30 such turbines, grouped in pairs, 
each pair occupying a chamber 7°20m. by 6 m., and geared 
to a single vertical shaft. Each of these would cost 
20,000f., and the cost of the masonry, machinery, &c., which 
would be required for them, may be taken at 40,000f. per 
turbine in addition. This gives for 30 turbines, complete 
with house, &c., 1,800,000f. To this has to be added 
200,000f. for dredging below the turbines, and 100,000f. 
for similar work above ; 150,000f. for the weir across the 
right bank ; 180,000f. for the dyke between the right and 
left branches, above and below the turbine house ; and 
70,000f. for contingencies. This gives a total of 2,500,000F., 
or just £100,000, as the first cost for providing 2700-horse 
power gross, or, say, 1850-horse power net. To this has, 
of course, to be added the cost of the transmission of this 
power to the manufactories where it is to be utilised. 

It must be remembered that the works here enumerated 
are much greater than would be required in many situa- 
tions where turbines might be placed on a river such as 
the Rhone, and that the exigencies of maintaining the 
proper levels have prevented the work from being carried 
out with anything like the maximum of economy. Never- 
theless, if we take the interest in first cost as £5000, and 
add even £10,000 to cover maintenance and renewals and 
losses, it will appear that the town of Geneva will have 
acquired a constant service of 1850-horse power at a yearly 
cost of £15,000. How does this compare with the expense 
attending the same power if obtained by steam? It is a 
tolerably well-established rule that one penny per horse- 
power per hour isa fair allowance to make for the cost of 
steam power, including interest, depreciation, and all 
expenses whatever. But 1850-horse power calculated on 
this basis gives a total of £67,525 per annum; and how- 
ever much we allow for the disadvantage of the water- 

wer in going day and night—which disadvantage may 
S removed if necessary—it still follows that the saving 
on the side of water-power is much over 50 per cent. 
From this point of view it certainly seems little less than 
a national disgrace that while we are burning up our 
inheritance in coal at so reckless a rate, the water-power 
of our rivers, which costs us nothing, is almost wholly 
running to waste; and especially should this be taken to 
heart by those who are interested in the welfare of Ireland, 
remembering that there, if coal is dear, water is of all 


things cheap. Is it too much to hope that the enterprise 
thus thrust, so to speak, on the town of Geneva, may 
awaken other cities and other countries to consider the 
wealth of power which they are systematically neglecting? 


ALUMINIUM, 


No metal nor any commodities of metal manufactured in and 
around Birmingham is at the preseut time in so active request 
as aluminium and its various alloys, produced by the Aluminium 
Crown Metal Works Company, Hollywood. The works have 
been built some five years, yet the invention has been perfected 
only about a year and a-half, and it was but recently that the 
goods were placed upon the market. Already, however, the 
demand is so freely expressed that one-twentieth part of the 
orders that have accumulated on the books cannot be executed. 
The author and patentee of the invention which this company 
is working out is Mr. James Webster, a retired engineer and 
metal manufacturer of Birmingham, who is the founder and the 
chief proprietor of the concern. He has spent upon the works 
and apparatus some £30,000, and in securing patents a further 
£2000 or £3000, Hollywood, in the midst of the agriculture of 
Warwickshire and away from the railway, is now the only place 
in the kingdom where ordinary aluminium is manufactured. 
Former attempts in this country are believed to have involved 
an unproductive aggregate outlay of between one and two million 
sterling, and France had become the main source of supply. So 
great a revolution has been effected in the manufacture that 
instead of resorting to precipitation, which means the production 
in nine months of a ton of aluminium at a cost of £1000, Mr. 
Webster, by the employment first of calcining furnaces for treat- 
ing ground aluminium and pitch, and subsequently of vertical 
retorts having steam and air forced through them, produces a 
ton of aluminium in a week at a cost of £100. Indeed, it is 
claimed that there is not only a saving of nine-tenth#in the 
cost, but also a gain of 19 per cent. of aluminium over the 
method of precipitation, and an analysis made by Mr. Jones, the 
borough analyst of Wolverhampton, would seem to support that 
claim. The metal need not now be confined to the manufacture 
of musical and mathematical instruments, watch chains, bushings 
for machinery, and the like, but can be used for purposes within 
a very wide range. Messrs. Webster and Co. claim that 
their aluminium bronze, which is a combination of aluminium 
and tin, nickel and copper, has greater power of resistance than 
the best gun-metal, and that it is very much lighter. The 
tensile strength of the bronze is set down at 42 tons to the 
square inch against the 28 tons resisting power of gun-metal. 
The lowest resistance recorded for this bronze is 36 tons. 
Samples of wire made from the bronze have been sent to London 
and Glasgow for telegraph coils, and they are being used for 
electric telegraph purposes in some parts of London. Mr. 
Webster has also succeeded in accomplishing the very difficult 
operation of uniting aluminium with other metals by a welding 
or soldering process. For the making of aluminium jewellery 
the demand is so great that the company assert that they 
“cannot supply one-hundredth part of the requirements.” Six 
times their present out-turn of the crude metal will soon, how- 
ever, be effected at Hollywood, for six new retorts are now in 
course of erection. Numerous applications are reaching the 
patentees from manufacturers at home, who desire to use the 
patents ; and from America and the European Continent — 
sums are tendered for the sole right to manufacture. A Frenc 
syndicate offered over a quarter of a million sterling for the 
patent for France ; for the right to make in the United States 
the offer from France was exceeded. Belgians and Germans are 
hardly less enthusiastic in their wish to possess exclusive rights 
in their countries respectively. 


WELL-DECKED AND FLUSH-DECKED VESSELS, 

Ar the north-eastern ports the capacities and comparative 
safety of well-decked and flush-decked vessels are being 
keenly criticised—the recent loss of one of the former class 
having revived an old controversy. Judging by the test of 
experience, the advocates of the well-decked vessels do not seem 
to lose in the dispute, but one point seems to be forgotten in 
it. It is the contention of the advocates of the well deck, 
or what may be, perhaps, better called the single-deck type of 
cargo vessel, that they are safer in a storm than the other, 
especially when the cargo is grain or other cargo in bulk. On 
the other hand, the advocates of the flush-deck type remark that 
the well is a source of danger, as it may be filled with water 
by a sea, and the additional burden may be disastrous. But it is 
overlooked that in the records of loss we have little or no indica- 
tion of the type of build of the vessel, and, indeed, the whole 
system of the reporting of loss of vessels, and the inquiry 
thereinto, is loose in the highest degree. It will be well if we 
turn from what can scarcely be settled by any ex cathedra 
pronunciation of newspaper critics, and look to the ma- 
chinery by which we have our maritime losses recorded and 
investigated. The reports that are made from time to time by 
the courts of inquiry figure at the period in the newspapers, but 
there is little or no after attempt to analyse them, to point out 
the causes of loss, or the types of vessel lost, and there is a still 
greater defection in the fact that the losses of vessels with all the 
crew are simply given up as mysteries that cannot be fathomed, 
which would yield no result to the investigator. One thing that 
is needed is that we should have a list kept up from time to time 
of all the vessels removed from the registry, the causes of 
removal, and where from loss, of the type of vessel, cargo, and 
other allied facts. It is experience that must ultimately decide 
all such controversies, but we have not as yet the adequate 
attempt to record that experience in a way that will show it 
to those who are interested in it. During the past two years 
there has been an anxious dependence upon Parliament for some 
methods of determining the load line controversy, but no such 
decision has yet been given, and it is questionable whether it 
would not be well for the great vessel insurance societies to take 
up the allied question, and to give us from their associated 
records facts as to the actual results of the working and loss of 
the various types of vessels. 


THE COAL TRADE OF ITALY. 


Comp.arnts have been published in the German press that the 
igh tariffs current on the Italian railways, connected with the 
St. Gothard tunnel, have prevented the German coal-mining 
industry from gaining all the advantages which were expected 
from the completion of that important engineering work. The 
distance from Chiasso to Milan is only about 324 miles, and the 
charge for coal over this small length of railway is 3s, 9d. per ton. 
The rates levied on the Italian lines are described as being double 
those of the Swiss railways. It would, however, seem that the 
Italian authorities are awakening to a sense of the importance of 
a cheap and abundant supply of coal to the various industries of 
the country. The leading mine owners of Westphalia lately 
asked the permission of the Milan Chamber of Commerce to 
arrange an exhibition of Westphalian mining products at Milan, 
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in order that Italian consumers might become more familiar with 
the qualities of German coal. The success of a like experiment 
at Hamburg in 1878 was an example of a nature to encourage 
such a step. On that occasion the prejudice which existed 
against German coal was completely destroyed. The Milan 
authorities fell in with the idea, but have rather extended its 
scope, and have, it is said, determined upon holding an Inter- 
national Coal Exhibition. It is hardly expected that the needful 
arrangements can be completed at an earlier period than the 
autumn of 1883. The German press speaks hopefully of the 
capacity which the mines of Westphalia and the Saarbriick dis- 
trict possess to compete successfully with the products of the 
English coal mining industry on this neutral ground. 


MINERS’ WAGES, 


Messrs, PicKarD anD Fritu, the Union officials at Barnsley, 
are not alarmed by the threatened reduction of miners’ wages, 
and are not only continuing to advocate the restriction of the 
output, but are determined to agitate for a further advance of 
ten per cent. This is a brave policy, and Mr. Pickard takes it on 
ground which concerns both the coalowner and the collier. He 
believes that if the coal-getter is paid more money in wages, the 
coalowner is bound to get more money for his coal. In this way 
he regards his action as benefitting the colliery proprietor quite 
as much as the collier ; and there is no doubt he has imbued the 
great body of the mining population with his views on that score. 
Railway companies have long had their “hards” or locomotive 
fuel far too cheap, and as they consume the bulk of the hard 
coal, it is obvious that the first thing the coalowners have to do 
is to renew no arrangements with the railway companies except 
on remunerative terms. Manufacturing coal has also been too 
cheap, and latterly it has been scarce. These considerations have 
caused coalowners to be firm in requiring better terms from the 
large consumers of locomotive and manufacturing coal, for it 
should be remembered that the output of house coal is only one- 
fifth of the whole quantity raised in the country. The only 
point clear at present is that there is trouble ahead in the coal 
industry of this country. 


AUSTRALIAN ARTILLERY EXPERIMENTS, 


Tue Governments of Victoria and New South Wales have 
purchased a 6in. compound plate from Messrs. Cammell and 
Co. They have also ordered some of Palliser’s new ribbed and 
jacketted shot. The plate and the shot are ready, and the two 
Governments have applied to the Secretary of State for the 
Colonies to obtain permission to use the 80-pounder Palliser gun at 
Shoeburyness, and to have the experiments carried out under the 
Ordnance Committee. It appears that fifty Palliser 80-pounder 
shell guns—converted 68-pounders—are mounted on the sea 
faces at Melbourne and Sydney. The colonial authorities have 
now determined to try them with shot, with the view of testing 
the possibility of penetrating such armour as may be carried by 
an enemy's cruiser visiting Australian waters. On the ramparts 
of Quebec are similar Palliser guns, but lighter, from which have 
been fired 115 Ib, shot and 80 Ib. shells with 374 1b. and 274 Ib. 
charges of R.L.G. powder, so that there is abundance of strength 
for heavier tests than those in contemplation even with this class 
of powder, and the pressure may admit of considerable reduction 
or the velocity of the shot may be increased when slower powder 
is adopted. 
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THE CRYSTAL PALACE GAS AND ELECTRICAL 
EXHIBITION. 
No. I. 

Tue Electrical Exhibition at the Crystal Palace last 
winter was a great success, and the directors of the Crystal 
Palace Company determined to repeat that success this 
winter if possible. It very soon became evident that the 
electricians would notsupply enough material forthe required 
purpose, and it was therefore determined that the rival 
light—gas—would also have an opportunity of showing 
what it could do, The exhibition was to have been opened 
long ago; but delay succeeded delay, and it was not until 
Wednesday, the 13th inst., that the exhibition was form- 
ally opened by the Lord Mayor. We regret to say that 
the exhibition cannot for a moment be compared with its 
predecessor. What it may become further on we cannot 
pretend to say; but the number of exhibitors is very 
small, and on Wednesday very few of them were ready to 
make any display. In fact, the exhibition, such as it is, 
was to the last degree incomplete, as far as those who 
professed to give light were concerned. Our notice of the 
exhibition must, therefore, be brief and incomplete. 

We may say at once that electricity is hardly represented 
at all. There is one semi-portable and one portable engine 
in the large shed at the tropical end of the building, which 
last winter held Messrs. Robey and Co.’s engines. These 
two have been retained apparently to work a set of arc 
lamps of the Fyffe-Main pattern, shown by the Light 
Corporation, London, S.E. Messrs. Strode show a good 
collection of gas fittings and lamps, and they have three 
arc lamps, McKenzie’s patent, hanging on a wire line 
across the intersection of the nave with the transept. The 
Duplex Electric Light Company is fitting up the Roman 
Court, and will, so far as we can see, have the most 
attractive exhibit in the Palace; but its arrangements are 
not nearly complete. At present no other firms are 
exhibiting the electric light in action. 

The north nave is given up to electricity, and the south 
nave to gas. We can dismiss this latter very quickly by 
stating that while there are several stands, hardly one of 
them is in a condition to be seen. Up to the last moment 
the carpenter and the gas-fitter were hard at work, and 
they will not complete operations for a week or two at 
least. The most prominent exhibits are those of Messrs. 
Sugg and Bray, who are lighting the south nave on systems 
closely resembling each other, a description of which we 
must, as a matter of course, reserve. Another prominent 
object is a huge buoy, fitted up on Pintsch’s system, to 
give a light for about six weeks without refilling, and the 
end of a railway carriage fitted with apparatus to give 
light for forty hours continuously, We have so fully 
described Mr. Pintsch’s apparatus that it is unnecessary to 
say more concerning it just now. That part of the building 
in which the enginesof Messrs.Gwynneand Messrs. Crossley 
stood last winter is now being fitted up with all kinds of 
gas stoves and apparatus for cooking by gas, but the 
packing cases are not yet all opened. 

Returning to the north nave, we find many cases and 
stands complete and worth notice. The Electric Lighting 
Supply and Fitting Company shows several well-made 
switches and safety cut-outs; one of these last deserves 
notice. When lead wire or foil is used for this purpose it 
sometimes ignites, instead of melting, and flashesup. The 
cut-out shown consists of a strip of foil clipped between 
two mica plates, This company, we notice, recommends 
for use the Franklin-Burgin machine, which is said to be 
an improvement on the ordinary Burgin; the only differ- 
ence we have found is that the original machine lies flat 
and the Franklin stands on end. 

Messrs. Dent, of ‘the Strand, show a non-magnetisible 
lever watch, going, resting on the poles of a large per- 
manent magnet. They also show a well-made relay and 
some other apparatus worth notice. 

Mr. Meyer, of Exchange-buildings, Liverpool, shows his 
method of laying wires underground. They are put 
between two tiles and the space filled up with asphalte or 
pitch, as shown in the accompanying sketch, which is a 
cross section of a flat tile main, as we suppose we may 
call it. A BC are 
hard glazed tiles 
about 12in, square. 
At D are shown 
the ends of the 
wires, while E is 
the asphalte or 
pitch run in. It 
will be seen that by using tiles of the shape B any 
number of stories, so to speak, may be built up. Close to 
this stand were shown a number of full-sized models in 
wood of a hollow kerb to be made of cast iron, to hold 
wires; but we were unable to find the name of the ex- 
hibitor. 

The Electric Light Carbon Company shows a case of 
well-made carbons for are lamps, from 5 to 20 millimetres 
in diameter. We cannot say whether these are good or 
not, but they are well finished. The want of satisfactory 
carbons has done much to push the incandescent lamp into 
favour, and to retard the use of the arc lamp. 

At the stand of Messrs, Jonas and Colyer, of Sheffield, 
will be found specimens of steel bars specially manufac- 
tured with which to make magnets. We commend these 
specimens to the attention of every one interested in steel. 
The character of the fracture is very unlike that of any 
other steel with which we are acquainted. The grain is 
so extremely fine that it gives no idea of crystalline tex- 
ture, unless very minutely examined, and the homogeneous 
character of the metal is remarkable. 

Messrs, Doulton show a good deal of pottery of some 
interest to electricians, such, for example, as D retorts for 
heating carbons in, accumulator battery cells, and such like. 

Messrs. Johnson, of Oxford-street, have a stand in this 
portion of the building, in which will be found some 
curious specimens of mica and mica lamp chimneys, which 
at first sight cannot be distinguished from glass. These 


. 


are said to be unbreakable and indestructible. 
extremely transparent and well made. 

Messrs, Legrand and Sutcliff, of Bunhill-row, show 
one posts and the means of driving them, closely 
resembling that adopted in putting down their well-known 
tube wells, 

We have now said all that admits of being said at 
ogee concerning a very inadequate exhibition. We 

ope that before we return to the subject more space will 
have been taken by additional exhibitors, and that gas 
lighting, at all events, will be fully represented. 


They are 


THE SYNTHESIS OF THEOBROMINE AND 
COFFEINE—(CAFFEINE). 

WE recently had occasion to direct attention to some important 
syntheses which have of late been accomplished, especially those 
of tyrosine and uric acid. Two more instances have now been 
made known. Theobromine, the crystalline body present in 
cacao beans, and first recognised by Woskresensky in 1841, and 
caffeine, first met with by Runge in 1820, and afterwards found 
in tea and termed theine, but which has since been shown to be 
identical with caffeine, are the two bodies which the chemist has 
now succeeded in producing artificially. Mr. Emil Fischer has 
for a long time busied himself with the investigation of the con- 
stitution of the caffeine contained in coffee and tea, and a short 
time since he arrived at a structural formula for this base, which he 
found to be: 

N (CH,) - C= CH - N - CH, 

co 

N Cc N - CH, 

He it is who has now succeeded in preparing the base artificially. 
He has not, it is true, succeeded as yet in preparing it from the 
elements composing it, but from a body of quite other origin, a 
substance present in urine, in meat, in the muscular part, that 
is to say, and in guano, to wit xanthine. The three bodies 
xanthine C;H,N,0., theobromine C;H,N,0O, (the alkaloid present 
in cacao), and caffeine C,H,)N,0., are closely related to each 
other in point of constitution. The last two differ in formula 
by CH,, and the first and second by C,H, or 2 x CH,; and it 
has been shown by Strecker that theobromine and caffeine can 
be converted the one into the other by taking an atom of 
hydrogen out of theobromine and inserting in its place the 
methyl group CH,. He brought about this change by treating 
argentic theobromine with methyl iodide in accordance with the 
equation :— 

C,H,AgN,0O, + CH,I = 
Argentic theobromine. Methyl iodide, 


co 


AgI + C,H, N,O. 
Argentic iodide. Caffeine. 
In a similar way Strecker tried in vain to obtain theobromine 
from argentic xanthine. It was reserved for Fischer to be more 
lucky, by treating the lead salt of xanthine in place of the silver 
salt with methyl iodide, to produce theobromine, as shown below: 


C;H.N,0,Pb + 2CH,I=PbI, + C,H,N,O, 


Plumbic xanthine. Flumbic _‘Theobromine. 


The theobromine, thus artificially obtained, is in every respect 
identical with that of the natural alkaloid of the cacao bean. 
When converted into its silver salt and treated with methyl 
iodide it is changed into caffeine, and thus the characteristic 
alkaloids of cacao, of coffee, and of tea, had now been artificially 
prepared out of guano. 


TENDERS. 


TADCASTER BREWERY. 
For extension of plant in the brewhouse department at the 
Tadcaster Brewery, for Mr. J. Smith. Messrs. Scamell and Colyer, 
engineers, 18, Great George-street, Westminster, S.W. 


Conrract No. 4. 2° ad 
Messrs. Pontifex and Wood, London— accepted - 1993 0 0 
Contract No. 5. 
Messrs. Ramsden and Sons, London—accepted 257 0 0 


SoutH KENSINGTON MuskuM.—Visitors during the week ending 
Dec. 9th, 1882 :—On Monday, Tuesday, and Saturday, free, from 
10a.m. to 10p.m., Museum, 7877; mercantile marine, Indian 
section, and other collections, 2312. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 4 p.m., Museum, 
1258; mercantile marine, Indian section, and other collections, 
179. Total, 11,626. Average of corresponding week in former 
years, 12,167. Total from the opening of the Museum, 21,515,072. 


ELEcTRIC LIGHTING.—At a recent special meeting of the City 
Commissioners of Sewers held at Guildhall for the dispatch of 
business,-Mr. G. M. Felton, the chairman, presiding, Mr. Moore 
proposed the rescinding of two resolutions which had been passed 
at a previous meeting, viz. :—‘‘That while the Commission is in 
favour of electric lighting in the abstract, it is advisable to allow 
all further experiments to be conducted at the risk of the lighting 
companies, and not at the expense of the ratepayers;” and, 
secondly, ‘‘ That the Remembrancer be instructed to appear on the 
application of the electric lighting companies, and secure clauses 
protecting public and private rights.” This was carried by a small 
majority, and there then arose a discussion as to the standing 
orders, by which a two-thirds majority is necessary to revoke a 
previous motion. The chairman, being at issue with the officers of 
the Commission and the majority of the Court, had at the last 
meeting vacated the chair; subsequeutly after consultation with the 
Lord Mayor and the Recorder, he returned to his position and 
declared the motion carried. On the motion of Mr. Stoneham it 
was then resolved, ‘‘ That, considering the vast interests at stake, 
a select committee be appointed to inquire into the necessary steps 
to be taken to enable the Commission to become the undertakers 
for the supply of electricity to the whole or any district of the 
City of London under the provisions of the Electric Lighting Act, 
1882, to report forthwith to the Commission, and that in the 
meantime the Remembrancer be instructed to oppose all other 
applications.” The question of electric lighting was considered at 
the meeting of the Chelsea Vestry, on Tuesday last, among the 
members present being Sir Charles Dilke, M.P., Sir Henry Gordon, 
K.C.B., and the Hon. Conrad Dillon. The Vestry had under 
consideration the notices received from several electric light com- 
panies of their intention to apply for provisional orders for the 
district, together with an elaborate report upon the whole question 
by Mr. G. H. Stayton, C.E., their surveyor. Mr. Stayton esti- 
mates the cost of a complete installation for Chelsea at £375,000, 
and of a limited but more practical installation at £85,000. The 
report concluded with the following recommendations, which were 
unanimously adopted :—‘‘ That it is not desirable to apply for a 
licence or to consent to an application for a licence until the draft 
has been approved by the Vestry; that itis desirable to support 
the application of any company likely to carry out the undertaking 
properly; and that the solicitors be instructed to watch the pro- 
gress of the applications and to oppose them unless satisfactory 
conditions are obtained.” 
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THE ENGINEER. 


could without difficulty he devised, and all interruption to 
traffic in both canals avoided. A cardinal point to be 
kept in view if the undertaking is to become a commercial 
success is the avoidance of anything and everything that 
will in the least degree hinder or delay the free passage of 
vessels from Manchester to Liverpool, and the most perfect 
appliances will therefore be necessary for insuring rapidity 
in passing vessels through the locks, and avoiding the 
interference of cross traffic, The locks themselves, though 
they have been made the subject of objection ¥ the few 
cavilers who have been found to scoff at the undertaking, 
will have but little effect in detaining ships, for, as Mr. 
Leader Williams remarks in his report, “ the rise by lock- 
age above ordinary spring tides at Irlam will be 35ft. by 
two locks. There are few docks which are not entered by 
a lock, and as a vessel going up on high tides to Man- 
chester will pass the Latchford Lock when the gates are 
open, it will only have to pass one lock more than usual at 
seaports.” 

he question of the supply of water for lockage is one 
of no small importance. There is, perhaps, hardly a 
stream in England the discharge of which is less uniform 
than that of the Irwell. The country at the head of the 
valley is very steep, and the rainfall escapes rapidly, a 
moderately heavy Rau, lasting for seven or eight hours, 
sufficing to fill the river channel up to the margin, These 
freshets, however, very soon pass away, and the discharge 
becomes in dry weather small as compared with the area 
of the watershed. In short there is little doubt that the 
discharge of the Irwell at the head of the canal will be 
found insufficient to pene the comparatively large quan- 
tity of water that will be necessary for lowering and lifting 
vessels of heavy tonnage. 

The engineer has not lost sight of this difficulty, and is 
prepared to make provisions for meeting it. He proposes 
tirst to construct the upper reaches of the canal of such 
extra depth over and above the draught of the vessels as 
will enable him to impound water for the supply of the 
Carton and Irlam locks. Secondly, to construct a conduit 
from the river Mersey for the supply of the Irlam pound. 
Thirdly, to construct sluices and culverts from one lock to 
the locks adjoining, so as to use a portion of the water 
used for lockage twice over; and, fourthly, the steam 
power employed for opening and closing the gates can, 
when not employed for that purpose, be made available 
for raising water from one reach to another. Should these 
expedients after all be found insufficient to meet the 
requirements of the traffic, a second conduit could be taken 
from the Mersey, near Stretford, to the head of the canal. 
We purpose completing the description of this work in a 
subsequent notice. 


MESSRS. R. & W. HAWTHORN’S EXHIBITS AT 
THE NORTH-EAST COAST EXHIBITION. 


Amonecst the most prominent exhibitors at the North-East 
Coast Exhibition, Messrs. R. & W. Hawthorn may be ranked, and 
no firm went to more trouble and expense to make the entire 
exhibition the success which it proved to be. The most promi- 
nent of their exhibits was a pair of engines which have 
been built for H.M. gunboat Dolphin. They are of the 
horizontal direct-acting type, with cylinders 32in. and 5S8in. 
diameter respectively, with a stroke of 24in. The cylinders have 
liners made of Whitworth’s fluid compressed steel ; the pistons 
are of cast steel; and the piston and connecting rods as well as 
the crank shaft are made of forged steel. There is no bed-plate, 
for as the intention was to design a very light pair of engines, 
the different parts are to be bolted to the ship’s floors. Steam 
is supplied to the cylinders by piston valves, which in turn are 
worked by Marshall’s valve gear. The condenser is con- 
structed entirely of brass, and contains a cooling surface of 
1500 square feet. The circulating water is forced through the 
tubes by one of Gwynne’s centrifugal pumps, which is driven by 
an independent engine. The air pump and the bilge pumps are 
all of brass, and are worked direct from the crossheads, having 
the same stroke as the steam pistons, The engines are intended 
to indicate about 750-horse power, the revolutions being 120, 
and the working pressure 90 1b. per square inch. In connection 
with this exhibit were also shown a double-cylinder, double- 
acting donkey engine, with cylinders 44in. diameter, stroke 5in., 
and diameters of pumps 3in, and the auxiliary bilge and fire- 
engine for the same vessel. This last engine is also double 
cylinder, 

The engines of the Royal Danish gunboat Crousund are a pair 
of inclined direct-acting twin screw engines, of the same design 
as those built by this firm for the Chinese gunboats Epsilon, 
Zeta, Eta, Theta, Iota, Kappa, and Lambda. The cylinders are 
13}in. and 24in. respectively, and have a stroke of 12in. The 
pistons are of cast steel, and all the forgings throughout the 
engines are of steel ; the air, circulating, and feed pumps are all 
worked direct from the crossheads. When making 250 revolu- 
tions, and with a working pressure of 100 1b., these engines are 
designed to indicate some 400-horse power. 

The shafting for a twin screw vessel of 7000 indicated horse- 
power which was exhibited consisted of one-half that which is 
required for the engines—that is to say, the shafting required 
for one pair of engines—and consists of a thrust, intermediate and 
tail end shafts. The thrust and intermediate shafts are together 
38ft. 6in. long, and are 12in. in diameter, while the tail end shaft 
is some 48ft. 6in. long, and with a diameter of 12}in.; they 
have been forged of Krupp’s steel, and each shaft has 
a hole 44in, in diameter through the centre of it from end to 
end. The tail end shaft is coupled to the intermediate shaft by 
means of a cone fitted with a socket with feathers to prevent 
rotation, and a screwed collar on the tail end shaft bolted to 
the erd of the socket on the intermediate shaft, to prevent fore 
and aft motion. This is necessitated through the shaft, on 
account of its great length, having to be got into place from 
the after end of the shaft tube. 

Photographs were exhibited of some of the marine engines 
turned out by the firm, including those of the Talabot and the 
Inchcona. Photographs were also shown of five types of loco- 
motives built by the firm : (1) Great Eastern express locomo- 
tives. These engines were designed by Mr. Adams, the 

resent locomotive superintendent of the London and South- 
yestern Railway, whose object was to get one which should 
combine speed with power. The cylinders are 18in. diamet 


BAGSHAW’S FRICTION HOIST 


trated by oursupplement. The wheelsare smaller and the speed is 
less than that of the usual type of English engines, but the 
boiler and fire-box are very large. The wheels are of cast iron, 
and bars are used instead of plates in the construction of the 
frames, while the elasticity of the whole engine is still further 
increased by carrying it on Cleminson’s wheel base, which 
permits all of the wheels to bear upon the road however uneven. 
The boiler is of steel ; the engine has a wooden cab for the com- 
fort of the driver and his fireman, and this, together with the 
spark-arresting chimney, the cow-catcher, the large head lamp, 
and the bell, give it a characteristic and thoroughly American 
appearance ; the engine has six 40in. coupled wheels, and a two- 
wheeled truck in front. 

The firm also showed (3) photographs of alocomotivecrane. The 
crane consists of a steam cylinder sunk in the top of the fire- 
box and worked by a simple motion from the foot-plate. The 
end of the piston-rod controls the short end of a lever which 
forms the jib. When the engine is drawing a train or shunting, 
the jib lies at rest behind the chimney, and in no way affects the 
working of the engine, so that it is then no more nor less than 
an ordinary locomotive ; but when the trucks are at their desti- 
nation the locomotive can go from one to another, unload them, 
and stack or reload the goods as desired, thus acting as a crane. 
The fourth photograph showed a tank locomotive of the ordinary 
type in use in England for contractors, collieries, &c., and the 
fifth is an American engine for the same purpose. 


BAGSHAW’S FRICTION HOIST AND BRAKE. 


THE accompanying engravings show an arrangement of friction 
gear designed by Messrs. J. Bagshaw and Sons, Batley, forthe severe 
duty of hoisting, and catching twenty times per minute at 
bottom of 3ft. drop the blade of a guillotine weighing 5 tons. 
It is a combination of the well-known Addyman and the 
Weston clutches, and is applied to a patent machine made by 
Messrs. Varrell, Elwell, and Middleton, Paris, for chopping 
planks 2ft. 8in. wide, 10ft. long, and lin. thick. The pulley is 
6ft. diameter, 2ft. broad, attached to Addyman’s clutch, which 
by the simple insertion or withdrawal of the wedge acts as a 
fast or loose pulley, and thereby starts or stops the shaft with- 


WHEN WEDGE is 
WITHDRAWN THE 
PULLEY RUNSLOOSE 


out moving the belt—a necessity when the belts are of great 
width. It may be connected or disconnected instantly whilst in 
motion with little effort, and, unlike nearly all other clutches, 
has no end thrust. By lubricating the surfaces also, wear and 
tear are reduced toa minimum, and smoothness in starting is 
insured. Its action will readily be understood. The wedge A 
when inserted opens out the levers B B and expands the friction 
ring C—at right angles to the direction of thrust—which conse- 
quently grips the boss of pulley D over the whole inner surface 
On withdrawing the wedge, the Weston brake, consisting of a 
series of wrought iron discs, is brought into play by means of a 
rock shaft connected by levers to a toggle joint. 

The peculiar advantage of the Weston brake is that the 


and have a stroke of 26in. The engine is carried on a bogie 
and four wheels coupled, 6ft. lin. in diameter. (2) Is a locomo- 
tive of American “ Mogul” type, and was designed by Mr. Clemin- 
son, C.E., for the Newfoundland Railway, This engine is illus- 


| fr 1 effect of any pressure applied is repeated as many 


times as there are discs in the two series, in consequence of which 
the remarkable result is obtained of an indefinite increase of the 
total amount of friction with the same pressure. These clutches 
or brakes are now made up to 1000-horse power. 


455 
PNEUMATIC PULVE- 
AND BRAKE. 
Tue following is taken from the 
American Engineering and Mining 


Journal :—“ After quite a long 
period of experimental work, a 
pulveriser which possesses striki 

features has been reduced to a 
practical form. Our accompanying 
illustration will serve to explain 
the principles of its construction, 
which are certainly simple; and 
from our examination of it when 
working at the establishment of 
the Pneumatic Pulveriser Com- 
pany, in this city, we believe that 
it has unusual merit. Briefly, the 
action of the pulveriser depends 
upon the attrition of the particles 
of material to be reduced to 
powder produced by two currents 
of it being hurled against one 
another. The particles are thus 
made to act upon one another, and 
so the great cause of trouble in 
stamps and pulverisers of all kinds, 
with but one exception, the expo- 
sure of important parts of the 
machinery to constant wear, is 
done away with. It is a principle 
which we believe is more and more 
recognised as an important one, 
that it is best to allow rock to 
grind rock, instead of causing 
attrition by the grinding action of 
rock upon some hard metal sur- 
face. In the pneumatic pulveriser 
the attion is as follows :—The 


pair of rolls, is fed into the hopper 
A, from which it is distributed 
into two smaller hoppers below 
BB, one being on each side 
of the machine. Simultaneously 
high-pressure superheated steam flows from the main pi 

G through two branches into the nozzles H H, and ly 
enters the tubes C C. The steam flowing from these nozzles 
creates a suction—l0in. to 12}in. have been observed—which 
draws the rock into the tube, and steam and rock issue 


Das 


in a steady current from the mouths of the tubes C C, which 
are placed 3hin. apart and are very carefully placed in a line. 
The two currents, meeting with great force, cause the rock to be 
pulverised and the powder to be carried off by the hot current 
of steam through the pipe E, while the coarser stuff is taken 
through F to an elevator to be screened. Plugs K permit of 
easy access to the nozzles, and a door in the casing of the 
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machine makes it possible to get readily at the tubes CC. The 
steam is generated in a Schutte and Goehring sectional boiler, 
in which it is also superheated to about 800 deg. Fah. The 
pressure varies, of course, according to the character of the rock. 
When pulverising marble at the time of our visit it was 150 Ib. 
at the machines. We are informed that for quartz it ranges 
between 1601b. and 1801b. per square inch. The only parts 
liable to wear are the tubes C C, the action of the machine tend- 
ing to enlarge the orifice gradually. When in a true line—and 
this is carefully provided for—the flanges of these tubes are 
little affected, and they serve really only to protect against 
stray particles. We have examined worn tubes and the 
interior of the machine, and have found few evidences of wear. 
These tubes are rough castings of ordinary cast iron, weighing 
about # lb. each. Weare informed that for quartz they wear out 
at the rate of one pair per five to seven tons of rock crushed, 
and for marble per twenty to thirty tons. When the machine 
is started it is first heated up by passing steam through it, 
allowing it to escape through the exhaust pipe J specially pro- 
vided for that purpose. Two machines are used to do the work 
of pulverising, the first working on jin. material and reducing 
down to 60in. mesh, through which from one-third to one-half 
is bolted. The larger material from the first machine goes 
to a second one, to which any coarse material is also returned. 
A very important advantage of this pulveriser is that it works 
dry and without creating dust, except in the elevating 
machinery. We have entered the dust chambers when work- 
ing on marble, and have found them dry and the material 
hot. .It appears, too, that the action of the super- 
heated steam and of the heat generated by the attrition has 
some beneficial effect on sulphuret ores. As to the capacity of 
two machines, working with }in. material, we are informed that 
they can pulverise from 14 to 2 tons of marble, and about ? ton 
of quartz per hour, the consumption of fuel being 125 lb. of 
anthracite fuel per hour. The machines themselves are small 
and light, and readily got at. They weigh about 400 Ib. each in 
small pieces. The boiler weighs 10,000 Ib., the heaviest parts 
being the mud and steam-drums, weighing 1751b. With pulleys 
and pipe connections the entire plant is estimated to weigh 
12,450 Ib. 

“The most important field for this crusher is, of course, dry 
crushing of gold and silver ores. Where fuel is expensive, but 
water-power available, it is suggested that compressed air be 
substituted for steam, although of course provision would have 
to be made in such a case for the condensation of the moisture 
in the compressed air, in order to avoid troublesome formation of 
ice and water at the nozzles.” 


THROUGH THE ALPS BY LOCOMOTIVE. 


AN ENGINEER'S TRIP OVER THE Si. GOTHARD. 
(Concluded from page 417.) 

It might be thought that, as the mountain section of the 
Ticino Valley ends at Biasca, therefore our mountain experiences 
would do the same. That will be true very shortly, even if it is not 
true already; but it was not true at the time of my visit. The 
main line of the St. Gothard is intended to follow, as would be 
expected, the main valley of the Ticino, and passing along the 
left bank of the Lago Maggiore, by Pino, will unite at Arona 
with the present network of Italian railways. But this latter 
portion was not completed by the time the rest of the line was 
open for traffic, and meanwhile advantage was taken of a branch 
known as the Monte Cenere line, which, leaving the Ticino 
Valley near Bellinzona, passes over, or rather through, the 
mountains to Lugano, and then reaches Milan by way of Como. 
It is this route which I was now to traverse, and I was well 
content that it should be so, for it can hardly fail to be 
more interesting than the main line, beautiful though the Lago 
Maggiore undoubtedly is. 

At Biasca I had the opportunity of seeing scattered about the 
station yard almost all the types of locomotives described in 
the report of which an abstract was published in THE ENGINEER 
of November 17th. The most noteworthy point about them, 
at a mere cursory glance, was the small size of the wheels and 
consequent lowness of the engines—a point which, on a railway 
of heavy grades and moderate speeds, has doubtless its advan- 
tages. Our own engine was here changed, and not for the better as 
regards the driver; for the new one, a short, military-looking 
Italian, was the only surly specimen of his class I have met with 
on the Continent. His locomotive was an eight-coupled tender 
engine built by Maffei, of Munich, with 10 atmospheres pressure ; 
the regulator valve was leaking very badly, and there was 
altogether a want of smartness about the whole concern. A 
similar engine, puffing out equal volumes of dense black smoke, 
followed in our wake, and behind it came the train, now enlarged 
to a goodly series of some twenty carriages. As far as Bellin- 
zona, however, there does not seem much need for so much 
tractive power. The lower valley of the Ticino—called locally 
the Riviera—is a wide, fiat vale, between pleasing but somewhat 
monotonous hills, and somewhat resembles the well-known 
valley of the Rhone about Sion. Nor is the resemblance lessened 
when we reach Bellinzona, which recalls Sion in several 
particulars. It is the capital of the Canton Tessin, as Sion is of 
the Canton Valais; the town lies in the middle of the valley, 
but, like Sion, is grouped round a picturesque and irregular 
ridge of rock, which strikes up through the flat vale without any 
connection with the mountain slopes on either hand; and this 
ridge, again like Sion, is crowned with no less than three ranges 
of buildings—palaces at once and fortresses—which seem to domi- 
nate the whole of the lowlands around them. The difference is 
that while at Sion these buildings formed the strongholds of the 
native prince-bishopsof the Valais, at Bellinzona they weretenanted 
until lately by foreign governors sent over the Alps from Uriand 
Unterwalden, who, if all tales be true, went near to rival the 
deeds of oppression that, in much earlier days, had driven their 
own cantons to seek and win their freedom. But I can- 
not dwell on this singular chapter of Swiss history. We have 
already left Bellinzona behind us, halted at the next station, 
Giubiasco, and then, making a traverse to the left in a rapid S 
curve, find ourselves beginning to rise along the slopes which 
border the valley on its eastern side. The next twenty minutes 
offer, perhaps, the most charming piece of railway travelling with 
which I am acquainted in any country. At asteep and steady 
gradient the line mounts higher and higher along the great 
Alpine slope; now by pastures dotted with goats and cattle; now 
through noble woods of oak and chestnut; now tunnelling 
through one spur; now winding round another; now clinging to 
the hillside on a narrow terrace, with steep fascined slopes stretch- 
ing far above us; now on a light and lofty girder bridge, spanning 
one of the many torrents that seam the mountain with deep 
gullies, hardly noticed from below. These torrents come thickly, 
one bridge succeeding another with bewildering rapidity ; and in 
almost every case the bridge itself is probably the less expensive 
part of the work to be done. For at least fifty yards above and 
below the actual crossing place the bed of the torrent is turned 
into a great artificial trough, whose sides stand up like 


walls above the level of the adjacent woodland, while the inner 
slopes and bottom are carefully paved with stones laid in 
mortar or cement, and most elaborately fitted and dovetailed 
into each other. Such are the works necessary to make safe an 
Alpine torrent, and to carry a railway through even the lower 
foot-hills of an Alpine range. Nor are the things to be seen 
beside and beneath us the only objects of interest. Look back- 
wards, and the eye follows the ascending and winding grade of 
the railway till it rests on the castles of Bellinzona, standing 
each on its own crag, and dominating the town below. ' Look 
forwards, and far below, intersecting the vast green carpet of the 
vale, spread flat beneath us, is the straight course of the main 
St. Gothard line, leading the eye to a bay of blue waters, which 
belong to the largest, and not the least lovely, of the famous 
lakes of Italy. 

But this exquisite journey draws to its: close, for we are 
approaching the great tunnel of the Monte Cenere. We have 
already passed through four tunnels, the longest of which—the 
Recassino, 445 yards—is very remarkable from the height of the 
temperature within it. I have no exact observation of tempera- 
ture, but my note at the time was that it could not have been 
short of 100 deg. Fah. Certainly the air was moist and oppres- 
sive to a degree one seldom experiences outside a hothouse. 
The new driver—for we had once more changed engines at Bellin- 
zona, and a singularly bright and intelligent young Italian ina 
blouse was now beside me—told me that this tunnel was always the 
worst and hottest on the line, and that this was ascribed to the 
dampness of the rocks, as at once exhaling moisture themselves into 
theair,and preventing thesteam and smoke from passing out as freely 
as they would otherwise have done. This would seem to give a 
hint to those who have the making of long tunnels in the future, 
viz., that by every possible means—such as keeping the walling 
close up to the excavation, drying the compressed air, &c.—they 
should keep a dry atmosphere at the workings, and thus diminish 
the oppressive heat which is their worst foe. ’ 

In the Monte Cenere tunnel itself—1720 yards long—the ther- 
mometer readings, taken at about equal intervals during a passage 
of 3}mm., were as follows :—69 deg., 72 deg., 76 deg., 78 deg., 
80 deg., 79 deg., 69 deg. It is remarkable that the rise of 11 deg. 
is about equal to, even slightly greater than, that in the nine 
miles of the great tunnel itself, whilst the gradual increase in 
the first half, and sudden drop at the exit, are no doubt to be 
explained in the same way, namely, that the foul air was 
traversing the tunnel in the same direction as ourselves. Just 
after entering the tunnel the line makes a sharp curve to the left, 
so as to change its direction into one nearly at right angles to the 
Ticino, and from thenceforward the end of the tunnel is clearly 
in view. As we approach it the effect is very peculiar, for a 
downward gradient of 1 in 40 begins exactly under the portal 
arch, and from a little distance within one might suppose that 
the tunnel opened on the brink of a precipice. As we come 
to the portal, the downward road becomes visible, and in a 
moment more we are bowling down the trough of the lovely 
Val Agno, with chestnuts and acacias overhanging the line, and 
rich pastures stretching up to meet graceful woodlands, amid all 
the characteristics of sub-alpine scenery. We have here some 
seven miles of a 1 in 40 gradient without a single break. After 
stopping once, at Taverne, the ridge to our left lowers con- 
siderably to a gap or neck, towards which we turn, and after 
passing a long cutting, with a considerable tunnel in the middle, 
we run out upon a new scene altogether. To our right the 
ground rises in a gentle slope to the crest of the ridges we have 
passed ; to our left it sinks at the same slope till it reaches a flat 
shore, brown with the tiled roofs of an Italian town, and is then 
lost in a great expanse of steel-grey waters; beyond this rise 
loftier and steeper ridges, rich at the base with vineyards and 
olives, and clothed almost to the summit with a dense growth of 
forest; while right in front of us there shoots into the sky a 
great irregular cone of limestone, wooded over its sides and 
shoulders, but bare at the top, on which a white hotel is plainly 
visible. We have come to one of the loveliest spots in Italy. 
The town is Lugano; the lake is that which in common parlance 
bears the same name, but is properly called Ceresio, and the 
conical is the Monte Salvatore. The view before us can 
hardly be surpassed by that from any railway station in the 
world. 

It is not my business to describe Lugano—the richness of its 
gardens, the coolness of its wine caves, or the beauty of its 
environs. The last, however, was sufficient to induce me to 
abandon the railway for a time, and take to the steamers and 
diligences which convey the traveller over and among the Italian 
lakes. Of these lake steamers, which were swift and well-found, 
I have only one engineering point to record, namely, that those 
on the lake of Lugano carried an excellent device for lowering 
the funnel when necessary. The funnel is held up by a screwed 
inclined rod, which passes through a nut fixed longitudinally, but 
capable of being turned by bevel gear and winch handles. The 
nut is hung on trunnions, so as to suit itself to the varying 
inclination of the rod. By this arrangement one or two men 
can raise or lower the funnel in a very short time with perfect 
steadiness and certainty, and without any of the hurry, pushing, 
and shouting to which we are accustomed on the Thames when- 
ever a steamer nears a bridge at high water. 

The railway, after leaving Lugano, winds round the base of the 
Monte Salvatore, and then takes advantage of a causeway, originally 
constructed for the post road, to cross to the eastern bank of the 
lake. Then, winding along the bay of Maroggia, beneath the 
well-known Monte Generoso, it follows the line of the post road 
through a comparatively level country to the Italian frontier at 
Chiasso, and thence to Como, a considerable town lying at the 
upper end of the far-famed lake to which it gives its name. It 
was here that I rejoined the line. It was late on a lovely 
summer evening, and when, after disembarking from the steamer, 
we hurried up to the station and boarded a long train in waiting, 
it was some time before I discovered that this was not the local 
train I had expected to catch, but the day express from Lucerne, 
which was no less than one and a-quarter hours late at this 
period of its course. The driver was naturally anxious to get 
to his journey’s end, and on getting the signal he took us briskly 
out of the station and set going at a merry pace, which certainly 
at times exceeded forty miles an hour. It was too dark to 
examine the engine, but it had certainly one defect in the shape 
of insufficient leverage to the regulator handle, which was so 
stiff in consequence that it needed the full strength of a stout 
and vigorous driver to put on or shut off steam. The line was 
first a cutting witha steep ascent of 1°8 in 100; then it descended 
sharply into a forest of acacias, through which we ran for some 
miles, the result being that when I was able to look back at the 
mountains we had left, they were already far behind, and but 
dimly visible. Now, however, we come out into brilliant moon- 
light, flooding the great level plain of Lombardy, through which 
we are sweeping. No curves now, no gradients, no stoppages, 
save once when three red lights appeared ahead of us far down 
the straight road, and the driver whistled, shut off steam, and 
drew up cautiously to a little country station. Here I found 
that of the three red lights, which had puzzled me, one only was 
a signal, and the other two belonged to a goods train, which was 


waiting our arrival on a siding. There seems considerable pro- 
bability of confusion from this arrangement. Be this as it may, 
the train all but halted at the platform ; somebody—lI believe an 
officer of justice on his return to Milan—sprang on board, and 
away we went again, hard as ever. Soon we are running in a 
cutting between vertical walls, with houses and gardens looking 
down on us from either side. Then we pass rapidly, on the 
level, through what are clearly the suburbs of a great city, and 
forthwith there gleams in front of us the fagade of a huge 
station, lighted by the intense glow of three large electric lamps, 
like globes of white fire ; while, directly above these, hung like a 
fourth lamp—softer and calmer but hardly less brilliant—the 
full orb of the harvest moon. So striking a scene made a fitting 
end to a pleasant journey, for the St. Gothard express has 
reached its terminus, and we are within the walls of Milan. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
OPERATIONS at the manufactured ironworks are being checked 
somewhat this week by the severity of the weather. There is no 
addition to orders since last week. 

Bars are in better demand this week than last. There is, there- 
fore, less difficulty this week in getting £8 and £8 12s, 6d. for 
special marked bars, At the same time the firms who are accept- 
ing £7 10s. can see the farthest ahead. Good bars were to be had 
on ’Change this afternoon at £7 12s, 6d. to £7 10s. Common bars 
were £6 10s. to £6 7s. 6d. and £6 5s. 

Hoops were without change, at £7 per ton. 

The price asked for tube strip was £6 12s. 6d. to £6 15s., but 
supplies might have been obtained at £6 10s. 

Sheet firms report a great number of inquiries in consequence of 
the rapid growth in the number of galvanising and corrugatin; 
firms. Galvanisers’ ‘* doubles” are £9 per ton and upwards, an 
“trebles” £10 per ton upwards. 

The galvanisers themselves reported a steady output, but not 
much new business at the moment. The more satisfactory news 
as to the condition of the market in New South Wales w: 
welcomed. Prices were nominal on the basis of £14 10s, to £15 
for 22 to 24 w.g., in bundles, delivered at outports. Spelter was 
firmer, consequent upon yore being less abundant now that the 
northern ports are blocked by the ice. 

Boiler plates were again £9 to £9 10s., according to brand. 

In the pig iron market Derbyshire and Northampton sorts brought 
from 47s. 6d. to 50s. Hematites were stagnant at 65s. to 67s. 6d., 
and quotations were scarcely more than nominal. 

Native pig makers reported that sales of all-mine sorts were 
slow, and that to get business concessions had to be made to cus- 
tomers ; 65s. to 67s. 6d. was the average price for pigs of this 
quality. Second-class native pigs were 55s. to 52s, 6d., and 
common sorts 42s. 6d. to 40s. 

Coal was rather scarce for immediate deliveries, and prices 
rather stronger. 

The colliers continue to agitate for a further advance in wages. 
Having been unsuccessful in their application for a rise on the 1st 
inst. they have now instructed their secretary to write to the 
Chairman of the Coal Trade, requesting him to advance wages a 
further 4d. and 2d. per day or ‘‘stint”” in the thick and thin coal 
seams respectively on January Ist. 

The ironmasters are again agitating for a reform in what they 
term “the absurdity” in the provisions of the Weights and 
Measures Act, which prevents the legal employment of 1 cwt. 
weights. This is an old ground of dispute between our ironmasters 
and the Board of Trade, and it has now been decided to bring the 
matter before the Associated Chambers of Commerce at their next 
meeting. 

Another attempt is being made to drain the valuable coal seams 
which for twelve years have been lying in the Bromley Pound in 
the Kingswinford district. The pumping engine which has been 
fixed is one with Davy’s differential gear. The shafts have been 
widened and substantially lined with brickwork, and the platform 
pumps are now being put in. All the plant is of a high-class 
description, and it is said that the engine can be well relied on 
to drain the pound. 

Blasting experiments have recently been conducted at the 
Leycett Colliery, North Staffordshire, under the auspices of the 
Mining Institute for that district, with the patent water cartridge 
of Mr. James Macnab, of London; and on Monday a report was 
presented to the Institute upon the result of the experiments. 
This showed that in none of the trials, had the cartridge been 
successful in preventing sparks and flame when powder was used, 
and that no better results had been obtained than in blasting by 
the ordinary method. The first experiment may be specified as a 
sample of the rest. It was in a hole 4ft. deep and 2in. diameter. 
The charge was 104 oz. of ordinary blasting powder or 8in, cartridge 
—the water cartridge being 18in. long and fired in the ordinary 
way. A little clay was placed between the powder and the water 
cartridge, also a little clay between the water cartridge and the 
sand tamping. The result was about the same asin the ordinary 
blasting—a great many small sparks were seen. 

The Wolverhampton Chamber of Commerce have just obtained 
a fresh concession from the army authorities in the matter of 
hardware supplies for the service. Mr. Nepean, Director of Arm 
Contracts, has arranged with the Chamber that in future hard- 
wares to the bulk of 5 tons and upwards shall be delivered from 
the South Staffordshire district by canal to Woolwich at the same 
rates as are now charged for Staffordshire to London. These and 
other alterations involve a reduction of about 8s, 4d. per ton on 
the — cost of hardwares sent from South Staffordshire to 
Woolwich. 


NOTES FROM LANCASHIRE, 
, (From our own Correspondent.) 

Manchester.—Makers have at length had to give way to the con- 
tinued downward pressure of the market, and during the past 
week there has been a fallin the price of pig iron, which, how- 
ever, does not seem to have gone far enough to meet the views of 
buyers, and has had little or no effect in bringing forward busi- 
ness. Lincolnshire smelters have been the first to make the down- 
ward movement, and they have come down about 1s. 6d. per ton. 
With regard to Derbyshire brands it is difficult to say what the 
selling price actually is, as there has been so little doing in these 
for some time pagt. The makers’ quotations have been reduced in 
some cases to the level of Lincolnshire iron. Lancashire makers 
have not yet followed the downward movement by any announced 
reduction of list rates, but this is a step which is only deferred 
until they are able to ascertain what is really my | done in other 
brands. Forge proprietors are still nominally holding for late 
rates, but the lowering in the price of raw material must have 
some corresponding effect on finished iron. 

The announcement of the reduction in Lincolnshire prices was 
made at the Friday’s market, but did not lead to = business being 
done, and on Tuesday there was again an absence of demand. For 
Lincolnshire iron delivered equal to Manchester makers were quot- 
ing 47s. 4d. to 48s. 4d. per ton less 24, bringing their — own 
to about old rates, but they could not do business at these figures. 


Buyers still hold back in the belief that further reductions will have 
to be conceded, and there was not much disposition even to make 
offers. Where offers were forthcoming they were at less money 
than makers were asking, and the probabilities are that weak sellers 
willcome down to buyers’ terms rather than miss orders, For 
Derbyshire brands quotations vary considerably, but where makers 
are in the market to sell they are asking about the same price as 
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Lincolnshire. The quotations of 49s. to 50s. less 24 for forge and 
foundry Lancashire pig iron delivered equal to Manchester have of 
course been altogether out of the market, but although sellers have 
been open to offers pending the revision of the list rates, there 
—— no inquiries to test what local makers would be willing 
to 

In the condition of the finished iron trade there is no material 
change to notice. Most of the forge proprietors have still orders 
in hand to keep them going over the year, and although here and 
there good specifications could no doubt be placed at under current 
rates, there is generally a disposition to wait, rather than press 
salesat present. For delivery into the Manchester district, quota- 
tions remain at about £6 1Us. for bars, £7 to £7 2s. 6d. for 
hoops, and £8 10s, to £8 12s. 6d. for sheets, but the business doing 
is ade extremely limited character, 

Although local engineering firms here and there are reported to 
be reducing the number of their hands, and amongst cotton 
machinists there is decidedly less activity, some of the works in 
this district being now on short time, the monthly returns sent in 
by the various Lancashire branches of the Amalgamated Society of 

ngineers do not show any falling off in employment generally. 
The number of men actually in want of work is exceedingly few, 
and of the better class of workmen, capable of taking charge of jobs, 
there are really none out of employment. The number of members 
returned on the books of the Amalgamated Society of Engineers as 
in receipt of out-work donation in this district represents an aver- 

e of less than 2 per cent. of the total membership, and shows a 
slight decrease as compared with the previous month. In the 
Manchester and Salford districts trade continues to be returned as 

ood, and much the same report is received from the surrounding 

istricts, although this may to some extent be qualified by the 
remark that generally the number of new hands being taken on is 
reported to be very small. 

An exceptionally massive forging has just been completed at the 
works of Sir Joseph Whitworth and Co., of Manchester. This 
forging, which is for marine work, consists of a shaft 48ft. lon 
and 15in. diameter, forged hollow in fluid-compressed steel, an 
having an internal diameter of 9in. 

The annual ting of the bers of the Manchester Associa- 
tion of Employers, Foremen, and Draughtsmen was held on Satur- 
day yoo and Mr. Thomas Ashbury, C.E., was elected presi- 
dent, and Mr, J. Horsley vice-president for the ensuing year. 

It could scarcely be expected that Bolton should take the same 
interest in the construction of the proposed ship canal as is felt in 
Manchester ; but situate as it is on the direct route of the railway 
transit to Live 1, the cost of which the construction of the 
canal would tend to reduce, the spirit of opposition to the scheme 
shown by the General Purposes Committee of the Bolton Town 
Council seems somewhat strange. The committee being “‘ strongly 
of opinion that the council should not take any part in support of 
the Manchester Ship Canal scheme,” have decided not to accept 
the invitation of the Mayor of Manchester to send representatives 
to the meeting of municipal authorities, which is to be held next 
week to consider, amongst other matters, the question of placing the 
project in the hands of a public trust. 

Another Lancashire scheme for the improvement of river navi- 
gation is in hand, and a report by Sir John Coode with regard to a 
project for making the river Ribble navigable up to Preston for 
vessels of the largest class has just been published. It is proposed 
to divert the river for a distance of a mile and five furlongs, at a 
point near the Chain Canal, and hence across the Marsh to the 
south end of the Victoria Quay, and about half-a-mile above the 

in Canal an entrance lock, t. in length, is proposed. B; 
the scheme a tolerably straight course to the sea odd be bepeilinh, 
and from the lock seawards the existing channel is to be deepened 
by dredging and scour. The scheme also included the construction 
of dock accommodation, and the total cost is put down at £558,150. 
The scheme was brought before the Preston Town Council on 
Wednesday, and it was decided by thirty-three votes to five to 
apply for the necessary parliamentary powers. 

At a meeting held in one of the residential districts of Salford 
during the past week, with the object of adopting a memorial to the 
Corporation, praying that greater effort might be used to put down 
the smoke nuisance, the tables were turned upon the promoters in a 
most remarkable . The ting was practically taken 

ession of by a large body of workmen, and the resolutions in 
ect of the pe og memorial were defeated by overwhelming 
majorities, one of the speakers in opposition to them being Ald. 
Bowes, the manager of the Pendleton Ironworks, Salford. 

One remarkable effect of the snowstorm last week was that the 
snow was driven with such force through the apertures in the 
belfry of the Town Hall, as to thoroughly clog the wheels of the 
clock machinery. At the Central station and St. Peter’s Church 
the clocks were also affected in similar manner, and an occurrence 
of this kind is not remembered to have happened before. 

The recent severe weather has naturally had the effect of 
stimulating the demand for the better classes of round coal for 
house-fire purposes, but otherwise no actual improvement can be 
reported in the condition of the coal trade of this district, and 
many of the pits are still working short time. The change in the 
weather has, however, given a check to any downward movement 
in values, and at the pit mouth prices are steady at 10s. to 10s. 6d. 
for best coals, 8s. to 8s. 6d. for seconds, 6s. 9d. to 7s. for common 
house coals, 6s. to 6s, 6d. for steam and forge coals, 4s. 9d. to 5s. 
for burgy, and 3s. 8d. to 4s. for good slack. 

Vessels continue very difficult to obtain at Liverpool and 
Garston, and a good deal of coal on order for shipment is consequently 
being thrown upon the home market. There are also very heavy 
stocks lying on the railway sidings at Liverpool. Coal for ship- 
ment can be bought at comparatively low prices, steam coal 
delivered at the high-level or at the Garston Docks averaging 
about 8s., and seconds house-fire coal 9s. per ton. 

The reports which have ms te to the effect that the colliery 
proprietors of Lancashire and Yorkshire had in contemplation an 
early withdrawal of the 10 per cent. advance in wages recently 
conceded to the men have caused a good deal of misapprehension 
both in the iron and the coal trade, and I may as well state that 
no such action has been brought forward by the coalowners in the 
above district. In Lancashire the question of wages has not been 
mooted, and should even the course of trade ultimately necessitate 
any action being taken, it is not at all probable that a reduction in 
wages would be attempted before the ensuing spring. 

Barrow.—I have nothing new to note in the condition of the 
hematite pig iron trade, the business being done still continuing 
small, ere are but few inquiries, and makers do not expect an 
improvement this year. I am informed, however, that wit 
respect to Bessemer and forge qualities, there is a fair amount of 
business, which it is anticipated will suffer no material depression 
for some few months to come. Stocks remain small, as 
deliveries are well maintained, but from official sources I 

ther that the amount of metal transmitted to consumers 

y the local railways is not so great as has latterly been the case; 
but the season of the year will no doubt account in some degree 
for this state of things. I have but little change to note with 
regard to prices, 56s. per ton being the quotation of No. 1 
Bessemer net at works, and No. 3 forge, 54s.; but Iam told that 
in consequence of the recent small sales, and makers having a fair 
amount of orders on hand, they are not pushing trade at the pre- 
sent. It comes to my notice that although the steel makers have 
a fair amount of business, foreign trade is rather slack. Several 
home and ates orders are, however, held. It is stated that the 
Barrow Steel Works are turning out a larger amount of metal 
than at any pee riod, and they are further extending their 
plant. Shipbuilders have not received many orders lately, but 
there is a large inquiry both on home and foreign account for the 
terms of contract for the building of iron steamships. Iron ore is 
po pom demand at unchanged prices. Steadiness prevails in the 

and coke trades, and prices are firm, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE severe weather which prevailed during last week, and still 
continues, has considerably interfered with business, by dis- 
organising the railways. There is no likelihood now of any effort 
to reduce colliers’ wages receiving general support in South York- 
shire this season. In the first place, the severe weather has again 
given a fillip to the house coal trade, and prices are again firmer. 
Apart from that a large proportion of the Yorkshire coalowners 
are disinclined to re-open the wages’ question at present. They 
are now engaged in renewing contracts with large consumers, and 
are meeting with very fair success in obtaining better prices. The 
largest coalowners in South Yorkshire are Messrs. John Brown and 
Co., the Aldwarke Main and Car House Collieries, Their output 
this year will exceed that of the Thorncliffe Company—Messrs. 
Newton, Chambers, and Co. Messrs. Brown and Co., I am in- 
formed, are among the coalowners who are opposed to any im- 
mediate disturbance of the present arrangement. Though agree- 
ing with others that the 10 per cent. advance should not have been 
conceded until coalowners could afford it, they are disposed ‘‘ to 
accept the situation,” for the present, believing it is too early, after 
only six weeks’ trial, to declare the existing arrangement a failure. 
The home coal trade, it is important to remember, is only one-fifth 
part of the coal raised in the country. 


which would give a weekly output of about 1000 tons. Messrs 
Bell Bros, hope to utilise the waste heat from tke blast furnaces in 
producing salt, and are at present producing 40 tons per week in 
this manner. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE tone of the iron market this week has been less satisfactory, 
this being the result mainly of the drawback occasioned to business 
by the stormy weather. The shipping trade in pig iron has suffered 
from the interruptions to traffic caused by the snowstorm; but 
besides this element of inconvenience, it must be admitted that at 

resent the demand from abroad is quiet. There is a marked 
ailing off in the business done with the Continent, a circumstance, 
however, which need excite no surprise, as it is quite usual at th> 
present season. The past weck’s shipments show a decrease of 
about 2500 tons in the quantities of pig iron despatched to the 
United States, and it is perhaps a little unfortunate that the 
exports in that direction should decline at a time when freights 
have been reduced to a figure which would afford more encourage- 
ment to shippers. There has been much less iron taken out of 
store this week, owing to the interruption of the shipping trade; 
but very considerable purchases of pigs have been made by home 
consumers for forward delivery in case of a rise in price. The 


Following out the recommendations of the Government inspect 
and the coroner’s jury, the Claycross Colliery wager am, abandoned 
the use of naked lights and served out Belgian safety lamps to its 
miners, The men employed in the Parkhouse pit, where the 
explosion occurred, accepted them without demur, but in No. 2 pit 
over 200 coal-getters struck work and threw the pit idle on the 8th 
and 9th, rather than use lamps which makes coal-getting “‘ slow.” 
On the 11th inst., finding the masters determined, the men 
thought better of it, and accepted the lamps. I remember, after 
the Swaithe Main explosion, when 165 lives were lost, the miners, 
though working in the fiery Barnsley seam, were very reluctant to 
abandon the use of powder in blasting coal in favour of the wedge 
system. Blasting is the speedy process, and the men were 
generally content to risk a good deal for better wage results, 

The skating season has set in, and the skate merchants are busy. 
One firm has sent out in two days this week 22,000 pairs, and alto- 
gether fully 50,000 pairs have been sent out to country merchants 
by the special dealers, The old clog skate still maintains its — 
larity, the only other novelty which has made its way in this dis- 
trict being the Acme skate. All the cheap skates are of foreign 
make, chiefly German; anything over 1s. a pair is preferred of 
English manufacture. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

OnLy a small amount of b was ti ted at the Cleve- 
land iron market held at Middlesbrough on Tuesday last. Prices 
were about the same as last week. The tone of the market was no 
firmer, and buyers still show little disposition to purchase. It is 
not likely that much buying or selling will be done until after 
Christmas. Merchants were quoting 42s. 9d. to 43s. per ton for 
No. 3 g.m.b. for prompt f.o.b. delivery, and would not take less than 
the former figure. Some makers quoted 43s, 6d. to 44s. for No. 3, 
but the firms who were well supplied with orders would not accept 
anything under 44s. There is no demand for warrants. e 
severe weather of the last few days has interfered with regular 
working at the shipyards and bridge-building works. The whole of 
the hands employed by the Consett Iron Company at its mills 
and collieries have been laid off through the storm. 

The stock of Cleveland pig iron in Messrs. Connal’s store at 
Middlesbrough has been reduced 77 tons during the week, the 
amount in stock on Monday night being 100,734 tons. 

Owing to the stormy weather the quantity of iron exported this 
month , Rant the Tees is so far exceedingly small. Up to Monday 
night only 21,795 tons of pig iron and 5997 tons of manufactured 
iron had been shipped. 

In the finished iron trade there is a scarcity of specifications, due 
to the partial stoppage of the ship and bridge yards. Consumers 
are a little more disposed to buy since prices were reduced, and 
have given out a few orders, but these will not be sufficient to keep 
the mills fully going very a It is expected that nearly all the 
plate and bar mills will be laid off for at least a week at Christmas. 
Prices quoted for finished iron are the same as last week, viz. :— 
Ship plates, £6 10s. to £6 15s. per ton; angles for shipbuilding, 
£5 17s. 6d.; and common bars, £6 to £6 2s, 6d., free on trucks at 
works, less 24 per cent. discount. Puddled bars are £4 net. 

The Consett Iron Company is putting down plant for the manu- 
facture of steel plates > the Siemens process on a somewhat 
large scale. 

It is expected that the blast furnaces at Seaton Carew, near 
Hartlepool, belonging to the Seaton Carew Iron Company, will be 
put to work in March next. These furnaces were formerly the 

roperty of the Hartlepool Iron Company, and have been standing 
idle for a considerable length of time. New hot blast stoves on 
the Massicks and Crooke’s principle are being erected. Three of 
the latter have just been set to work at Messrs. Palmer and Co.’s 
works at Jarrow, and are said to be working well. 

The second meeting of the session of the Cleveland Institution 
of Engineers was held on Monday evening last. There was a good 

tt of bers. Mr. F. F. Jones, the new president, 
occupied the chair. He informed the meeting that a large 
majority of the members had agreed to assist in freeing the 
Institution from debt by paying a double subscription for the 
resent year. Mr. John Gjers read a paper on ‘‘ The Successful 
Rolling of Steel Ingots with their own Initial Heat by means of 
the Soaking-pit Process.” Mr. Gjers said it was easy and practical 
to rolla bloom into a rail or other finished article with its own 
initial heat. The universal practice at steel works had been to 
employ a heating furnace, but in June he introduced ‘‘ soaking 
pits” at the Darlington Steel and Iron Co.’s works, and 300 ingots 
every twelve hours were now treated in these pits. The ingots, 
after removal of the moulds, are placed in the pits and remain 
there for about twenty minutes. By that time they have a 
uniform temperature throughout, and are sufficiently hot to be 
easily rolled in the blooming mill, and afterwards pass through the 
finishing mill. The economical advantages are obvious. After 
Mr. Gijers’ paper had been discussed, Mr. Charles Wood read his 
‘‘Notes upon Carbon and other Deposits from Blast Furnace 
Gases.” This paper was of great interest, and led to a most 
animated discussion. 

Messrs. Raylton Dixon and Co., of Middlesbrough, the builders 
of H.M.S. Tourmaline, have orders from the Government for two 
small war vessels of 1000 tons displacement each. The first of 
these, called the Dolphin, was emaeed on Saturday last, and it is 
expected that the second, called the Wanderer, will be ready for 
the water in about six weeks. These vessels are built on the com- 
posite principle, the shell consisting of two thicknesses of teak 3in. 
thick, the bulkheads and flats being of steel, and the frames of 
iron. The stems and keels are of English oak, and the bottoms 
are covered with sheets of copper below the water-line. They are 
to be fitted with horizontal engines of 750 indicated horse-power, 
made by R. and W. Hawthorn, of Newcastle. Each vessel will be 
armed with two six-inch and two five-inch breech-loading guns, a 
seven pounder boat gun, and two Gardner guns. Messrs. R. 
Dixon and Co. are very busy. They have in course of construction 
and on order nineteen large st 's, some over 4000 tons burden. 

Messrs. Bell Bros., of Port Clarence, are making rapid-progress 
with their salt industry, and have just purchased a salt royalty 
extending over 2000 acres. In addition to their present works they 
intend to erect chemical works close by. The newsalt works, which 
are near the blast furnaces at Port Clarence, are now fairly at work, 
and turn out, with nine evaporating pans, 350 to 400 tons of salt 
per week. This is all sent to chemical works on the Tyne. Provi- 
sion has been made for increasing the number of pans to twenty, 


dition of b in the warrant market has been inanimate, 
and values are still depressed. 

Business was done in the warrant market on Friday forenoon at 
49s, 2d. to 49s. cash, and 49s. 44d. to 49s. 14d. one month, the 
afternoon’s quotations being 49s. to 48s. 8d. cash, and 49s. 2d. to 
48s. 105d. one month. On Monday business was done in the fore- 
noon at 48s. 104d. to 48s. 9d. cash, and 49s. one month, and in the 
afternoon at 48s, 8d. to 48s. 54d. cash, and 48s. 10d. one month. 
Tuesday’s market was quiet at 48s. 6d. to 48s. 74d. cash in the 
morning, and 48s. 84d. to 48s, 9d. cash, and 48s, 114d. one month 
in the afternoon. Business was done on Wednesday between 
48s. 9d. and 48s. 114d. cash, and 49s. 1d. onemonth. To-day—Thurs- 
day—transactions took place at 49s. cash, and 49s, 2d. one month. 

The prices of makers’ iron are a shade easier this week, although 
there is little change in the actual quotations, which are as 
follows : — Gartsherrie, f.o.b. at Glasgow, per ton No. 1, 64s.; 
No. 3, 54s.; Coltness, 68s, and 56s.; Langloan, 67s. 9d. and 56s.; 
Summerlee, 63s. 6d. and 53s. 6d.; Calder, 62s. 6d. and 52s. 6d.; 
Carnbroe, 56s. 6d. and 51s.; Clyde, 54s. and 51s.; Monkland, 
51s. and 48s. 6d.; Quarter, and Govan, each 50s. and 48s. 6d.; 
Shotts, at Leith, 66s. and 56s.; Carron, at Grangemouth, 53s.— 
specially selected, 57s. 6d.—and 42s.; Kinneil, at Bo’ness, 50s. 
and 48s. 6d.; Glengarnock, at Ardrossan, 56s. and 50s. 6d.; 
Eglinton, 51s. and 49s. 6d.; Dalmellington, 51s. and 50s. 

The malleable iron trade is quiet, but there is plenty of work in 
hand, and manufacturers have within the last week or two been 
making considerable purchases of the raw material. The wants of 
the shipbuilding and marine engineering trades are t, and as 
many of the shipbuilders have work in hand which will carry them 
through the greater part of next year, makers of angles, plates, &c., 
are certain of a continuance of employment. The general engi- 
neering trades are still busy, makers of locomotives, sugar-crushing 
machinery, stationary engines and boilers, are all for the most 
part well supplied with work. There are a number of good con- 
tracts in course of execution by cast iron pipe makers, although 
they are quite in a position to receive additions to their present 
orders. e hardware trades are also in a fairly active state, 
although complaining much of excessive competition. The past 
week’s shipments of iron manufactures from Glasgow comprised 
machinery to the value of £16,600; sewing machines, £5900; 
other iron manufactures, £25,700; and steel goods valued at £2000. 

The coal trade is brisk as regards the home inquiry, but the heavy 
snowstorm has greatly retarded the traffic on the different railways. 

As to the question of wages in the mining trade, readers may be 
reminded that when the salemasters granted the colliers a rise of 
6d. a day some time ago, the advance was not conceded by the iron- 
masters either to their colliers or ironstone miners. The iron- 
masters’ colliers are now in some cases pressing for an increase, as 
they fear that if it is not obtained it may not be got at all for 
many months. These remarks apply to the West of Scotland. In 
Fife, on the other hand, the coalmasters are represented as con- 
templating the necessity of reducing wages at no distant date. 

A considerable number of fresh shipbuilding contracts have been 
placed, a large proportion of these being at Greenock. 


WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

I pip not expect that the coal stagnation would last long, and 
so before prices had time to droop another flush has set in, and in 
every direction there has been the greatest animation. I noticed 
this especially on the Taff Vale a few days ago. Continual trains 
of coal with scarcely a break is now the rule. From the Ponty- 
pridd Junction, into which flows the Merthyr, Aberdare, and 
Rhondda coals, on several days it was only by excellent traffic 
management that serious blocks and mishaps were avoided. Prices 
are firm for all varieties, and the demand for best steam and house 
coals continues. Small coal, too, isin demand. Renewed interest 
has already been given in the bituminous coal districts by the 
Cardiff and Monmouthshire Valleys railway project. The Gwerna 
Colliery Company, for example, is being launched well. The new 
railway, which will have the strong support of the Marquis of 
Bute, Rhymney and Taff Vale Railway, will command an area of 
one hundred square miles of virgin coal, estimated to amount to 
many million tons. 

There has been something like a collapse of South Wales tin- 
plate works. Nothing else can be expected when it is notorious 
that makers have been losing one shilling per box on every box of 
tin-plate sold. With all such it was only a question of time, and 
a gentleman who has suffered to a large extent in his transactions 
tells me that he hears about a dozen in all are doomed to go to the 
wall, Many have held up bravely and so honourably, that it is to 
be hoped they will resume business. Bidulph, Wood, and Jevons, 
of Briton Ferry; Forrester, of Swansea; and Morris, of Llan- 
geunech and Llanelly, are the principal so far, but several smaller 
ones have followed. 

I fear many of the coal merchants and pig iron makers have 
been hit severely. 

The Daltar Lock and Safe Manufactory is to be started at Car- 
diff, and will employ several hundred operatives. I hear that the 
Bute Dock management is open to encourage small or even large 
industries by giving sites on liberal terms. 

A new company, called the South Wales Storage Company, 
has been started at Swansea. The aim is to supply storage for 
tin-plate, &c., and make advances on same. It is Sune well sup- 
ported by influential capitalists. 

It has been announced that the Cwmavon copper and ironworks 
have been purchased by Messrs. Leech and Co., of Neath, but this 
is contradicted. There are hopes of a re-start at Pontardulais. 

Colliery managers and owners regard the ambulance theory with 
interest, but maintain that to entrust details to untrained men 
would be only to make matters worse than they are now. Mr. 
Abraham has had several interviews with the principals on the 
subject, and it is now generally understood that if a company of 
young men at every pit will acquire the necessary ambulance know- 
ledge the movement will be a success. 

The iron and steel trades are good, prices firm, and inquiries 
much more satisfactory than last week. 

Why do not our Welsh farmers go in for growing pitwood? The 
fact is some have tried, but as they gave the young trees no shelter 
from the west the w became stunted. A dwarf wall that 
would shelter until three or four years old is all that is required. 

All local industries are looking up, and even in the face of the 
many failures the outlook is encouraging. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-ofiice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving, the number of the page of THE ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made ing at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the Specification. 


Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated,” the 


e, 
5777. A. Lloyd, Shepherd's-bush. 
Wixpow-sasH Fasteninas, J. D. Sprague, Upper 
orw 
5779. ELEcTRIC Lamps, A. .* London. 
5780. CoRRUGATING, Suezers, G. M. 
Ed , London. 
5781. Apparatus for Suspenpinc Swine Lookrne- 
eLasses, &c., G. Crofts & G. Assinder, ‘ham. 
5782. Gas ENGINES, W. Watson, 
5783. Macneto, &c., Evecraic Macuuxes, W. A. Bar- 
low.+{ 7. &. Fein, Stuttgart.) 
5784. Umpreiias, &c., J. T. Ford, 
Southsea. 


5785. Preparine Isrnoiass, L. A. Groth.—(C. 
A. Sahlstrim, Jénkiping, Sweden.) 

5786. Preparinc Fiow Give from Fis, &c., L. A. 
Groth.—(C. A. Sahkistrim, Jonképing, Sweden.) 

5787. Extractinc, &c., Om from Fisn, &c., L. A. 
Groth.—(C. A. Sahistrom, Jénkoping, Sweden. 

5788. PREPARING Extract from Fisn, &c., L. A. 
Groth.—(C. A. Sahistrim, Jinképing, Sweden.) 

5789. PNEUMATIC RalLways, &c., A. W. L. Reddie.— 
(B. P. Needham, New York, U.S.) 

5790. Conpensinc Apparatus, A. W. L. Reddie.—(B. 
Theisen, Lindenau, Sarony. 

5791. en for Borties, P. P. Deslandes, Jersey. 

5792. Diecurc Macuuves, J. Parker, Stevenage. 

5793. Matrressss, 8. K. Ibbetson, Southsea. 

5794. Fituine Sacks, H. J. Haddan.—(L. and E. La- 
place, Issoudun.) 

5795. J. Whitehouse and 8. Peacock, 


5796. Evecrric Lamps, W. R. Lake.—(R. H. Mather, 
Windsor, U.S.) 

5797. Primary Vourarc Batrerizs, T. Jones, London. 

5798. REFRIGERATING a W. H. Wood and G. 
Richmond, New York, U.S. 

5799. Cake for Foon, &c., T. Earp, Newark- 
on-Trent. 


on Rartway Tratnss, R. W. Vining, 

ve! 

= and Loose Woot, &c., T. Fox, 
un. 

5802. Courtine Apparatus, E. Lumley, London. 

5803. Draw-orrF Apparatos for RECEPTACLES Con- 
TAINING BEER, &c., T. Collingwood, London. 


Clark.—{A. Galbraith, Amadore, U.S. 

5807. Meratuic Work, A. M. Clark.—(W. C. 
Bdge, Newark, U.S.) 

5808. Gasand other Burners, A. H. Robinson, Dublin. 
6th December, 1882. 

Hyprocuioric Acip, J. Hargreaves 
and T. Widnes. 

5810. Treatinc Spor Heaps of L. H. 
Armour, Gateshead-on-Tyne. 

5811. Casrvc and Marxrnc of Casrxc for Maat, T. and 
T. G. Bowick, Bedford. 

5812. Fitrers, H. Raw London. 

5813. Dryinc ‘Cox, &c., J. E. Fox, Gloucester. 

5814. Gas-LIGHTING by ELEcTRICITY, J. A. Koerber, 
London. 

5815. Furnaces, 0. D. Orvis, New York, U.S. 

5816. Governors for Steam and other Motive 
Enornzs, F. J. Burrell, Thetf 

5817. Mitimsc Apparatus, J. H. Carter, London. 

5818. Comprnc Macuryzs, F. Ambler, Bradford. 

5819. Gas Motor Encrings, G. Whittaker 

5820. Mecranism for PLayine PIANOFORTES, A. Capra, 
London. 

5821. Corsets, J. R. ax London. 

5822. &c., J. T 


, London. 
5823. Hotpine and Frxina the Guoses, &c,, of Lamps, 
T. Carpen' 


, Birmingham. 
5824. TRAMWAY Caks, E C. Wickes and F. E. B. Beau- 
mont, London. 
5825. Gas Motor Enorves, F. J. Derby. 
5826. Hzatinc Apparatos, A. G. V. Harcourt, Oxford. 
5827. Creanrnc Iron, C. A. T. Rollason, Birmingham, 
and C. A. Rollason, Aston. 
5828. for T. Knowles, Blackburn. 
5829. W. Prosser, Newcastle-upon-Tyne. 
5830. Brakes for Carriacgs, E. Robinson, Cheshunt. 
5831. Conrectionery, W. R. Lake.—({Thiele and Holz- 
hause, Magdeburg ) 
5832. Steam Generators, W. R. Lake.—{J. C. Stead, 
Brooklyn, U.S ) 
5833. IncanpesceNT Exectric Lamps, J. Wavish and 
J. Warner, London. 
7th December, 1882. 
5834. Pipz Couriines, D. Drummond, Lenzie. 
Iron Siacs, C. Pieper.—({C. Scheibler, 
in. 
5836. Leatuer, J. Imray.—{(J. Shaw, Hindmarsh.) 
5837. Benpinc Pvates, C. Scriven, Leeds. 
5838. Paweus, PLatss, &., C. L. ‘Lammers, Gosforth. 
5839. TreaTiNne for G. W. von Nawrocki. 


Bopres, F. H. F. Engel.—(G. de Laval, 

Stockhol: 

5842. Horsesnoes, W. Sykes, Boxmoor, and H. J. 
Sykes, Lincoln. 

5843. Fusrpte Pives, J. Burton and R. Byrnes, 
Staleybridge. 

5844. SuspenpeD Licuts from Existino Gas Fittincs 
for Licut1ne and Heatina, J. J. Royle, Manchester. 

5845. Hee.ine Boots and Suvzs, J. Keats.—(V. R. W. 
Keats, Mons, Belgium.) 

5846. Row ocks for Boats, C. W. Morris, Lowestoft. 

5847. Time, &c., Inpicatinc Apparatus, C. H. and C. 
Ww. Thompson, Lon London. 

5848. InpURATING ARTIFICIAL Stone, &c., J. W. Butler, 
Blackheath. 

5849. ConwecTinc and Disconnectinc from 
WHEELED VEHICLEs, J. Rexford, Edmonton. 

8th December, 1882. 

5850. ELecrro-macnets, V. W. Blanchard, New York. 

6851. VenTiLatine Sart, F. A. Binney, Bowdon. 

5852. ConverTiING WHEELED VEHICLEs into SLEDGEs, 
F. A. Binney, Manchester. 

5853. VeLocipepes, W. R. Pidgeon, Holmwood. 

5854. METALLIc ALLoys, W. 

5855. Frre-crates, &c., T. E. Parker, London. 

5856. —— for Gas Governors, &c., G. Porter, 


ion. 

5857. Sramps for Forcinc and SHapine Merats, A. W. 
Wills, 

5858. Wueexs, E. A, Tice, Clapham. 

5859. Apparatus for DispLayinc Notices, &c., A. 
&c., W. H. Symington, Market 

5860. Busxs for Stays, &c., W. H. ton, Mar! 
Harborough. 


5861. Gaso-ELEcTRIC Lamps, P. M. Justice.—(J. H. 


, Brussels. 

5862. Bucket Drepcers, G. Kl 

5863. Warton or Ciock, J. Pallweb r, 

5864. CaoutcHouc, &c., W. C. Horne, Old Charlton. 

5865. Gas ae Enaings, J. J. Butcher, Newcastle- 
upon- 

5866. a Gordon, jun., Dundee. 

5867. Orpnance, A. M. Clark.—(4. H. J. Suel, Paris. 

5868. PreventTinG Accipents with CircULAR Saws, J 
H. Johnson.—(A. I. 4. M. Trincano, Paris.) 

5869. Brrr, &c., J. Armstrong, Clapham. 

5870. TeLersones, W. R. Lake.—(A. Dolbear, U.S.) 

9th December, 1882. 

5871. Lenses for Lanrerns, R. E, Frank.—(L. Mic- 
ciullo, Italy.) 

5872. SIGNALLING Apparatus, J. Sansom, Glasgow. 

5878. Preventina Corrosion in Steam BoiLers, B. 
Hannay, Glasgow. 

5874. mans SPINNING and DovBLING Frames, J. Young 
and E. Furniss, Mellor. 

5875. Prerarinc Waxes and for LusricaTine 
Purposgs, J. B. Hannay, Glasgow. 

5876. T. H. Thompson, Man- 


5877. Peramputators, W. Hatchman, London. 

5878. Lron Ways, J. E. Walsh.—(C. Ver- 
hoesen, Utrecht.) 

5879. Joints, Bearers, &c., J. E. Walsh —(M. G. 
Mitter and Dr. L. A. Hoffman, Berlin.) 

5880. Consumine Smoke, H. C. Paterson, Glasgow. 

5881. Manuractorine Sizgs, J. W. Harland, London. 

5882. VeLocipepes, J. R. Trigwell, London. 

5883. SPRING Motors for Sewinc MACHINES, A. M. 
Clark.—(J. B. T. Baudouin, H. L. Mathieu, and A. F. 
Conchin, Paris.) 

5884. Compustion Moperator for Stoves, &c., W. H. 
Beck.—(C. J. Petit-Badré, Paris.) 

5885. ConTROLLING the Discnarce of Wartsr, &c., W. 
A. G. Schonheyder, Shepherd’s-bush. 

5886. Boots and Sxogs, H, Craston, London. 

5887. BaTTERIEs, artmann, London. 

5888. Sarery Vatves, A. Haigh, Halifax. 

5889. Sreen, J. A. Jones, 3, Middlesbrough-on- Tees. 

5890. Doors, A. Shel 

5891. PocKEr- -KNIVES, A. Boult.—(J. Germany.) 

5892. Cow s, J. White, Edinburgh. 

5893. CLoras, J. and G. E. Leeds. 

5894. INDICATING TEMPERATURES, G. L. Winch, London. 

5895. Rartway Sicnatiine Lamps and SPEcTACLEs, 
H. J. Marshall, Linslade. 

5893. Surps’ and "other Lamps, E. Martin, London. 

5897. MepicaL TroveH-PEns or Boxes for Live Stock, 
J. P. Smith, London. 

5898. Musica Instrument, F. W. Wolff, London. 

5899. LicHTING, &c., heres R. Allen, London. 

5900. PiPE-CUTTER, W. R. Lake. @. Duhayon, Paris.) 

5901. Bett Fasreners, W. H. St. Germans. 

11th December, 1882, 

5902. Corrosion of Botroms of Sups, J. 
&e. S. Marriage, Reigate. 

5903. Ort, ANS, 

5904. Looms for WEAVING, A. Bingley. 

5905. Tricycie, E. de Pass.—(G. Milczewski and L. 


5906. CHarns, —(G. Féton, 
France, 

Macuines, H. J. Haddan.—(Z. 

= A. Barr, Glasgow. 

EDSTEAD, Boult.—(F. Lebacq, Brucelles.) 

5010. Lamps, F. H. F. Engel —(F. F. Kiipper- 
mann, 

5911. Pumps, T. F. Stenson, Handsworth. 

5912. Fire-arms, J. 8. Jarmann, Lon 

5913. MaGnesia 
Bronnér, Frankfort-on-the- Maine.) 

5914. TEXTILE Fasrics, C. D. Abel —-(G. 


Witz, Rowen.) 
Burtprscs AGaInst Fire, J. M. 
00) 
5916. Looms for Weavine, W. Adam, Kidderminster. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
5798. REFRIGERATING Macuivery, W. H. Wood and G. 


5805. WHEeLs, W. R. Lake, London.—A communica- 
tion, from from F. & Smith, Cleveland, U.8.—5th Decem- 
er, 
V V. W. Blanchard, New York, 
S.—8th December, 1882. 


Patents on which the Duty of £50 

4981. Sarery W. Smethurst, Bryan. — 5th 
December, 1879 

5000. TREATING Yarns, A. Pollock, Dumbarton.—6th 
December, 1879. 


5003. CoLouRINGc Matrers, J. A. Dixon, Glasgow.— 
6th December, 1879. 

5005. Steam Encines, J. Gillett, Melksham. — 6th 
December, 1879. 

4729. Packrno-cases, T. Cockcroft, Birkenhead.—20th 
November, 1879. 

4996. InpicaTors for Prime Movers, J. H. Storey and 

. Kenyon, Manchester.—6th December, 1879. 

4998. Markinc Woven J. Duxbury, Man- 
chester.—6th December, 1879. 

5006. UsLoaDING - Gillett, Melksham.— 
6th December, 1879. 

5023. PaPER-FOLDING W. Conquest, Lon- 
don.—8th December, 1 

5107. Tramway and A. 8. Halli- 
die, Liverpool.—13th December, 1 

5007. PortaBLe CookING ‘Wilson, London. 
—6th December, 1879. 

5013. Gusrowptr, H. H. Lake, London.—6th Decem- 
ber, 1879. 

5075. =Apparatus, Dr. H. Griineberg, 
Cologne.—llth Devember, 1879. 

5135. ANNEALED, &c,, GLass ARTICLES, F. Siemens, 
Dresden.—15th December, 1879. 

5150. Inon and Sree , C. W. Siemens, London.—16th 
December, 1879. 

5176. BALL Castors, G. W. Heath, Crayford.—17th 
December, 1879. 

5285. AXLES, W. Morgan-Brown, London.—27th Decem- 
ber, 18 

5019. ComBrne, &c., 8. C. Lister, 
M ‘ham.—8 


anning! , 1879. 
5043. H. T. Kirby, Leicester.—9th 
ember, 1879. 
5052. Gas MoToR Enornes, E. C. Mills, Dunham, and 
H. Haley, —10th , 1879. 
J. Howard, Bedford.—15th December, 
1879 


E. Dobell, Hastings.—-8th December, 
5040. Winpina, &c., Apparatus, T. Hardy, Poole, and 
W. M‘I. Cranston, on.— , 1879. 

50st. Lock D. Hal Halpin, ’s-bush.—10th 
December, 1879. 

5174. Pires and Rops, F. A. Clark, Hammer- 
smith.—17th December, 1879. 

= Tramways, F. C. Glaser, Berlin.—29th December, 

5305. CoLourinc Marrers for Dyeine, &., J. H. 
Johnson, London.—29th December, 

5059. Stanps for Decanters, &c., GW. Betjemann, 


London.—10th December, 1879. 
5109. SuLpHite of Limg, R. Powell, Liverpool.—13th 
December, 1879. 


5158. SIGNAL Buoys, E. E. Mann, Lawrence, U.8S.— 
—16th December, 1879. 


Patents on which the Stomp Duty of £100 
has been pai 


1625. SIGNALLING Apparatus, W. and R. 
Thompson, Newsham.—18th April, 1876. 


4458. Rotary Enornegs, R. Hodson, Blackwall..—22nd 
December, 1875. 

4241. AppLyinc Perroteum, &c., for GENERATING 
Sream, R. Walker, London.—7th December, 1875. 

4297. Rartway and other Carriacgs, U. Scott, Lon- 
don.—11th December, 1875. 

4891. ConcentraTinc SutpuuRic Acip, &c., M. Pren- 
tice, —18th — 1875. 

4279. Boots and Sxoss, D. ills, Birmingham 
December, 1875. 

4309. Expansion Jornt for TuBULAR Fire-bars, F. R. 
Ellis, Liverpool.—1llth December, 1875. 


Notices of Intention to Proceed with 
Applications. 

Last day for filing opposition, 29th December, 1882. 
3533. Taps, W. Hunt, Scarborough.—25th July, 1882. 
8662, Tose Expanpers for Steam Bor.ers, G. Son- 

nenthal, London.—A communication from P, 

Revollon.—2nd A ugust, 1882. 

71. WorKING Switcues, &c., P. Prince, 
London.—2nd August, 1882. 

8681. Faciitating TELEPHONIC CoMMUNICATION, J. 
Cowan, Garston.—2nd August, 1882. 

8691. CHANNELS or CoursEs for Exscrricat, &c., 
Wires, G. M. Edwards, London.—2nd August, 1882. 
3692. TENSION or Friction Winpinc-on Morions for 

Tapetne, &c., Macuinery, Y. Duxbury, jun., Over 

Darwen, Lancashire. — 2nd August, 1882. 

8694. Wacon or Lurry, E. Hollingworth, Dobcross,— 
8rd August, 1882. 

3699, Betts for Bicycues, &c., J. Harrison, Birming- 
ham.—3rd August, 1882. 

8701. Preventinc Down Dravucut 1n CHrmneys, &., 
C. E. Hanewald, London.—A communication from 
F. Haszelmann.—8rd August, 1882. 

8703. Maxine Ice, T. Watts, Newport, and W. A. 
Gorman, London.—8rd August, 1882. 

3706. HaRMONIUMS Pianos, L. 
Kistner, Hamburg.—4th August, 188! 

714. SuLpHurRovs ANHYDRIDE, 8. Pitt, Sutton.—A 
communication from the Compagnie Industrielle des 
Procédés Raoul Pictet.—4th August, 1882. 

8722. Mecuanicat Butroy, A. Combault and W. T. 
Taylor, London.—4th August, 1882. 

3730. Reavatine the SPEep of Bicycugs, &c., J. G. 
Horsey and T. Bell, London.—5th August, 1882. 

8731. Recoverinec Tin from Scrap Trin-piate, A. T. 
Becks, Aston, near Birmingham.—5th August, 1882. 

8736. Heatina and CooLine W. and G. Law- 
rence, London.—5th August, 1882. 

3739. Rorary Enoines, J. G. Jones, London.—5th 
August, 1882. 

8744. Parntina, &c., Woven Fasrics, D. Guille, Lon- 

gust, 1882. 


don.—5th Aw 
= Reovutatine the of Gass, &c., R. Macin- 
yre, London.—5th August, 1882. 
for Wat. Hanotnos, A. M. Clark, Lon- 
don.—Com. from A. Hutchinson.—5th 
3750. &c., J. H. Gartrell, 
5th August, 1882. 
8753. ComBrngep and Switcs for INCANDESCENT 
Evecrric Lamps, C. E. Sibley, London.—5th August, 


1882. 

3754. Furnaces for Uritisinc the Waste Heart from 
Gasworks, W. Londen.— A communication 
from Cher Pompée de Bondini.—5th August, 1882. 

$757. Licut-emittine Conpuctors for Evecrric Lieut- 
R. Werdermann, London. — 5th 

ugust, 

8759. Cuequss, &c., P. Jensen, London. 
Com. from O. A. Ericsson.—7th A ugust, 1882. 

8761. Woop for its Preservation, F.C. 

Berlin.—A communication from P. J. F. 
Roper. 8th August, 1882. 

3763. TeLePHonss, J. J. yd and F.T. de Laver- 

_nvde, Paris.—8th A 


3812. Saconpany or Storace Bartreries, 
J. 8. Beeman, W. Taylor, and F. King, London. — 
sis. &c., CuRRENTs, J. 
Taylor, and F. King, London. 
8817. “pecvame Doors, &c., H. J. Haddan, London.— 
A communication from Ww. Kilian.—10th August, 1882. 
3819. Gas Enorves, J. McGillivray, Glasgow.—l0th 
August, 1882. 
$841. ARM-PIT Dress Sureips, W. R. Lake, London.— 
Com. from I. A. Canfield.—11th August, 1582. 
75. Treatina Corron, &c., E. de Pass, London.— 
Com. from H. Anthoni.—14th August, 1882. 

3903. Carriace Axuzs, W. R. Lake, London.—A com- 
munication from W. J. Varley.—15th August, 1882. 
4153. Carpet Fastener, E. London.—A com- 
munication from J. A. Wilmot.—3lst 1882. 
4270. Generatine Evectricity, &c., W. Lake, Lon- 

don.—Com. from E. Brard.—7th September » 1882. 
4459. TreatiInG Mippiines, W. R. Lake, London.—A 
communication from C. Brown.—19th September, 1882. 
4567. Optaryinc MecuanicaL Errect by ELEectricau 
Evereoy, E. L. Voice, London.—26th September, 108. 
4918, DistiTEoRaTINa Fasrics, I. C. Watson, 
16th October, 
5067. Certain WASTE Materiats, E. 
Davies, London.—24th October, 1882. 
5105. Evecrric Licutina, P. Cardew, Chatham.— 26th 
October, 1882. 
5238. Apparatus to be Usep in Connection with 
H. Robinson, Dublin.—2nd Novem- 


5464. SPINNING, &c., Frsrovs Mareriats, J. B. and 
T. H. Dewhurst and R. Cornthwaite, Skipton.—16th 
November, 1882. 

5499. Rartway Sieerers, W. E. Pedley, Old Bromp- 
ton.—18th November, 1882. 

5512. Barpep Wirg, O. W. Malet, London.—A commu- 
nication from F. B. Malet.—20th November, 1882. 

5550. CenTRE Valves, R. Dempster, jun., Elland.— 
22nd November, 1882. 


(Last day for filing opposition, 2nd January, 1883.) 

3531. CommunicaTinec in Rartway Trains, F. Hoe, 
Burton-on-Trent.—25th July, 1882. 

8758. VENTILATING Raitway CaRriaces, &c., A. R. and 
J. W. Harding, Leeds.—7th August, 1882. 

3769. Macuinges, H. Gardner, London.—Com. 
from R. M. Wanzer.—8th August, 1882. 

8775. Bricks, &c., J. C. Bloomfield, Blen-y-lung, and 
J. McGurn, Bally-Magharan.—8th August, 1882. 

3781. Vetocipepges, C. Crozat, London.—9th August, 


1882. 

8785. Recutatinc Apparatus for Steam Enornes, H. 
Davey, Headingly, near Leeds.—9th August, 1882. 
8787. GeneRaTING Exastic under Pressure, H. 
Davey, Headingly, near Leeds.—9th August, 1882. 
3789. yor &c., E. A. Brydges, Lon- 

don.—Com., fro’ Sandmann.—9th August, 1882. 
Door-MaT ‘SCRAPER ComMBINED, J. 8. Will- 


way. 2. 

3798. Poes and Sraxes. W. A. Barlow, London.—A 
communication from F. Bérner.—9th August, 1882. 
3800. Boxes, P. Jensen, London.—A communication 

from D. L. Caillat.—oth 1882. 
8803. TgLerpHonic Apparatus, 8. P. Thompson, 


Bristol.—9th August, 1882. 
$804. Timepieces, W. Mo. London.—Com. 
ott —10th August, 


from J. J. D, Trenor.— 

Lamps, F. M 

3822. Batrerigs for Storine Exectricity, F. Mori, 
Leeds.—10th August, 1882. 

3825. ELecrric Motors, 8. H. *Emmens, London.— 
10th August, 1882. 

3833. Fisres, G. Little, J. and J. 
Fletcher, Oldham, and [. C. 
llth August, 1882. 


3850, HermericaLty CLosine Boxes, &c., A. J. Boul! 
London,—A communication from ©.’ Dauché 
P. Deniaud.—12th August, 1882, 

3865. Srays and Busks, J. Ingleby, Manchester.— 
Com, from P. W. Ziegler.—l4th August, 1882. 

8866. Vatve Motions for NGINES, J. Edge, 
Liverpool.—1l4th August, 188 

3869. DyNAMO-ELECTRIC Moron Macuine, E, Desfossés, 
Paris.—14th August, 1882. 

8884. Boots and Saozs, W. "‘Morgan-Brown, London.— 
Com. from H, R. Adaaas, August, 1882. 

3885. Carn WHEELS. organ-Brown, London.— 
Com. from G. W. August, 1882. 
R. R. Gubbins, London.—1l5th August, 

3891. Basic Frreproor Mareriats, H, Ulsmann, 
Prussia.—L5th 1882, 

8952. Gas Stoves, C. Norman A. H. P. 8. 
Wortley, London. —18th ‘A 

3957. Automatic Pump Freeper, E. T. 
Hughes, London.—Com., from the Automatic Boiler 
and Engine Company.—18th August, 1882. 

4076. Rotary Enoines and Pumps, W. B. Espeut, 
London.—25th August, 1882. 

4105. Looms for Wray ino, J. Dawson, Dukinfield.— 
28th August, 1881. 

4660. w 
Nig! 


the Armospuere of ApaRt- 
tingale, Southport.—30th Septem- 


4876. Carriacgs, J. Vavasseur, London.—l3th 
October, 1882. 


4908. FILua, &c., Borries, A. Macdonell, Newry, 
Ireland.—16th October, 1882. 

4948. MorTivE-POWER ENGINES, D. Clerk, Glasgow.— 
18th October, 1882. 

5009. Destroyine SoLip Impurities from 
Marteriats, O. Imray, London.—Com. from La 
Société Harmel Freres. —2ist October, 1882. 

5021. ComBinine Acip and Giycering, J. 

ham.— 26th , 1882, 

5131. CoLouRED PHoTOoRAPHS, H. H. Lake, London.— 
A communication from J. Chaine, A. Durand, and 
8. de Chaligny.—27th October, 1882. 

5188. Gas-moror Engines, T. Ashbury, H. Sumner, 
W. Lees, and R. W. B. Sanderson, Manchester. — 31st 

'REATING COAL, &c., G. 

“November, 1882. 
5537. Dryina Gray, &., W. R. Lake, London.— 
. from F. W. Wiesebrock.— November, 1882. 

5572. "ANTISEPTICS, &., T. Kingzett and M. 
Zingler, London. —23rd November, 1882. 

&c., 8. Mellor, Patricroft.—25th Novem- 
er, 

5622. TusuLaR Steam Generators, C. D. Abel, Lon- 

tion from L. C. Uhier.—27th 


vember, 
Pare, W. C. Horne, Old Charlton.—30th Novem- 
5850. (Evectao-maoxre, V. W. Blanchard, New York. 
—Sth December, 188: 
Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
8th December, . 
2503. Leaps for Penciis, G. Daubenspeck, London.— 
26th May, 1882. ‘ 
2731. Ravecvans or Pocket Pistois, E. G. Brewer, 
London.—10th June, 1882. 
2737. AnTiFRIcTION Bearinos for VenicLe WHEELS, 
W. J. Brewer, London.—10th June, 1882. 
2739. Apyustino the Rotiers of Rotter Mi J. 
and O, Stuart, Liverpool.—1l0th June, 


‘hes Textite Fasrics, E. Edwards, Lon- 
don.—10th June, 1882. 


2750. Movers’ Sarery Lamps, W. Morgan, Pontypridd. 
—12th June, 1882. 
Evecrric Lamps, J. Lane, London.—1l2th June 


882. 

2753. Gas-motor C. T. Wordsworth, 
and J. Wolstenholme, Radcliffe.—12th June, ‘1882, 

2754. Apparatus to Print, &c., SucaR Mepa.s for 
ADVERTISING PuRPoses, H. Faulder, Stockport.— 
12th June, 1882. 

= Lamps, W. Chadburn, Liverpool.— 12th 

‘une, 1 

2758. Exrracrine Giycerie from the 
Liquors of the Soap Manvuracrurs, A. M. Clark, 
London.—12th June, 1882. 

2764. SiInGLE-RAIL &c., A. M. Clark, Lon- 
don.—12th June, 

2788, VEHICLES the Unioapine of 
Timber, &c., E. er, Liverpool.—l4th June, 1882. 

2789. Supr.yine Arr to Furnaces of Stream Boi.ers, 
&c., J. Howden, Glasgow.—l4th June, 1882. 

2792. Warcues, J. H. Godsell, 
Coventry.—1l4th June, 1882. 

2805. ORNAMENTING, &c., Designs on Tin Pvates, A. 
N. Hopkins, T. Baker, and T. W. Burt, Birming- 
ham.—1l4th June, 1882. 

2806. Securinc Sueets of Grass, &c., 8. Deards, 
Harlow.— 14th June, 1382. 

2827. Wine Ropss, F. C. Guilleaume, Cologne, Ger- 
many.—15th June, 1882. 

2840. MEasuUREMENT, &c., of VeLocity, H. 8. H. Shaw, 
Bristol.—16th June, 1882. 

2841. Steam Boi.ers or A. D. Barclay, 
Kilmarnock.—16th June, 1882. 

2349. Presses for Expressinc O1Ls or ye from 
Szeps, &c., J. H. Johnson, . en” 16th June, 1882. 


don and L. 

Dezille, London.—17th June, 1882. 

2878. Dry Centre Vatves, E, M, Simpson, London.— 
17th June, 1882. 

2880. Swine M acuines, W. Fairweather, Manchester. 
—19th June, 1882. 

2931. Umprecias, &c., B. J. B. Mills, London.—20th 
June, 1882. 

2934. SusPENDING or MounTING &e., A. 
W. Brewtnall, Warrington.—20th June, 1882. 

2944. CARTS, W. March, London.—2ist June, 1982. 

2955. TREATING Nirrocexovus Marrers to Onrarn UsE- 
FUL Propucts, J. C. Mewburn, London.—2lst June, 


1882. 

C. D, Abel, London.—2it# 
‘une, 1 

3061. Magnetic F. Betbeder, Londom— 
28th June, 1 

3162. DRessino or PREPARING Ones, F. Wirth, Frank- 
fort-on-the-Maine, Germany.—4th July, 1882, 

$182. Securtno, &c., Mart Baas, A. M. Clark, London. 
—5th July, 1882. 

3523. REGENERATIVE Gas-buRNERS, D, and W. H. 
Thompson and W. J. Booer, Leeds.—25th July, 1882. 

3588. Sarery or MINERS’ Lamps, W. L. Wise, London. 
—28th July, 1882. 

8602. Craaaiva Woot and other Textite Fisre from 
FracMents of Straw, &c., Matrer, O. Imray, 
London.—29th July, 1882. 

4068. MovuLpING Packets, H. 
Clarke, London.—25th August, 

4097. J. Fry, ‘August, 1882. 

4126. SPEED-ACCELERATING Driving MecuaNism, W. 
R. Lake, London.—29th August, 1882. 

4164. WoRKING Hyprav.ic Lirts, J. M. Day, W. R- 
Green, H. C. Walker, and R. Carey, London,—31st 
August, 1882. 

4198. Gatvanic Batrerizs, E. B. Walthamstow, 
and W. T. Scott, Strat 1882. 

4240, Lirts and 8. and Cc. G. 
Major, London, and D. P. Edwards, Roath.—6t» 


er, 1882. 
4258. Serrinc-up and DisrripuTine Tyre, J. C. Mew- 
burn, London.—7th September, 1882. 
4204. Raisinc, LOWERING, and ConvEYING SuBsTANCES, 
F. J. Harriso 


near Wakefield.—9th Se; tember, 1 
4812. CARBONISATION of "Hardman, Milb- 


ton, near Stoke-on-Trent.—1llth September, 1882. 


Patents. 
name a address of the communicating party are 
printed in italics. 
5th December, 1882. 
5804. Cauer Frames, J. F. Homer, Birmingham. 
5805. W. R. Lake.—(F. S. Smith, U.8) 
5806. the Fe.iozs of WuHeeis, A. M. 
Imray, London.—A communication from F. 
Kudelski.—8th August, 1882. 
8788. Szwinc Macuines, J. Imray, London.—A com 
munication from Messrs. Grimme, Natalis, and Co. 
| 
| 
| 
Mester, New York, 
5840. Szwinc Macurxg, T. J. Denne, Holmesdale. 
a 


Dec. 15, 1882. 
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460. Barreries for Generatino Evecrricity, G. G. 
Skrivanow, Paris. —19th September, 1882. 
4464. Driving Screw Pixies, T. Wrightson and W. 
Clark, Stockton-on-Tees,—19th September, 1882. 
4508. Treatino Steet or Iron Incors, P. M. Justice, 
London.— 21st September, 1882. 
4512. PortaBLe Voutaic Barrertes, J. Mackenzie, 
London.—21st September, 1882. 
4721, Sream Bortexs or Generators, G. F. Redfern, 
London,—4th October, 1882. 


(List of Letters Patent which passed the Great Seal on the 
12th ber, 1882.) 

84. Dynamo-ELEcTRIC Macuines, W. R. Lake, London, 
—6th January, 1882. 

85. Gengratina, &c., Evectricity, W. R. Lake, Lon- 
don. — 6th January, 1882. 

1391, Preparine for Paintina, F. Rath, Lon- 
don.—22nd March, 1882. 

2000. Lirg-savine, &c., APPLIANCES, D. P. P, de la 
Sala, London.—27th April, 1882. 

2776. Carpons for Execrric Canpies, F. H. 
Varley, London.—18th June, 1882. 

2779. HaymMakinG Macuings, J. C. Float, Maldon.— 
18th June, 1882. 

2796. Buoyant Speep Wueet, W. Teague, jun, Tin- 
croft, Redruth.— 14th June, 1882. 


June, 1882. 
2803. DyNamo-ELecTRic Macuings, F. L. Willard, Lon- 
don.—1l4th June, 1882. 
2804. Evecrricity for TeLecrapuic, &., 
Purposes, W. R. Lake, London.—1l4th June, 1882. 
2808. Frurinc Merat Rowers, J. A. A, Buchholz, 
London.—14th June, 1882. 

2810. Rarcuer Braces, T. W. Cheesbrough, London. 
—l4th June, 1882. 

F. J. Cheesbrough, London.—15th June, 


2823, Arracuinc Knon3 and Hanpies to their 
E H., Baxter, Birmingham.—1l5th June, 


1882. 
Vatves, E, Edwards, London.—15th June, 
382. 


882. 

2844. Panes, &c , J. H. Browne, Cleobury Mortimer. 
—16th June, 1882. 

2855. Apsustino Doors, 8. A. Say, London.—1l6th 
June, 1882. 

2855. MerroroLocicaL Inpicatine, &c., MACHINES, 
F. H. F. Engel, Hamburg.—16th June, 1882. 

2857. Inseorors, A. H. Smith, Nottingham.—1l7th 
June, 1882. 

2858. Sarery Sappie-pars, R. 8. Garden, London.— 
17th June, 1882. 

2870. Cacornic Enoine, A. M. Clark, London.—17th 
June, 1882. 

2887. Courtine, &c., AppaRatTus, F. Petersen and J. 
H. R. Dinsmore, Liverpool.—19th June, 1882. 

2043, Primary, &c., GaLvanic Batrerigs and CELLs, 
H. Aron, Berlin.—2lst June, 1882. 

2947. Bicycies, &c., J. 8. Edge, jun., and F. W. Tice- 
hurst, Birmingham.—2lst June, 1882. 

2067. Snor, &c., Fasteners, H. J. Haddan, London. 
June, 1882. 

3060. Securtne Buttons, &c., E. C. Barron, London. 
—28th June, 1882. 

2090. Se_r-acrinc Mugs, C. A. Barlow, Manchester. 
— 30th June, 1882. 

$120. Gatvanic Batreriss, J. H. Davies, Ipswich.— 
Ist July, 1882. 

$122. Coatine, &c., Certain Sorraces, A. M. 
Clark, London.—lst July, 1882. 

3306, SCRAPERS, Lowcock, Shrewsbury, and J. 
Taylor, Salford.—12th July, 1882. 

3316. Unpercrounp, &c., Conpuits for Gas, W. R. 
Lake, London. —12th July, 1882. 

3320. Sarery Apparatus for Lirts, A. M. Clark, Lon- 
don.—12th July, 1882. 

4112. Barus, Morgan-Brown, London. — 29th 
August, 1882 

4152. Suppty of Ink to Pens, G. R. Hughes and T. 
Carwardine, London.— 31st August, 1582. 

4438. Router Furniture, J. W. Andrews, 
Whittlesea.—19t, September, 1882. 

4515. Looms for Weavino, W. Smith, Heywood.—21st 
September, 1882. 

4653, Curckine the PeriopicaL ArrRivaL, &c., of 
Emp.oyres, W. M. Liewellin, Bristol.—s0th Septem- 
ber, 1882. 


List of Specifications published during the 
week ending December 9.h, 1882. 

965, 2d.; 1339, 2d.; 1355, 2d.; 1881, 2d.; 1545, 2d.; 
1565, 2d.; 1573, 2d.; 1759, 2d.; 1827, 2d.; 1847, 2d; 
1953, 2d.; 1964, 6d.; 1978, 6d.; 1981, 6d.; 2009, : 
2037, 2d.; 2039, 8d.; 2101, 4d.; 2119, 2d.; 2121, 6d.; 


6d.; 2127, 6d.; 2131, 2d; 2183, 10d.; 2136, 4d.; 
2137, 6d.; 2138, 2d.; 2139, Od.; 2141, 2143, 2d.; 
2146, 6d.; 2147, 4d.; 2148, 6d.; 2149, 2d.; 2150, 2d.; 


2151, 2d.; 2152, 6d.; 215%, 6d.; 2155, 2d.; 2156, 4d.; 

2159, 6d.; 2161, 4d.; 2162, 2d.; 
2163, 2d.; 2164, 6d.; 2165, 6d.; 2166, 4d.; 2167, 6d.; 
2169, 2d.; 2170, 2d.; 2171, dd.; 2174, 1s. 4d.; 2175, 6d.; 
2176, 2d.; 2177, oe 2173, 4d.; 2180, 6d.; 2189, 6d.; 


2190, 6d.; 2191, 2d.; 2193, 2d.; 2195, 8d.; 2196, 6d.; 

2197, 8d.; 2198, 6d.; 2199, 6d.; 2200, 8d.; 2201, 6d.; 

2202, 6d.; 2203, 6d.; 2206, 2d.; 2209, 6d.; 2212, 6d.; 

2218, da. 2215, 2217, 2d.; 2219, 2d.; 2220, 4d.; 
‘ 


2242) £243; 6d.; 2272; 6d.; 
2536, 6d.; 3046, 6d.; 3944, 6d.; 3982, 6d.; 4094,, 10d. 


*,* Specifications will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
oer. Sums exceeding 1s. must be remitted by 
‘ost-oflice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Ch 
mdon, 


ABSTRAOTS OF SPEOIFIOATIONS, 
Prepared by ourselves y for THe ENGINEER at the 
Office of Her Majesty's Commissioners of Patents. 


965. Manuracture or Hats, &c., FE. C. Vickers, Lon- 
don.—28th February, 1882.—(A communication from 
S. Gutmacher, Paris.)\—(Provisional protection not 
allowed.) 2d. 

The body of the hat is covered with a coating of 
composition, which is embossed to give the hat the 
appearance of straw, leghorn, &. 

1389. Urivisine Cast-oFF ARTICLES OR GARMENTS FOR 
RE-MANUFACTURE INTO TEXTILE FaBrics, G@. Xydill, 
Sheffield. —20th March, 1882.— (Provisional protection 
not allowed.) 

The articles are unravelled and then the yarns or 
threads are utilised. 

1855. Compinep Pantomimic Trick AND PACKING 
Case, A. H. Lowe, Brixton.—2lst March, 1882.— 
(Provisional protection not allowed.) 2d. 

This relates to the construction of the case, 

1381. Marine Enoine Governor, J. J. Tyler, Bromley- 
by-Bow.—22nd March, 1832.—(Provisional protec- 
tion not allowed.) 2d. 

This relates to the employment of a pendulum for 
actuating a valve regulating admission of pressure, 80 
bd to work a piston either from condenser or from 

er. 

1545. Lamps, C.D. Aria and J. Davies, London.— 
80th March, 1882.—(Provisional protection not 
allowed.) 2d. 

This consists in substituting for the cup or saucer 
of glass, &c, a cage or netting of wirework or the 
like over or around which are arranged artificial 
flowers, 

1565. OrnamenTaTION or Various ArtrcLEs, J. B. 
Dubois, Maule, France.—31st March, 1882.—(Pro- 
visional protection not allowed.) 2d, 

Leaves of various plants are treated to obtain the 
skeleton, which is then employed for ornamentation, 


1573. Hanp Screens, M. 0. Hund, London,—8\st 
ape 1882.—({Provisional protection not allowed.) 


This relates to the construction of hand-screens, 

one oe the manner of exhibiting phutographic por- 

ra 

1759. Dinner anv oTHeR TaBLe Piates, W. and 
G. Plant, Moseley.—13th April, 1882.—(Provisional 
protection not allowed,) 2d. 

Wells are formed in the rim for reception of salt, &c. 
182'7. Scare, on TiLe Roorine, W. P. Thomp- 

son, Liverpool.—17th April, 1882 —(A communication 
Srom H. Prodhomme, Bruxelles.)—( Provisional pro- 
tection not allowed.) 2d. 

The slates instead of being double, and in someplaces 
treble, are only laid single with a sufficient lap, They 
are laid in the form of diamonds or fish-scales. 

1847. Apparatus EvpLoyvep 1s Parntina, J. F. 
Haskins, London.—18th April, 1882.—(Void.) 2d. 

One part relates to the distribution of the ink in 
cylinder printing machinery in which two cylinders 
are employed. Another part relates to the means for 
securing the printing surfaces or plates or blocks 
carrying the same to the type or main cylinder. A 
third part relates to the holding of the sheets to be 
printed and the delivery of the printed sheet. Other 
improvements are described. 

1953. Memoria PLates ror Tomes, &c., H. J. Had- 
dan, London.—25th April, 1832.—(A communication 
from B. Olive, Paris )—(Provisional protection not 


allowed.) 2d. 
This ists in an or tal frame or plate adapted 
to receive a photographic or other po: t and an in- 
scription. 


1964. Brakes ror WHEELED CARRIAGES, A. Archer, 
This relates to a brake band worked by a lever. 


1978. DecorticaTION OF THE CHINESE NeETTLE, &c., 
W. R. be, don,— 26th April, 1882.—(A commu- 
nication from P. A. Favier, Villefranche, France.) 
6d. 


This consists essentially in the division of the 
mechanical operations into two parts, viz : First, the 
decortication to deprive the stalk of its internal 
woody portion, and then the crushing or bruising of 
the bark or outer portion to free it from the external 
pellicle which covers it. 

1981. Apparatus FoR CHARGING H4ND-PRINTING 
BLocks CoLour, A. M. Clark, Loadon.—26th 
April, 1882.—(A communication from J. Hutchison, 
Newark, U.S.) 6d. 

This consists of a box containing as many rollers as 
there are separate patterns on the printing block, these 
rollers each dipping in separate colour boxes, and 
mounted on shafts provided at the ends with friction 
rollers on which a frame rests for carrying the printed 
block. By moving this block over the rollers the 
distance of one pattern field, each pattern will be 
provided with its colour, and thus a number of 
colours can be applied on the block in operation. 


. Ramway Apparatus, B. J. 
Chabrel, London.—28th April, 1882.—(Not proceeded 
with.) 2d. 

This relates partly to apparatus for causing an 
audible signal upon the engine to be sounded at 
required times and places, such apparatus bein, 
worked by the signalman in the ordinary way 0! 
working the semaphore signals now employed. 

Writinc anp Drawina Pens, M. Fischer, 
Halle-on-the-Saale, Prussia.—29th April, 1882. 8d. 

One part relates to the peculiar form of the slit of 
any penholder wherein the pen is put and held; a 
Second part consists in the application of a ring or 
several rings to the handle of any penholder ; a Third 
improvement consists in arranging the front piece of 
a penholder, which carries the pen, to turn upon a 
rivet, like the blade of a knife. Several other im- 
provements are described. 


2085. Screw Proretiers, &c., J. Davison, Sunder- 
land.— 8rd May, 1882. 6d. 

This consists, First, in forming the blades of screw 
propellers with corrugations forming sectors of cun- 
centric circles, at suitable intervals over the whole 
surface of the blades. The corrugations on the drivin 
face may form grooves with sides of equal or unequi 
angles, but they preferably form a series of steps, the 
distance between which is considerably greater than 
the depth of each step. The corrugations of the back 


surface follow those on the front surface, but the 
angles are rounded. The dotted lines in the drawing 
show a section of one blade on the radial centre line 
from boss to point. The inveution further consists in 
making the stern pipes or tubes with openings on its 
upper portion fit with removable doors, so as to 
enable the propeller shaft to be examined, 
2002. Improvements IN Ecectric Licut APPARATUS, 
C. Lever, Bowdon, Cheshire.—3rd May, 1882. 8d. 
This relates to arc lamps, and more particularly to 
a clutch for regulating the arc. The clutch is shown 
in the figure. The arc is struck as follows, C being 


the upper carbon :—When no current is passing, carbon 
C is raised a certain distance by the action of spring 
D on A and B; when, however, the current is turn 
on, F, which is a high resistance shunted electro- 
magnet, is ene , and attracts A; the gripping 
piece B falls to a right angle position and allows 
carbon C to descend until it touches the lower carbon, 
then the current is diverted from magnet F, and D 
again pulls down its end of A and raises B, this grips 
C, and the arc is struck. In this manner also the arc 
is regulated. The inventor also claims a means of 
shunting the current past a lamp, or from one pair of 
carbons to another, &c. 

2101. Raitway anp Tramway WHEELS, &c., R. Had- 

Jfleld, London,—4th May, 1882. 4d. 

This consists in the making a railway, tramway, or 
other similar wheel with either wrought, rolled, or 
forged steel or iron spokes, united or welded to a cast 
steel tire. 

2112. Exnisitinc ApvERTISEMENTS, J. Hickisson, 
Hackney.—5th May, 1882.— Not proceeded with.) 


2d. 
This relates to a frame in which sujfable tablets or 
plates bearing’ advertisements may‘ be inserted, 


suitable means being provided for illuminating the 
same at night. 


2119. Cavcutatine Instrument, A. J. Boult, London. 
—5th May, 1882.—(A4 communication from G. 
Valdoie, France.)—(Not proceeded 
with.) 2d. 

The instrument is based on the same principals as 

the ordinary calculating or slide rule. 


2121. Warer-cLoset Basins, &., T. W. Helliwell, 
Brighouse.—5th May, 1882. 6d, 

The objects are, First, to construct water-closet 

basins so that they can be used as water-closet basins 

and as urinals ; Secondly, to convey the noxious gases 

— which issue from water-closet basins and their 
ttings. 


2125. Improvep Metuop oF Propucina ELectric 
CURRENTS FOR GENERAL PuRposes, K. Parzelski, 
Russia.—5th May, 1882.—(Not proceeded 
with.) 2d, 

The inventor digs two large holes in the earth close 
together or “‘ thousands of miles away,” deep enough 
to always have water in them. In one of these 
places zinc, and in the other carbon, coal, or some 
metal. The two are then connected by a wire. He 
also proposes to use veins of minerals fur the same 
purpose. 

2126. Gas Moror Enaines, 8. Worssam, London.— 5th 
May, 1852. 6d. 

This relates to a gas motor engine wherein a motive 
power cylinder and a pump for the compression of the 
explosive mixture are arranged end to end in one and 
the same axial line, the respective pistons being both 
fixed on one piston ; the use of a slide valve 
arran, to oscillate or partially rotate around the 
piston rod. 


212'7. Apparatus For MECHANICAL PLAyING oF Key- 
Boarp Ivystrauments, H. Bishop and W. Down, 
London.—8th May, 1882. 6d 

This relates to improvements in apparatus for 
mechanically striking the keys of pianos and such 
like instruments, the principal objects being to reduce 
the cost and simplify the construction of the appa- 
ratus; to provide for the regulation at will of the force 
with which the keys are struck, thus producing the 
effect of crescendo and diminuendo; and to facilitate 
the insertion and removal of tallic web or plate 
of Fs upernge music, by which the movements of the 
strikers are governed. 


2128. Improvements 18 RecuLaTinG aND UTILISING 
Execrric Currents, W. Arthur, Cork-street, 
Middlesex.—5th May, 1882. 6d. 

The inventor provides a group of accumulators of 
equal resistance with each group of lamps in any 
circuit, into which he causes the current to flow when 
the lamps are turned out, thus preventing any bad 
effects on the generator by the throwing of such 
lamps out of circuit. Each group of lamps has its 
own group of accumulators, 


2129. Mercuriat Air Pumps, D. Johnson, Chester, and 
&. C. Tisley, Brompton-road.—5th May, 1882. 6d. 

This relates to improvements on ‘Sprengle’s 
pump,” by which the quantity of mercury and the 
power required to produce a given result are reduced, 
a better vacuum is produced, and the apparatus is 
rendered capable of being worked more rapidly than 
the ordinary apparatus and by means of any suit- 
able motor. The invention consists, First, in enclos- 
ing the upper ends of the dropping tubes in an air- 
tight chamber to which the article to be exhausted is 
connected, and from which it can be disconnected 
without admitting air to the chamber, and causing 
the mercury to pass to said chamber from the vessel 
at the lower end of dropping tubes without being 
exposed to contact with air. The invention further 
relates to Geissler pumps, and consists in substituting 
a flexible box containing mercury for the ordinary 
lifting bulb, and alternately forcing the mercury into 
the tubes and exhausting chamber and allowing it to 
return therefrom, by alternately compressing the bag 
and allowing it to expand, for which purpose it is 
placed in a closed chamber, to which steam, com- 
pressed air, or water under pressure is tirst admitted, 
and then allowed to escape. 

2131. Leaps ror Pencis, G. Daubenspeck, London.— 
5th May, 1882.—(Not proceeded with.) 2d. 

This consists in combining together violet of aniline, 
oxide of alumina, or some equivalent substance, and 
soap. 

2133. Construction or Stoves anp Lamps, F. J. 
Duggan, Bristol.—6th May, 1882. 10d, 

This relates to several improvements in the con- 

struction of stoves and lamps, whereby the same are 
dered more suitable for burning petroleum and 
other oils. 


2134. Wer Gas Meters anp Low-PRESSURE WATER- 
Meters, W. C. Parkinson, City-road.—6th May, 
1882. 6d. 

This consists mainly in dividing the measuring 
drum into three compartments only instead of four 
as hitherto, provided with three inlet and three out- 
let hoods suitably shaped and arranged. a 
2135. An Ivprovep Process ror Forminc Leap For 

SeconparRy Batrerigs, 7. Cuttriss, Leeds.—6th 
May, 1882.—(Partly a communication from C. 
Cuttriss, Duxvury, Mass., U.S.A.) 4d. 

The inventor rapidly coats lead plates with peroxide 
in the following manner:—Iu a vessel containing 
dilute sulphuric acid he places a porous pot containin 
a solution composed as follows: Saturated solution o’ 
bichromate of potash in water, 100 parts; sulphuric 
acid, 10 parts; nitric acid, 1 part. The lead plate to 
be formed is placed in this solution, and connected 
with the positive pole of a battery. A plate of metal 
or carbon being placed in the outer vessel is connected 
to the negative pole of the battery. The circuit is 
then completed, the result being that peroxide of lead 
is rapidly and thickly formed on the lead plate. 
2137. Revo.tvinc Harrows, CLop CRUSHERS, AND 

Forks, Ye B. Button, Stainway, Bssex.—6th May, 


1882. 
This relates to improvements in the general con- 
struction of the machine. 


2139. Vetocipepes, B. Bennett, Coventry.—6th May. 
882. 6d. 


1882, 
This relates principally to imp ts in the 
driving and steering gearing. 

2141. Apparatus FoR TEACHING THE RoDIMENTS of 
Music, B. M. Basson, Slough.—6th May, 1882.— 
(Not eeded with.) 2d. 

This relates to a board upon which separate musical 
notes can be arranged. 


2148. Bortinc orn Preparinc Esparto Grass, &c., 
USED IN THE MANUFACTURE OF Paper, D. Smith 
and C. Robertson, Sydney.—{ Not proceeded with.) 2d. 

This relates to the application of a multitubular 
steam chest or chamber in the bottem of the boiler 

used for the boiling or preparing or esparto, &c. 

2140. Sarety Pins, G. F. Redfern, Finsbury.—6th 
May, ey communication from F. §. Peshine, 
Newark, U.8.) 6d. 
is relates to a new form of shield for the point of 

_ pin, and formed in one piece of wire with the pin 

tself. 


2144. Improvements ELEctRIc Lamps, J. H. John- 
son, Lincoln’s-inn-jields.—6th May, 1882 —(A com- 
munication fiom J. M. A. Gérard-Lescuyer, Paris.) 


6d, 

This relates to arc lamps. Each carbon is vertical 
and fixed in a socket on a conducting plate. Two 
cups containing mercury are provided on another con- 
ducting plate. One carbon is carried in a socket 
attached to a horizontal plate supported by a pair of 
legs or pivots, the lower extremities of which are 
imme! in the mercury. is carbon leans against 
the other upright carbon when no current passes. 
When, however, they are in circuit the current passes 


up the stationary and down the movable carbon, the 


parallel but o ite current in which causes it to 

move away and establish the arc. 

2146. Liquip Measurinc AND Reoistertna Appa- 
RaTus, B. G. Rivers, Thornton Heath.—6th May, 
1882. 6d. 

This consists of a — or vessel having a two-way plug 
or tap passing through the same, in combination wil 
registering mechanism. 

2147. Tosacco Poucues, B. L. James, Wanstead Park. 
—6th May, 1882. 4d. 

This consists in constructing vulcanised india- 
rubber tobacco pouches with a cap piece opening 
laterally of the pouch. 

2148. Tricycies, &c., W. Dawes and J. Tankard, 
Leeds.—6th May, 1882. 6d. 

The object is the production of a tricycle or other 
vehicle, in which the muscular power of both the legs 
and arms of the rider is, or may be, employed for pro- 
pelling, and a means is also embodied in the arrange- 
ment and eonstruction of the whole, whereby 
guiding or steering can at the same time be as easily 
and safely effected as heretofore. 

2149. Apparatus FOR SEPARATING AND PURIFYING 
MIDDLINGS IN THE MANUFACTURE OF FLoUR, J. 
Beal, Shefield.—6th May, 1882.—(Not 


with.) 2d. 

This consists chiefly in the arrangement and use of 
horizontal rotary beaters in conjunction with an 
exhaust fan, a sieve, and other known appliances 
in similar machinery. . 
2150. Ser-cLosinc VaLves For Ciosets, &c., 4. 

nt London.—6th May, 1882.--(Not proceeded 
with.) 2d. 

This relates to improvements in the construction of 
diaphragm valves. 

2151. Gas Propucers, F. W. Dick and G. 8. Packer, 
Glasgow.—8th May, 1882.—(Not proceeded with.) 


2d. 
This relates to improvements in the general con- 
struction of the gas producer, 
2152. Compustion or FUEL AND CONSUMPTION OF 
Smoke, W. Beasley, Birmingham.—8th May, 1882. 


6d. 

Underneath the dead-plate C and the fire-grate D is 
fitted the trough E, which forms a channel E!, E?, E5, 
which passes longitudinally along to E‘, leaving the 

p between E‘ and the bridge, which may vary in 
ength. Upon the front of the fire-door F is fixed a box 


or cover H, which projects downwards to H1, aud 
continues under to H? to make junction with the edge 
of the front end trough E, thus forming an interns! 
communication with it. The body of the fire-door 
itself is perforated or has a large hole in its body 
covered with wire gauze. 
2153. Pesnotper, IW. Sinclair, Bast Linton.—8th 
6d. 

relates to means for preventing the fingers 
becoming dirty. 
2155. Pipe Connections, C. L. Hett, Brigg, Lincoln- 

shire.—8th May, 1882.—(Not proceeded with.) 2d. 

This relates to improvements in pipe couplings. 
2156. Preparation or Puotocrapnic Ptares, F. 

Wirth, Frankfort.—8th May, 1882.(A communica- 

tion from G. Meisenbach, Munich.) 4d. 

The inventor claims the one or more times exerted 
moving or shifting of the hatched plate on the photo- 
graphic negative or positive plate during the produc- 
negative or positive form, from 
which afterwai e hic or other 
block is made. — 
2157. Composition ror CLEANING, CoLouRINe, &c., 

Starrs, HeartusTong, &c., J. M. Gray, 

‘ingston-upon-Hull.- 8th M 1882.—{Not pro- 

e composition consists of pipe-clay, Paris white, 
whiting, China clay, mixed together, to which isadded 
ultramarine and yellow ochre. 

2158. Lamps ror Bicycies, &c., H. F. D. Miller, 

Birmingham.—8th May, 1882. 64d. 

This consists in the construction, combination, and 
arrangement of parts, whereby the body or bulk of 
the lamp is so reduced that it can be passed through 
the spokes of the vehicles and arranged upon 
axis or shaft, and secured with the employment of 
one hand. 

2159. APpPpaRaTUs FOR AUTOMATICALLY PLAYING 

A. Wilkinson, Bradford.—8th May, 

This consists in the construction and employment 
of an oscillating cylinder, over which is passed an 
endless apron, or an apron without having the ends 
secured together; the ay being made of calico or 
any other suitable textile fabric and covered with a 
paper face, in which are punched holes and fitted 
with pegs, according to the notes of the music to be 
played, 

2161. Rerinine Suaar, A. Scott, jun., J. D. Scott, and 

T. R. Ogilvie, Greenock.—9th May, 1882. 4d. 

This consists in a process for separating gummy and 


other insoluble matters from saccharine solutions, 


wherein an insoluble compound or salt of an alkaline 

earth is employed to form a precipitate. 

2162. Suozs ror Horses, &c., R. C. Eames, West- 
minster.—9th May, 1882.—(Not proceeded with.) 2d. 

This relates to the formation of a groove or grooves 
on the working face, which grooves are pierced at 
certain distances apart. The grooves are filled in with 
india-rubber. 

2163. Pyrometer, A. Sauvée, Westminster.—%th 
May, 1882.—(A communication from B. M. Amagat, 
Lyons.)—(Not proceeded with.) 2d. 

The invention is based on the principle that when 
arather thin metallic tube is kept in contact with a 
heated body, if a current of water flows at the same 
time through this tube at a proper s 
of temperature of the water is 
degrees. 

2164. Apparatus FoR REGULATING AND CONTROLLING 
THE FLow or Water, &., 7. S. Borrodaile, Lon- 
den, and BE. J. C. Welch, Westminster.—9th May, 


1882. 6d. 

In the drawing A is the body or casing, B the inlet 
for the fluid whose flow has to be controlled, and C 
the outlet. D is a piston working ina box or cylinder 
having communication with the inlet passage B! at 
one end, and with the outlet Ci at the other. 
The bore E through the middle of the piston is in this 
case the controlling orifice or passage. e small 
grooves in the piston itself are to receive any small 
particles of dirt which might otherwise jam the piston. 
In the present case the piston itself also forms the 
outlet checking valve, for as it rises it closes the out- 
let orifice Cl, and checks the outward flow of the 
fluid, thus causing the pressure above the piston to be 


the increase 
ted to a few 
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maintained at the same amount as that below it, less an 
amount due to the weight of the piston itself, and this 
being tant the di of the p at B! 


and C! is constant also, and the water flows 

the controlling orifice E at a constant velocity. 

2165. Hoipers ror Procrammes, &c., F. Steitz, 
London.—9th May, 1882. 6d. 

This relates toa means of suspending or fastening 
to the person programmes and similar articles. 

2166. Urmistsc Heat ro Propuce Force as 
Motive Power, 7. Charlton and J. Wright, Lon- 
don.—9th May, 1882. 4d. 

The object of the invention consists in producing 
and inducing energy within an aeriform or fluid elastic 
medium, and converting the said energy into a motive 
power, so as to perform work. 

2167. Rorary Encrxes, W. P. Thompson, Liverpool. 
—9%th May, 1882. —_ communication from D. D. 
Hardy, Chicago.) 6d. 

This relates toa rotary engine having an internally 
toothed cylinder made to revolve within a stationary 
outside shell with recesses between said cylinder and 
outside, for the purpose of counterbalancing the steam 
pressure on the inside of said cylinder, and preventing 
the friction which would otherwise result from the 
— pressing said cylinder against said outside 
shell. 

2169. Anvertisinc, E. P. Alexander, London.—9th 
May, 1882.—(A communication from J. Hernardin- 
query Paris.)—{Provisional protection not allowed.) 


This consists in attaching to a board, &c., a number 
of advertisements which may be detached. 


2170. Kitys, G. W. H. Brogden and E. Casper, Lon- 
"May, 1882.—{ Not proceeded with.) 2d. 
This relates to improvements on patent No. 654, 
dated 14th February, 1880, and consists in dispensing 
with some or all of the doors deseri 


2171. Coottnc orn REFRIGERATING, W. P. Thompson, 
Liverpool.—9th May, 1882.—(A communication from 
Messrs. McMillan and Johnson, U.S.A.) 64. 

This relates toa system of refrigerating, consisting 
in compressing gas or fluid to a liquid form at one 
point, conducting or transporting the liquefied pro- 
duct to another point, and there connecting the con- 
taining vessel with an expansion coil or chamber, and 
opening communication between the two. 

21'74. Tricycies, &c., C. Harvey and W. Paddock, 
Birmingham.—9th May, 1882. Is. 4d. 

This consists partly in the driving gear of tricycles 
and other velocipedes, with the purpose of quickening 
the speed upon level roads, and of gaining additional 
leverage with slower speed in ascending inclines. It 
also comprises an automatic balance gear, which may 
also be used as a driving gear. Other improvements 
are described. 

2175. Horsesnozs, A. and J. Mans, 
Brussels.—Sth May, 1882. 

This consists in a shoe for bh horses, &c., provided 
with a channel filled with india-rubber in combination 
with a splayed or dovetail groove for the nail holes 
and nails. 
arve. MACHINE FoR Makixc Wire Bate Banps, A. 

. Reddie, London.—9th May, 1882.—(A commu- 
from G. Nicholson, New York.)—{Not pro- 
ceeded with.) 2d. 

The bale bands consist of a pin of wire of os 


required length, and the f. device 
an oblong link provided with two holes or eyes. The 
invention ts in a hine for producing the 


above. 

2177. Purirication oF Water, P. and F. M. G. 
Spence, Manchester.—9th May, 1882. 4d. 

This consists in the purification of water by pre- 
cipitating soluble and other impurities contained in 
such water by means of soluble sulphates of alumina 
or alumina and iron when the water contains bi-car- 
bonate of lime or lime and magnesia, or when pre- 
pared so as to contain such salts of lime or lime and 
magnesia. 

2178. Matrers ror Print- 
inc, J. A. Dizon, Glasgow.—9th May, 1882.—(A 
communication from the Farbwerke vorm Meister, 
and Brining, Héchst-am-Main,. Germany.) 


The object is the of alpha-naphthylamine- 
trisulpho-acid, and the further production of a yellow 
dye-stuff therefrom. 

2180. Apparatus FoR ReEcORDING DisTANCEs 
TRAVELLED BY SHIPs OR VESSELS, &c., G. C. Lilley, 
London.—9th May, 1882. . 

This refers to apparatus in which a fan or screw in 
the water is connected by a flexible connection, such 
as a cord or line, to counting or recording mechanism 
placed on board a ship or navigable vessel where = 
speed of such is to be recorded, or connected to som: 
stationary object where it is the speed of the tide that 
is to be ascertained. 

2186. ImprRoveMENTs InN INCANDESCENT ELECTRICAL 
Lamps, H. Lea, Birmingham.—9th May, 1882. 6d. 

This relates to improvements in the construction of 
the holders of incandescent lamps, whereby they 
are — 1 and the lamps rendered easy to remove 
and rep 
2189. an FoR SHARPENING RazoRS AND 

Knives, A. Payne, East Moulsley.—l0th May, 1882. 


6d. 

This relates to apparatus in which a pair oi rollers 
is employed. 

2190. APPARATUS FOR AUTOMATICALLY WORKING 
Sicyats, W. G , London —10th May, 1882. 6d. 

The object is to enable a railway train to work its 
own signals automatically, so that as it passes a signal 
post it shall raise the signal up to the “danger” 
tion, and at the same time lower the last signal into 
the “‘line clear” position. 

2191. Apparatus FoR FINISHING AND VELOURING 
Hats, &. Wildeand H. Beech, Denton.—l0th May, 
1882.—(Not proceeded with.) 2d. 

The object is to impart at will to the block which 
carries the hat under operation, either one elliptical 
or excentric movement as required when finishing 
or “‘velouring” the brim and body, or a true circular 
motion as required when finishing or velouring the 
tip or central portion of the crown of the hat. 

2198. ManvractuRE oF AcID, W. 
Brookes, London.—10th May, 1882.—(A communica- 
tion from T. Holliday, Barcelona.)—(Not proceeded 


with.) 2d. 
This ists in densing nitric acid in iron 
vessels in which concentrated sulphuric acid is pre- 
viously placed, the sides of the vessels being pro- 
tected against the action of the gases by a lining of 
stone, tiles, or other acid gas-resisting material, and 
the covers of the vessels being composed of similar 
materi 
2195. anD RecIsTERING SIGNALS ON 
Raitways, A. Smith and & A. Taylor, Kibworth, 
—10th May, 1882. 8d. 
This relates to the use of signals on the locomotives 


or hued an Ge 
means al us or device on the 
line at suitable ioeeresha, and connected with the 
usual signal levers, so that it can be set either to 
move or not move the signal when the train is passing. 
It is preferred to employ suitable registering mechan- 
ism in combination with the signal, and also to cause 
the steam whistle to be opened simultaneously with 


----> 
> 


U 


LES 


the actuating of the signal. The actuating device con- 

sists of the frame A com of the curved bars 

united by cross bars and operated by the lever D lead- 
ing to the -box, so as to place it in either of three 
positions, and thereby cause the signal to indicate 

“danger,” “caution,” or “‘line clear.” 

2196. Macuinery For WinnING CoTTON AND OTHER 
Yarn anp TuHreaD, H. C. Hill and H. H. Brown, 
Staleybridge.—10th May, 1882. 6d. 

On the ordinary faller shaft are fixed spring levers, 
or fiexible or other guides, one to each spindle, and 
at one end of the shaft is fixed a lever which is 
actuated by a cam or heart driven ny the drum shaft, 
or in any other convenient manner. When the 
machine is in motion the faller shaft is turned back- 
ward and forward by the cam acting on the lever fixed 
at its end, aaa the end of each spring lever or guide, 
through whi ich the yarn or thread passes that presses 


fg 


against the spool or spindle, is moved up and down, 
thus winding the yarn or thread spirally on the spool 
or spindle, so that it is traversed from end to end of 
the spool or bobbin. The chase or pitch of the thread 
or yarn thus wound is so great that it is tied securely 
in forming the spool and will not ravel, and as the 
guide presses against the spool or bobbin on which 
the yarn is being wound it causes the yarn to be wound 
on the spool as nearly as is practicable the exact dis- 
tance traversed by the lever. 


S107. Ancuors, C. Martin, Brighton.—10th May, 1882. 


This relates to improvements on patent No. 1632, 
A.D. 1872, one form or modification being shown in the 
drawing. The fluke piece or pair of arms A is secured 
in the head’ of shank B by a shoulder C on one side, 
and a key D passing completely through the fluke 
piece on the other side, the ends of the key projecting 
and working in recesses F formed in the face of the 
shank head, and which limit the angular movement 
of the fluke piece. The key is introduced through a 
groove E leading from the outside of the shank head 


into one of the recesses F. The journal of the fluke 

piece A a groove round it to reduce the bearing 

surface. The shank head has slightly projecting ribs 

at its corners. The fluke arms A are made with a 

straight taper from shoulder to point, but the flukes 

are bevelled so as to have a lozenge-shaped section. 

The fixed arms G are curved, and are also of a curved 

section. 

2198. Macurnery EMPLOYED IN THE PREPARATION OF 
Hives, Skins, aND LeatueEr, J. S. and B. Stocks, 
Leeds.—10th May, 1882. 6d. 

The inventors claim the arrangement, construction, 
and application of a hollow drum, cylinder or beam, 
— in combination a pressure bar and parts con- 

| therewith for retaining the material in 

2199. Sreamsuie Screws, J. W. von Nawrocki.— 
10th May, 1882.—(4 communication from F. Marin- 
ger, Diisseldorf.) 6d. 

The screw blades are made with parabolas, and on 
the convex side they are furnished with ribs or 
paddles, which are arranged helically parallel to each 


other. A three-bladed screw of that sort is shown in 
the drawings. Fig. 1 shows a perspective view, and 
. 2 section of blade at the nave, in the middle of 

the blade, and at the periphery of same. 
2200. Inpicatine a Surp’s Position BY THE DISPLAY 
A. W. Tuer, London, and J. 

ter.—10th May, 1882. 8d. 

This relates to the arrangement of the lamps to 


show white lights only, so ye te that the white 

port signal shall be readily distinguishable from the 

white starboard signal. 

2201. ccm 4 SIGNALS, A. W. Tuer, London, and J. 

ter.—10th May, 1882. 6d. 

Tis relates to the use for railway s ling of a 
semaphore rendered visible by the light displayed 
within it. 

2202. Moron Enoines WorKED BY Gas oR Com- 
BUSTIBLE VAPOUR AND AiR, &. Clayton, Bradford. 
—1l0th May, 1882. 6d. 

This consists essentially in the construction and 
employment of engines actuated by air, gas and air, 
or combustible vapour and air, such engines bein 
double-acting, an explosion of compressed air, gas an 
air, or compressed combustible vapour and air being 
effected at both ends of the working cylinder, thereby 
actuating the in and out stroke of the cylinder piston. 
2208. Pristine Macuines orn Presses, W. R. Lake, 

London.—10th May, 1882.—(A communication from 
J. T. Hawkins, Taunton, U.S.) 6d. 

The object is to construct a double-cylinder print- 
ing press which shall print two sheets for each double 
stroke of the bed, and deliver the sheets from the two 
cylinders alternately at each — of the press, at a 
much higher rate of speed, and at the same time 
accomplish much more accurate work. 

2205. Compounp ror Curinc “Gapes” IN PHEA- 
&c., J. H. Clark, Tarbigge.—10th May, 1882. 


The compound is about 120z. quicklime, 1} oz. 
flowers of sulphur, 1 oz. assafetida, and 1 grain arspni- 
ous acid. 


2206. Fitiine Sacks, H. J. Haddan, Kensington.— 
10th May, 1882.—(A communication from L. 
Rambervillers, France.)\—(Not proceeded 
wu 

The sacks are placed on trucks and filled by means 
of sleeves. 


2209. GRaINING AND OTHERWISE ORNAMENTING 
Surraces, 7. J. J. Kelly, London, and C, B. Lind- 
say, Blackheath.—l0th May, 1882. 6d. 

This relates to a transfer process. 

2212. Wire Woven Fasric, G. Arnold, Halifax.—l0th 
May, 1882. 6d. 

This relates to the improvement in the manufacture 
of wire woven fabrics, comprising the employment of 
steel wire or iron and steel wire combined, the steel 
being afterwards hardened and tempered. 

22138. Treatment ror Sorrenina, Unnarrine, &c., 
Hives anp Skins, A. M. Clark, London.—l0th 
May, 1882. oe communication from J. L. Moret, 
Paris.) 

This i to the chemical treatment of the hides 
and skins. 


2215. Sicuts ror RiFLes AND SHot GuNs WHEN BOTH 
Eyes Kept Open, 7. Gilbert, London.—llth 
May, 1882. 6d. 

This relates partly to a sight for small arms having 
a number of notches on one side thereof. 

2216. SuppLyisc WarTerR To 7. C. 
Summers, Portsea.—11th May, 1882. 6d. 

This relates to the use of a hydraulic piston or 
plunger, in combination with a rocking or oscillating 
seat, which with the other parts makes the system of 
supply and regulation perfectly automatic. 


2217. Kyire CLeaNer, H. Woodward, 
May, 1882.—(Not proceeded with.) 2d. 

The cleaner consists of three superposed blocks, 
or pieces of wood, or other suitable material, 
enclosed in a frame. The upper two blocks are 
movable, and are provided on their interior or opposed 
ae with leather or .other suitable poiishing 
surfaces. 


2219. Manvracture or Steet anv INcot Iron, T. N. 
Muller, Middlesbrough-on-Tees.—lith May, 1882.— 
(Not proceeded with.) 2d. 

The object is to cause or facilitate the escape of the 
gas or gases from molten metal, and to render the 
metal more uniform in quality, for which purpose it is 
caused to pass through an apparatus that will divide 
it into strexms and agitate it in its passage to the 
casting ladle, wherein further agitation is effected by 
the falling streams of molten metal. 


2220. Rissons, &c., A. H. Horsfall, 
Coventry.—llth May, 1882. 4d, 

This relates to ornamenting ribbons by means of 
lithography. 

2227. Preumatic BRAKE APPARATUS FOR WAys, 
F. W. Bames, Leeds.—11th May, 1882. 

This relates mainly to an improved -- of 
double-acting pneumatic lever for railway brakes, 
which lever permits of being exhausted or of receiving 
compressed air on opposite sides of the flexible 
diaphragm. 

2234. Lire-preservinc Bep oR Matrress For UsE 
on Boarp A. M. Clark, London.—1lth May, 
1882.--(A communication from M. H. Holmes and J. 
R. Steiner, St. Paul, U.S.) 6d. 

This relates to a buoyant frame-bound life-preserving 
mattress, having a removable filling piece or portion, 
and constructed and provided with means whereby it 
m4 readily be converted from a bed into a boat or 


2236. Atcono.tic Beverace, H. Loden, Leiden, 
Holland.—11th May, 1882. 

The beverage is prepared by te fermentation of a 
solution of sugar or glucose and tartaric acid in the 
presence of red, or Brazil, or yellow, or fustic wood, 
and sorrel paste, 


2239. Separatinc SucaR From MOoLasses AND 
Syrups, C. Scheibler, Berlin.—1lth May, 1882. 4d. 
The invention consists in the separation of sugar 
from molasses and syrup by causing the sugar to 
combine at a comparatively low temperature with 
hydrate of strontia to monosaccharate of strontia from 
which the pure sugar may readily be obtained. 


2242. Manvuracture oF CoLouRING MATTERS FOR 
DYEING AND PRINTING, J. Erskine, Glasgow.—l2th 
May, 1882.—(A communication from C. Rumpff, 
Aprath, Germany.) . 

This consists in the production of new colouring 
matters by the reaction of the sulpho acids of the 
diazo and diazo-azo derivatives of the aromatic hydro- 
carbons on aqueous solutions of nw ids or by the effected 
by means or with the aid of ,acids, or by the reaction 

the non-sulphonated diazo and -azo derivatives 
of the said aromatic hydrocarbons on such solutions of 

the said naphthlamines and by t 

tion of the product. 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


267,751. MetaL Puncu, De Lancy Kennedy,’ New 
York, N.¥.—Filed May 11th, 1882. 

Claim) In the spiral shearing uunch A, the 

cutting face, having a part E, remov between the 


267.75 


centre and first cutting point of the periphery, sub- 
stantially as and for the purpose set forth. (2) In the 
spiral shearing punch A, two first cutting points at 
opposite sides of the periphery, united by spirals, the 


cutting face, having parts E, removed between the 

centre and first alike points, y eye! as and 

for the purpose set forth. (8) In the spiral shearing 

punch A, bearing or narrow A, and a 

centre B, together forming the mechanical 

centre, the. tool, combined with a guiding or 
edge C, uniting the first cutting — D of the pei 
phery with the spiral, substantially as and for the 
purpose set forth, 

267,887. ApsusTaBLE AND DeTacHABLE HANDLE FOR 
Provens, &., James M. Clark, Lancaster, Pa.— 
Filed July 1st, 1882. 

Claim.—The combination, with the handle beam of 

a plough or other implement, of handle C, having 


slotted attaching and adjusting plate by said handle 
being pivot- bolted to the hand beam at E and stay- 
bolted through slot F, as oe 
267,946. Hyprocaron Enaine, Amos Stettin, 
South Abington, Mass.—Filed August 28th, 1882. 

Claim.—In a hydrocarbon motor, a cylinder pro- 
longed beyond the working stroke of the piston suffi- 
ciently to prevent the combustion against the working 


face of such piston from directly heating that portion 
of the cylinder beyond such working stroke, in com- 

bination with a trunk piston so extended as to present 
a designedly large surface to such prolonged and 
unheated portion of the cylinder, and a water circula- 

tion, substantially as shown and described. 
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Epps’s CocoA.—GRATEFUL AND COMFORTING, 
—“Bya knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the fine 
properties of well-selected Cocoa, Mr. Epps has 
provided our breakfast tables with a de icately 
flavoured beverage which may save us many 
heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may 
gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack 
wherever there is a — int. We may escape 
many a fatal shaft | sane ourselves well 
fortified with pure blood and a properly nourished 
frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk. Sold only in packets 
labelled—‘‘ James Epps AND Co., Homeceopathi¢ 
Chemists, London.”—[Apvt.1 
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MANCHESTER SHIP CANAL. 
No, II. 


When considering the treatment of a river by canalisa- 
tion, it is both important and interesting to ascertain in 
what respect and to what degree the river will be affected 


In immediate connection with this work it was neces- | jn relation to its natural function as the main outlet for 


sary that due provision should be made for dock accom- 


the watershed which it drains, Both the Irwell and the 


modation for the vessels using the canal, and the promoters | Mersey are most uncertain in their character, constantly 


have provided dock space 

requirements of the traffic. 
At Warrington there will be a basin of suitable capacity, 

adjoining the site of which there is abundance of low- 


lying land favourable in every respect for extension, alluvial deposits, assure us that very important changes 
r) oA additional space be ends pg Barton half-a- | have taken place in the valley, and that the level of the 
constructed for the convenience of | river bed has nwensrons ly during - lapse of time. 
coal and other trades. The principal docks will, as a | It now happens as frequently as once or twice in every 
matter of course, be at the a. of the canal in year that the whole of the valley, from Manchester down 
Salford, where the land is low, and being for the most | to and including Warrington, is laid under water. 


mile of quay will 


unoccupied by buildings, is in every respect suitable | 


for the construction of docks. Provision has so far been | Salford, causing loss and misery which it would be diffi- 


cient at least for the earlier | Jiable to freshets and floods, which the formation of the 


valley shows to have prevailed from time immemorial. 
The terrace formation of the valley in certain places, and 
the contour of the sandstone rock below the drift and 


In 1866, 1879, and 1880, disastrous floods occurred in 


as a consequence depositing takes place in the channel. 
It is clear that this evil can easily ~—_ rid of by ———_ 
the channel out during low tide by the water impound 
in the upper reaches ef the river when canalised, 
which cannot be accomplished at present. The wey 
water ee Company is now to 
aware of the importance of employing the rape. 
power of the river for —— its bed free from shoals, an 
of the superiority of this mode of treatment over dredging, 
and it is now converting one of its most important 
solid dams into an open weir, which it is fully expected 
will keep the pond above it free from deposit. We illus- 
trated the sluicing works at Throstle Nest in our issue of 
the 1st September, and we learn that the company 
has in view the adaptation of movable shutters to certain 
of its weirs along the course of the stream, showing that 
it has confidence in this system; though it is clear 
that if the ship canal is carried out, the river Irwell and all 


made for only 70 acres of actual dock space at the ter- cult to estimate, and consequently the flood question isone the old works in connection with it will become a thing of 


in the immediate neighbourhood, which can be em- and Salford, more especially to the latter; and also to the | 
ployed for dock extension, graving docks, &c. Vessels authorities at Warrington, whose town and district suffer | 


arriving from foreign ports, and as a rule vessels | greatly. That the tendency to flooding has been much 


ing cotton, require frequent overhauling, and increased by the erection of weirs, the contraction of the 


therefore it will be necessary to make adequate provision | river channel, and other interference, is undoubted ; but 


minus, but a considerable area of land has been scheduled | of ever-increasing importance to the people of Manchester | the past. 


In respect of the floods which periodically devastate 
portions of the Borough of Salford, the canal will con- 
siderably facilitate the action of the Corporation. For 
many years the council have been anxiously endeavouring 
to carry out a scheme for the abatement of floods. 


Strettord 


20 


40 Chacns. 


for dry docking in order that there may not be any 
necessity for vessels leaving Manchester on their outward | 
——- to stop in Liverpool for repairs, The main dock will | 

of a palmate form, as shown in the accompanying map, 
with three jetties projecting into the water space,so astogain 
as great a lergth of frontage as possible. Upon these quays, | 
sheds and warehouses will erected, and, no doubt, 
sidings will be laid in connection with the existing rail- 
ways, which are all within easy distances of the docks, 
oa most of them are at the other side of the river 
Irwell. 

In addition to the main dock a certain area of water will 
be provided by widening the river to a width of 300ft. 
immediately below the Old Trafford Bridge, so that 
altogether there will be 100 acres of dock s and four 
miles of quay front, which is a safer indication of the 
capacity of the docks than their area. In relation to the 
existing railways the position of the proposed docks is very 
favourable; within half-a-mile there are five separate lines, 
the London and North-Western, the Cheshire Lines Rail- 
way, the Lancashire and Yorkshire, the Didsbury and 
Stockport, and the Manchester South Junction and 
Altrincham lines, so that there will be abundant 
means of communication from the dock to all the centres 
of industry near Manchester. The entrance to the main 
dock, which will be 80ft. wide, will be sufficient for 
the reception of vessels of the largest tonnage. It is 
pretty clear that if the expectation of the promoters of the 
canal scheme are fairly realised, the dock space will before 
long become inadequate for the requirements of the trade, 
and its extension will be n ; but it would have 
been the height of imprudence to provide, in the first 
instance, such a v large extent of dock as might | 
possibly be required in the future. This is an error that | 
the Furness Railway Company has fallen into, for the 
area of dock surface at Barrow is far beyond what the 
most sanguine hopes could anticipate as being necessary 
for many years to come. 


SALFORD DOCKS, MANCHESTER SHIP CANAL. 


the removal of any or all of these artificial impediments to 
the flow of the stream would not remedy the evil com- 
pletely, though it would mitigate it considerably. It is 
usual to attribute the whole of the evil of the flooding in 
Salford to interference with the river channel, whereas the 
most that can be asserted with truth is that the artificial 


| obstructions have made flooding more frequent than 
_ formerly in a river always liable to inundation. The con- 


struction of the ship canal would of itself secure the 
abatement of flooding between the terminus at Old 
Trafford and the sea ; Sut to relieve the flooding in Sal- 
ford, certain additional works would have to be under- 
taken by the borough authorities, and the execution of 
these works would certainly be facilitated by the con- 
struction of the 

At the head of the canal the bottom is intended to be 
8ft. lower than the bed of the Irwell. The canal will be 
not less anywhere along its course than 20ft. deeper than 
the river, and being more direct in its course, in the ratio 
of 21 to 35 miles, the general inclination of the bed will 
be greater, so that the new watercourse will be deeper, 
have a larger sectional area, and a better average inclina- 
tion when the sluices are open than the river in its natural 
condition, At each group of locks will be constructed a 
bye-wash, consisting of a series of capacious sluices of sufti- 
cient opening to create a brisk current in the canal during 
floods, which will have the effect of removing any silt 
that may be deposited between each set of locks. The 
navigation of the Mersey and Irwell is at present con- 
stantly liable to interruption from the silting of the stream, 
but chiefly just above the junction of the Mersey and in 
the tideway below Warrington. Above the Mersey the velo- 
city of the Irwell is checked by the resistance caused by the 
tributary stream entering it, and the suspended matter of the 
Irwell forms a bank immediately above where the streams 
unite. Again, where the fiver in flood carries a quantity 
of silt down to where the influence of the tide is felt, the 
stream is brought to a standstill by the inflowing tide, and 


Hitherto they have been baffled in their attempts, chiefly 
by the apathy and indifference of those whose interests 
are really affected equally with those of the pe ee 
landowners, and neighbouring authorities, who, whilst pro- 
fessing to approve of the action of the Corporation, will 
not raise a hand to strengthen that body in its attempts to 
mitigate a perpetually recurring evil. 

The only available means of averting floods in Salford 
is to take off from the river Irwell, at a convenient point 
above the flooded district, about one-third of its flood 
discharge, and deliver this surplus water by a tunnel 
driven through the wn yd ae of the district to a point 
below Manchester and ord proper. More than one 
scheme has been matured with this object in view, but 
for want of the requisite powers each and all have had to 
be abandoned one after the other. It was urged in oppo- 
sition to these projects by local authorities lower down the 
river, that to facilitate the discharge of floods through 
Salford would increase the evil of flooding below, though 
it is hard to see why such should be the case; but it is 
quite clear that the improved state of thi which the 
canal would bring about would remove ground for 
apprehension on this point. 

At the head of the canal the bottom would be 8ft. lower 
than the bed of the Irwell at the same point, which would 
give a better inclination for the artificial overflow which 
the Corporation’s engineer, Mr. Arthur Jacob, recom- 
mended for the relief of the Broughton floods, and such a 
material addition to the fall of the channel would enable 
its size to be reduced with a proportionate saving of 
expenditure, 

Having described this scheme at some length in its 
technical details, it will be well to consider for a moment 
the results which are calculated to follow the completion 
of the undertaking. It would appear at first sight that 
there are ample means of communication between Man- 
chester and the sea, but from the Manchester point of 


view, the provision for the carriage of goods is both inade- 
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uate and expensive beyond all reason, Complaints of 

elay in the delivering of heavy s are constant, and 
appear to be amply justified by facts, but the principal 
justification for the construction of the canal is found in 
the excessive rates charged by the railway companies for 
the carriage of goods from Liverpool. That the rates are 
unduly oppressive will be learned from a comparison of 
the Liverpool rates with the rates on the same class of goods 
carried from the ports on the east coast of England. Taking, 
for example, timber, the rate from Liverpool is 7s, 11d. a ton, 
the distance being 314 miles, whilst the rate from Hartle- 
pool to Manchester, about 110 miles, is 13s, 4d. Estimat- 
ing the rate from Liverpool at the latter price, and in 
proportion to the distance the charge from Liverpool to 
Manchester should be 3s. 10d., which is 48°5 per cent. only 
of the rate actually charged. 

Applying the same test to slates and other buildi 
materials, we find that the Liverpool rates are all roun 
about 50 per cent. per ton per mile higher than goods can 
be profitably carried, from the eastern coast of England to 
Manchester. Again, to these excessive charges have to be 
added the cost of transhipment, dock dues, &c., at Liver- 
pool, which in the aggregate represent an enormous tax 
upon the Manchester trade and population annually. 

On reviewing the existing state of things, it appears 
surprising that the Manchester public have: not carried 
this project through many years Comparing the 
railway rates with the cost for which it is well known that 
goods can be carried by water, which should not exceed 1d. 
per ton per mile, and computing the enormous saving that 
would have accrued within the last decade of years, we are 
—, that the undertaking should have been so long 

elayed. 


THE CHEMICAL THEORY OF GUNPOWDER. 
Tue Bakerian Lecture, delivered before the Royal Society this 
year, was on the “Chemical Theory of Gunpowder.” The lecturer, 
Professor Debus, F.R.S., of the Royal Naval University of 
Greenwich, and of Guy’s Hospital, had devoted several years to 
the inquiry whether a formula expressing the combustion of 
gunpowder could be arrived at. Messrs. Noble and Abel have 
worked very much in the same line, and what he had to say 
was to a great extent a criticism of what they have written. He 
points out inter alia that to obtain the products of the combus- 
tion of gunpowder they fired powders in closed steel cylinders, 
and the residues, as a consequence, contained ferrous sulphide, 
and that by such removal of sulphur from the residue the 
numbers based on calculation, derived from the products of com- 
bustion, suffered. Again, Noble and Abel analysed the residues 
by the method of Bunsen and Schischkoff, which, as has been 
pointed out by Professor Debus, contains the error that potassium 
sulphide is converted in part into potassium hyposulphite, and, 
under certain conditions, into potassium sulphate. Hence the 
fluctuations of Noble and Abel in the relative quantities of 
potassium sulphide, potassium sulphate, and potassium hypo- 
sulphite, are partly, if not entirely, due to the method of 
analysis. Potassium hyposulphite decomposes at 225 deg., so 
that the potassium hyposulphite found in powder residues must 
be regarded as the product of the analytical method. The 
lecture is full of most interesting results, to the principal ones 
of which only we shall be able to refer :— 

(1) The mean composition of Waltham Abbey powder can be 
expressed by the formula—l16 KNO,; + 21°18 C + 6°638; and 
such powder when burnt in Noble and Abel’s apparatus does so 
in accordance with the equation— 
16K NO, + 219+ 58 =5K.CO; + K, SO, + 2K, 8, 

+13C0,+3CO+8N, .. 
The remainder, 1°63 atoms of sulphur, combined partly with the 
hydrogen of the carbon, partly with the iron of the apparatus. 

(2) The hunting and military powders contain for 16 molecules 
saltpetre from 13 to 22 atoms of carbon, and from 6 to 8°4 atomS 
of sulphur. 

(3) A powder composed of saltpetre, pure carbon, and sulphur, 
gives, on complete combustion, potassium carbonate, potassium 
sulphate, potassium disulphide, carbonic acid, carbonic oxide, and 
nitrogen, as products thereof. 

(4) By increasing the pressure during the combustion, cateris 
paribus the amount of carbonic oxide appears to decrease, and 
side by side with it an increase in the amount of potassium car- 
bonate, of potassium disulphide, and of carbonic acid, while the 
yield of potassium sulphate is less. These variations in the 
products of combustion are, however, inconsiderable. 

(5) The burning of the powder consists of two different 
processes, the one following the other; (a) is a process of 
oxidation, during which potassium sulphate and carbonate, 
carbonic acid and nitrogen, and perhaps a portion of the carbonic 
oxide, but no potassium sulphide, are found ; and (6) a process of 
reduction, where the carbon remaining free reacts on the potas- 
sium sulphate formed by the combustion, and the free sulphur 
reduces the potassium carbonate. The potassium disulphide is 
formed during this second stage of combustion. 

(6) The first stage of the combustion, the actual explosion of 
the powder, takes place in powders of very different composition 
according to the equation 
10K NO,+8C + 

As, however, it is probable that carbonic oxide is formed at the 
same time it may, perhaps, be more truly represented by the 
equation :— 
16K NO, + 13C+5S5=3K, CO; + 5 K, + 900, 

The constituents of the powder and of the products of com- 
bustion stand, according to equation (3), nearly in the same 
relation as in equation (2). 

(7) The ratio of the oxygen in the carbonate to that in the 
potassium sulphate and the carbonic acid, is shown in equation (2) 
to be the simplest oxygen rativ, which by the combustion of a 
mixture of saltpetre, carbon, and sulphur to potassium sulphate 
and carbonate, carbonic acid and nitrogen can be formed. In 
other words, the equation (2) represents the simplest distribution 
possible of the oxygen of the decomposed saltpetre among the 
products of combustion. As now the molecular relation of the 
products of combustion in equation (4) lies very near those of 
equation (2), it follows that the oxygen ratios of the products 
of combustion in equation (3) represents the simplest case 
possible. 

(8) If the combustion follows equation (3) without, in short, 
any formation of potassium sulphide, the development of heat is 
the greatest possible which a mixture of the three constituents 
can bring about, the heat of formation of carbonic acid, 


3S=2K,C0,+3K.80, + 6CO, + 


potassium sulphate, and potassium carbonate stand in the 
simplest relation to each other. The relation of the heat of 
formation is 
3K, CO; : 5K,80, : 9 CO, = 1 : 2°05 : 1:04 

(9) The sorts of powder in general use contain, however, more 
carbon and sulphur than is required by equation (3), This 
surplus of carbon and sulphur remains over at the end of the first 
stage. The carbon acts on the potassium sulphate as follows :— 

4K,S0, +7C =2K, CO; + 2K, 8, + 5CO, . (4) 
and the sulphur on the potassium carbonate :— 
4K, CO; + 78 = K, 80, + 3K,8, +4C0O, . (5) 

and they collectively form the second stage of the burning of the 
powder ; they are endothermic, heat is not evolved, but rendered 
latent; they are not of an explosive nature, and in practice 
are probably seldom complete. During the second stage of the 
combustion the temperature of the products of explosion is 
diminished and the volume of the gas is inc 

(10) If x, y, and z be positive numbers, and @ represent how 
many molecules of carbonic oxide are formed by the complete 
combustion of a weight of powder containing « molecules of salt- 
petre, y atoms of carbon, and z atoms of sulphur, we have— 


| 162-40 ] (Ky COs) 
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(11) On the assumption that z = 16 anda = 0, the volume 
of the gases evolved by the combustion is arrived at by the 
equation— 
= 100 + My + 16s 
14 
and the units of heat— 
W = 1000 [1827°154 -— 16°925y — 8°788z] (8) 
With an increase of y and z the amount of gas increases, while 
the amount of heat decreases, and vice versé. A mixture of 
16 KNOs +8C + 8S 
gives of all possible mixtures containing 16 molecules of salt- 
petre, and which yields K, CO;, Kz 80,4, K2 CO, and Na, 
or three or four of these products, the greatest amount of heat 
and the smallest quantity of gas, while a mixture of the form— 
16 KNO, + +168 
yields the largest amount of gas and the smallest quantity of heat. 


(12) The product of the quantities of gas and of heat may be 
used as a measure of the power of doing work of different kinds 
of powder. This portion of the lecture requires a diagram to 
illustrate it. 

(13) From the results, just referred to, it becomes possible 
to arrive theoretically at the composition of a mixture of powder 
which shall satisfy certain definite requirements. In comparing 
equal weights of different powders it follows that an increase of 
sulphur above 8 atoms to 16 molecules of saltpetre and 16 to 24 
atoms of carbon leads to no, or at the most to no considerable 
increase in the power of doing work of the mixture formed. A 
powder with 8 atoms of sulphur can, as inspection of the geo- 
metrical construction of the coefficients of the equation referred 
to above shows, not contain more than 22 atoms of carbon ; a 
mixture, therefore, which contains 16 molecules of saltpetre, 22 
atoms of carbon and 8 atoms of sulphur puts forth as much force 
as one consisting of 16 KNO, + 24C +168. If, therefore, we 
set ourselves the task of forming a powder which with the least 
possible amount of carbon and sulphur shall be able to do the 
greatest amount of work, it would be a mixture of the form: 

16 KNO; + 22C + 858. 
The military powders of most nations have the composition— 
16 KNO; + 212C + 66S, 
or a ratio which lies very near that required by theory. 

(14) But powder does not contain pure carbon, but hydrogen 
and oxygen as well in the charcoal. The oxygen is partly evolved 
as water in combination with some of the hydrogen; the rest of 
the hydrogen causes the formation of ammonia, marsh gas, and 
hydrogen sulphide, or sulphuretted hydrogen. These bye- 
products, which form only from 1 to 2 per cent. of the burnt 
powder, and stand in no direct relation to the explosion, may con- 
sequently be disregarded. 

(15) Powders containing an excess of carbon burn more 
slowly. The oxygen of the carbon is not separated as water, 
but in combination with carbon as carbonic acid or carbonic 
oxide. A specimen of Curtis and Harvey’s powder burned 
in the apparatus of Noble and Abel in accordance with the 
equation: 

4 KNO, +7 C+2S= K,C03;+Kz 82+3 CO. +3CO+ 
or with the oxygen divided thus :— 
K.CO; :3C0 :3C0,=3:8: 6. 


THE NORTHERN IRON TRADE IN 1882. 

Tuer year 1882 commenced for the iron trade of the North of 
England with prospects that were exceedingly bright ; but though 
there has been little retrogression, it can scarcely be said that 
the prospect now is quite so unclouded. There has been little 
change in the extent of the production, prices have varied less 
than in most years, and there has been a decrease of the stocks 
of crude iron in the hands of the makers that has continued 
throughout the year. At the beginning of the year pig iron in 
the Cleveland district stood at about £2 2s. per ton, and it rose 
until, at the end of the third quarter, £2 5s, might be given as 
the quotation, but 1s. from the latter price will best represent its 
latest value. This is not due to any increase of stocks in the 
hands of the makers, for there has been a decline in these to 
the extent, in round numbers, of about 130,000 tons. The 


production for the year may be put at about the same as that | b 


for the latter months of the past year—at about 1,600,000 tons 
of Cleveland iron, and about 850,000 tons of hematite and other 
irons used in the production of steel. The shipments of iron 
in the crude state have been very large, and may be estimated at 
about 950,000 tons for the year from the river Tees, and thus 
with the large local and inland demand, the cause of the fall of 
the stocks in the hands of the makers is clearly shown. 

It may be thus taken for granted that the extent of the pro- 
duction of pig iron in the year in the North of England has not 


very materially varied from that of the preceding year, although 


there is now an increase in the proportion of the iron used for 
steel-making purposes, which is largely smelted from ores 
imported from Spain and other countries; and though a growth 
of the production of this class of iron is to be expected, it is not 
certain that it will be at the further cost of the native or Cleve- 
land iron, because there is certain to be an extension of the pro- 
duction of basic steel in which Cleveland pigiron is used. There 
is to be an extension of the works at Eston, where the process 
was developed, and early in the year operations will be commenced 
at other works which have been longin progress, It is probablethat 
by these the consumption of the native iron of Cleveland will be 
stimulated, and as the stocks in the hands of the makers are now 
brought within a moderate compass, it is scarcely probable that 
at the worst the limitation of the production, which has now been 
carried out for over a year, will be extended. It is!one of the 
curious features of the trade that whilst in the early months of 
the restriction the prices of pig iron rose, in the later months, 
when the effect has been more seen on the stocks of iron held, 
there has not been the accompaniment of any rise in prices, 
The period of limitation would expire at the end of the year, 
but though no decision has been come to, it is improbable that 
there will be any large addition to the production early. The 
demand for the crude iron falls off in the winter, ad it is not 
often that there is then any large accession to the number of the 
furnaces in blast, so that it is scarcely probable that there will be 
any now, when the outlook of the iron trade is momentarily 
clouded, so far as the demand for crude iron for export is con- 
sidered. At the same time, it may be remarked that there has 
not been much iron sent from the Cleveland district to the 
United States for some time, so that if there is a falling off in 
the shipments to America, it will not materially affect the North 
of England. 

In the manufactured iron trade of the North there is much 
less dependence upon the demand from the outside. Over three- 
fourths of the whole of the finished iron made in the North of 
England is now in the form of ship-plates and angles ; and though 
shipbuilding yards in other districts are supplied, yet the chief 
use of these is to be found in the shipyards from the Tyne to 
the Tees. In the year these have been briskly employed, and 
there has been consequently activity in the whole of the rolling 
mills. The prices received for finished iron by the makers have 
tended upwards; at the beginning of the year they averaged 
£6 38, per ton, and at the close they have advanced to £6 5s. 6d.; 
and a production has been kept up that is unparalleled; it was 
at the rate of 52,000 tons monthly by the associated makers in 
the first quarter of the year, and it is now at just about the 
same rate. Hence it is clear that in abundant orders on the 
books of the makers the manufactured iron trade has known 
activity during the year, and that it has a promise of a continu- 
ance for many months to come. At the same time the lower 
rates of freight that now prevail and the large addition to the 
tonnage of the steam merchant navy must ultimately impose a 
check upon the construction of vessels and upon the manufac- 
tured iron trade of the North, unless these conditions change. 
In the North of England there has been very little alteration in 
the material used for shipbuilding in the past year; indeed, the 
activity of the demand for iron vessels has caused fewer to be 
built of steel than in the last two years, and whilst that active 
demand continues for iron the use of steel will not make rapid 
progress. The largest of the plate-producing companies of the 
North—the Consett Iron Company—has had for some time in 
progress its new steel plate works, and these, completed in a few 
months, will give to the northern shipbuilders plates in the 
newer material free from the excessive cost, through the distance 
of the place of production, that they have long had in iron. 

The northern iron trade, then, as a whole, has progressed in 
the year. The value of its production has not increased very 
materially, but the great bulk of the available works have been 
fully employed, and though prices have not been high, there has 
been the counterbalance of cheap raw materials, and wages at 
moderate rates, though at rates above those that have prevailed 
in the previous year. The system of sliding scales has, with one 
exception, prevented labour disputes and allowed of that full 
output that has been referred to, and the result of the year’s 
working has been a fair profit to the employers and full work to 
the employed. The future does not seem one that is unclouded, 
but with a general trade revival, with an unprecedented demand 
for minerals, the largest known volume of traffic on those great 
users of steel and iron—the railways—and with good harvests, 
there ought to be before the iron and steel trades continued 
prosperity—marked possibly more in fulness of volume than in 
that of value, because of the increased international competition. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William E. Blackburne, chief 
engineer, to the Ranger; and George Quick, chief engineer, to the 
Valiant, vice Stephens, who has retired; Richard J. Wheeler, chief 
engineer, additional, to the Hibernia, vice Benbow; William H. 
Mitchell, engineer, additional, to the Cambridge, vice Campbell; 
Richard S. Hamm, engineer, additional to the Asia, vice Russell; 
and William Cook, engineer, to the Asia, vice Hamm. 


WATER AND THE BRIGADE FORCE AT THE FIRE IN WOOD-STREET. 
—The following statistics will be of interest:—The fire broke out 
at ten minutes to three on Friday morning, and between that time 
and eleven o’clock on Saturday morning 3,000,000 gallons of water 
were used. After that time, until the fire was extinguished, 
1,000,000 gallons more were thrown on the débris. The water was 
that of the New River Company, and for its use nothing will be 
~— During the fire twenty-four steam fire-engines, four public 

ydrants, with six lines of hose, two stand pipes, with one line of 
hose each, were in use, and kept up a steady pour of water on the 
fire. After the engines left, fourteen public hydrants, with twenty 
lines of hose under pressure, gave steady deliveries of water on to 
the débris.—City Press. 


THE First SYDNEY NEWSPAPER.—A v ble Col ly 
re-visited London, and among other ve relics that he 
brought over was a newspaper purchased by him in Sydney in the 

ear 1828, just fifty-four years ago. This old journal from a New 
orld is called the Australian. It is a small four-page sheet of 
sixteen columns, about equally divided between news and adver- 
tisements. The imprint runs thus :—‘‘ George-street, 
Edited, printed, and published by the proprietor, Robert Warde 
LL.D.” The sum of one shilling, which the learned doctor charged 
for this organ of public opinion, would assuredly be thought more 
than exorbitant in the present age of newspaper enterprise. 
Nevertheless, this dest little sheet, the chronicler of small 
beginnings, is of considerable interest, since it enables us to realise, 
ry parison, the i progress which has marked the last 
half-century of colonial life. Let us glance at one or two of the 
advertisements in the Australian. It is d, for inst 
that the new brig Margaret, 152 tons burden, is to sail, “‘ with all 
possible despatch,” for Glasgow, and that ‘‘she is the first vessel 
that has sailed direct for the Clyde from the colony.” We, _ 
the Colonies and India, have then in this tiny craft of 152 tons the 
pioneer of a magnificent fleet of colonial-built ships that have, 
during the last half-century, traded between the ports of 8: a 
and Glasgow, not to mention other great ports, The colonial- 
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owned shipping registered in New South Wales now amounts to 
nearly 100, 


tons. 
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RAILWAY MATTERS, 


THE French Minister of Public Works has passed for traffic’ the 
railway connecting the St. Germain stations, nearly three kilo- 
metres long, and also the Tréport, Eu, and Abbeville line of the 
Northern Company, thirty-seven kilometres in length. 


ALL the formalities connected with the railway between Trilport 
and Ferté-Milon are fulfilled, and the French Chamber has voted 
it one of public utility. It is believed that this line, which will 
become the direct route between Paris, Rheims, and the Ardennes, 
will be begun next year, 

On Saturday night last the Helensburgh train, which left 
Glasgow at ten o’clock, came into collision with another passenger 
train at North British Cowlairs junction, two miles from Glasgow, 
and nineteen persons, principally working men in three third-class 
carriages, were injured, It is reported that the cause of the 
accident was the breaking by a lump of coal of the rod of the 
points, which consequently did not work, 

Mr. W. Ansort, of Tokenhouse-yard, has published a map 
showing the connection of the Grand Trunk Railway, and the 
New York, Ontario, and Western Railway, with New York. The 
map also indicates the tion with the New York, West Shore, 
and Buffalo, now approaching completion, which will give the 
Grand Trunk Company direct access to New York, and the connec- 
tion vid the Lake Shore, at Cleveland, with the Atlantic and 
Great Western, and the C.C.C, and I, Companies, 

CoLoNEL YOLLAND’s report on the burning of a Pulman car on 
the Midland Railway is simply to the effect that the fire did not 
originate with the stove fire, that the rule which prevented the 
driver from applying the continuous brake is a bad one, and should 
be entirely changed, that the cord communication of the train was 
bad, that Dr. Arthur’s life might have been saved if the train had 
been stopped immediately the alarm whistle was sounded, and 
that reading lamps should not be permitted in sleeping berths, 

Tue Geneva correspondent of the Daily News says it is officially 
stated that the French Government railway, which now skirts the 
southern shore of Lake Leman as far as Evian, and which it was 
intended to continue to Chamouny, and possibly by a tunnel 
through Mont Blane to Italy, will not be carried further than 
Cluses. This being construed as sounding the knell of the Mont 
Blanc project, is oan Pee consternation among its partisans, 
and real elation among the friends of the rival Simplon scheme. 

A NOTICE was recently credited to the Brighton Railway Co. to 
the effect that there were missing from their rolling stock seven 
first-class carriages, two composite carriages, eight second-class 
carriages, two second-class brakes, eleven third-class carriages, 
three agg od brakes, four passengers’ luggage vans, and one 
horse-box. The statement has since been contradicted as absurd, 
which is to be regretted, for if such a loss could occur, one might 
wish it to take place every week for a year on the South-Eastern 
Railway. 

Tue Headingly section of the Leeds Tramway has been relaid 
with steel rails, and is to be worked as soon as Board of Trade 
rmission has been obtained, by a steam locomotive made b 
flessrs. Thos, Green and Son, Leeds, under the patent of Mr. W. 
Wilkinson, of Wigan. ‘The boiler is vertical, and consists of tubes, 
in a casing not under pressure. The engine is also vertical, and 
the motion and spur gearing is all arranged so as to keep it out of 
the mud. The exhaust steam is made invisible, except when the 
thermometer is very low, by superheating it after it leaves the 

cylinders, by passing it through a superheater in the furnace. 

Tue Regent’s Canal, City, and Docks Railway Company has 
commenced the purchase of lands along the line of route, and has 
completed an important purchase in the neighbourhood of Alders- 
gate-street. The project includes the construction of a station in 
that locality, not far from the Aldersgate-street station of the 
Metropolitan Company; and for the station of the new company, 
and the general ‘ig smug of their undertaking, the company has 
just purchased the large area of land on the south-eastern boundary 
of the City in Golden-lane. The land, which has for some time 

t been vacant, and which contains 45,336ft., has been bought 
rom the local authorities for the sum of £80,592. 

THE Lady of the Lake is an express passenger engine designed, 
over twenty years ago, by Mr. John Ramsbottom, for express 
traffic on the London and North-Western Railway, with 16in. 
cylinders, and 74ft. driving wheels, weighing 27 tons in working 
order, and with the tender 444 tons. This engine, with an 
average train of eight or nine carriages, weighing about 73 to 75 
‘tons, runs at a speed of forty miles per hour, consuming 27 lb. of 
coal per mile run. A four-coupled express engine of later design, 
for the same traffic, with 17in. cylinders, and 64ft. driving wheels, 
weighs about 294 tons in working order. This engine can take, on 
a level, a gross load of 293 tons, including the weight of the engine 
and tender, at a speed of forty-five miles per hour, with a working 
pressure of 120 1b. per square inch on the boiler. 

AT the meeting of the City Commission of Sewers on Tuesday, 
a deputation attended from the parishioners of St. Mildred, Poul- 
try, and other City parishes, stating that notice had been given 
of an intended application to Parliament next session for an Act 
to authorise the construction of a railway from Lancaster-gate to 
Aldgate, called ‘‘the Mid-Metropolitan Railway.” The railway 
was projected to be carried by means of an underground line 
beneath the centre of Oxford-strect, Holborn, Newgate-street, 
Cheapside, Poultry, and Leadenhall-street, and the rails would be 
laid at a depth of from 30ft. to 40ft. The line was so laid out 
as to touch as little private property as possible, the object being, 
no doubt, to avoid paying for land or house property, but to 
make use of goss property without payment if possible. The 
traffic would seriously impeded during the construction of the 
railway, and great injury would be inflicted upon the inhabitants 
and shopkeepers. The stability of St. Mary-le-Bow, Cheapside, 
and other large and important buildings would be endangered. 
The deputation viewed with aro dismay the state of things, 
and as it might result from the tactics adopted by the promoters 
that private a in Parliament to the scheme was rendered 
unavailing, they pressed upon the Court the desirability of 
actively opposing and defeating the sch on behalf of the citi- 
zens. The memorial was referred to a committee to consider. 

A REPORT by Major-General Hutchinson on the accident which 
occurred on the 30th August, near Leiston Station, on the Alde- 
burgh branch—single line—of the Great Eastern Railway has been 
— In this case, as the 2.30 p.m. down passenger train 

rom Saxmundham to Aldeburgh was running round a curve of 
thirty-five chains radius, the tank engine and four vehicles com- 
posing the train left the rails, Two passengers were injured, and 
also the driver, fireman, and guard of the train. The engine 
was running chimney in front. It was an_ eight-wheeled 
engine, with coupled leading and driving wheels, and a four- 
wheeled trailing bogie, weighing altogether about 424 tons, of 
which 14} tons were on the leading wheels, 13 tons on the driving 
wheels, and 15 tons on the bogie wheels; the distance between the 
centres of the coupled wheels was 6ft. 10in., and between the 
centre of the driving wheels and bogie centre 10ft. 10in. Judging 
from the evidence, the nature of the engine, and the character 
of the permanent way, Major-General Hutchinson concludes 
that the accident was probably caused by the injudiciously 
high speed—considering the nature of the road—of a heavy 
tank yg about 424 tons—running on a light 
permanent way laid with rails weighing 70 ‘b. per yard, 
secured to chairs weighing only 21 lb. each at central intervals of 
3ft., the condition of some of the sleepers being probably 
defective, and the road being still further weakened by the ballast 
near the spot not having been thrown back after repairs. 
From these combined causes the engine appears to have burst the 
. This is another case in illustration of the danger of running 
round curves at speeds equal to or above thirty miles an hour. The 
curve in this case was thirty-five chains radius, 


NOTES AND MEMORANDA. 


THE exports of German rails have increased 300 per cent. during 
the last ten years, according to figures published by the Leipziger 
Tageblatt. 

Some recent tests of yarns made from different hemps gave the 
following relative average strengths :—Manilla, 245; Italian, 221; 
New Zealand, 143; Sisal, 128; Russian, 122. 

M. Marsavt, having found all safety lamps defective, including 
the Mueseler, has invented one with a metal shield, which causes 
the entering air to make a tortuous passage before reaching the 
flame. In this way downward, oblique, and rapid currents are 
avoided, which no lamp yet invented has been able to withstand. 

Iv a small bit of any selenious compound be brought on an 
asbestos thread into a small reducing flame, and a glazed porcelain 
dish of cold water be held one-half inch above it, a brick-red film 
will be deposited on the cold porcelain; heated with stron 
sulphuric acid, it gives an olive green solution, which yields a 
precipitate when poured into water. 

In a supplementary note read before the Paris Academy of 
Sciences on the 4th inst., on ‘‘ The Electric Currents Produced by 
Nitrates in Igneous Fusion in Presence of Carbon,” Mr. Brard 
described an electro-generative fuel, which on any hearth yields 
heat and electricity, and an electro-generative hearth on which 
these may be generated with other fuel. 


Accorpine to recent experiments, the linear expansions of 
sodium and potassium, deduced from the volume-expansions, were, 
for sodium, 0°000853, and for potassium, 0°000721; pretty similar 
values were obtained by direct measurement of longitudinal expan- 
sion of a metal block. This co-efficient of linear expansion exceeds 
_< all other metals, and is about three times the linear expansion 
. 


TELEGRAPHING on the 18th inst., the Geneva correspondent of 
the Times says one of the largest avalanches ever known in 
Western Switzerland fell a few days ago near Ormons Dessus, in 
Canton Vaud. It carried away several houses, piled up a mass of 
ice and snow 200ft. thick, and covered three square kilometres of 
ground. Some of the ice blocks were 18ft. long. The inmates of 
the houses struck were got out safely. 

THE action of light on selenium was first observed by 
Willoughby Smith and his assistant, Mr. May, in 1874. At first 
the effect was attributed to heat, but the experiments of Lord 
Rosse, Werner Siemens, and others, soon demonstrated the fact 
that it was lightand not heat that effected this change. Selenium, 
like most non-metals, is a very poor conductor of electricity ; in the 
amorphous form it does not conduct the current at all, in the 
crystalline form it conducts the current feebly, but the resistance 
is less when the selenium is exposed to light than when kept in the 
dark. Even the cold light of the moon has the same effect as 
found by Adams. 

Ata recent meeting of the, Paris Acad of Sci @ paper 
was read on a ‘‘General Law of Congelation of Solvents,” by 
M. Raoult. Every substance, dissolved in a definite liquid 
compound capable of solidifying, lowers its freezing point. In all 
liquids, the molecular lowerings of congelation with different 
compounds ——— two values invariable for each liquid, and one 
of which is double the other, the greater being normal. The 
normal lowering varies with the nature of the solvent. A molecule 
of any compound, dissolving in 100 mol, of any liquid, of different 
nature, lowers the freezing point of the latter a quantity nearly 
constant, and near 0°62 deg. 

From experiments made in America under the auspices of 
insurance companies it appears to be established that the best door 
for the prevention of the spread of fire is one made of two or more 
thicknesses of solid hard wood planking or matched boards, con- 
nected together with joints crossing diagonally or at right angles, 
and the whole then covered with tinned sheet iron soldered 
together. The tinned door is supported by hangers moving on an 
inclined rail or track over the doorway, so that when free to move 
it will close by its own weight. The door is kept open by a small 
bolt held by a wire having a link soldered with or made of metal 
that will melt at 160 deg. Fah. 

SELENIUM is easily reduced from its solutions, whether acid or 
alkaline, by the voltaic current. According to Schucht the deposit 
is at first light red, but as it grows thicker becomes darker. The 
precipitation is so complete that it could be employed for quantita- 
tive estimations. Only a feeble current of two elements can be 
employed, or the seleni would pulverulent. When 
deposited on a platinum electrode, it rubs off easily; probably on 
brass or copper it would adhere better. From its combination with 
potassium, selenium precipitates nicely with a feeble current ; in 
acid solutions some seleniuretted hydrogen is given out at the nega- 
tive pole. If the solution contains a metal like copper, the sele- 
nium and copper are precipitated together, and the colour of the 
deposit is darker than that of pure copper. The Scientific Ameri- 
can says that for covering metals with selenium the method of 
melting on seems preferable to electrolytic deposition. 

THE develoy t of the telephone system has been rapid during 
the six years that have elapsed since that instrument was brought 
out. It is in America, of course, where telephony is freer than on 
this side, that the development has been greatest. New York 
counts 4060 subscribers; Chicago, 2726; Cincinnati, 1880; Boston, 
10,325; San Francisco, 1300, &c. Some of these figures refer to 
May. There are now in the United States more than 100,000 sub- 
scribers, and certain small towns, with populations less than 1000, 
have yet thirty to fifty telephonic subscribers; some even more. 
As regards the absolute number of subscribers, Paris comes third, 
after New York and Chicago; it had on October Ist no fewer than 
2422 subscribers, while London had only 1600; Amsterdam, 700; 
Stockholm, 672; Vienna, 600; Berlin, 581; Brussels, 450; Turin, 
410; Copenhagen, 400; Mexico, 300; St. Petersburg, 145; and 
Alexandria, 118. While the annual subscription is 600f. in Paris, 
500f. in London, and 400f. in the provincial towns of France, it 
descends to 300f. and 200f. in Belgium, 135f. and 130f. in Italy, 
and only 120f. in Switzerland. A calculation of the ratio of the 
number of subscribers to that of inhabitants for each town reveals 
a goodly number of small towns in America where there is a tele- 
phone for every twenty inhabitants; in Chicago and in Zurich the 
eg is about one per 200; in New York, one per 500; in 

russels, one per 800; in Paris, one per 1000; in Berlin, one per 
aa in London, one per 3000; and in St. Petersburg, only one per 


S. SmrrH gives the following on varnishing drawings, plans, and 
prints, in the Engineer and Building Trades’ Almanac’ :—‘* Many 
recommend isinglass size as a preparation, to be followed by 
mastic varnish or Canada balsam, thinned with turps, or camphine, 
or other spirit. These are good, but expensive, and not only so, 
are attended with some difficulty in preparation, as well as in pro- 
curing occasionally. The simplest and most reliable plan is to get 
Young’s patent size—2d. per lb.—at an oil shop—which may be 
kept any amount of time if melted and poured into a round- 
mouthed bottle, and closely corked from the air; reduce as much 
as may be required with nearly half as much boiling water, and 
give a coat, and when dry repeat it. If a drawing, water-colour 
painting, &c., that will not stand the brush, take a large dish, or 
teaboard, or anything of the kind, float well with hot water; then 
pour this away and replace it with the size, into which immerse 
the sheet or place it face downward, being careful to cover it if 
immersed; gently draw it sideways, so as to allow the superfluous 
size to run off, and get it level to dry. When dry, give another 
coat with the brush; and when thoroughly dry, give a coat of pale 
paper or crystal varnish, such as decorators use for marble paper 
staircases; and if flowed on while flat pretty freely, this will 
answer every purpose and save expense; whilst, at the same time, 
it is easy of execution. In each case use a good-sized, clean, worn 
brush, which may be washed out afterwards—that used for the 
size in warm water, and that for the varnish with turps, 


MISCELLANEA. 


A sILveR medal—the highest award at the Bradford Exhibition 
for non-conducting compositions for covering boilers, pipes, &.— 
has been granted to Messrs. F, Leroy and Co. 


THE German newspapers have given prominence to the fact that 
the powder used by the Inflexible during the bombardment of 
Alexandria was of German manufacture. It was the specially 
made prismatic powder from Hamm, one of the factories of the 
United Rhenish Westphalian Powder Mills, whose head offices are 
at Cologne. 

THE scheme for the sg yee of the Ribble has now been 
approved by the ratepayers. It involves an expenditure of over 
£500,000. The designs of Sir John Coode, the chief engineer, 
show a dock of thirty acres in extent. Guide walls will be extended 
to beyond Lytham, and the river will be made deep enough to 
admit the largest vessels. 

AT a meeting of the Paddington Vestry on Tuesday, Mr. John 
Williams in the chair, it was resolved unanimously that, havi 
— to the magnitude of the interests involved in the case oj 
“* Dobbs v. the Grand Junction Waterworks Company,” the Vestry 
were of opinion that the case should be taken for final decision 
before the House of Lords. 

Two old locomotive boilers are placed und und at the 
Mariemint Colliery, Belgium, for alternately supplying steam for 
the mechanical haulage. The chain pulley is keyed on to the 
second shaft driven by gearing from the leading axle of an old 
locomotive, the wheels serving as fiy-wheels, and the cylinders and 
motion being utilised for their new office. = 

THE savings on the estimate for the construction of the south 
breakwater at Colombo will, according to the Colonies and India, 
amount to nearly £130,000, a sum which it is thought by the resi- 
dent engineer will suffice to build a northern breakwater. A 
Harbour Board has been constituted for the working of the 
of Colombo, and ere long both port tonnage and coal dues will be 
collected. 

**THE Gas Consumers’ Manual” is the title of a small pamphlet. 
which can be procured for one penny from Messrs, Houlston and 
Sons, Paternoster-buildings, or from almost every bookseller, anc 
is one which should be in the possession of every consumer of gas. 
It explains the reading of the gas meter, the detection of escapes, 
and gives many useful hints on the use of gas and gas fittings, and 
on the laying of gas into a house. 

REFERRING to a paragraph in this column of our last issue, on 
chilled rolls, a correspondent writes from Leith, saying, ‘‘I am 
proud to say we have a founder in this district who turns out hard 
chilled rolls quite equal to the American article. This founder 
has expended a great deal of money on this branch, and has, after 
many failures, succeeded so well that his rolls are replacing 
American rolls, and are held in high esteem by many paper 
makers. He also makes chilled tramway car wheels.” 

WE have received a copy of a new catalogue descriptive of Mr. R. 
H. Tweddell’s well-known system of hydraulic rivetting machinery. 
It is very fully illustrated with engravings of steam engines and 
high-pressure hydraulic pumps, and of the very various forms of 
rivetters for boiler, girder, and shipbuilding purposes, and of the 
various forms of cranes for lfting and manceuvring them. 
Descriptions and illustrations are also given of the plate-flanging 
presses as used for locomotive and portable engine fire-box and tube 
plate flanging. 

THE Fire Brigade at the present time has only 50 steam engines, 
120 manual engines, and 500 firemen. The income of the Fire 
Brigade is raised by a rate of 4d. in the pound, and produces 
£100,000. The estimated value of the property to be protected is 
£1,200,000,000. In this respect, therefore, Londoners pay an 
insurance premium of 120th part of 1 per cent. to prevent the 
whole from being destroyed. The fund is insufficient, and ten 
years ago the London of then stood as 80 to the 100 of to-day. 
Ten years ago Captain Shaw asked for an annual allowance of 
£20,000 more per annum than he gets to-day. 


Mr. G. J. Symons, F.R.S., 62, Camden-square, London, N.W., 
writes that he is now preparing to issue to all the observers of 
rainfall known to him blank forms for the entry of their records for 
the year shortly about to close. This staff now exceeds 2000, but 
still as they are not unfrequently rather clustered, there are many 
parts of the country where additional records are needed. He 
thinks it probable that records are already kept in many places 
unknown to him, and he invites communications from any one who 
has kept an accurate record, and offers to supply either those 

y observing or contemplating doing so with a copy of the 
— adopted by British observers, and -with all necessary blank 
orms, 

THE iron twin-screw steamer C. W. Eborall, which has been 
built by Earle’s Shipbuilding and Engineering Company, Limited, 
of Hull, for the South-Eastern Railway Company’s passenger and 
cargo service between Folkestone and Boulogne, has been launched. 
This boat, which is a sister vessel to the steamships Folke- 
stone and Boulogne, is a handsomely-modelled fore-and-aft 

h -rigged st » Measuring 190ft. b.p., 25ft. beam, and 
12ft. depth of hold; her gross tonnage is about 410 tons, and she 
has been constructed under special survey to class ‘‘A 1 Channel 
service” in Lloyd’s Register. Her engines are 110 nominal horse- 
power collectively, each engine having two cylinders 20in, and 39in. 
diameter by 24in. stroke. 


A CORRESPONDENT in Philadelphia, Pennsylvania, writes to us 
referring to a paragraph in our issue of November 3rd, on page 
329, describing a cancelling ink for cancelling postage and other 
stamps, invented by Dr. W. Reissig, of Munich, and enclosing for 
our inspection specimens of stamps which have been cancelled by 
an ink made by a persona] friend. We do not know of what the 
ink consists, but it effectually cancels the stamps and prevents 
their re-use. We are told the ink is made in any shade of colour, 
and is used with the same stampers and pads now in use. Ifa 
“*washer” attempts to remove the cancellation he finds the stamp has 
lost all colour wherever the ink has touched it and is entirely 
destroyed, but the ink does not afiect the paper of the envelope or of 
the stamp. 


THERE was launched on the 11th inst., from the shipbuilding 
yard of Messrs. Robert Thompson and Sons, Southwick, an iron 
screw steamer 243ft. long, breadth 334ft., and 24$ft. depth in hold 
to spar deck, built for Cie. Havraise Peninsulaire de Navigation a 
Vapeur, Havre, under Lloyd’s special survey for the highest class, 
and French Veritas, also the personal superintendence of Captain 
Montier. She has cabin aft—with entrance to same from e 
smoke-house on spar deck aft, protected by hood covering stern— 
fitted up in first-class style for captain and passengers, and accom- 
modation under spar deck for officers and engineers, amidships and 
forward for firemen and crew. She will be fitted with engines of 
150-horse power, by Mr. George Clark, Southwick. As the vessel 
left the ways she was named the Ville de Tarragone by Madame 
Brault, wife of the French Consul at Sunderland. 


From the report of Messrs. Crookes, Odling, and Tidy, to the 
President of the Local Government Board, on the London water 
supply, it is seen that throughout the mouth of November the 
condition of the metropolitan water, in respect to its degree of 
freedom from colour and turbidity, was considerably in advance of 
that to which we called attention as being noticeable, in some 
instances, during the latter part of the preceding month. As 
usual, indeed, in the winter season, when despite the excellent 
state of aération of the water, the processes of oxidation take. 
mag more slowly, the proportion of organic matter was somewhat 

igh, and ee very closely with that found to prevail a 
month later in the previous year. So far, however, as the ratio of 
organic carbon to organic nitrogen can be depended on as a criterion, 
this organic matter would —— to have mainly a vegetable origin, 
a conclusion that is further borne out by other considerations. 
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THE HARBOURS AND TRADE OF FOLKESTONE. | landing stages is 20ft. wide, with three gangways ft. | as headers, sloping towards the land at an angle of 74deg. On 
Parr IL | wide each. The south end of the pier is solid work for | the east side they are laid horizontally. On the west side 
THE —_ f aaa’ . — s | 45ft. from the foundation to deck level. A staircase, 100ft. from | from the termination of the piles to the west groyne, 
i new pier in course of construction consists at its northern the south end of the pier rises from the landing stage to deck | the work will be brought up from the foundation to the 
termination of the end of the promenade leading to the harbour | Jeyel ; another staircase from the platform of the covered way | level of the rails with large concrete blocks to carry the 
lighthouse. The old work at that end consists of rough rubble, | descends to the landing stage on the west side, but has a covered | timbers at the back of the covered way, and will be filled in at 
with a depth of 34ft. from the deck level to the bottom of the | way at the bottom to the east side, so that passengers can embark | the back with dry rubble. There are forty-four double piles 
mh sea. From this point the new pier is 600ft. long, including the or disembark at either side of the pier, according to the state of | creosoted by Blythe’s process, on the east side, where they vary 
length of old pier to be built into it, as described in the first | the weather. This pier, when completed, will admit of a fixed | from 50ft. to 60ft. in length ; on the west side there are thirty- 
‘ part of this article. The depth along the new length from deck | service instead of the present tidal service, so far as the Folke- | three double-creosoted piles, from 55ft. to 60ft. in length. These 
level to the bottom of the sea varies from 34ft. at the northern | stone side of the Channel is concerned. The new work of the | piles are shod with 40 1b, wrought iron shoes, steel pointed, and 
end to 48ft. 6in. at the southern end. At high water spring pier, from the foundation to 2ft. above low-water spring tides, is | are driven into the sea bed to a depth of from 10ft. to 15ft., 
tides the level below deck of the surface of the water is 9ft.,and | wholly built of cement concrete blocks, of an average weight of | according to the nature of the bottom. These piles are 14in. 
low water spring tides 31ft.; the level of low water below | 16 tons. They are 4ft. 6in. by 6ft. by 9ft., above the foundation | square, and 10ft. from centre to centre. Oak rubbing pieces 
the new landing stages will be 18ft. 7in.; the width of the new | to the landing stages, and the 45ft. pier head will be built of | 32ft. long, by 12in. by 6in. are fixed to piles where necessary with 
pier between the bollard heads of piles will be 62ft. 4in.; the | cement concrete blocks, with a hearting of rubble stone and | lin. screw bolts. Cast iron bollard heads are fixed to each pile. 
lower landing stages, one on the east and the other on the west, cement concrete, The central pier between the landing stages is | Wrought iron stanchions in cast iron sockets guard the sides of 
are 20ft. wide and 13ft. high: the eastern stage is 400ft. faced with random rubble work, with a hearting of rough stones | the pier, and are connected by chains ; they are removable, 80 , 
in length, and the western stage 280ft.; the pier between the | and cement concrete. The concrete blocks on the west side are laid | can be taken away for traffic purposes. Transverse timbers 
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METHOD OF TRANSPORTING THE CONCRETE BLOCKS. 


PLAN OF MOULDING BOX 


| 
| 
! 
| 
Sectional | . — 


— Part plan of upper deck with plardung removed ,—— 
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Concrele Rubble Stone» 


Enlarged Section to 


64ft. 8in. long and 14in. square will run from 
pile to pile across the deck, one on each side the 
pile to carry longitudinal and rail timbers, which 
will all be 14in. square ; the joists to carry the 
deck planking will be 10in. by 5in., and three 
in a 10ft. bay. The deck planking will be 3in. 
thick, with bevelled edges, and laid with an 
opening between of gin.; every alternate plank 
to be screwed down with Qin. coach screws, 
countersunk flush with’ the deck, and to admit 
of ready removal during rough weather. Each 
plank not screwed down to be secured with 
double wrought spikes 10in. long to each bearer. 
Wrought iron 14in. tie bolts, one to each bay, 
run from one outside longitudinal to the other, 
and are secured to rail timbers by cotters on 
each side, as shown in the detail engravings. 
The lower landing stages are paved with blue 
bricks on edge. From the termination of the 
piles on the west side of the pier to the west 
end of the station buildings a covered way is 
erected, with a platform 360ft. long and 17ft. 
wide. The platform posts are 15ft. apart, 7ft. 
from the edge of the B wornediy and 10in. square, 
supporting 12in. by 10in. longitudinals and 12in. 
by 4in. joists. e back of the platform will 
be protected by double 13in. square timbers, 
framed as shown in the section, and ing 
6in. A jointed fir planking, the whole secured 
at top and bottom with double-faced running 
rails, fish-jointed. The platform roofing will be 
formed of stout corrugated galvanised iron 
plates, of No, 21 Birmingham wire gauge, PLAN OF THE PIER AND NEW GROYNE. 
strongly rivetted, and will be secured to the 
supporting timbers. A shutter will be erected at the south end, The station buildings at the north end of the pier, north of 
of the new pier on the upper deck, composed principally of bent | the present west groyne, will comprise a general waiting-room, a_ 
double-faced rails securely bolted together; it will have a | ladies’ waiting room, lobby, buffet, and other conveniences; it 
partition in the centre of the posts and doors as shown in the | will be built on piles, all of which, as well as the longitudinal | 
section, and be so constructed that the doors can readily be | timbers, are 14in. square. Skylights will be constructed in the 
unshipped in rough weather. The accompanying engravings | roof of the station, also in the ceilings of the waiting-rooms. 
+ give the principal details of the new pier. The roof will be of straight corrugated galvanised iron, No. 21 
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Birmingham wire gauge, well rivetted, and 
strongly secured to boarding. There will be 
wrought iron gutters as shown in the engraving. 
The new pier was designed by Mr. Francis Brady, 
chief engineer to the South-Eastern Railway 
Company, who furnished us with the foregoing 
particulars, and the works are in charge of 
Mr. A. Oborne, who attends to the details of 
construction under Mr. Brady’s superintendence. 
No contractors are employed, and all is done 
by the South-Eastern Railway Company. In 
the work now going on of driving the piles for 
the new station, a monkey weighing 25 cwt. is 
used, with a fall varying from 15ft. to 16ft. 
The beach, consisting of smooth rounded stones 
. thrown up by the sea, is remarkably hard, as 
estimated by the resistance it offers to pile 
driving. Nearly all the beach through which 
they are being driven has been thrown up by 
the sea within the last year or two; the 
ground is old only at a few feet from above the 
bottom of the driven timbers. After each blow 
on the top of the piles the spring is such that 
the monkey gives Ya or four rebounds. The 
piles are from 17ft. to 18ft. long, and are driven 
to a depth of 14ft. or 15ft. The men, working 
with a windlass, are two working days of ten 
hours each driving one pile. When the weather 
is rough, causing the submarine work of the 
pier to be suspended, the yard engine being 
liberated from carrying artificial blocks to the 
pier end is employed in pile driving; the chain 
of the monkey is passed over pulley wheels to 
the engine, so that the latter by a run of a few 
feet can pull up the monkey, which is then liberated by the man 
in charge of the work. By this system fifteen blows of the 
monkey are given in ten minutes; the engine thus drives two 
piles a day. 
The artificial blocks used in the construction of the pier are 
made of a mixture of shingle, sand, and Portland cement, well 
punned in a wooden mould, then left for about six weeks to 


+ 
? 
Scale, ~ 
| Inches 2 4 0 2 a 3 6 0 feeb 
* 
° 
| Oak tren 
14461 HIGH WATER 
| 14 14 
\ | & 
| { 
\ 
N 
| 
\ 


466 


THE ENGINEER. 


Dro. 22, 1882. 


harden. The largest of these blocks being 9ft. by 6ft. by 4ft. 6in., 
there are exactly nine cubic in a block; the weight 
of each block is 142 1b. to the cubic foot. The cement, as it 
comes in sacks from the Folkestone Cement Works, described in 
these columns on the 25th of August last, is warm, and takes a 
long time to cool. If used warm it sets more quickly than 
when used cold, but the resulting block is not so hard. The 
cement has an average weight of 118 1b. per bushel. Before the 
cement is used it is tested to see that it is up to contract quality. 
The test imposed by Mr. Brady is that 14 square inch of artificial 
stone made with it without admixture of other material shall 
bear a strain of 810 lb., which is equivalent to 360 lb. to the 
square inch. Since the testing began on the 28th April, 1881, 
it has been a rare occurrence for a breakage to take place at less 
than that strain. Mr. A. M. Oborne, of the new pier works, who 
does the testing, says :—“Those few breakages were doubtless 
due to the imperfect mixing in the testing room; the cement 
comes in of uniform quality, and it is the best I have ever used, 
although I have had large experience with cement. Some pieces 
bear the extraordinary strain of 1000 lb. and 1100 1b.” We 
accordingly, haphazard, asked Mr. Oborne for a copy of the entries 
in his testing book for the month of September last, and the 
extract is bere given :— 


Cement Tests, From September 7th to October 7th, 1882. 


1882. | When made. | When tested. Water. Per ljin.sq. Per lin. sq. 

Ib. Ib. 

September 7 |Septemberl4 Salt 940 418 
7 | 14 “Fresh 920 409 
» 15 Salt 910 405 
» Fresh | 980 435 
9 890 396 
= 9 ” 16 Fresh _ 940 418 
» 19 Salt 860 382 
» 19 Fresh 930 413 
» 20 Salt 1010 449 
— » 20 Fresh 920 409 
1000 444 
—_ » 22 Fresh | 960 427 
16 23 Salt 1040 462 
» 23 Fresh 1010 449 
18 Salt | 990 440 
i. » 25 Fresh | 930 435 
2% Salt | 960 427. 
» 26 Fresh | 97 43 
» 2 Salt | 1020 453 
» ~ a » 28 Fresh | 960 427 
>» » 30 Salt | 1000 444 
» 80 Fresh | 890 395, 
» 2 |October 3 Salt | 990 440 
» 2 a 3 Fresh 920 409 
ms 27 Salt 1040 462 
27 910 402 
5 Salt 97 431 
5 Fresh 930 435 
» 7 Salt 1020 458 
= Fresh 980 435 


Specified test, $10 Ib. per l}in. square=3601b. persquare inch. Ave 

weight, 118lb per bushel. Greatest breaking weight was on September 
, 1881, after seven days’ soaking in salt water, 1260 lb. ldin. square, 
equal to 560 Ib. to the square inch. 

The test has to be applied after the freshly-made briquette 
has been placed and kept under water for seven days. Salt 
water gives a rather better result than fresh, and the cement 
is mixed sometimes with fresh and sometimes with salt water 
for the test. In making the blocks for the pier fresh water is 
used, because fresh water is laid on to the works, and because the 
different result produced by salt water is very slight. The 
testing machine is Michele’s double lever one, manufactured by 
Messrs. Alexander Wilson and Co. The artificial blocks are 
made of a mixture by measure of 8°8 shingle, 1°76 sand, and 
1°40 cement; this when dry makes 11°96, and when mixed 
9 cubic yards. The cost of each block is £4 5s, 10d., or 93. 64d. 
per cubic yard. This includes cement, labour, haulage, and 
everything. ‘The sand comes from Gomshall, on the Reading 
branch of the South-Eastern Railway, and belongs to the rail- 
way company. The ballast used in the blocks is brought from 
Rye, the shingle at Folkestone being too clean, and there being 
an advantage in a certain amount of sand. In making the 
blocks long substantial wooden platforms laid on the ground in 
an enclosed yard on the beach have lines of rails alongside them, 
so that the contents of trucks can be discharged upon any one 
part of each platform. The platforms vary in width. The system 
of making the blocks may be explained by the aid of the sketch. 
The bottom of the mould is formed by the platform at A; two of 
the four vertical sides of the wooden mould are shown at H E, 
and the level of the top of the block is at F. When a block is 
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made at A it is left there for about six weeks to dry, but directly 
the workmen have filled the mould they proceed to make another 
block at B, afterwards a third at C, then a fourth at D, and so 
on, until long before the block A is dry a great length of similar 
blocks extends all along the platform. There are several of 
these platforms in the yard, and as they are liberally covered 
with blocks, the whole establishment looks like a kind of 
Stonehenge. 

The trucks from Rye, laden with ballast, have a layer of sand 
2in. or 3in. thick, thrown upon the top of the Rye shingle at Folke- 
stone. When a truck is brought alongside the platform its side 
is removed and its contents shovelled out on to the platform at 
a few yards from the mould, sand and shingle at the same time 
being well mixed by several men with spades; bags of 
cement are then added to a portion of the mixture 
and well worked in with spades; the wet concrete thus 
made is thrown to the top of the temporary platform E, 
Me 1, from which two men shovel it inte the mould. Two 
other men level it in the mould, and ram it wel] down with 
punners. The walls of the mould cannot safely be taken apart 
in less than two days, by which time the concrete has set. 

The submarine work is executed by two divers, who, in reply 
to our questions, have given the following particulars as to their 
experiences :—“ On first beginning to work as divers we felt as 
if our heads were stopped up ; the pressure was felt chiefly in 
the ears. The increase of depth of water when we are deacend- 
ing is perceptibly felt ; the difference of level between high and 
low water is clearly appreciable. Eight or ten fathoms—48ft. or 


60ft.—is a reasonable depth to work in ; divers are said to have 
me down 220ft.; if so we should not like to do it ourselves. At 
Oft. depth we feel the pressure, and at 20ft. can feel the 
increase, but do not feel quick or slow variations of but 4ft. or 
Sft. In deep water we feel the pressure all over the outside of 
the body, and some divers are said to have borne a pressure of 


18 lb. or 20 lb. to the square inch. At the present extension of 
the Folkestone pier we are working at a depth of six or seven 
fathoms at high water. We then feel the pressure on the outside 
of the body a little, but not enough to hinder us in our work. 
When working in shallow water there is not so much pressure 
in a diving dress as in a diving bell, because we can regulate 
the pressure better inside the dress by turning the tap so as to 
give a larger orifice for the escape of the air. We cannot see far 
through the glass of the helmet ; when the water is exception- 
ally clear we can see about 20ft., but usually cannot see beyond 
5ft. or 6ft. Fishes sometimes come to look at us, and mostly 
from above our heads, because we stir up the bottom, and where 
the water above is rather clearer they wait on the look out for 
any food they can get. If we lift a hand towards them they are 
off like a shot. Flat fish near the ground are too quick when 
we try to catch them with the hand, but we can spear them 
sometimes with our crowbar. We have never seen any large fish 
near ; the largest which one of us ever saw was a conger eel, about 
2ft. 6in., which came near about a week ago. He came alongside 
quietly, and when the crowbar was raised towards him he was 
off. In laying the foundations of the present pier we first level 
the sea bed; sometimes it is pretty flat, and sometimes 
we have to dig away 14ft. or 2ft. The concrete is slightly 
damped right through, not much, before it is sent down to us in 
bags by means of the crane overhead; some of the bags contain 
2ewt. We lay the concrete, bags and all, and the average 
thickness of the concrete along the bottom is about l5in. Only 
one of us works at a time. When the concrete is laid the blocks 
of artificial stone are slowly lowered down to us, and we guide 
each one into its place; this is all the more easily done because 
they weigh so much less in water than in air. They are not 
cemented together beneath the water. They are not always 
permanently placed at the first attempt; perhaps the bed is not 
at the right level, so that the block has to be raised again while 
we level it. We then take the wooden plugs out of the lewis 
holes of the block, and twist the lewis round with a spanner; 
when the lewis is thus freed it is drawn up by the crane. The 
bottom block may take ten minutes or more to fix, and in 
exceptional cases as much as an hour. The blocks in the 
second tier are all placed in ten minutes, including the 
freeing of the lewis, their bed being necessarily all right. 
Currents retard the operations. When the weather is 
rough we cannot work at all, neither can we work at 
the time of high spring tide, even when the water is 
smooth, the current being too strong. During the summer we 
have been able to work here about three days a week. We have 
a dressing-room, and when in full costume out of water are a 
source of attraction to the small boys of Folkestone, who follow 
us from the dressing-room as far as they are allowed to go along 
the pier; they do not throw stones. Inside the dresses we can- 
not hear their remarks unless they shout. One of us, W. 
Chadwick, has been a diver eleven years, and has not hada day's 
illness all the time. The other of us, Edward Brice, has been a 
diver seventeen years, and has sometimes had a little touch of 
rheumatism. Some men are better fitted for diving than others. 
Some begin to bleed at the ears at once at the depth we now 
work in. Several men now on these works have had a try at 
our duties, but gave up because they could not stand the pres- 
sure. While we are at work a rope with a weight of 1 cwt. at 
the bottom hangs down alongside one of the nearest piles, 
and in descending from the surface we go down it hand over 
hand ; this is easy, because our bodies are lighter in water. Two 
men are always above us in a boat, one to hold the air pipe con- 
necting the helmet with the air pump on the pier, and the other 
holds the life line, by which we give signals from below. We 
give the signals in pulls, and they consist of from one to seven 
pulls. One pull means ‘lower block,’ two, ‘stop lowering;’ 
three, ‘ heave up;’ four, ‘turn to the east;’ five, ‘turn the 
crane to the west ;’ six, ‘run landwards;’ seven, ‘run seawards.’ 
Sometimes we pull the air pipe, one pull for more air, two for 
less. If we shake the pipe and then give four sharp pulls, it 
means ‘hung up,’ or in other words, entangled so that we cannot 
get free without assistance. We work with Siebe and Gorman’s 
apparatus. The pressure of the air is indicated to the men at 
the pump by a Bourdon’s gauge. The heat is great inside the 
dresses while we are working, much hotter than when we are 
at hard work on land. Weare occasionally under water 34 hours 
at a stretch, but the average time is about two hours; then we 
feel as if we want fresh air and something to drink. In spite of 
the air supply from the pump, that inside the diving dress 
acquires the smell of perspiration, and makes us feel faint. For 
efficient regular work, the depth of water should not be more 
than twelve orthirteen fathoms. A case occurred once of a diver 
dying from the pressure being too great at a considerable depth.” 


A WEDGE AND DIAPHRAGM PHOTOMETER. 
A NEw photometer, shown in perspective in the figure, has 
lately been constructed by Mr. Sabine. The stand supports a 
straight horizontal tube, at one end of which is a paraffine lamp, 
and at the other an eye-piece. The middle portion of the tube 
is cut away, and has slipped over it a collar, to which a frame is 
attached carrying a wedge of neutral-tinted glass, adjustable by 
means of a rack and pinion. Inside the collar is fixed a trans- 
verse disc of ground opal glass which the paraffine lamp illumi- 
nates to adefinite degree. 
This disc constitutes the 
field of comparison, the 
illumination of which is 
adjustable by means of a 
series of diaphragms of 
known aperture at the 
end near to the paraffine 
lamp. <At the side, 
between the wedge and 
the collar which carries 
it, is a narrow pane of 
ground opal glass, just 
behind which a small 
mirror is fixed at an angle 
of 45 deg. to the axis of 
the tube. This mirror is 
supported the 
centre of the transverse 
° a opal disc in such a way 

that the support is hidden from the observer by the mirror 
itself—an arrangement which ensures the apparent juxtaposition 
of the illuminated surfaces which have to be compared. The 
light to be measured is placed on the right-hand side of the 
photometer, and the collar turned so that the light falls normally 
upon the face of the wedge, passes through the wedge, through 


-the pane of opal glass, and is incident upon the mirror which 


reflects a portion of it to the eye of the observer. The wedge is 
then, if necessary, shifted to icterpose a greater or less thickness 
of absorbing medium until a balance is obtained—that is, until 
the apparent illumination of the mirror is equal to that of the 
field of comparison in the middle of which it is seen. If the 


range of the wedge is insufficient to admit of this, the degree of 
illumination of the field is altered, by means of the diaphragms, 
and the wedge then adjusted. 

The employment of glass ges for p ic comparisons 
is not new, having been already used by both Xavier le Maistre 
and Quetelet ; but no practical photometer based upon this method 
has hitherto been constructed. The employment of diaphragms 
for extending the range of the wedge is found to work well and 
to enable the operator to adjust the illumination of the field with 
exactitude, the bright part of the paraftine flame being, of course, 
kept opposite to, and so as to well cover the diaphragm aperture, 
A table is constructed, giving for each position of the wedge and 
for each diaphragm the value, in standard candles, of any light 
placed at a distance of one metre from the instrument; and if 
the light be placed at any other distance the number in the 
table has simply to be multiplied by the square of the actual 
distance in metres, For ascertaining approximately the amount 
of light which passes through any given coloured glass—for 
example, orange glass—the eyepiece is furnished with a rotary 
disc containing small panes of white and different coloured 
glasses, either of which can be interposed at pleasure. 

his photometer is being made by Messrs. Elliott Bros., 
West Strand, in two forms—one for use as a portable photo- 
meter, as shown in the figure, and the other on a more solid 
stand, for laboratory purposes. 


+ 


ON THE OIL FROM THE BOTTLE-NOSED 
WHAL 


By Mr. AL¥RED H. ALLEN, F.LC., F.C.S. 


I HAVE recently made a very complete examination of the oil 
from the bottle-nosed whale, and some of the observations are of 
general interest. In the first place, I find that the oil has the 
remarkable chemical! constitutions hitherto observed only in the 
oil from the true sperm whale, and which shows it to beallied more to 
the waxes than to the majority of liquid oils. Thus all the ordi 
fatty oils of animal and vegetable origin yield, on treatment wit 
an alkali, a ‘‘ soap,” or compound of the alkali used with the fatty 
acids of the oil, together with the familiar body known as glycerine. 
The waxes, on the other hand, including spermaceti, yield a soap 
like the oils and fats, but instead of glycerine they furnish pecu- 
liar waxy solids, varying in nature with their origin, Thus the 
product of the saponification of beeswax is ‘‘myricyl alcohol.” 
Chinese wax yields ‘‘ cerotyl alcohol,” while spermaceti furnishes 
“‘cetylalcohol.” On similarly saponifying sperm oil, I found it to 
yield a soap, as usual, but instead of glycerine I obtained a new 
solid body, which I propose to call “‘ spermy] alcohol,” and which I 
have as yet only incompletely examined. The analysis of sperm 
oil from different sources shows that the proportion of spermyl 
alcohol yielded on saponification was remarkably constant, lying, 
according to present experience, between 38 and 42 per cent. 
Thus, on mF any animal or vegetable oil, there is obtained 
about 95 per cent. of fatty acids and 10 per cent. of glycerine, but 
on saponifying : ors oil there results about 60 to 64 per cent. of 
fatty acids, and 38 to 42 per cent. of spermyl alcohol white, 
crystalline, readily-fusible solid. The bottle-nose oil has yielded 
me analytical results showing that it is chemically identical with 
sperm oil. Thus I have obtained from bottle-nose oil 64 per cent. 
of fatty acids, and 39 to 40 per cent. of spermyl alcohol, numbers 
which are practically concordant with those yielded by the oil 
from the true sperm whale. Up to the present time the peculiar 
composition first noticed by me in the case of sperm oil is not 
known to be common to any other oil than that from the bottle- 
nosed whale, so that the latter oil stands alone in its right to be 
considered as a perfect substitute for true sperm oil. Porpoise oil, 
and the oils from the various species of whalebone whale, are quite 
different in chemical nature from the oils of the sperm and bottle- 
nosed whales, The striking similarity in constitution, amounting, 
in fact, to chemical identity, between the oils from the sperm and 
the bottle-nosed whale suggested the probable close relationship of 
the two animals. On inguiry, I found this suspicion pom wos | in 
the strongest manner. The food of the two animals is very similar, 
and quite different from that of the Greenland and other whale- 
bone whales; both animals have a back fin, which is not present in 
whalebone whales; and last, but not least, they both possess large 
cavities in the head, which are filled with oil. Whether the oi 
of the narwhal, dugong, and other cetacea may not possess 
characters similar to those of the sperm and bottle-nosed whales is 
an interesting question which I sbould like to have the opportunity 
of practically testing. The oils from the bottle-nosei_ and sperm 
whales being identical in chemical nature, and sharply distinguished 
from all other known oils, it is not surprising that their physical 
characters should have proved to be very similar Thus, I find 
their viscosity, or flowing power, their density, their flashing points, 
and all other physical characters to be practically identical with 
each other, and different from those of ordinary oils. These 
characters sufficiently indicate the bottle-nose cil as a suitable 
substitute for sperm oil, and I have, in addition, found it as free 
from tendency to gum or thicken as could possibly be desired. 
If further proof be needed of the identity in nature of the oils 
from the. sperm and bottle-nosed whales, it is to be found in the 
fact that they each deposit spermaceti when cooled to a low tem- 
perature. This property of sperm oil is well known, though it is 
often erroneously supposed to be limited to the oil from the head 
cavities of the animal, whereas it is in fact true of the oil from all 
parts of the a The spermaceti yielded by the bottle-nosed 
whale appears to be fully equal in quality to that furnished by the 
true sperm whale, but the quantity obtained is smaller. From the 
method of its treatment, some of the bottle-nose oil at present in 
the market has a somewhat strong smell, and possesses an objec- 
tionable tendency to become co in contact with copper or brass. 
These properties render such lots of oil as possess them unsuitable 
for some of the most valued uses of sperm oil. I have attempted 
to remedy these defects, and have succeeded in producing a refined 
oil of a very pale yellowish colour, having but little smell, and 

sessing absolutely no tendency to act on brass or other metals, 
cher respects it is unchang The amount of bottle-nose oil 
introduced into commerce during the last two years has been con- 
siderable, and is rapidly increasing. In some cases it has been sold 
under the not inappropriate name of Arctic sperm oil, but in 
other instances it has been mixed with or substituted for real sperm 
oul, without any acknowledgment of its true nature. From the 
fact that dissatisfaction has not resulted when the oil has been thus 
surreptitiously substituted, as well as from the considerations already 
mentioned, I believe further experience will prove the refined pro- 
duct to be equal to the finest sperm oil, and capable of being 
used for every purpose to which the latter has hitherto been 


applied. 


THE CHANNEL TUNNEL.—The new plans issued by the Channel 
Tunnel companies contain some important alterations, both com- 
panies having altered or amended their original plans with a view, 
the Times says, to meet the requirements of the objections or 
recommendations of the Channel Tunnel Commissioners. The 
amendments shown by the South-Eastern Company are of great 
improvement, in point of defensibility, on their previous plan. It 
is proposed to carry the present lines inland to the extent of about 
three miles, and then to run down the Alkham Valley, forming a 
detour and joining the South-Eastern main line at the pier station. 
This would bring the entrance and approach to the tunnel well 
within the range of the defences of the garrison of Dover. A branch 
line will also connect the London, Chatham, and Dover line at the 
upper end of the town. The Channel Tunnel Company have reverted 
to their old scheme of commencing a descent to the base of the 
tunnel at St. Margaret’s, about three miles from Dover. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves —— 


COMPOUND ENGINES, 


S1n,—Being avery old subscriber to your valuable journal, I beg to 
ask youto kindly insert the two enclosed indicator cards, Figs. land2, 
T have taken off a of compound engines under my supervision, 
which I think will interest my fellow engineers, illustrating 
practically how little may be the loss from undue and useless 


expansion by the large capacity betwixt point of exhaustion in the 
small cylinder and steam entering the large cylinder—which capacity 
in my case consists of 45ft. of 10in. steam pipes, and a steam box over 
2ft. long by 2ft. wide—wherea good arrangement of valves and travel 
is secured, The two cards marked 3 and 4 are from the original 


cylinder belonging toa “pusher,” that was compounded with my old 
— / 


beam condensing engine in the year 1872, and was then considered 
& first-class job, having been made and put to work by a leading 
Lancashire firm of oa makers. Owing to the crippled area of 
the steam ports I could not get within 12 1b. per square inch of the 
boiler pressure, though the cylinder had improved double short 
slide valves with cut-off plates fitted with hand regulating motion 
of simple and efficient construction, Not being at all satisfied 


with the great loss of initial pressure and great wire-drawing, I 
got my employer to consult Mr. G. Sellers, then manager to a 
Yorkshire firm of engine makers, and he contracted for and 
superintended the making and fixing of a new cylinder, same 
diameter and of similar make as old one’ with his cut-off arrange- 
ment, a modification of Allen’s automatic valve gear, which allows 
full pressure in the steam pipes to be maintained in the steam box, 
not allowing the reduction of pressure on charging the cylinder 


\ 


| 


i 


with steam when cutting off as late as half-stroke, cut-off is variable 
to zero and regulated by quick speed governors, Porter's principle ; 
the coal consumption cannot be given accurately owing to the large 
quantity of steam used in warming the mill and combing and 
washing wool. REUBEN BRAMHALL, Engineer. 

_ Penny Oaks Mill, Leeds-road, Bradford. 


REFRIGERATORS, 

Srr,—Some years ago, perhaps twenty, I first saw the freezing 
machine, containing a strong solution of ammonia, with the construc- 
tion of which is identified the name of Carré. About four or five 
years since I was shown a new refrigerator, containing a trough 
partly filled with strong sulphuric par I was told that this also 
was devised by M. Carré. fn a new edition of ‘‘ Lessons in Ele- 
mentary Chemistry,” published by Roscoe in 1877, a drawing of 
this machine is given on page 44. In describing its mode of action 
he writes in this book : ‘‘ By a very ingenious arrangement the plan 
of freezing water by its own evaporation has been practically carried 
out on a large scale by M. Carré, by means of which ice can be 
most easily and cheaply prepared, This arrangement ist 
simply of a powerful air-pump anda reservoir of a pg or aye 
substance, such as strong am Bre acid. On placing a bottle of 
water in connection with the apparatus, and on pons for a few 
minutes, the water begins to boil rapidly, and the temperature of 
the water is reduced so low by its own evaporation as to freeze toa 
mass of ice,” 

Now, Sir, in your impression of October 20th last, I read an 
account of the trial of a refrigerator in London, which is called 
“‘the Windhausen refrigerator,” which is stated to be ‘‘ the inven- 
tion of Mr. Franz Windhausen, of Berlin,” and I find an engraving of 
the machine. May I be allowed to say I think ‘‘it would puzzle 
the Dutch and all the satellites of Jupiter,” to tell in what the 
invention of Mr. Franz Windhausen consists? He provides, it is 
true, a means of making concentrated oie the diluted sulphuric 


acid, but the process in all its essential features is that devised by 
ls 6; or Iam not, Sir, GORILLARUM REx. 
South Kensington, December 18th. 


RAILWAY WEIGHING MACHINES, AND THE CAMBER OF 
PULLEYS, 


Srr,— ing the complicated combination of levers and rods 
andaccumulation of centres narailway weighing machine, it doesnot 
~ an engineer to be able to say @ priori that such a machine 

ill be very liable to get out of order. Its levers are multiplied, 
combined, extended, refined, and tapered away until a few pounds 
balances a ton. Very ingenious is this machine no doubt, and 
probably iy f accurate, if allowed to stand in a show-room and do 
no work all day. But given the tear and wear of an active railway 
life, it is sadly behind the age. Here in India, to keep weighing 
machines in anything like fair condition, they require constant 
attention. They may weigh correctly at six a.m., and by twelve 
noon, when the sun is powerful and the machine gets partly 
heated, they will probably be out about 4ewt.; or you may have 
the machine properly adjusted, and if you then run some wagons 
over it, ten to one but you will find it out of truth if you test it 
over again. Now I contend that if there’s nothing better than 
this sort of weighing machine in the market, it is high time there 
was. It surely does not require a great inventor to devise a simple 
beam ———s with spring balances or water pressure, to 
counterbalance an te a load up to twenty tons orso, Here 


is an extensive opening—as they say—for an enterprising young 
man, or for a firm that wishes to e a fortune. 

What is the proper camber to have ona pulley? I have been 
led to ask this question because it is of more importance than 
most people think. Indeed, it is thought of so little consequence 
that it is generally left to the discretion of the turner. e all 
know that the camber on the pulley affects the running of the 
belt, It must also affect the wear of the belt and the grip it takes 
round the pulley. It is only reasonable to suppose that if the pull 
or constant strain on a belt be greatest towards the middle and 
least at the edges, that it will not only be stronger, but will last 
longer. That is to say, other things being eq a belt running 
on a straight pulley will not stand so long as it would running on 
a pulley with a certain amount of round on it. What that certain 
amount should be is the question. It ought not to be left, as at 
present, to the fancy of Jack, Jim, or Joe, or even to the draughts- 
man. I often find draughtsmen anything but practical men. I 
once saw @ person who had temporary charge of a large engineering 
concern give orders to have the round turned off all the main 
pulleys, Happily he was prevented before he did much mischief. 
Another genius thought that if pulleys were turned hollow instead 
of round they would do better. You will say, there’s surely some 
bright mechanics abroad. I know an establishment where the boss 
makes his man keep a tin can full of fine emery and oil to smear 
anything with that has to bea tight fit, such as putting a shaft 
into a crank. He says it makes it seize much better. This Solon 
tried to increase the power of an engine by scooping out the piston 
like a dish; he said he increased the ‘‘area.” But pardon this 
digression ; I wish to know where I can find a scientific rule for the 
camber on a pulley? ‘‘ Molesworth” says 4in. to 1ft.—a rule taken, 
I suppose, from the usual practice of machine makers. 

Jumalpore, Bengal, November 28th. H. 


HYDRAULIC BALANCE LIFTS, 


S1r,—I would again trouble you with a few remarks on this 
subject. I have to thank your various correspondents for the 
further information given. Taking the lift illustrated in your 
impression of November 24th, I assume that it will hold eight 
pe ig 12 cwt. The weight of the ram, H-beams, cage, &c., 

estimate at about 21 cwt.—33 cwt. in all. To balance the hoist 
would take two weights, say, 9 cwt. each, carried by steel wire 
ropes over two pulleys. I estimate the cost of these, including the 
pulleys, bearings, &c., at about £17 10s.; while I make the cost of 
the two cylinders E and F, with their rams and connections, about 
£38 10s. Ido not see any difficulty in stiffening the cage by iron 
straps, to stand the strain of balance weights, and yet add very 
little indeed to the total weight of it. The weight of metal in 
balance — and rams E and F, and connections, exceeds that 
of the balance weights by about one-third in the case of the above 
hoist. Is there any reason why the accumulator may not be 
worked at 400 lb. or 500 lb. per square inch in place of 700 lb.? 
and will not the power, and consequently the expense, required to 
keep up the pressure, be decreased in proportion, or nearly so? It 
comes then to a question of, first, which of the two methods of 
balancing works with the least friction; secondly, which is the least 
—— in point of maintenance? I am unacquainted with any 
rule that gives the power required to bend wire ropes over — 
but think I am within the mark in assuming that a weight of 28 lb. 
placed on either side would overcome the friction of the pulley 
journals, bending of ropes, &c. Against this we have got the 
friction of the stuffing boxes of the two rams, which, from the 
most reliable data within my reach, would be at least six times 
that amount. 

I am surprised that steel wire ropes should require renewal every 
twelve months, as stated by Mr. Ellington in your last issue. 
Perhaps some readers who may also be acquainted with the dura- 
bility, &c., of these wire ropes might give us the benefit of their 
experience, I wasin a machine shop last week, where a 20-ton 
travelling crane was furnished with steel wire lifting ropes, and 
was informed they had been in constant use for eighteen months 
with no signs of failure. Ido not apprehend any serious mishap 
from the fall of a balance weight, ae in the lift illustrated or 
in the larger one referred to in Messrs. Stevens and Major’s letter. 
It is, of course, best to have two balance weights to the cage, and 
it is very unlikely that both could fall at once. Taking the case of 
the one illustrated, to which, of course, my first letter referred, 
and supposing a 2fin. diameter ram was worked by 400 lb. pressure 
per square inch ; should a weight fall while cage is ascending, it would 
stop or descend very slowly, and, on the outlet valve being opened, 
the increase of pressure in the lift cylinder would not be more than 
35 per cent., which is trifling. I admit that it might be profitable 
to return the water to the top of the house for re-consumption, 
but only in cases where the value of the water used would more 
than pay the interest of the additional first cost of the lift. 

Kilmarnock, December 19th. JOHN Barr. 


HYDRAULIC BALANCE LIFTS, 


Sir,—A letter appears in your last issue upon the above subject 
from Mr. Ellington, from which it might be inferred that your 
correspondent was the original inventor of this type of lift. We 
cannot admit this, though we are fully alive to the value of the 
improvements which your correspondent introduced. Respecting 
cost, Mr. Ellington is of course the best judge of the cost of his 
own apparatus, but regarding ours, we do not find any difficulty in 
getting it manufactured at the rates named in our last letter, 
the users not complaining of the article they receive. 

Queen’s-road, Bat JOHN S. STEVENS. 

December 19th, C. J. Masor. 


THE CRYSTAL PALACE GAS AND ELECTRIC EXHIBITION. 


S1r,—With reference to your brief notice of this as yet imperfect 
exhibition, wherein you mention our patent dwarf piles, you 
appear not to be aware that we have granted the exclusive license 
of same to Messrs, Siemens, Bros., and Co., Limited, for electric 
purposes only. This simple invention has proved so effective that 
many thousands have been made within a short time from its 
introduction, and possibly some of the particulars given in Messrs, 
Siemens’ pamphlet may be of interest. 

Sceing the great saving of time effected, it seems to us that the 
same des of foundation adapted to railway signal ts would 
prove an economy to railway companies, and we should not hear 
of posts being blown down so often in storms owing to rotten 
foundations. Lk GRAND AND SUTCLIFFE. 

Magdala Works, 100, Bunhill-row, London, E.C., 

December 19th. 


BACK-LASH IN CORN MILLS, 

S1r,—I find it stated in ‘‘Molesworth”—p. 322, 18th edition—that 
“Tn corn mills the velocity of the periphery of the fly-wheel must 
exceed the velocity of the periphery of the stones to prevent back- 
lash.” Is it not a matter of momentum, and not alone of 
velocity? Again, as the velocity of the fly-wheel must be continu- 
ally changing, more or less, and the resistance to be overcome by 
the stones is constant, does it not follow that back-lash, toa greater 
or lesser extent, is inevitable? Perhaps some of your readers 
would give the public the benefit of their experience on this 
subject. Rosert GILL. 

Palermo, December 15th. 


PRESSURE OF FLUIDS IN MOTION. 


Smr,—‘‘H. 8. T.” cannot manipulate formule applied to 
physical facts in the manner he wishes. The context of my letter 


would show that I meant We 


—— = twice “ work.” 
Chelsea, December 11th, 


PINNINGTON. 


LEGAL INTELLIGENCE. 


COURT OF SESSION.—OUTER HOUSE. 
Before LonpD ADAM. 
Wednesday, December 13th, 1882. 


THOMSON Vv. THE LANCEFIELD FORGE COMPANY AND OTHERS, 
et e contra. 


THE leading action in these cases was raised by Messrs. James and 
George Thomson, engineers andshipbuilders, Finnieston-street, Glas- 

‘ow, and Clydebank, Dumbarton, against the defenders, who carry on 

usiness at the Lancefield Forge, Glasgow, concluding for 
of £12,865 16s. 3d. in name of loss and damage for alleged breach 
of contract, 

In 1879 the pursuers entered into a contract with the Cunard 
Steamship Company to build and engine for their Transatlantic 
trade a large steamship, afterwards called the Servia. In Nov., 
1879, the pursuers entered into a sub-contract with the defenders 
for the supply of the ship and engine forgi of the vessel, At 
that time, the pursuers aver, the defenders were informed that 
they had undertaken to deliver the Servia on 30th April, 1881; 
that the contract made with the defenders was partly verbal and 
partly in writing; that no definite times were fixed for delivery of 
the various forgings in the letters between the parties; that at a 
meeting held between them in December, 1879, certain times were 
then fixed on for the delivery of the more important forgings; 
that towards the end of February, 1880, it became apparent that 
the defenders could not fulfil the obligation undertaken in Decem- 
ber previously; and that a further agreement was then entered 
into, fixing specific times for the delivery of each forging; that the 
pursuers continued to press the defenders urgently for delivery; 
that none of the obligations undertaken in the second agreement 
were fulfilled within the times specified; that the time taken to 
complete the various forgings was altogether unreasonable; that 
during the whole period the pursuers warned the defenders of the 
serious liabilities they were incurring in respect of these breaches 
of contract and unreasonable delays; that in consequence of said 
delays the launch of the Servia was delayed for nearly five months, 
thus involving a direct pecuniary loss to the pursuers in their 
contract with the Cunard Company, and also throwing 
a great part of the work upon the vessel into the winter months, 
thus causing a much heavier cost to the pursuers than it would have 
been during the summer and autumn months; that a defect in the 
workmanship of the crank shaft was discovered after the vessel had 
been launched, and that the pursuers had to get a new shaft made 
at Sheffield; and that the vessel was delayed at Glasgow until 
November, 1881, before the new shaft could be fitted up. By the 
contract between the pursuers and the Cunard Company it was 
stipulated that a penalty of £5000 should be —_ by the pur- 
suers in the event of their failure to deliver the vessel on 30th 
April, 1881; and that penalty has been exacted, it being an invari- 
able custom in cg ape ding contracts to do so, The pursuers also 
aver that during the whole period no delay occurred on their part, 
the work being pushed on as rapidly as possible. 

The defenders deny that they were informed or were aware of 
the terms of the pursuers’ contract with the Cunard Company, and 
aver that no definite times were fixed for delivery of the various 
forgings; that the second agreement was entered into with one of 
the defenders’ foremen, who, as the pursuers well knew, had no 
authority to enter into it so as to bind them; that the time taken for 
the delivery of the forgings was not unreasonable, looking to the 
nature and magnitude of the work and other circumstances; that 
there was no defect in the crank shaft, but that on receiving 
notice of the alleged defect the defenders recalled their 
men, who were dispersed for the Fair holidays, lighted four 
furnaces, and began four portions of the shaft, when they 
received a letter from the pursuers countermanding the 
order and holding the defenders liable for the — 
of replacement; and that the defenders repudiated liability 
and complained of the pursuers’ breach of the custom of 
the trade in not allowing them to make a new shaft. The 
defenders also aver that it is the usage and custom of trade implied 
in sub-contracts between the shipbuilder or engineer and the forge- 
master that the former takes into consideration in making his con- 
tract with the shipowner the fact of the ship being delayed by 
forgings turning out defective and requiring to be replaced, and the 
forgemaster is not held responsible for the consequences of such 
delay ; that the forgemaster, however, in the event of the 
discovery of a material flaw in the forgings, is held bound to take 
back the defective piece of work and make a new one in its place 
without extra charge; that iron forging isaseries of processes of great 
delicacy and difficulty, and that it is impossible, notwithstanding 


the greatest care, to guard against the accidental occurrence from 
time to time of flaws and defects, especially in large and heavy 
forgings; that that custom is r ble and 'y for the pro- 


tection of the forgemaster, and was implied in and formed part of 
the contract between the pursuers and the defenders; that the 
forgings required for the Servia were of an unprecedented size, 
her dimensions being greater than any vessel previously built on 
the Clyde; that greater care was thus required, and the risk of 
accident in forging much increased; that the defenders’ 
works had to be altered in consequence of the unusual size of 
the forgings; that during the whole time the contract was being 
executed the defenders were engaged in other work for the 
pursuers; and that the pursuers frequently delayed for- 
warding scrap iron purchased from them by the defenders 
for the pur of their castings, while they were — 
impeded by the miners’ strike causing difficulty in obtaining a 
supply of coal for the furnaces. The defenders further aver that 
throughout the execution of the contract they proceeded as expe- 
ditiously as they could, and that the forgings were delivered in 
reasonable time. Having regard to the stages of the vessel’s pro- 
gress in the hands of the pursuers, which is all that the defenders 
were bound to do, according to the usual custom and course of 
dealings between forge masters and engineers. The defenders 
therefore plead inter alia that, having executed their contract 
according to its terms and the custom of trade applicable thereto, 
they are not liable in damages; and that, never having been 
informed by the pursuers of the terms of their contract with the 
Cunard Company, and never having undertaken any obligation in 
connection therewith, the defenders are not liable in the damages 
claimed for alleged delay. 

The defenders raised a action against the pursuers for 
payment of £3744 1s. 3d., being the balance alleged to be due of 
the price of the sub-contract. In defence to the action the pur- 
suers plead the alleged breach of contract and consequent damage 
to a greater extent than the sum sued for. 

Both actions were conjoined and the records closed, and proof 
fixed for the 24th of January next. 

Counsel for Messrs. Thomson, Mr. W. C. SmiTH; agents, Dove 
and Lockhart, 8.8.C. 

Counsel for the Lancefield Company, Mr. LORIMER; agents, 
Webster, Will, and Ritchie, 8.S.C. 


+ 


THE MANCHESTER SHIP CANAL.—The Manchester Ship Canal is 
certainly not wanting in support so far as the passing of resolutions 
in favour of the scheme is concerned. At all manner of meetings 
the subject crops up with the usual resolution; organisations 
representing the workmen’s interests in all sections of industry 
most strongly give their support to the project, and during the 
week the steam engine makers of the district and the Miners’ 
Conference at Leeds have passed resolutions in favour. A private 
informal conference of mayors, town clerks, and other gentle- 
men connected with the various boroughs in the district in- 
terested in the scheme, was held in the Manchester Town Hall 
on Tuesday, with the view of obtaining information from the 


engineer, Mr. Leader Williams, and promoting friendly under,, 


standing with regard to the project, ‘ 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyverav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tsae Wittmer and Roozrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it to 

m, Wwe necessary 

inform § that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accom, mied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to ther destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*,* All letters intended for insertion in THe ENGINEER, or 
containing eye , must be accompanied by the name and 
address of riter, not necessarily for publication, but asa 
proof of good faith, No notice whatever will be taken of 
anonymous communications, 

W. M. J.—The address of the Secretary of the Institution of Civil Engineers 
is 25, Great George-street, Westminster ; that of the Secretary of the Insti- 
tution of Mechanical Engineers is 10, Victoria-chambers, Westminster. 

E. D.—The Taschenbuch is in the hands of the reviewer. Your 
questions will be answered in our review. We thank you for the suggestions 
respecting books received, but we could not give the prices, as these are 
— supplied by the publishers. Thanks also for remarks on chilled 

8. 

F. Y.—You may communicate with Messrs. Ormerod, Grierson, and Co., 
Manchester, and Messrs. Thos. Piggott and Co., Birmingham. There are 
other makers, including Messrs. Easton and Anderson, London; Messrs. 
Mirrlees, Tait, and Watson, Glasgow; and Messrs. Manlove, Alliot, and 
Co., Nottingham. 

P. P. (Wexford).—Jt is more than probable that your pinions break because 
they are not properly put to work, for the mixture of irons you use should 
be strong and tough. You will sind considerable difficulty im using steel, 
as the temperature required to melt it is very high, and it would have to be 
fused in crucibles and added to the melted cast iron. If you add a little 
more hematite to your mixture, putting in less scrap, you will probably 
improve the quality. The strength of the iron will also be improved if you 
run it intoa pig and break it up and remelt it for casting. Your pinions 
are probably too wide on the face. Send us a sketch of the gearing. 

W. J. (Beech Villas, Liverpool) — We do not think you would be wise to try 
to take outa patent without the aid of a patent agent, as certain forms 
must be complied with. The application for a patent must be drawn up 
on a proper form, which you can obtain from a law stationer’s. The £5 
stamp is impressed on the form. You will have to make a declaration, 
according to another form, before a magistrate or commissioner for taking 
oaths, and you will have to supply copies of your specification, and 
comply with a good deal of routine work in a way that you will find very 
troublesome, and in the end, after all, your specification would probably be 
badly drawn, and your invention not properly secured. 


SAMSON SCREW-CUTTING LATHE. 
(To the Editor of The Engineer.) 
S1r,—Would some of your readers please favour us with the address of 
maker of the Samson screw-cutting lathe ? B. anp Sons, 
Sheffield, December 20th. 


DYNAMOMETERS. 
(To the Bditor of The Engineer.) 
Sirx,—Will any reader kindly inform us where we can get one of 
Morin’s dynamometers, or a good dynamometer of a cheap construction? 
Bradford, December 18th. 8. C. anp Co, 


CEMENTING LEATHER TO IRON. 
(To the Bditor of The Engineer.) 

Sir,—In your last issue there is a letter from a Birmingham corre- 
spondent asking for a cement to unite leather toiron. If he will apply 
to me, or Mr. Plant, No. 8, Nelson-street Suuth, Birmingham, he will tell 
him more about the cement, of which I enclose a sample, or he may 
apply tome. I have made it now for many years for my own use and 
friends, but never for sale. I am in no business, but amuse myself with 
lathe, &c., and I find this cement most useful— waterproof, but it will not 
stand much heat. It is particularly useful in pattern making, holding 
wood, iron, &c., in lathes whilst being turned, mending wood and iron 
buckets, iron yore glazing, &c.; in fact, I use it for nearly everything. 
I use it with a hot iron of a suitable shape for the purpose wanted. 

Fros-yr-Afon, Beaumaris, December 18th. THomas SMITH. 


SUBSCRIPTIONS. 


Tue Enorwner can be had, by order, from in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :-— 

Half-yearly (including double numbers)... .. £0 14s. 6d. 
occur, an extra wrge of two shillings sizpence per annum 
made. Tut ENGINEER is registered for transmission abroad, 


Cloth cases for binding Tux Enornger Volume, price 2s. 6d. each. 


inereased 
Remittance Post-ofice Order. — Belgt 
Columbia, British Cape of Good Denmark, 
France, Germany, Gibraltar, I' etherlands, 
ew wick, ag ee New South Wales, 


6d. 

Remittance Bill in os A! and Algeria, 
Chili, 8116s. Borneo, Ceylon, Java, and pore, £2 0s. 6d.’ Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
The line aw es seven words. When an advertise- 


pp grr ig from the country must be accompanied by a post-office 
in payment. Alternate a ivertisements will be inserted with all 

rity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 


ts 
are to be addressed to the Publisher, Mr. 
to the Bditor of Tax Encivesr, 168, Strand. 


DEATHS. 
On Dec, 18th, Mr. Wict1am Henry Tawairss, aged 82, of the firm of 
Thwaites Bros., Vulcan Ironworks, Bradford. 
On the 19th Dec., at his residence, 100, Fentiman-road, 8.W., WiLL1AM 
aged 46 years, Assoc, M.LC.E, and Asst. Locomotive Supt. 
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THE BOARD OF TRADE AND BOILER EXPLOSIONS, 

For sime time past the Board of Trade has sent an 
inspector to investigate every case where a boiler explosion 
has caused a death. The object had in view is laudable, 
and the practice might be made useful. Unfortunately, 


the Board of Trade appears to have been unable to secure 
the services of competent inspectors, and not a few of the 
reports of the gentlemen actually employed are more 
amusing than edifying. The experience of the inspectors 
seems to have been acquired solely among marine boilers, 
and they bring this experience to bear in a very curious 
fashion when they have to deal with land boilers. There 
is a story told of a prince who was made a present of an 
elephant. No one in his retinue knew anything about 
elephants, save that they were big beasts, and strong 
withal; but a house had to be provided, and so he con- 
sulted with various artificers as to of what this house should 
be. The mason said it must be of stone; the carpenter 
held that wooden beams would answer better; the black- 
smith insisted that to restrain elephants there was nothing 
of any use but iron; and last of all, the shoemaker held 
that a tough house, made of leather properly stitched 
was the thing above and beyond all others the best 
for restraining the evil passions of elephants. The 
Board of Trade inspectors remind us of the shoemaker, 
holding, as they do, that special forms of construction only 
applicable to marine boilers should be universally adopted. 
The results of this theory on their reports are at times 
ludicrous. It is also noteworthy that, as a rule, they fail 
satisfactorily to explain why a boiler explodes, and we find 
them even consulting small boys to try and solve the 
puzzle. 

A noteworthy example of the Board of Trade report 
lies before us. We will not give the author's name. He 
is, we believe, a highly competent man as regards marine 
work; but, so far as can be gathered from this report, he 
knows next to nothing about land boiler explosions. The 
report is entitled “Explosion of an Upright Tubular 
Boiler at Maesyewmmer Ironfoundry, Monmouthshire.” 
Such boilers are usually called “vertical,” but we may 
pass this by. The boiler was made some seven or eight 
years ago by Messrs. Powis, James, and Co., of Lambeth, 
and was of a very common type. It had a shell 37}in. in 
diameter and ,5;in. thick, and a fire-box 33in. in diameter, 
4+in, thick, with a crown plate gin. thick. This was united 
to a dry smoke-box on the top of the shell by thirty- 
eight tubes, 24in. diameter by 4ft. 5in. long. The top of 
the boiler was originally of }in. plates, reduced by corro- 
sion between the tube holes to about ;4;in. A wrought 
iron stay rod, lin. in diameter, connected the top of the 
boiler and the crown of the fire-box at the centre. It will 
be seen at once that the boiler was of a type which is still 
very popular. Hundreds, if not thousands, of such boilers 
have io made and are still in use. The maximum safety 
valve load appears to have been 851b. on the square inch, 
but the weight was not kept at the end of the lever, and 
the valve seems to have blown off at 501b. The author of 
this report has taken the trouble to tell his readers that 
the boiler “‘ was not provided with a hand pump, and the 
only steam pump with which it could be fed was that 
driven by the engine.” It was hardly necessary, however, 
to waste space in telling us what every one would have 
known. It is not likely that in a little foundry, employing 
in all four men, a donkey engine would be specially pro- 
vided to supply a small vertical boiler employed to drive an 
engine working the cupola fan. But marine boilers have 
donkey pumps, and the absence of one in this case no doubt 
appeared to be a circumstance worth making a note about. 

Tt seems that on the day of the explosion steam was 
being got up, when what is described by one of the wit- 
nesses as a “rattling noise” was heard. The owner of the 
boiler was called, and a kind of inspection seems to have 
been made by all hands. A man named Pugh, who drove 
the engine, said “it was all right.” The men returned to 
their work, and fifteen minutes afterwards the boiler 
exploded, killing Pugh. The tubes and central stay were 
ood out of the fire-box crown, which cambered down 
2hin. The top of the boiler was broken up into fragments, 
and tore itself away from the shell all round. The writer 
of the report has found this a very puzzling explosion 
indeed. There was, he says, no overheating, for there was 
plenty of water in the boiler. None of the men in the 
works knew anything about the boiler, so he went to the 
Great Western Railway running sheds at Newport, and 
found a boy who at one time had driven the engine, and 
got all the information he could from him. This did not 
amount to much. The explosion had to be accounted for, 
however, and this he has had much trouble in doing. He 
asks: “ Was it due to over pressure, or to inherent weak- 
ness? Tamafraid this question cannot be definitely answered, 
although I carefully examined the seams of the shell with 
the object of finding symptoms of over straining, and 
failed to discover any.” He then proceeds to hint that the 
explosion took place because the tubes drew out of the fire- 
box crown, in which they had become slack. “ Experience 
has taught us that many tubes actually in use become so 
slack in the tube plates as to be unfit to bear a force that 
is worth considering, and for that reason it has become 
the practice to tie together the front and back tube plates 
of marine boilers by a sufficient number of stay-bars or 
stay-tubes to prevent slipping over the tube ends.” After 
a good deal concerning the calculated bursting pressure, he 
comes tothe conclusion that over pressure was the cause of the 
catastrophe. “ After duly considering all the circumstances 
in connection with the explosion, I am of opinion that the 

ressure that caused the separation of the tubes and 
ttom tube plate did not exceed that on the safety-valve 
when the weight was at the end of the lever, viz., 85 1b., 
and it is highly probable that it was even less) I am 
further of opinion that the boiler was inherently weak, 
and that the explosion should be chiefly attributed to that 
cause.” It is more than probable he is right as to the cause 
of the explosion, but he has arrived at the conclusion on no 
adequate grounds. One of the very first steps to be taken 
in such an inquiry as this was, is to ascertain the quality 
of the iron; but on this point the report is quite silent. 
It is impossible, however, to look at the drawings which 
accompany the report and to escape the conclusion that the 
top of the boiler was as brittle as glass. 

In all boilers of this kind there is a very heavy upward 
thrust put on the top of the boiler by the expansion of 
the tubes when steam is being got up, and this causes a 


bending of the end-plate at its circumference, which 
ultimately causes grooving or renders the iron brittle. In 
this case there was a perfectly fiat plate flanged down- 
wards all round and rivetted inside the uppermost ring of 
the boiler shell. Not one of the rivets was shorn across, 
nor does it appear that the plate was injured in the flange, 
but the shell has given way all round right through the 
rivet-holes almost as neatly as though it had been cut off 
with shears. We think that when the “ rattling” 
noise was heard, and a small escape of steam was noticed, 
a seam rip had been started, and when the pressure was 
higher, the rip ran like lightning all round the boiler, and 
the whole strain being then thrown on the tubes, they 
were pulled out of the crown-plate ; the top plate was 
broken up, and all the rest followed. It is not impossible, 
however, that the crown-plate was the first to give way, 
being weakened in a way which we have recently 
explained ; and this seems to be indicated by the depres- 
sion of the crown. 

We may now turn to the comments made by the 
inspector on the construction of the boiler “Had the 
tube-plates been stayed,” he writes, “as is usual in marine 
practice, the boiler would have been stronger, and the 
uncertainty as to whether the ordinary working pressure 
or a higher pressure caused it to explode would have been 
removed. It is a great mistake to make boilers like the 
one under consideratiun that are held together by friction 
only, and especially when it is known that the friction 
peg 7 nnd becomes almost 27 from ordinary causes, such 
as leakage, unequal expansion, accumulation of scale, &c. 
The exploded boiler, apart from the defective staying, 
of its tube plates, was of a dangerous character, inasmuch 
as the crown of the fire-box and the other portions of the 
heating surface could not be cleaned or even inspected 
without drawing the tubes. Owing to this defect it is 
surprising that it did not burst long ago, and its immunity 
from explosion speaks volumes for the purity of the water 
used as feed. I may add that the feed-water was obtained 
from a deep well close to the works until about three 
months ago, when it was given up for rain water, some- 
times supplemented by well water. Possibly the rain 
water and the composition used for cleaning the boiler 
may have had the effect of loosening the tube ends; but 
this is doubtful, as Mr. Reynolds said, so far as he knew, 
the tubes leaked very little since they were renewed, and 
always took up when the boiler got properly heated.” The 
inspector does not seem to be aware that there are many 
thousands of portable engines in existence, the tube plates 
of which are held together by friction. There was 
nothing dangerous about the absence of means for 
cleaning the fire-box crown, at least not more than 
is met with every day in boilers that do not explode. 
The tube plates of portable engines and of locomotives 
could not be cleaned without drawing the tubes, and they are 
never cleaned more than two or three times in the life of 
the fire-box. They are exposed to quite as great a heat as 
was the crown of the box in question. Indeed, as the 
boiler seems to have been worked for the most part with- 
out any chimney or forced draught of any kind, overheat- 
ing is pretty well out of the question. The hint that the 
use of rain water might perhaps loosen tubes comes on us 
with startling effect. When the author of the report has 
made himself more familiar with the construction of small 
land boilers he will be able to write with more influence 
about them. 

Finally, we may point out that reports such as that from 
which we have quo ss no value. The duty of an 
inspector in such a case is not fulfilled by looking at the 
broken boiler and asking a few questions. But it requires 
special qualifications to make inquiries of this kind. It is 
not the fault of the Board of Trade officials that their 
reports are not satisfactory. This is, we think, the six- 
teenth issued, and as several gentlemen have been employed 
in preparing them, the experience obtained by each hitherto 
must be small. Very special training is needed to fit a 
man for the work which the Board of Trade is now 
attempting to perform. In process of time, no doubt, its 
officials will learn a great deal, but meanwhile their reports 
savour of the amateur, and are not worth the money 
expended in printing them. 


RAILWAY SPEEDS. 

A German journal, Die Verkehrszeitung, has recently 
published a tabular statement of the maximum speeds of 
trains in Great Britain, Europe, and the United States. 
The table is inaccurate and incomplete to a very consider- 
able degree, but it contains nevertheless some suggestive 
information. The American Railroad Gazette has supple- 
mented it by a statement of the speeds of some of the 
fastest trains in the United States, and this statement has 
been ‘in turn supplemented and corrected by two corre- 
ree The prominent fact which comes out is that 
the time taken to traverse any given distance between two 
places connected by rails shows that speeds are much 
slower than most people suppose. If we take, for instance, 
the run from London to Edinburgh, a distance of 397 miles 
vid York, this is made in nine hours by Great Northern 
trains, the average speed being thus 44:1 miles per hour. 
From Euston the distance is 401 miles, and London and 
North-Western trains make the run in ten hours, or 40°1 
miles an hour. By the Midland Railway the distance is 
404 miles, and the time 19 hours 5 minutes, or very nearly 
the same speed. The German journal to which we have just 
alluded makes the distance 116 miles and the speed 41 miles 
per hour, which is anerror. Some of the fastest trains in the 
world are those run between Leeds and London. From 
King’sCros the distance by the Great Northern is 186} miles. 
From St. Pancras by the Midland it is 196 miles. The 
fastest train on theGreat Northern makes the run in 4 hours 
5 minutes, or an average speed of 45°4 miles an hour. The 
Midland trains traverse the distance in 4 hours 30 
minutes, giving an average velocity of 43°5 miles an hour. 
The fastest train in the world is the Flying Dutchman, 
broad gauge, which makes the run to Swindon at 533 
miles an hour. The Great Northern trains run from 
London to York, 188 miles, at 48 miles an hour, and at 
least one train runs to Peterborough at 51 miles an hour, 


/ 
A complete set of Tux Enciveer can be had on application. 
Foreign Subscriptions for Thin Paper Covies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tue ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of : 
advice to the Publisher. Thick be at 
West Coast of - West Indies, Cyprus, £1 16s. China, Japan, . 
Advertisements cannot be Inserted unless Delivered before Six : 
o'clock on Thursday Evening in each Week 
> 
L. 8. W. Ry. 


470 


THE ENGINEER. 


Dero. 22, 1882. 


The run from London to Grantham has been made 
repeatedly at 51 miles an hour. On the United States 
railways the quickest run appears to be that made between 
Jersey City and Philadephia, 89 miles, made at the rate of 
47% miles an hour. There is not in the world a train 
timed to run at 60 miles an hour, although it is, of course, 
certain that that velocity is often exceeded. If a speed 
of 60 miles an hour could be maintained continually 
between London and Edinburgh, the journey would 
occupy only 6 hcurs 36 minutes; and allowing for three 
stops of ten minutes each on the route, the time would be 
under 7} hours, instead of 10 hours. So far as the 
machinery of a railway is concerned—by which we mean 
the road, the rolling stock, and the signals—there is nothing 
to prevent an average speed of 60 miles an hour being 
maintained. That it is not attained is certain. It is 
worth while to inquire why. 

The first essential to great average speed is that the 
runs shall be long; that is to say, there must be long 
intervals between stopping places; and this is necessary, 
not so much because of the time lost in a station, as 
that spent in getting into and out of it. The station 
must be approached and left at a comparatively slow speed 
if for no other reason, then because it would be dangerous 
to do otherwise. The next essential is that the train shall 
be light, because the engine ought to be able to maintain a 
high speed when running up hill as well as when on a 
level. High speed trains cannot fully avail themselves of 
the compensating effects of inclines. Let us suppose that 
the maximum speed attained must not exceed 70 miles an 
hour. Then if the up and down inclines balance each 
other, the speed of the train must never fall below 50 miles 
an hour, or else the average velocity cannot be 60 miles an 
hour. If the maximum speed permitted was 60 miles an 
hour, and the average speed 40 miles an hour, then trains 
might ascend the banks at 20 miles an hour, and still keep 
time. It would not be advisable to run at a higher speed 
under any circumstances with ordinary rolling stock than 
70 miles an hour, and there are no locomotives built which 
would never run at less speed than 50 miles an hour between 
London and Edinburgh with a greater load than about 
55 tons; that is to say, 75 tons for engine and tender, and 
55 tons for four passenger coaches and a brake van, or in 
all 130 tons. The maximum number of passengers carried 
would be about 200, so that the dead weight moved would 
be about 13 cwt. per passenger. The first-class fare now 
is 57s. 6d. If we call it £3 we should have £600 as the 
total returns, or, say, 30s. per mile run. It is not at all 
impossible that such a train might be made to pay. 
No doubt there would be now and then a strong 
temptation to add another carriage, but to give way would 
be to ruin the whole scheme. Its success would depend 
entirely on keeping the load to be hauled so small that 
engines might be worked at a speed never under 50 miles 
an hour. Three engines would be employed on the run, 
each making a distance of about 135 miles; and we cannot 
see that any great difficulty would be encountered in doing 
this. It must not be forgotten, however, that although 
the load would be small, the excessive speed would make 
large demands on fuel and water. It would not be safe to 
reckon on a less consumption of coal than 40 Ib. a mile, so 
that the tender would have to carry about 3 tons; and 
allowing that each pound of coal evaporated 101b. of 
water, including waste, the tank must hold 5400 gallons, 
or 24 tons of water. It would, however, be highly 
objectionable to attempt to carry such a load as this, 
and Ramsbottom’s water troughs supply a way out of 
the difficulty, and a tender capacity of 2000 gallons would 
be ample. On a grate of 20 square feet the consumption 
would be at the rate of 1201b. an hour, which is much too 
fast for comfortable or regular working, and a special design 
of engine would be absolutely indispensable, one with a very 
long grate being required to provide the requisite surface. 
It will be seen that the engine which could comply with 
the required conditions has yet to be designed. The fastest 
train in the kingdom is, as we have said, the Flying 
Dutchman, and this is 7ft. gauge. Many persons think 
that the utility of the wide gauge in this case is that it 

revents risk of oversetting. This is an entire mistake. 
ere is no speed, perhaps, at which a train can run which 
would entail the least risk of such an accident on a good 
road of 4ft. 83in. wide. The speed advantage conferred 
by the 7ft. gauge is that it permits an enormous boiler— 
and particularly an enormous grate—to be used. The 
Great Britain, for example, has nearly double the heat- 
ing surface of powerful express engines on other lines, 
and there would be no difficulty in increasing its grate 
te surface up to 35 square feet, if necessary. A A a 
lithograph of the Great Britain will be found in our 
impression for June 16th, 1882. Engines of this class 
have 1953 square feet of heating surface and 21 square 
feet of grate. The Flying Dutchman consists of engine 
and tender weighing 65 tons 18 cwt., one eight-wheeled 
van 16 tons, and five eight-wheeled coaches weighing 
88 tons; total, 169 tons 18 ewt. 

The principal reason why high speed trains are not run 
is that it is difficult to provide locomotives of sufficient 
steaming power. It is evident that if an engine could be 
produced which could do as much work with 20 Ib. of coal 
per mile as the existing engine does with 40l]b., an 
enormous advantage sat § be gained; but it is not at all 
probable that any great saving can ever be effected in 
the consumption of coal. Mr. Webb’s compound engine 
may do something, but the existing locomotive is “ bad to 
beat” in this respect. The designing of a locomotive to 
make long runs at 60 miles an hour average speed presents, 
however, an interesting problem, which will, perhaps, be 
attacked some day. We have pointed out briefly a few of 
the more important conditions to be kept in mind. Loco- 
motives are so absolutely interwoven in the dimensions of 
parts, if we may use the words, that to augment the area 
of a grate by one-half will suffice to almost revolutionise the 
proporsioms of an engine. That a good engine of this kind 
could be made we have, however, no doubt. It remains to 
be seen whether England or America will have one first. 
Every year the number of miles travelled by each mem- 
ber of the population increases, and this growth of travel 


will no doubt rapidly encourage the anaes of long dis- 
tance express trains, by which alone can high mean speeds 
be attained or made to pay. 


STANDARD GAUGES FOR SMALL SCREWS, 


Tue Society of Arts Committee appointed for the purpose of 
determining a gauge for the manufacture of the various small 
screws used in telegraphic and electrical apparatus, clockwork, 
and analogous purposes, has separated with practically no result. 
In the report of the Committee, which has just been published, 
the importance of a uniform gauge for these screws is strongly 
presented, and the system proposed by the committee appointed 
in 1876 by the Société des Arts de Gendve is highly spoken of, 
but for reasons not stated at length, the Society of Arts Com- 
mittee is unable to recommend this system, partly, it appears, 
because it is based on the metrie system of measures. The Swiss 
Committee took 1 millimetre pitch as the basis of the system. 
It was agreed that such a pitch was best adapted to a screw 
having a diameter of 6 millimetres. The form of thread adopted 
was triangular, the angle made by producing the two sides being 
approximately 474 deg.; the depth being # of the pitch, the top 
being rounded off by a radius 4, and the bottom by a radius } of 
the pitch. The method by which the relation between pitch and 
diameter is arrived at will be gathered from the following expla- 
nation :—Let D represent the diameter and P the pitch. Then, 
generally, D = f(P). Evidently there can be no constant term, 
for when D = O, P must also = 0. Moreover, D practically 
cannot be a simple multiple of P, for experience has shown that 
small screws must have a less number of threads per diameter 
than large screws. Hence the formula will be of the form 
D = m P*, where m and & are constants to be determined. Since 
1* is 1 whatever be the value of &, if follows that the coefficient 
m represents the value of D when P isl. The Swiss Committee 
agreed that the unit pitch—1 millimetre—should be adopted for 
the screw having a diameter of 6 millimetres; in other words, 
they make m = 6. The value of / must be ascertained by trial. 
k = 1 would give a constant ratio, which we know is inadmissible. 
k = 2 will be found on trial to give a far too rapid decrease in 
the ratio of diameter to pitch. The several simple fractions be- 
tween these limiting values were tried in succession, and the 
results obtained when using ® were found to give results that 
best accord with practice and experience. Substituting the 
values thus arrived at, the formula becomes D = 6P$. The 
Swiss system is thus very complete, but, as we have said, there 
are reasons which have prevented the Committee from recom- 
mending its adoption in its entirety. They have, instead, the 
report says : “ Decided on recommending the adoption of the 
Whitworth form of thread, not only because it is so well known, 
but because experience has proved it excellent and unsurpassed 
when employed for engineers’ bolts. The Committee, however, 
are not unanimous on all questions involved by this proposal, 
and as there are several points that require to be thoroughly 
sifted and tested, they ask to be reconstituted and to be allowed 
a small grant to put their proposal to the test of practice, and to 
have a few gauges constructed for distribution or examination.” 
That the members of this Committee have been unable to arrive 
at an agreement on this subject seems to suggest a process of 
elimination of names as the best mode of reconstruction. To 
arrive at the new Committee, a list of the names constituting that 
just dissolved with two new names might be given to each of its 
members for voting the new Committee, each member being 
expected to strike out four names, exclusive of his own, leaving 
him free to remove that if he chose todo so. The Committee just 
dissolved consisted of Sir J. Whitworth, Dr. Siemens, Sir F. J. 
Bramwell, Mr. A. Stroh, Mr. Beck, Mr. W. H. Preece, Mr. R. E. 
Crompton, Mr. E. Rigg, Mr. A. Le Neve Foster, Mr. Latimer 
Clark, Mr. Buckney, and Mr. H. Trueman Wood, secretary. 


THE INSTITUTION OF CIVIL ENGINEERS, 

THE annual general meeting of the Institution of Civil Engi- 
neers took place on Tuesday, and an unusually large number of 
corporate members assembled to take part in voting for the new 
president, vice-presidents, and council. Mr. James Brunlees was 
elected president, Mr. G. B. Bruce took the place of Mr. Brunlees 
in the list of vice-presidents, the new name in the new council 
list for the ensuing year being that of Mr. J. Wolfe Barry. 
The report of the council for the past year showed that the 
Institution now numbered 3385 members, irrespective of 707 
students attached to, but not forming part of the corporation. 
The publications were referred to in some detail, as constituting 
the most important part of the work of the Institution. To this 
almost every member of the Institution will agree, and although 
two or three speakers at the meeting made some remarks 
unfavourable to the abstracts of foreign proceedings published 
with each of the four volumes of “ Proceedings,” which, under 
Mr. Forrest, are issued every year, but very little notice was taken 
of these remarks. There can be no doubt of the value of these 
abstracts, and to quibble upon their being published with or 
separate from the “ Proceedings” is absurd. The report showed 
that there had been twenty-five ordinary meetings, and twelve 
supplemental meetings exclusively for students, and of the papers 
read at the latter two had been found worthy of being printed 
in the “Minutes of Proceedings.” It was thought that the great 
increase in the number of members and in the routine business 
would before long necessitate larger accommodation. ‘At several 
of the meetings this year the theatre and rooms had been much 
crowded, and this will no doubt continue, for the present policy 
of the Institution must result in a very large increase in the 
number of its members, especially amongst those who are devoted 
to mechanical engineering, and not a few who are manufacturing 
engineers. In the library the books had been compared with the 
catalogue and counted, and had been found to number 18,302 
volumes, of which 345 were volumes of tracts. Several valuable 
additions had been received from foreign Governments, mostly 
reports on public works, not to be bought in the ordinary way. 
The financial condition of the Institution was in all respects 
satisfactory. The income proper for the year had amounted to 
£12,898, whilst the capital and trust fund receipts were £3527 
and £431 respectively. The general expenditure had reached 
£12,788, of which £1500 was on account of the decoration of 
the premises, and £5806, the cost of producing the four volumes 
of “Minutes of Proceedings;”’ £3380 had been invested on 
Institution account. After the reading of the report, the medals 
and premiums awarded during 1882 were presented, and votes 
of thanks were passed to the president, the council, and the 
secretaries. The proceedings terminated with the declaration 
of the scrutineers that the above changes had been made in the 
governing body of the Institution. ' 


THE MANUFACTURED IRON TRADE, 

THE position of the manufactured iron trade in the North of 
England at the present time is rather abnormal. When, two 
months ago, Mr. Waterhouse reported to the Board of Arbitration 
the amount of the orders for manufactured iron on the books of 
the associated makers, the quantity was 261,796 tons, or more 
than five months’ work at the recent rate of production. The 


selling price of the iron averaged £6 7s. 74d., and though this 
was less than had been anticipated at the beginning of the year, 
and was slightly lower than that actually received in the third 
quarter of the year, it was above that of preceding periods. 
When so large a quantity of the production of the rolling mills 
of the North is known to be contracted far ahead, it is at the 
least surprising to find that there are complaints as to diffi- 
culty in securing orders to keep some of the plate and other 
mills at work, and to hear that there is a possibility of the stop- 
page of some of those inland, which feel most strongly the 
depression, because they are burdened with the cost of the 
carriage of the raw material from the furnaces and with that of 
the finished iron to the ports where the great bulk is used by the 
shipbuilders. Some of the larger places near to the seaports have 
abundant work; but even in these cases, where orders have been 
booked at rates much above those new prevailing, there is a great 
difficulty in getting specifications for those orders, and the result of 
the depression is that those who wish for plates that are not 
contracted for hold back from making fresh contracts in the hope 
that there will be a reduction of prices. If the rates that are 
now current could be obtained, it would appear that there is a 
fair profit in present prices, because pig iron is lower than it was 
at the beginning of the year, and the recent reduction of 5 per 
cent. in the wages of the ironworkers benefits the manufacturers 
appreciably if not very largely; and as the shipbuilding trade 
is brisk, and has a probability of continued briskness over the 
whole of the next twelve months, it may be expected that there 
will be full work for the ironworkers for that time, although the 
question of prices is one that cannot be quite so fully looked 
upon with satisfaction, Where the plate mills are well situated 
there is abundance of work, and prices may be said to be 
remunerative ; but where they are away from the smelting plant 
and from the sources of consumption, it may be that the low 
prices will injuriously affect them, and possibly, by closing one or 
two, cause commercial restriction of the output. 


THE NEW METHOD OF MAKING ALUMINIUM, 


In our last impression we referred to a new method of 
preparing aluminium, devised by Mr. Webster. We may 
supplement the information we then gave by saying that 
the raw material at present used for the production of the 
metal on a large scale is the mineral bauxite (Al Fe), O; H,, 
which contains about 50 per cent. of alumina and 25 per cent, 
of iron oxide, together with silica and other impurities. This 
is pulverised and heated with soda in a reverberatory furnace, 
when sodium aluminate is formed, and this is dissolved out of 
the cool mass of water. The clear solution is decomposed by 
passing a current of carbon dioxide through it, then sodium 
carbonate is formed, and a precipitate of alumina thrown down. 
This is collected on linen filters and well washed, an operation 
occupying much time. After drying it forms a white powder, 
which is then mixed with common salt and coal-dust and the 
mixture formed into balls, which are then rapidly dried. 
These are placed in an upright retort built of fire-clay slabs, and 
the temperature is slowly raised until a white heat is reached, and 
then dry chlorine led in at the lower part of the retort. The 
double chloride of aluminium and sodium volatilises, and passes 
through a tube to the upper end of the retort. For the reduc- 
tion, 100 kg. of the double chloride are mixed with 35 kg. of 
sodium and 40 kg. of cryolite which serves as a flux. After 
reduction the fused metal is cast into moulds. The cost of pro- 
ducing aluminium up to the present time has been 80f. akg., and 
it is sold at about 100f., and “at present,” wrote Roscoe and 
Schorlemmer in 1878, “ there is no prospect of the cost of manu- 
facture being much reduced.” Still the aluminium industry has 
seriously affected many branches of manufacture as well as 
science. For example, the price of sodium, which in 1852 was 
10s. an ounce, is now reduced to 5s. per pound. The changes 
the long-ripening invention to which we have referred may 
bring about, we await with interest. 


LITHRATURE, 


The Dvragon-fly, or Re-active Passive Locomotive: A Vacuum 
Theory of Aérial Navigation based on the Principle of the Fan 
Blower. London: Charles Whittingham and Co., Chiswick 
Press. 1882. 

Tuis is a curious book, It is a quarto of eighty-five pages, 

printed in old-fashioned type on thick hand-made paper, 

with red initial letters to the chapters, It is a prose 
poem, and this, we think, without the consent of the 
author, who appears to be unable to express himself on 
even such mundane things as fans, save in the language of 
fairy tales. Indeed, this might readily be mistaken for a 
fairy tale, and is of about as much practical utility. We 
do not know the author’s name. He has devoted years of 
his life, he tells us, to the study of the flight of birds and 
insects, and has arrived at the conclusion that man can 
never fly, but that he may be able to rise in the air 
and transport himself from place to place without 
the aid of a balloon. This is apparently a distinction 
without a difference. Our author does not think so, It 
is very difficult to arrive at his precise meaning; but, as 
we understand him, he holds that insects, and especially 
the dragon-fly, by the use of their wings establish round 
them a sphere which is more or less nearly a vacuum ; just 
as we have less dense air in the centre of a fan than near 
the tips of the blades; and that the sphere then floats in 
the surrounding air as a cork does in the water, He does 
not attempt any proof of the accuracy of this view; and 
we suppose that he is very ignorant of mechanics, He 
suggests, for example, that ships should be fitted at their 
sides with screws with vertical shafts, by the aid of 
which they would be a afloat in case they sprang leaks. 
Those who have leisure for reading, and six shillings to pay 
for this book, will find in it half-an-hour’s amusing and 
extremely graceful writing. In fact, as we have said, the 
book is a prose poem, abounding in quaint conceits, and in 
certain places manifesting not a little sententious shrewd- 
ness. For example, nothing of its kind can be 
better than the statement, “The pest of an inventor’s 
life is that his facts won't aceommodate themselves 
to his theories.” “ And again, “Theré is nothing so 
satisfactory or delightful to an inventor as ¢deal mechanical 
construction ; all the parts are so perfect, move with such 
precision and with no friction; and then, too, everything 
comes out exactly in accordance with your theory.” The 
story of his childish experience with india-rubber shoes, 
with which he thought he could bound 20ft, into the air, 
is delicious, and so is the account of his first attempt at 
flying, when, with two huge wings fastened to his shoulders, 
he was hurried down a steep hill, with his brother-in-law 
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holding him up on one side, and the man who had made the 
wings on the other. He did not solve the problem of 
flying then, nor has he been more successful since; but he 
has written a very pretty book, and we thank him for the 
enjoyment he has given to us at all events. 


MR. W. T. HENLEY. 

Tur history of a modern application of science is found to be 
an almost impossible task, and yet if there is one thing in which 
history should be accurate it is in the applications of science in 
the nineteenth century. The steam engine is practically of the 
century—at any rate, the locomotive is certainly, whilst tele- 
graphy is still younger; and that branch of telegraphy which 
relates to submarine work is still in its infancy. Yet even here 
those entering this life have little fellowship with those leaving 
it; and thus the pioneers in these gigantic enterprises are not 
always credited with the admiration they deserve. Mr. W. T. 
Henley, who died on December 13th, at the age of sixty-nine, 
and whose funeral took place last Monday at Kensal-green, was 
closely connected with the birth of land and the birth of sub- 
marine telegraphy. The late Mr. Henley was born at Midhurst, 
in Sussex, and at the age of sixteen, not liking the leather 
trade, he came to seek his fortune in London. Hard 
work, first as a light porter at a silk mercer’s in 
Cheapside, then at the docks, did not deaden his ambi- 
tion, and having an inherent tendency towards light 
mechanical work, he strove early and late to make himself an 
excellent workman. He became acquainted with the late Pro- 
fessor Wheatstone, who employed him to construct apparatus, 
and when the company was formed to introduce the telegraph he 
constructed a large amount of the apparatus required, but 
through a lawsuit about a partially executed order, he lost this 
connection. In 1852 a company was formed to work the 
magnetic needle telegraph, as invented and patented by Mr. 
Henley in conjunction with Mr. Forster. Mr.—now Sir 
Charles—Bright was the engineer to this company. Mr. 
Henley manufactured instruments for the company. It 
was in 1851 that the first success of submarine tele- 

phy was achieved, and then men’s minds became gradually 

led with the desire to conquer oceans and to connect nations 
by telegraphic wires. In 1857 Mr. Henley commenced the 
manufacture of cables, and although his operations have not 
equalled those of the Telegraph Construction and Maintenance 
Company, or the Silvertown Works, or Messrs. Siemens, still 
he made and laid a good many miles of cable. Short lengths of 
cable were manufactured for Ceylon, Australia, Spain, &c., and 
longer lengths for the Indian Government. In the height of 
this work he employed the three ships—the Africa, the La Plata, 
and the Cavalier. Besides the large works at Greenwich, Mr. 
Henley was interested in some profitable Welsh ironworks; but 
after a season of prosperity there came a time of depression, and 
Mr. Henley was ruined. He endeavoured to resuscitate the 
telegraph works in 1876, but there did not seem to be life in 
the concern. In 1880, however, the Henley’s Works Company 
was formed, and Mr. Henley was a director to the time of his 
death. Of late the attention of the works has been given to 
ozokeritised core, an insulating material upon which very favour- 
able reports have been given, and which promises well. 

The early struggles of Mr. Henley enabled him to thoroughly 
understand his workmen, of whom, in the time of his greatest 
activity, he employed about 2000; he sympathised with them in 
their trials and ditliculties, and they knew it, and were devoted 
tohim. It should have been mentioned earlier in this brief 
notice that Mr. Henley put up machinery at the Greenwich 
Works to draw and to galvanise the wire he required. He con- 
structed some of the earliest electric light machines, and, as the 
records of the Patent-office show, he had in the recent develop- 
ment of the industry devoted considerable attention to the 
subject and taken out a patent for a machine. 


OONTRAOTS OPEN. 


IRONWORK OF BRIDGES, INDIAN STATE RAILWAYS—RANGOON 
AND SITTANG VALLEY RAILWAY.—METRE GAUGE. 


TENDERS are invited for bridges with spans of 100ft. with foot- 
be as illustrated by the engraving, page 468. 

e work required under this specification comprises the con- 
struction, supply, and delivery in England, at one or more of the ports 
named in the conditions and tender, of the whole of the ironwork 
for nine ee megan girder spans of 100ft. in the clear, with 
footways outside ; and all the rivets required to complete the erec- 
tion of the bridges in India, and all holding-down bolts, with an 
addition of 50 per cent. to the net number of rivets, and of 10 per 
cent. to the net number of bolts required, for waste. With each 
span are to be supplied eighty bolts for sleepers and eighty bolts 
for curbs. 4 cwt. of service bolts and 4 cwt. of ordinary platers’ 
washers, to be selected by the Inspector-General of Railway Stores, 
for use in the erection of the work in India, are also to be supplied 
with each span. The timber work and permanent way are not 
included in the contract. 

Materials.—The wrought iron must be of such strength and 
quality as to be equal to the following tensional strains, and to 
indicate the following percentage of construction of the tested area 
at the point of fracture :— 


Tensional Percentage of 


contraction 
of fractured 
area 
Round and square bars, and flat bars Tons, 
Angle and T-bars, and flat bars, 6in. 


The iron intended to be used for the rivets must, whilst cold, be 
capable of being bent double without showing signs of failure. 

It is to be expressly understood that the greatest accuracy is to 
be observed in every part of the work, a main object of the design 
being to facilitate as much as possible the erection of the girders in 
India by perfection of workmanship in this country. All corre- 
sponding parts of all spans must be made exactly similar and 
interchangeable, All rivet holes to be filled in India, except those 
in and for the deck plating, and bottom platesof rail girders are to be 

illed. All other rivet holes may be either drilled or punched, at 
the option of the contractor, but any plate or bar in which the 
holes are not accurately in place will be rejected. The holes 
through which any one rivet passes must correspond in any number 
of plates or bars. The main girders are to be built with a camber 
of 2in. in the arc of a circle, the upper members being proportion- 
ately longer than the lower. The joints to be rivetted in India 
must be chipped and filed so as to butt with perfect accuracy over 
the whole of the meeting surfaces to the true radius necessary for 

e specified camber. The bearing plates of all girders are to be 

ectly level, and the rivets countersunk, Two bed-plates, each 

t. long, are to be supplied with each span. All bolts are to be 

wed to Whitworth’s standard thread, and all nuts must fit too 
tightly to be turned by hand. The heads and nuts for the timber 


and service bolts are to be square, for the others they are to be 
hexagonal. The head and body of all bolts are to be forged out of 
one piece of rod or bariron. All bolts are to be screwed for a length 
of three diameters. The cross girders are to be made to fit accu- 
rately between the main girders and upon the longitudinal angle 
irons of the booms. The struts and ties must be carefully gauged 
to fit between the gusset plates. 

All the spans are to be temporarily erected complete, so that 
accuracy of fit and perfection of workmanship may be assured. 

The whole of the ironwork, with the exception of the bolts and 
rivets, is to be scraped perfectly free from rust, scale, and dust, 
and then brushed all over with boiling hot linseed oil. It is after- 
wards to be painted with two coats of good oil paint, the first 
being of red lead, and the second of Roman ochre, or other colour 
to be specially approved by the Inspector-General. The bolts are 
to be heated to the temperature of melted lead, and then dipped 
into boiled linseed oil. Every portion of every span is to be very 
distinctly stencilled with paint and marked with the punch, for 
guidance in erection in India, and every piece or bundle of iron 
and all packing cases are to be similarly marked or branded, with 
such shipping marks as the Inspector-General may require. All 
parts of the work are to be stamped with the letters “1.S.R.” A 
neat casting, bearing the name of the manufacturer, with place 
and date of manufacture, is to be bolted conspicuously on every main 
girder. The upper and lower booms of the main girders are to be 
sent away each in five lengths. Each length is to be rivetted up 
complete, with the exception of the covers and gusset plates at 
the joints, and is to be protected from injury by the insertion of 
blocks of timber not less than 6in. thick, bolted between the sides 
and between the gusset plates in a manner and to an extent satis- 
factory to the Inspector-General. The angle iron covers for the 
joints of the booms are to be temporarily rivetted inside the 
troughs, as near as practicable to their several places, but in such a 
position as not to project beyond the ends. The cross girders and 
the struts and ties are to be rivetted up complete. The rail, curb, 
and footway girders are to be divided as shown on the drawing, 
each length being rivetted up complete, except that each length of 
rail girder is to be in three parts, the bottom plates being sent 
separately. The angle irons for supporting the bottom plates are 
to be rivetted to the web plates. The ends of the struts and ties, 
and of the various sections of the rail, curb, and footway girders 
are to be efficiently protected by timber chocks or angle ircns 
bolted or rivetted to them. All loose angle irons, bracing bars, 
floor plates, cover plates, hand rails, unattached gusset plates, &c., 
are to be sent out loose, or in convenient bundles temporarily 
rivetted or bolted together, or bound with rod iron, as may be 
directed by the Inspector-General. All small cover bars and pack- 
ings, all standards and sockets for hand rails, all bolts, nuts, and 
washers, and all rivets required for erection in India, including the 
50 per cent. extra, and generally such other small articles as may 
be selected by the Inspector-General, are to be packed in strong 
cases, each weighing, when full, not more than 7 cwt. The cases 
are to be made of 1}in. deal boards, with elm ends, nailed with 
3hin. wire nails, and strengthened by battens and hoop iron, the 
ger tongued and grooved, and the whole made secure for transit 
to India. 

The contractor is to supply, without charge, seven sets of neatly 
executed hand-made tracings on cloth of one span with its acces- 
sories as constructed, drawn to the same scale as the contract plan. 
They must be fully dimensioned and contain all erection and 
shipping marks, notification as to the colour the bridge has been 
painted, the name of the manufacturer, and any alterations from 
the contract drawing which may have been made in carrying out 
the work. The tracings must not exceed 25in. in width, and must 
not be folded in any way, but must be rolled on a wooden roller. 
The first set must be submitted to the Inspector-General for 
pg Sa before the rest are proceeded with. The contractor is 
also to supply twenty well executed unmounted photographs to a 
large scale of the first of the spans, taken from two points of view, 
as erected and rivetted up complete, showing the erection marks 
very clearly. 

The supposed quantities in one span of 100ft. are as follows— 
Wrought iron :— 


Main Girders :— Tons cewt. ar. lb. Tons cwt. qr. Ib. 


Web plates in top booms 2 3 
Flange platesin ditto.. .. 56 2 8 12 
Flange cover plates in ditto 0 18 O 21 
Gusset plates in ditto... .. 0 
Diaphragm platesinditto.. .. .. 0 2 117 
Diaphragm angle irons in ditto 
Angle ironsin ditto .. .. .. .. 3 18 8 8 
Covers for angle irons in ditto.. 0 5 8 4 
Web plates in bottom booms .. .. 3 8 1 16 
Flange plates in ditto.. .. 48 
Flange cover-plates in ditto 
Gusset platesinditto.. .. . .. 2 7 8 Q@ 
Angle iron in end gusssetsin ditto 0 1 8 13 
Gitio 4. « 4 8 
Covers for angle ironsin ditto... .. 0 6 1 25 
Angle ironsin bracing.. .. .. .. 7 13 2 11 
Stiffening plates and bars in ditto 110 O 19 
a ~18 
Cross Girders :— 
Packing pieces § & & 
146 38 21 
Rail Girders :— 
Plates.. .. - 219 1 2 
Cover plates 
Covers forangleirons.. .. .. .. 0 8 2 26 
Curb Girders : — 
Cover plates 1 
Angleirons .. .. .. 
Covers for angle irens .. 0 0 8 2 
210 8 ll 
Footway Girders, &¢.:— 
162 2% 
Covers for angle irons .. 01 218 
T-iron supports .. 04 2 18 
315 2 
Floor plates, 
Corrugated-plates.. .. .. .. ..11 0 0 6 
Anglesironsatends .. .. .. .. 0 3 8 9 
Resting plates 
Bars for ditto .. 
204 
82 4 018 
Spare rivets and rivet heads, say seven percent. .. 5 15 0 15 
Holding-down bolts and washers .. .. .. .. .. 0 4 0 2 
Sleeper and curb bolts (No. 800feach).. .. .. .. 38 2% 
Service bolts and washers... .. .. .. .. 8 O 
Handrails, 
Standards... .. .. .. ~~ 
Sockets for standards .. 
Clips for handrails .. 
29 $ 0 
91 4 1 


Tenders are to be delivered at the Store Department in the 
India-office, Westminster, 8.W., on Thursday, 28th inst., before 
Two p.m., after which hour no tender will be received. They are 
to be addressed to the Secretary of State for India in Couneil, 
with the words ‘‘Tender for Ironwork for 100ft. Spans” on the 
left-hand corner of the envelope, and are to eed i's baz 
provided for that purpose in the Store Department. 


THE NORTHUMBERLAND WORKS, NEWCASTLE- 
ON-TYNE. 


We have stated that the North-Eastern Marine Engineering 
Company was putting up large works in Newcastle-on-Tyne. These 
works have now been completed, or nearly so, and the following 
account of them, for which we are indebted to the Newcastle 
Chronicle, will be read with interest :— 


“‘The announcement of the intention of the North-Eastern 
Marine Engineering Company to erect works upon the Tyne was 
made in the ‘Journal’ of December 24th, 1880; and, under the 
direction of Mr. William Allan, the company’s manager, the under- 
taking has now been brought to a successful issue. A large por- 
tion of the engines built by the company have been placed in s or 
built upon the Tyne, and it was necessary that the vessels should 
be towed from the Tyne to the Wear to be engined. Owing to the 
increased trade and the larger power of the engines now in demand, 
the Sunderland works of the company became too limited in 
extent, and the directors—among whom are some of the most 
influential and ee commercial men of the North of 
England—decided to erect new works on the Tyne, from where 
they received so many orders, and thus do away with the 
necessity of towing vessels from this river to Sunderland to be 
engined, these works to be capable of turning out engines of 
any power. The Tyne establishment is called the ‘ Northum- 
berland Engine Works.’ A large plot of land extending 
from near Wallsend Church, on the Newcastle and Tyne- 
mouth-road, down to the Tyne, has been purchased by the 
company. The ground is of great extent, and allows not only 
ample space in connection with the present works, but also for 
extensions, and for the erection of dwelling-houses for the work- 
men employed. The Newcastle and Tynemouth Railway, and also 
the Riverside Railway, intersect the land and divides it into three 

rtions. The principal portion of the ground lies between the 

iverside Railway and the Tyne, and upon it the Northumberland 
Works have been erected. Between the two railways is another 
large plot of ground, upon which the company intend to erect addi- 
tional works, the plans for which are prepared. On the north side 
of the Newcastle and Tynemouth Rai way is the third plot of 
ground, and upon it a number of workmen’s dwellings have been 
erected, there being still room for more houses. A road has been 
made from the Newcastle and Tynemouth turnpike across the 
two railways to the entrance to the works, and in the course of a 
short time it is expected that the new main road which has 
been formed between the two lines of railway will be extended 
eastward and so intersect the first-named road. The means 
of approach to the Northumberland Works will be there- 
fore excellent. A large population will soon be gathered 
together near the works, and it will be a public convenience if a 
station is built at that part of the Riverside Railway. The plan- 
ning of such a vast establishment as the Northumberland Works 
has, no doubt, been a matter of much thoughtful attention on the 
part of Mr. Allan, and anyone inspecting the works will at once 
perceive that the plan adopted is one which will tend to the 
efficient and economical carrying on of the concern. Every depart- 
ment is, practically speaking, directly under the eye of the 
manager whilst sitting in his office, from whence, by means of 
speaking tubes, he can communicate with the heads of the various 
departments. The main building, which is midway between the 
Riverside Railway and the Tyne, covers an area of about four acres 
in extent. It is about 400ft. in length, and is about the same 
distance in width, and except in a few parts, where low brick 
walls divide certain departments, the interior is opén from end to 
end. All the light is obtained through the roof, which is 
composed of glass and iron, and in the entire works there are 
no less than two acres and a-quarter of g The interier 
is divided into six spans or bays, two of which are 60ft. wide, and 
four 50ft. in width, the bays being separated by iron columns, 
strengthened by means of latticed girders. The columns support 
the roof, and the height of the girders above the floor is 47ft. 6in. 
The weight of the iron used for pillars, girders, &c., is 3500 tons. 
There is only one entrance to the works, and that is on the north 
side. A large gateway gives direct admission to the machine shops, 
and at either side of the entrance is a staircase leading to the gal- 
lery, on one side of which are the commercial office and the secre- 
tary’s private office, and on the opposite side is the chief drawing 
office, each being fitted with every requisite needed by the 
employés. In the centre of the large drawing office are placed 
several drawers, in which plans are deposited, and instead of the 
drawers having tops made of wood, they are covered with slabs of 
slate; and gentlemen, when giving instructions for work, will be 
able to sketch upon the slabs plans illustrating their ideas. On the 
side of the gallery adjoining the workshops are the offices for the 
directors, the head manager, the works manager, and the head 
draughtsman; and all these rooms are lighted by windows facing 
into the workshops, and by means of these windows the directors 
and managers can obtain a view over almost the whole interior of 
the extensive factory. Enclosed in a glass case, placed upon the 
gallery, is an improved clock gear, the work of Mr. J. G. Allison, 
Sunderland, and by means of it the time is indicated at six dif- 
ferent places in the works. Notwithstanding the great distances 
between the dials and the clockworks, the variation has been found 
not to exceed one second a month. On the fourth side of the gal- 
lery are placed the lavatories, &c. The entrance to the workshops 
is by a wide passage under the managers’ offices, and at each side 
are large store-rooms. In the general store-room every conceivable 
arrangement has m made to secure ready access to the 
innumerable articles required in a factory, and upon all the 
drawers and cupboards is painted a description of the con- 
tents. The drawers are locked by means of Hobbs’s patent 
locks; and in order to avoid any delay and trouble in finding the 
key of any drawer, the drawers and keys are each numbered and 
lettered from A to L. All the keys of each letter are fastened 
upon one ring; and all are hung up, under their respective letters, 
in the storekeeper’s office, and the manager has a ‘master key’ 
which unlocks all the drawers. Among the articles kept in the 
store room are Whitworth’s rules; and in order to insure accuracy 
in measurements no workman is allowed to use his own rule, but 
must take the gauges by Whitworth’s rule. The general store- 
room opens into a long narrow office, and along the full length of 
this office are windows opening into the factory; and from these 
windows the stores are delivered to the workmen on the production 
of orders from the foreman. In this office there are large ‘ pigeon- 
holes,’ one for the drawing of each portion of a marine engine; 
and the name of any workman who takes away a rrp is 
written down, and the return of the drawing is recorded; and b: 
this means every drawing can be easily traced. Ona line wit 
the storekeeper’s office is the office of the time-keeper; and 
when this point is passed, the main building is entered. The 
foundry department occupies the south-western corner of the 
building, and is 210ft. long by 100ft. wide; and at one side are 
three cupolas, and also three stoves for drying the moulds. 
Attached to this department is a loam house, in which is placed 
a pug mill, driven by an independent engine. Overhead, in the 
foundry department, are four cranes, capable of lifting from five 
to forty tons, and all are worked by means of square shafting. 
Contiguous to the foundry is the foundrysmiths’ shop. At the 
north end of the foun is the coppersmiths’ department, 
where are made pipes and taps of all descriptions ; and adjoin- 
ing is the brass foundry—a department which is now in full 
work, Attached to the brass foundry is a loam house and 
pog mill. Opening out of the brass foundry is the brass 

nishing department, and adjoining is the pattern-making 
shop. The departments above described occupy the two 


western bays—each 50ft. wide—of the main building; and east of 


them is the large machine shop occupying a bay 60ft. wide and 
200ft. long. Along one side of this shop are placed lathes, and at 
the other side are a number of planing ines of various sizes, 
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each driven by an independent steam engine. Some of the planing 
machines weigh one hundred tons, and one of them—which will 
ey a width 26ft. by 19ft. high—is the largest machine of its 

ind in Great Britain. The first bed-plate cast at the new foundry 
is for engines of 750-horse power, to be placed in a ship built by 
Messrs. Leslie, and the plate was last week placed upon one of the 
planing machines. In the centre of the machine shop are machines 
for boring cylinders, and the largest machine is capable of boring 
a cylinder of 130in. diameter by 7ft. stroke. Overhead are two 
travelling cranes, one to lift up to 20 tons, and the other to 
40 tons. In the centre of the floor of the department 
is a  surface-table, 18ft. square, upon which all bed-plates 
and cylinders are marked off. All castings from the foundry 
are brought upon a line of rails into the machine department, and 
between the two departments is a weighing machine capable of 
weighing up to 40 tons, and upon it all castings are weighed previous 
to being planed. To the south of the machine department is the 
shafting department, which is 60ft. in width, and upwards of 
100ft. long, and here are erected the lathes and machinery requisite 
to finish crank shafts and propeller shafting. The A, of 
60ft. width and 360ft. in length is used as the erecting shop, and 
overhead are four travelling cranes—two capable of lifting 60 tons, 
one 30 tons, and one 10 tons. Eastward of the erecting shop are 
two bays, each 50ft. in width. One of these bays is used as the 
small or light machine shop, and is fitted with all the plant 
necessary for the manufacture of the different of marine 
engines, The plant includes shaping machines for Sin. to 24in. 
stroke; screwing machines capable of screwing from }in. to 4in., 
and lathes of all descriptions; and the motive power is supplied by 
two compound engines. A gallery which surrounds this shop is 
fitted with benches and vices. Eastward of the small machine shop 
is the blacksmiths’ shop, on each side of which isa set of smiths’ fires, 
and the flues from each fire open into two central chimneys. In 
this shop are two large steam hammers, and several machines for 
making nuts and bolts. Opening out of the south side of the 
blacksmiths’ shop is a store-room, in which are stored bar iron, rivets, 
bolts, &c. On the south side of this store-room is the boiler depart- 
ment, which occupies a space 200ft. long by 100ft. in width. In this 
department there is a boiler-drilling machine, for boilers up to 18ft. 
diameter ; and it has four ‘ heads,’ so that four drills can be worked 
simultaneously. There are also a large set of rollers ‘for shaping 
boiler plates, a large plate-planing machine, three tube plate-drill- 
ing machines, and also a large flanging machine, worked by 
hydraulic power. There is also an hydraulic rivetting machine, by 
means of which rivets can be subjected to a pressure of 70 tons 
to the square inch. The boilers, when completed, are, by 
means of a railway, taken out of the boiler shops direct to the 
ships, which will be moored in the river opposite the southern 
gateway. Near to the boiler department, but in a detached build- 
ing, is the forge, in which is a 50 cwt. steam hammer, with a 
4ft. Gin. stroke. In connection with the railway on the quay at 
the south end of the factory is a machine capable of weighing up 
to 80 tons—one of the largest weighing machines made by the well- 
known firm of Pooley and Co. A jetty has been constructed at 
the side, and by means of dredging, capital berths for mooring 
vessels have been made. At the jetty there is a pair of shear-legs, 
110ft. in height, strong enough to lift 100 tons; and the gearing is 
arranged so that heavy or light weights can be lifted without the 
necessity of the chains on the barrels being shifted. A boiler 
and a pair of horizontal engines are placed in a building alongside 
the river, and are used to provide the lifting power for the 
shear-legs, Outside of the main building are erected work- 
shops for the workmen engaged in fitting up steamers, 
stables, and other requisite buildings. A large detached 
building is set apart for the storage of patterns which have 
been manipulated in the foundry; and, by this arrangement, the 
danger of the patterns being destroyed in case of fire is lessened. 
Two boiler-houses have been erected, one at the north-west corner. 
and the other at the north-east corner of the main buildings; and 
in each are placed two Lancashire boilers from the works of Messrs. 
Adamson, of Manchester. Adjoining each boiler-house is a pump- 
ing engine and condensing engine. By means of a siding to the 
Riverside Railway, the works are placed in communication with 
the North-Eastern Railway. Lines of railway are laid alongside of 
the boiler-houses and loam-houses, so that coals are dropped from 
wagons direct into store-holes opposite the boilers, and loam is 
also delivered direct from the wagons. Inside the factory lines 
of railway are laid in yarious directions, and by means of these 
lines and the travelling overhead cranes heavy weights can 
with ease be moved from department to department, until finally 
taken out of-the works and placed on board steamers by means of 
shear legs. It is impossible to conceive a better arranged esta- 
blishment than the Northumberland works. Everything has been 
done that can be suggested to lighten manual labour, and to secure 
economical and, at the same time, efficient workmanship. There 
is but little danger of the premises being injured by fire; but in 
order to be prepared for such a disaster, apparatus for the extinguish- 
ing of fire is kept in the entrance passage ready for use. There is, 
apart from the offices, only one department in the main building 
in which there is any material to burn, and that is the pattern 
shop; but that shop is surrounded by a brick wall, so that a fire 
could not spread beyond it. Every attention has been paid to the 
sanitary arrangements, and to insure the comfort of the workmen 
at meal times, two large smoke rooms have been provided for their 
accommodation. Work has been commenced in some departments, 
and when in full operation there will be about 1200 men employed. 
As already stated, two streets of houses have been erected by the 
company, and these houses are now occupied by about 400 persons. 
On the side of the hill facing Rosehill ten semi-detached villas 
have been built for the occupation of the foremen. 

“The works have been designed by Mr. William Allan, the 
general manager, and the execution of the works was entrusted to 
the following:—Mr. Robert Allison, Whitburn, has built the 
works and dwellings; Messrs. Richardson, Dean-street, Newcastle, 
were the contractors for the glazing and painting; Mr. Redshaw, 
Neweastle, plumbing; Messrs. Angus, the belting; Messrs. Sop- 
with, Newcastle, the office furniture. The iron columns and great 
girders have been supplied by the Stockton Forge Company, the 
crane girders by the Tees-side Engine Company, and the shafting 
and hangers by the Grange Iron Company, near Durham. The 
whole of the machinery has been supplied by Messrs. Butterfield, 
Keighley; Messrs. Harvey, Glasgow; and Messrs. Smith, Glasgow ; 
and the five pairs of compound surface condensing engines for 
working the shafting, cranes, and those for the steam shears have 
been made by Messrs. Cowan and Sheldon, Carlisle.” 


THE CLEVELAND INSTITUTION OF 
ENGINEERS. 


THE PRESIDENT’S ADDRESS. 


Mr. E. F. Jones, the new president, delivered the following 
inaugural address at the last meeting of this Institution :—It is 
not my intention to trouble you with a long address. I propose to 
review the development of the Cleveland iron trade from 1853 and 
1854, but I shall bring the t before you in a general way, and 
from a mechanical point of view. In 1853 there were only two 
rolling mill firms in the district—Messrs. Bolckow and Vaughan, 
and Messrs. Snowdon and Hopkins—and their mills were small and 
few in number. They were very much the same as those existing 
in other parts of the country, except that they were driven by 
direct-acting engines, instead of the old beam long connecting rod, 
with numerous cog-wheels to the various mills. The mills generally 
in the district remained in very much the same state for several 
years. About 1859 Messrs. Fox, Head, and Co. and a few others 
increased their mills both in strength and size, and introduced the 
reversing gear and blooming. As the demand for rails improved, 
and the district was gradually increasing in importance, the 
Britannia Mill was built, expressly, I believe, for turning out rails. 


It turned out that particular kind of work until about 1870, when 
the iron rail trade began to decline, and steel got more into public 
favour. The Britannia Mill was one of great power, and turned out 
some rails fully 128ft. to 138ft. in length, which at that time was 
thought a very great achievement. As the iron rail trade was 
dying out, the mills, of course, got into a period of rest, but soon 
after a great leap was made, culminating in that most powerful 
compound direct-reversing engine at Eston, which produces, I am 
told, not iron, but steel rails exceeding 150ft. in Tength, That, 
gentlemen, was the work of your late president, Mr. E. Windsor 
Richards. The only appliance in 1854 in this district for produci 


size of a shilling.” ‘The pigs could not be sent any distance 
without breaking into several pieces.” The complaints did not 
apply so forcibly to Nos. 3 and 4 forge, showing that the furnaces 
were not charged with ironstone fully up to their reducing power. 
The discovery spread not only in Scotland, but in England, and 
with the adoption complaints multiplied. In 1842 a fierce contro- 
versy took place in the Mining Journal onthe merits of hot blast iron 
—‘*That if used the publicsafety would be endangered.” The conten- 
tion became personal ; intimate friends b distant ies; if 
they had understood theirsubject better they might have spared their 


wrought iron was the puddling furnace, and from that period until 
1871 it remained in very much the same state ; but, as the number 
increased, and there being a great demand for puddlers at that 
tine, labour troubles arose. Complaints of the quality of the iron 
were numerous from all parts of this and other countries, and all 
these circumstances combined caused a desire and eagerness on the 
part of the employers generally to take up anything that would 
help them out of their difficulties. Consequently, anything in the 
way of puddling machines was then introduced and tried, in order 
to improve the quality of the iron, and ensure constant work and 
attendance at the furnaces. About this period Mr. Danks brought 
out his revolving puddling furnace, which was eagerly taken up by 
some new and also by some of the older companies ; but in conse- 
quence of its weak and undeveloped state, the wear and tear was 
very severe, the expense great, so that in a few years it naturally 
died out, leaving, I regret to say, a sorry trail behind. We 
still have the puddling furnace with us, apparently very 
lively, but I warn those gentlemen present who, like myself, 
are interested in it, to be prepared for its ultimate departure, 
however sorry we may be to part with old associations. 
In 1862 I visited the district of Falun, in Sweden, and whilst there 
went to see a Bessemer works, and how their operations were 
carried on. There I saw the metal taken direct from the blast 
furnace to the converter. At a meeting of the Iron and Steel 
Institute at Barrow-in-Furness, many years afterwards, the question 
arose as to whether they could take the iron direct from the furnace 
to the converter. Some thought not, and idered it y 
that the iron should be carefully selected previous to being meltec 
in the cupola. But we see to-day that the hearth of the blast 
furnace is not only the source of its own heat and power required 
for its own production, but that the liquid metal, as recently 
witnessed, carries within itself to the converter all the necessary 
fuel for that and subsequent processes. The steel, you know, is 
poured into the moulds; from thence at once to the soaking pits 
—a recent discovery of one of your late presidents, Mr. Gjers— 
where the liquid heat percolates through the skin of the ingot, form- 
ing one homogeneous glow, without the thick ferro-oxide formed by 
exposure in the ordinary furnace, from the pits to the blooming 
rolls, and from thence to the splendid finished rail, and that 
without a particle of fuel. A late president of the Iron and Steel 
Institute—Mr. E. Williams—remarked on the occasion I have just 
referred to that we were on the eve of great and important 
changes, and that in the immediate future we should see steel 
rails made with one-tenth of the fuel and one-fourth of the 
labour that were necessary for the old and greatly complained 
of iron rail. Iwill now carry you back to the state of our 
river in the past. This month six-and-twenty years ago I was 
standing on a sand-bank which at high tide was covered with 
water. On that particular occasion the tide was very low, 
and the river appeared in the distance like a narrow streak 
of light. I asked some fishermen who were near how much water 
there was over the bar, and I was told that if I did not care for 
the wetting I might walk across. About a mile from that spot 
there was a lias shale rock, where the water was almost as shallow 
as on the bar itself. At that time the only +ssels that came in 
and out of the river were chiefly Norwegian timber ships, and an 
ional Welsh sch r with slates, and the chartered stipula- 
tion of loading was about 30 tons per day. Years after that the 
breakwater was commenced, and the Fifth. Buoy Scarp was cleared 
away, as many of you are aware, through the enterprise of Colonel 
Beaumont. To the Tees Commissioners a great deal of credit is 
due, and likewise to one of our vice-presidents, Mr. John Fowler, 
their engineer, for what they have done in this direction, and for 
the remarkable improvement they have made in the navigation of 
the river. To-day we see fine ships and steam vessels, some of 
them built on the banks of the Tees itself, of immense tonnage, 
and showing remarkable improvements both in marine engineering 
and in naval architecture. The progress made in this latter direc- 
tion will be more vividly brought before those who visited the 
recent North-Eastern Exhibition at Tynemouth than by any idea 
I can give. We have now ships entering the river from 2000 to ¢ 
tons burthen, and more than ten times the size and capacity they 
were at the time I have referred to; and 1000 tons pig iron can 
now be shipped at our wharfs, and if the vessels are not 
loaded in twenty-four hours the owners complain, and think 
us slow. Last month 100,000 tons of pig iron alone were 
shipped from this river, which was more than five times 
the make of the whole of Cleveland twenty-six years ago. 
I am now coming to a subject that perhaps will interest 
you more. It will be necessary for me to refer to other 
furnaces in order to lead up to what they now are in this 
district. Some years before the civil war in America broke out I 
visited the Swedish Manufacturing Iron Company’s Works in 
South Carolina, where they had four furnaces, two of which were at 
work. They were built very much on the Swedish model, 7ft. to 
9ft. bosh, and 36ft. high, 2ft. hearth, with two dry tuyeres fixed 
opposite to each other. The tuyeres were large, allowing an inch 
space around the 1}in. to 2in. nozzles, which were connected to the 
blast pipes by a leather bag in order to facilitate the drawing out 
the nozzles when necessary. The blowing cylinders and pistons 
were well made of hard wood, driven by a crank shaft direct from 
the water wheel; pressure of blast varying—mean pressure about 
141b. This was an improvement upon the method of blowing 
then in use in other places by bellows made of wood, 
the two halves of unequal diameter, worked by water- 
power. The ores, containing 50 per cent., were magnetic and 
hematite mixed, carefully selected, and evenly spread over 
the furnace top. The fuel was charcoal, taking about 3 tons to the 
ton of iron produced, or more than four times the quantity recently 
heard of in Styria. The iron made was grey, 25 tons per week 
being considered good work. An intelligent keeper—all being 
negroes—would through the space assist the cold blast impinging 
on the hot scoria to forma seoria pipe, extending beyond and above 
the tuyere thereby forming a minute heating apparatus. The 
smelting, under such conditions, was most favourable; the velocity 
of combination of blast with fuel increased, the temperature 
higher, and the globules of iron falling into the hearth outside the 
decarbonising influence of free air and carbonic acid. The 
escaping gases had a warm tint; the iron produced was 
grey and good, and taken from the furnace direct to hollow- 
ware moulds; but if from any cause the scoria pipe broke 
away, the blast became diffused, combustion was retarded, the 
globules of iron decarbonised, and white iron was the result. 
Escaping gases appeared harsh, white, and apparently cold, all 
other conditions being the same. It would have been interesting to 
have known the composition of those gases, but in those days they 
were all called sulphur. I may mention that while there I met 
with a young, fair-haired Swede, who persisted in believing I wasa 
countryman of his, and in consequence we got on well together. 
In 1829 Mr. John Beaumont Neilson introduced the use of heated 
air at the Clyde Ironworks, near Glasgow. The change was 
marvellous, and the economy of fuel immense. Iron blast pipes te 
nozzles and water tuyeres became absolutely necessary ; the tem- 
perature increased in close proximity to the tuyeres; the rapidity 
of air and coal combination heightened ; and double the quantity 
of material was smelted in the same time with the same quantit; 
of fuel as compared with cold blast experience. Complaints aros: 
as to the quality of the iron, particularly No. 1, with increase of 
free earbon and more fixed silicon, showing “‘ facets in fracture the 


y. We now come to the Cleveland blast furnaces of 1854, 
The dozen odd furnaces then existing were short, and slender in 
build, and were from 3800 to 5200 cubic feet in capacity, being 
from 3000 to 4000 cubic feet less than furnaces then at work in 
Glamorganshire. In 1854 Messrs. Cochrane and Co. built their 
furnaces, which were 6000 cubic feet in capacity. For some years 
afterwards, as the works increased in size, some furnaces increased 
in capacity, others remained stationary, and some even receded, it 
being the opinion of their owners that no good iron could be made 
out of a large furnace. This went on until 1862, when Messrs. 
Whitwell and Co., at the Thornaby Works, built their furnaces 
with 20ft. bosh and 60ft. high, and the late Mr. John Vaughan 
increased the furnaces at Witton Park to 63f¢. in height, both 
being 11,500 cubic feet capacity. We will return to this by and 
bye. The late Mr. Jas. Morrison in 1856 told me that he was the 
first who introduced from France the utilisation of the gases of the 
furnace, and he said he sold his right to the proprietors of the 
British Ironworks, in Monmouthshire, for £500, and he thought he 
had got by far the best part of the bargain. In Middlesbrough, at 
that time, the late Mr. John Vaughan was the only proprietor 
utilising the gases of the furnaces. One furnace at Middles- 
brough and another at Eston were then working with bells 
and cones 4ft. Gin. in. diameter, but, like others in Stafford- 
shire, Wales, and Scotland, their results were very unsatisfac- 
tory; in fact, so much so, that in Scotland and Staffordshire 
they bad been again and again abandoned, and were only kept 
on where white iron was of little consequence to them. In 
1860, at the Mechanical Engineers’ meeting at Birmingham, a 
paper was read by Mr. Lloyd upon the utilisation of gases and 
the reason why furnaces were working so unsatisfactorily. 
He attributed the production of white iron to the pressure 
of gas acting upon the furnace. Mr. Cochrane attributed it to the 
want of height and the want of material for absorbing the heat 
from the ascending gases. Mr. Cowper referred to the Eston 
experiment. Mr. Lloyd, in order to avoid this, introduced a 
central tube into the furnace, while Mr. C. Cochrane applied a 
stopper and cone. Still they were unsatisfactory. ere is no 
doubt, however, that Mr. Lloyd escaped the nuisance of white iron. 
At the same time there were satisfactory results from Vaughan’s 
furnaces. He had changed his bells from 4ft. 6in. to 6ft., and 
again to 8ft. Before Mr. Charles Cochrane settled this great 
question in 1864, he attached to his stopper a kind of parachute as 
a temporary experiment; the iron changed immediately from 
white to grey. He thus settled the question of the whole cause of 
their troubles ; the charging was too near the centre of the furnace. 
As soon as that experiment was carried out by Mr. Charles Coch- 
rane all other schemes for taking off the gases were abandoned. 
The difficulty was solved. Whether Mr. Cochrane knew of the 
Eston results I know not. With the Cleveland materials and mode 
of filling the furnaces the small fell into the centre of the furnace, 
forming a dense column, which the ascending gases could not 
penetrate, deoxidation of ironstone being prevented, and the 
results being furnace scouring, black slag, and white iron. After 
1854 taking off the gases became general. Mr. James Morrison 
changed his opinion, and utilised the gases at Ferryhill after work- 
ing open-topped for six years. Coming back to the Cleveland 
furnaces, between 1854 and 1858 the average heat of blast was 
slowly increasing. In 1859—that is, three years before Messrs. 
Whitewell and Vaughan increased their furnaces—the late Mr. 
Archbold Slate sent me the tracing of that furnace on the 
blackboard—40,000 cubic feet capacity. You will perceive that 
he passes the fuel through a central tube, with the iron-stone 
outside, under the idea that it should absorb all the heat from the 
rising gases, and save consumption of fuel; he does not take the 
gas off, because that had not been at the time definitely settled. 
He wrote to me saying that if a furnace like that were built we 
should see pig iron made at a certain price. Ten years afterwards, 
the price and cost of materials being higher, pig iron was made at 
2s. per ton below the figure he mentioned, which, at the time, was 
considered almost impossible. From 1863 to 1865 a rapid change 
took place in this district. Old furnaces disappeared, and those 
large colossal things which we see to-day were built in their stead. 
Hot air was increased in temperature, and all the appliances 
introduced at the furnaces were very much improved, enlarging 
the make, and reducing coke consumption from 42 cwt. to 22 ewt. 
per ton of pig iron. The increase in size of furnace building in this 
district was not due to any one man in particular, but to general 
progress. If, however, it was due to one man more than another, 
that man was the late Mr. A. Slate. He anticipated the change 
long before it took place. Referring to the high temperature of 
blast now used, from 1000 to 1400 deg., I am inclined to think that 
with 1000 deg. the highest velocity of bination is attained, and 
the highest temperature possible got in the immediate vicinity of 
the tuyeres, and that any increase of blast heat will not cause 
further economy in fuel, except in so far as the descending 
materials will absorb the extra heat. And, again, if the escaping 
gases are cooled too much, the combination with cold air at stoves 
and boilers will be slow, and gases burning at the top of the 
chimneys instead of being concentrated under the boilers, which 
can, of course, be rectified by using heated air, and economis- 
ing gas for calcining ore and saving further fuel. Looking 
back to the three great discoveries for saving coal which has so 
much benefitted many countries—viz., hot blast, utilisation of waste 
gases, and the Bessemer discovery—and bearing in mind the 
struggle and opposition they have passed through, how necessary 
is it for us to investigate any new invention with intelligent care 
and practical knowledge? I would especially draw the attention of 
the younger members of this Institution to the immense advantage 
they have as compared with the older engineers of this and kindred 
societies. Surrounded by laboratories, libraries. and opportunities 
for improvement almost without end, if they do in the future as 
much as the older members of this Institution have done in the 
past, we shall see Middlesbrough, Stockton, and the adjacent 
district become one great city, not with a shallow mud-bank 
stream, but a deep flowing river passing through, filled with the 
ships of the world, laden and ready to steal away to our brethren 
of the Antipodes, and returning with their produce to feed and 
clothe our people, and that in spite of the tariffs of the world. 


THE ELEctTRIC LIGHT IN SHEFFIELD.—The Sheffield Corporation, 
who have appointed Mr. Conrad W. Cooke, of Westminster, as their 
electrician, are fairly committed to a scheme of lighting up the cen- 
tre of the town if they obtain the provisional order for which they 
have applied. Mr. Cooke estimates the cost of the scheme at 
£49,726. The electric light is being rapidly adopted by business 
— in Sheffield as well as by various works in the neighbour- 
hood. 


EDUCATIONAL ENGINEERING DRAWINGS.—We have received 
from Messrs. W. and A. R. Johnston, of Edinburgh and London, 
a number of large sheets of new drawings of engines and boilers, 
designed to assist the teacher in conveying to students accurate 
ideas on the construction, working of steam generators and motors, 
and their chief details. The designs are by Mr. Michael Reynolds, 
and are illustrative of modern practice, and the sheets are accom- 
panied by a descriptive key. They are well drawn, clearly litho- 
graphed in plain colours, and supply a want much felt by teachers 
ty students, They are published as Johnston’s “‘Tllustrations of 
Natural Philosophy,” 
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MR. JOHN NOCK, HASSKENI, CONSTANTINOPLE, ENGINEER. 
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Mr. Joun Nock, of Hasskeni, on the Golden Horn, Con- 
stantinople, has patented improv ts in the manufacture of 
anchors by machinery. The invention relates to the manufac- 
ture of anchors in one piece of wrought iron or steel, and to 
apparatus for rolling the several limbs of the anchor into shape. 
A flat slab or ingot of the metal, sufficient to constitute several 
anchors, is prepared, and in this slab are punched, as shown in 
Fig. 1, holes a of a C shape; the metal is severed by oblique 
cuts b, taking care to provide between each hole and the next 
sufficient metal, which is forged down to a square section con- 
venient for rolling to form the shank, and is hollowed in at the 
neck ¢ by suitable swages, as shown in Fig. 1. The blank thus 
formed has its jaws opened apart by swaging, as shown in Figs. 2 
and 38. For convenience of holding and turning the blank 
there is fixed on its shank a dog d, shown in plan at Fig. 4, 
which prevents the bridle chain from slipping up the shank. 
The flukes are then spread out by swages, as shown in section 
and plan at Fig. 5, these swages being shaped to form the 
rounded rib or continuation of the arm behind the palm. The 
blank so far prepared has its limbs brought to shape, as shown 
in the side and end views Fig. 6, by rolling them 
successively between rolls arranged so as to give the 
required taper and variations of width and thickness at different 
parts of the limbs. After the rolling, the two arms which stand 
at right angles to the shank, as shown in Fig. 6, are bent to the 
required curvature. The curving of each arm may, however, be 
done or partly done while it is undergoing its last rolling by 
attaching the shank by a chain to a fixed point of the framing of 
the mill, so that the arm while passing between the rolls is made 
to travel ina curve. Finally the hole is made in the shank at 
the forge. For anchors which have their arms jointed to the 
shank, the same apparatus is applicable to roll the shank to shape 
as one piece and to roll the two arms to shape as a separate 
piece. The rolling apparatus consists mainly of a pair of hori- 
zontal rolls, which, while they revolve, are adjustable nearer to or 
farther from each other, and of a pair of vertical rolls close 
beyond them, these being also adjustable, so that the shank and 
limbs of the anchor in passing through between these rolls, as 
indicated in Fig. 6, while the rolls of each pair are themselves 
made to approach towards or recede from each other, receive the 
desired form and taper. Fig. 7 is a back view, and Fig. 8 is a 
plan of the rolling mill, and Fig. 9 is an end view. a and d 
constitute the framing containing the bearings for the horizontal 
rolls 6 6 and for the vertical roll ¢ c. The bearings of the 
upper rollers are fitted to slide vertically, so that these rolls 
can be raised or lowered by screws connected by wheels ¢ ¢, 
gearing with an intermediate wheel u, which can be turned by a 

d-wheel or by a worm-wheel v, driven, when required, by a 
countershaft, The upper bearings for the vertical rolls c ¢ are 


| in blocks y y fitted to slide diagonally, these blocks being con- 
| nected by adjusting screws to slides = z linked to cranks aa | 
fixed on the vertical axis of the worm wheels cc, so that on | 
turning the shaft of the worms that gear with the wheels cc in 
the one direction or the other, the rollers ¢ ¢ can be caused to | 


approach towards or to recede from each other. The vertical | 
shafts e e of the rolls ¢ ¢ are connected to wheels f f by 

couplings sufficiently loose to permit of the to-and-fro movement 

of the rolls, and in like manner the shafts of the horizontal rolls | 
b b are loosely coupled to the wheels pp, by which they are 

geared together. The gearing for driving the mill is as follows : | 
A main shaft, by means of clutch and bevel reversing gear 2, | 
drives a shaft m, which, by gear wheels /, drives a countershaft j. | 
From this shaft by gear / the shaft of the lower roll 6 is driven, | 
and by gear iis driven a shaft 4, which by bevel gear g drives | 
the shaft of one of the vertical rolls ¢ c. From k is also | 
driven a countershaft f, which works the worms of the wheels | 
cc, a clutch and hand lever being provided for coupling the | 
worm shaft to f or uncoupling it as required. The reversing | 
clutch » is worked by the piston of a steam or hydraulic | 
cylinder, as shown in Fig. 8, according as the slide of that | 
cylinder is moved by hand. As the anchor is passed through | 
between the rolls, as shown in Fig. 8, the clutch levers are | 
manipulated so as to vary as required the distances of the rolls 
from each other for forming the several limbs of the anchor to 
their desired shape and taper, and with the required protuber- 
ances on them. 
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THE MEXICAN RAILWAY. 


TuE following paper was read on Wednesday evening, May 3rd, 
1882, by Mr. W. Hemingway Mills, C.E., vice-president. 

THE writer was for some years engineer and general manager 
of the Mexican Railway, and had the entire charge of the open 
line, permanent way, works, rolling stock, and traffic. The 
following remarks are written from his own notes and experience, 
ard will be assisted by reference to the sections and diagram 
sketches prepared to make the description more clear :—The main 
line of the Mexican Railway, which extends from the sea port of 
Vera Cruz to Puebla and Mexico, a distance of about 300 miles, 
occupied several years in its construction. Political movements, 
changes of governments, and other disturbing influences all con- 
tributed their share to retard the completion of this great enter- 
prise. The studies for the location of a line of such magnitude 
were naturally complicated, and sgecally so in the total absence 
of maps or other > 2 of a reliable nature. The great summit 
level which had to be attained in the ascent of over S000ft. 
*from the sea-level at Vera Cruz to the upper table lands or great 
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plains of Mexico, and the obstacles to be encountered in passing 
the enormous ravines and abrupt rocky spurs of the great chain of 
the Andes, rendered the work of laying out the central portion 
both difficult and tedious. Careful measurements had to be 
obtained, and levels taken in almost inaccessible places, and much 
time was occupied in the exploration and comparison of trial 
routes. The heavy nature of the works on the central portion 
caused the construction of that part of the line to be discontinued 
for some years, and attention was directed to the completion, first 
of the section from Vera Cruz to Paso del Macho, 47} miles, and 
then from Puebla to Mexico, 115 miles. The central portion was 
afterwards finished, and the entire system completed and opened 
through from Vera Cruz to Mexico in January, 1873. In laying out 
the line from Vera Cruz, the principal Mexican port on the 
Atlantic side, to the city of Mexico, the capital, care was taken to 
cause the route of the railway to pass through the towns of 
Cordova and Orizava, these two towns being not only of con- 
siderable size, but forming the centres of very large and important 
districts. From Orizava to the upper table-lands the engineering pro- 
blem was to select the most practicable route to ascend the 
Cumbres, or great mountain inclines. Once on the upper table- 
lands there is no great difference in level along the plains between 
Boca del Monte and the city of Mexico. Schemes were con- 
sidered for including the large town of Puebla on the route of the 
through main line, but the Malinche chain of mountains, of which 
the highest peak is 13,400ft. above sea-level, presented so many 
difficulties as to make such course all but impracticable, and it 
was ultimately decided to take the main line through by way of 
Huamantla and Apizaco, and connect Puebla by means of a branch 
from the latter. The map shows generally the route of the line 
from the sea port to the capital, and on the longitudinal section 
the heights in feet above sea-level are given at each of the 
stations. The line is single throughout, and is laid to the gauge of 
4ft. 84in.* Upon referring to the section a very good idea may be 
formed of the gencral contour of the country through which the 
line has to pass. It will be seen that there is one continuous 
rise from the seaport to the summit level, with the slope of the 
country becoming steeper, and the gradients of the line more 
severe, as the line approaches Boca del Monte. From Vera Cruz 
to Soledad the ground rises gradually, but not to any great extent; 
the gradients on that portion are therefore comparatively easy. At 
Soledad the railway crosses a large river, and from this place to 
Camaron there is one continuous gradient for about thirteen miles 
of 1in 84. From Camaron to Paso del Macho the gradients are 
lighter. For the entire distance from Vera Cruz to Paso del Macho, 
47} miles, the ground, although in one continuous rise, is of an 
even or very slightly undulating nature. Good curves have been 
obtained on this section, for although several rivers and mountain 
streams are crossed, there are none of those ravines and passes 
which distinguish the upper portion of the line. At Paso del 


* For convenience of reference a list of the stations is annexed to this 
paper, with the distances given lish miles from Vera Cruz, and 


the heights above sea-level in English feet. 
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Macho the character of the country andergoes an entire change, as 
we pass from the comparatively open plains and begin to ascend the 
lower mountains of the Andean range. For the next six miles the 
railway passes through the great valley of the Chiquibuite, where 
the ravines are so abrupt, tortuous, and peculiar in their formation 
as to necessitate works of great magnitude. On this section the 
line is full of sharp curves—several of them 400ft. radius—and 
contains many large bridges, tunnels, and heavy works in rock 
cuttings. From Atoyac to Cordova, a distance of about twelve 
miles, the district is less rugged, and the works are comparatively 
light. The natural slope of the country is, however, steeper than 
lower down, and the gradients of the line become longer and 
heavier. The incline from Atoyac to Cordova is almost one 
continuous gradient of 1 in 33. The same gradient of 1 in 33 
continues from Cordova to Fortin, a distance of five miles. 
At Fortin the line had to be taken across the “* barranca,” 
or valley of the Metlac. The great ravine, the largest 
and most difficulty to overcome on the line, is very wide, 
and has a depth of more than 300ft. below what would be 
the level of the railway if taken across in a direct line. The 
necessary works for crossing such a place were found to be of so 
stupendous a nature that, although well considered, it was ulti- 
mately decided that for many reasons the most prudent course 
would be to make a diversion of the line by skirting down the 
valley on one side and up on the other. This plan has been carried 
out; space for the line has been cut in the rocky sides of the 
ravine, and by a falling gradient of 1 in 33 the railway reaches the 
Metlac Viaduct. This viaduct is on a curve of 325ft. radius, and 
consists of nine spans of 5lft., at a height of about 80ft. above 
the river. The wrought iron plate girders under the roadway are 
earried on framework piers of cast iron columns, resting on masonry 
foundations. The ascent on the western side is more difficult than 
on the eastern, the rocky side of the ravine being more perpen- 
dicular and serpentine in plan, and involved three tunnels and 
several heavy rock cuttings to form ledges to carry the permanent 
way. From the top of the Metlac Valley incline to Orizava the 
line rises about 650ft. in a distance of eight miles, with varying 
gradients following the contour of the comparatively open and 
cultivated country. In the next twenty-five miles above Orizava 
the steepest gradients have to be encountered, and on this section 
the line for three miles below the Maltrata station, and for twelve 
miles above, up to Boca del Monte, is on a gradient of 1 in 25, 
with frequent curves and reverse curves of 400ft. radius. The 
town of Maltrata stands on a small plain, hemmed in on every side 
by mountains. From this place to Boca del Monte the line rises 
2373ft. The actual distance in a straight line is about three miles, 
but by careful study of the ground and contour of the hills a line 
has been obtained twelve and a-half miles in length, having an 
almost continuous gradient of 1 in25. It was considered preferable 
to make this length of twelve and a-half miles in one continuous 
direct ascent, rather than resort to any system of zigzaglines. From 
Boca del Monte to Mexico and Puebla the line traverses a series of 
vast open fertile plains of many miles in extent, with ground but 
slightly undulating, and where the location of the railway had to 
be guided merely by the district to be served. The works on this 
portion are comparatively light, with easy curves, and with 
gradients not exceeding 1 in 66, and these only few in number and 
short in length. 

Bridges.—With but very few exceptions, and those only for 
small spans, all the bridges and culverts now consist either of stone 
or brick arches, or wrought iron girders on piers and abutments of 
masonry. Ina country like Mexico, with its heavy tropical rains, 
very ample provision must be made for the passage of the flood 
waters. Watercourses, which for a part of the year are either 
quite dry or have scarcely any perceptible stream, become large 
swollen rivers during the rainy weather. On the mountain section 
of the railway between Paso del Macho and Boca del Monte, where 
the most difficult works of the line are concentrated, a large pro- 
portion of bridges had to be constructed, many of them of very 
considerable size both as to length and height. The only possible 
route for the railway through the Chiquihuite was along the narrow 
mountain-locked valley leading down to the lower plains. This 
valley, narrowed in some places to not more than 400ft. in width, 
is so crooked as to necessitate many crossings and re-crossings of 
the same river. Fortunately, excellent building stone was obtained 
near at hand for the abutments and piers, and the rocky nature of 
the ground rendered the foundations both inexpensive and secure. 
From Atoyac to Cordova and the Metlac Barranca there are several 
river and stream bridges, but all of moderate dimensions, The 
Metlac Viaduct previously described, having so many openings, 
and at such a height, forms a conspicuous feature amongst the engi- 
neering works of this division of the line. Being on so sharp a 
curve—325ft. radius—passengers obtain an excellent view of the 
structure, both before passing on to and after leaving the viaduct. 
From the Metlac to Orizava, and on to the Encinal, about eight 
miles above Orizava, there are several important river bridges, but 
without any special features as to position or construction. It will 
be interesting to mention here that about three miles above the top 
of the Metiac ravine the line passes close to a very fine specimen of 
one of those wonderful natural curiosities, called by the Mexicans 
“* semideros,” or subterranean water shafts. Into this rock-bordered 
opening falls all the water of a large river, more than 40ft. wide. 
The water disappears with the noise of a cataract, and whether the 
quantity passing over be from the river in the dry season, or when 
swollen with fioods, the result is the same—there is no overflowing; 
the ‘‘sumidero” has capacity for all. How far it flows under- 
ground, and where its ultimate outlet, remains in this case, like 
many others, still to be discovered. By some it has been conjec- 
tured that this body of water finds its way into the Metlac 
Barranca, but as the stream in the latter is merely a 
tiny rivulet in comparison to the disappearing river, there 
is little doubt that this supposition is untenable. From 
the Encinal to Boca del Monte the works are very heavy, 
both in bridges, tunnels, and rock euttings. Between the Encinal 
and Maltrata the railway traverses a long, perpendicular-sided 
ravine, so deep and narrow as to appear almost impassable. Indeed, 
the traveller making his first trip by rail becomes impressed with 
the idea that the train must come to a stand for want of any 
possible outlet. In some places new beds have been cut for the 
river and mountain streams, long and heavy retaining walls have 
been built to protect the line, and ledges and tunnels cut through 
the solid rock. The bridges on this length were both difficult and 
expensive to construct, the sites were almost inaccessible, the 
material could only be brought to the places in small quantities or 
weights, ard the men had to work in most confined and incon- 
venient spaces. Between Maltrata and Boca del Monte the bridges 
are proportionately fewer in number, but there are several large 
tunnels, and a great many large culverts to carry away the moun- 
tain streams. The rock cuttings are some of them very heavy. 
The first eight miles above Maltrata form in plan the outline of 
an enormous boot, this curious figure being the result of the 
skirting round the various spurs of the mountain chain to gain 
length in overcoming the height. As the train proceeds slowly 
winding its way up the heavy inclines, the effect, as seen from the 
upper portion, is very peculiar and interesting. The passenger looks 
down upon that part of the line over which he has just travelled, and 
which seems like a tiny thread some hundreds of feet below him, its 
course disappearing and réappearing round the different hilly slopes 
which distance has dwindled into mere insignificant mounds. 
Between Boca del Monte, Mexico, and Puebla, there are not any 
tunnels, but a large number of bridges and culverts were necessary 
for the crossings of the numerous rivers and streams met with in 
the route along the upper table-lands. Some of these were of 
considerable size, but as they were all of them in comparatively 
open country, they vibe | no difficulty beyond the conveyance 
of suitable building materials. So long as the line traversed the 
mountain range suitable stone for maso’ could always be 


obtained almost close to the site of the work, but out on the upper 
me” good stone is scarce, and in many places had to be brought 
mg distances. The ironwork in all the plate and lattice girders 


was made and fitted together in England, and then sent out in 
small pieces carefully marked for facility of erection. The 
timber-work in the planking, rail-bearers, &c., was partly obtained 
from forests in the locality and partly from the United States. 

Permanent Way.—The line is laid to the gauge of 4ft. 8hin., and 
is single throughout, with the exception of the short length of 
between three and four miles from the city of Mexico to the village 
of Guadalupe, over which portion there is a considerable suburban 
tratiic. Suitable ing places are laid down at nearly all the 
stations. The rails are almost entirely of the Vignoles or flange 
pattern, laid on cross sleepers. They vary in weight from 60 1b. 
to 75 lb. per yard, and differ slightly in section and weight accord- 
ing to the time and portion of the line constructed. The joints 
are fished and the rails secured to the sleepers with dog-headed 
spikes driven on the outside of the rail flange. The latter rails 
are all of steel. The sleepers used are 9ft. long by 10in. wide 
by din. thick, and are laid at a general distance of 3ft. 
from centre to centre, but close together at the joints. 
The selection of suitable wood for sleepers has occupied much 
attention. Good well creosoted Baltic sleepers have been tried on 
a large scale and found to become decayed and useless at the end 
of about four years. Hard strong oak sleepers obtained in the 
country have also been tried in large quantities, and found not to 
last more than three to four years. The timber of both the Baltic 
and oak sleepers seemed to undergo a rapid change and become 
quickly converted into a dry spongy consistency. There was no 
appearance of insect ravages; the timber had evidentiy not been 
mo to withstand the great heat or dryness of the atmosphere. 
The best wood yet discovered for sleepers is “‘zapote.” It is 
essentially a tropical timber, and is exceedingly durable for outdoor 
or indoor work above or below ground. The author has seen 
samples of this wood taken out of buildings said to have been 
erected more than two centuries ago, and certainly there was not 
the slightest sign of decay; the wood was as sound as the day it was 
put into the building. This wood, however, is very scarce and very 
expensive. In colour it is nearly as dark as logwood. It is very 
heavy, and sinks in water, and is so hard that the boring of the 
holes for the spikes, and forming the grooves for the rails is very 
laborious work. It appears to be almost impervious to decay, but 
it has a tendency to split if exposed to the heat of a tropical sun 
for a few months. For this reason the zapote — must be kept 
carefully covered with ballast. The next best quality of timber yet 
found in the country, and of which by far the greater number of the 
sleepers on the line are made, is “‘sabino,” a species of cedar. The 
general colour of this wood is either a light yellowish brown or a 
light pink, and in appearance is very similar to the cedar used for 
ordinary lead pencils. It is a resinous wood with a peculiar fragrant 
odour, and is straight-grained, readily worked, and does not appear 
to be attacked by any insects. In many of the very old buildings 
on the upper plains beams and posts of this timber are still stand- 
ing, and show very little signs of decay. For sleepers it is very 
durable, and those that have been down for several years indicate 
that they are more likely to give way from the actual wearing or 
cutting in of the rail flange than from natural decay. From Vera 
Cruz to Orizava the line is ballasted almost entirely with good 
gravel, and from Orizava to Boca del Monte with either gravel or 
broken stones, according to locality. Between Boca del Monte, 
Mexico, and Puebla, very little gravel can be obtained, and the line 
is ballasted with ‘“‘tepetate,” a species of sandy marl, which, 
although not so good as gravel, appears from experience to make a 
very fair substitute. Excepting in the immediate neighbourhood 
of the stations the line is without any fencing, and the trains have 
to depend upon the cowcatchers of the engines to clear the track 
of any straying cattle which may fail to get out of the way. 

Rolling Stock.-The whole of the rolling stock is fitted with 
central buffers, to which are attached the coupling links or clip 
hooks according to the description of vehicle. This central buffer 
arrangement, which possesses special advantages of its own, is 
absolutely necessary to allow the long rolling stock to be worked 
safely round the exceptionally sharp curves. 

(To be continued.) 


Ir appears that the accounts connected with the Paris Exhibition 
of 1878 are not yet settled; but the office is to be closed at the end 
of the present year. There is a large number of medals still 
unclaimed. 

Tue Hampton Court Fire.—The rider of the jury to their 
verdict, to the effect that the speedy extinction of the flames and 
the prevention of excessive damage was due to the excellent 
apparatus for extinguishing fire at the Palace, and the excellence 
of the Palace fire brigade, must cause gratification to those con- 
cerned. The chief part of the apparatus consists of a double- 
cylinder steam fire engine, which threw six jets of water into the 
fire. This engine is one of Merryweather and Sons’, built upon 
their Admiralty pattern, with a pair of steam cylinders 7in. 
diameter, and pum KO diameter with 18in. stroke. It pumps 
six jets, each aie of throwing 120 gallons of water per minute 
to a height of double that of the Palace buildings ; the boiler is on 
the Field principle, and raises steam within ten minutes from 
lighting the fire. This engine is connected to a main running in 
and around the Palace, and all that is necessary on alarm of fire is 
to couple hoses to the various hydrants and start the engine with 
such excellent results, as has been already shown. 

PROFESSOR CHALLIS.—It is with deep regret that we have to 
announce the death, at the advanced age of seventy-eight, of the 
Rev. Professor James Challis, M.A., F.R.S., Plumian Professor of 
Astronomy and Experimental Philosophy in the University of 
Cambridge, and Fellow of Trinity College. He expired at his 
residence at Cambridge, after a long illness, on Sunday, the 3rd 
instant. Professor Challis, than whom no living man had rendered 
more service to astronomical science, graduated at Trinity College 
as Senior Wrangler and first Smith’s prizeman in 1825. He was 
appointed to the Plumian Professorship in 1836, in succession to Sir 
George Airy, late Astronomer Royal. During his long life he has 
contributed a great many papers to science, and prepared several 
works on teaching science. One of his first papers, in 1828, was 
an extension of Bode’s empirical law; this was followed by others 
on aberration of light, observations on comets and the small 
planets, velocity of sound, lunar eclipses, occultation of stars by 
the moon, theorems in hydrodynamics, the zodiacal light and 
shooting stars. His later papers are more mathematical, and they 
number altogether about two hundred and thirty memoirs, In 
1869 he published his work on the ‘‘ Principles of Mathematics and 
Physics,” which is characterised by great clearness of style, and is 
the result of much thought; the style of this work may commend 
itself to anyone seeking a good model of terse, pure English. 
Still later, in 1873, he issued, ‘An Essay on the Mathematical 
Principles of Physics, with Reference to the Study of Physical 
Science by Candidates for Mathematical Honours in the University 
of Cambridge,” the conclusion of which we may quote to illustrate 
his style: “‘It may, I think, be asserted that the completion of 
these theories will demonstrate the existence of a vast and won- 
derful mechanism, of which not the least wonderful quality is its 
being so constructed that we can understand it. If it be objected 
that we do not know what the zther is, or what atoms are, it seems 
sufficient to answer that by personal experience we can understand 
with what qualities they are endued as elementary constituents of 
the system of the universe, and that this is enough for enabling 
us to comprehen¢, the whole of the mechanism. It would be 
thought unreasonavie if an engineer, after explaining the construc- 
tion of a steam engine, should be required to say what fire is or 
what water is ; he would think that his explanation of the mecha- 
nism and working of the engine should satisfy the inquirer if it 
rested on properties of fire and water that are known by ordinary 
observation. Just so our knowledge of the mechanism of the 
earth and heavens ought to be regarded as complete when the 
explanation of it has been made to depend exclusively on proper- 
ties of the constituent elements which are perfectly intelligible to 
us by common experience and observation.” 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


THE mills and forges have been unusually busy this week in prepar- 
ing for the suspension of operations for stock-taking and for the 
holidays, Numbers of them will remain idle for the whole of the 
Christmas week, but those which are best off for orders, including 
some of the old sheet mills, will resume on Wednesday night. 

There were sbeet makers on ‘Change in Birmingham this after- 
noon who reported a fair number of new sales during the past 
week, chiefly to the galvanisers. Prices, however, were not 
stronger than a week ago, Singles were £8 to £8 5s,, doubles 
might have been had at a minimum of £8 15s., though, on the 
other hand there were a few makers who declared they would sell 
for nothing less than £9 5s., and lattens were £9 15s. to £10. 

Thin—stamping—sheet makers reported a ~~ call on foreign as 
well as home account, with prices unchanged. 

Plate makers spoke of a quiet but steady demand. Tank and 
girder sorts are the qualities that are selling most freely at date. 
For these £8 10s. was the figure quoted this afternoon. 

Manufactured iron of a description needed by the railway wagon 
companies has recently been in increased sale, One such contract 
just booked is for 800 tons of one of the best brands, 

Earl Dudley’s bars remain at £8 12s. 6d,, and those of the other 
chief houses at £8 to £7 10s. Capital quality bars are, however, 
plentiful at £7, and even at £6 10s, bars, of a fibre which the 
makers assert will bear working on a smith’s anvil, are obtainable. 
Nail strips are being rolled at £6 10s., while coopers’ hoops are £7 
to £7 2s. 6d, 

Tin-plate makers were rather firmer in their prices to-day, conse- 
quent upon the lessened competition resulting from the Welsh 
failures. Still they were not generally able to obtain their full 
quotations of 22s. per box for coke and 25s, for charcoal, deli- 
vered at Bristol, Swansea, Liverpool, and other outports, 

Some agents of Derbyshire and other distant pig makers reported 
good sales, and still better inquiries, during the last week or two. 
In one case it was asserted that a contract of 3000 tons of pi 
in a line had been booked. Certain agents, too, asserted that their 
principals had sold their full make forward for the first quarter of 
the new year. Here and there, therefore, prices were to-day a 
little stronger. Derbyshires were 47s. 6d. upwards; good Leicester- 
shire pigs were quoted 50s., delivered at stations hereabouts; and 
Lincolnshire pigs at 51s. Hematites were 65s. to 70s. on the open 
market. Turley’s—native—all-mine pigs were 67s. 6d. for hot 
blast sorts; Bradley’s ‘‘ Caponfield ’—native—mine pigs were 55s, 
to 56s, 3d.; and their common forge pigs, 42s. 6d. 

The activity in the chain, cable, and anchor trades around 
Netherton and Tipton is greater at the present time than has 
marked the Christmas season for several years past. 

The refusal of the coalmasters to grant the demands of the men 
for a further rise in wages on January Ist has been received with 
considerable dissatisfaction, and the nen have determined to hold 
representative meetings on the subject early next week. 

The council of the Wolverhampton Chamber of Commerce have 
determined to submit the following resolutions to the annual 
meeting of the A iated Chambers, to be held in London next 
February :—(a) ‘‘That the Executive Council be requested to 
memorialise the Government in favour of the appointment of a 
Select Committee or Royal Commission, to report upon the present 
canal system, especially in its relation to railways.” ()) ‘* That in 
the opinion of this association it is desirable to amend the definition 
of trade machinery expressed in Section 5 of the Bills of Sale Act, 
1878, so as to extend the exemptions contained in such section.” 
(c) ‘*That in the case of winding-up of joint stock companies the 
proceedings should be in the Bankruptcy Court intead of the Court 
of Chancery.” 

The East Worcestershire Waterworks, which have been con- 
structed at Burcot, Blackwell, near Bromsgrove, to supply the 
manufacturing towns and districts of East Worcestershire with 
water, were formally opened a few days ago by Mr. C. P. Noel, 
deputy chairman of the company. The engines were started, and 
in a few seconds they forced the water to Redditch, Bromsgrove, 
and the Lickey district, distant respectively five, two, and three 
miles. The works have been inspected by a large number of people. 

The South Staffordshire and Birmingham District Steam Tram- 
ways Extension Bill, which has been deposited in the private bill 
office of the House of Lords, seeks to incorporate the South 
Staffordshire and Birmingham Steam Tramways Company, and to 
empower them to — existing and construct newtramways. The 
capital proposed to be authorised is £300,000, divided into 30,000 
shares of £10 each. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—The iron market here continues in much the same 
depressed condition which has prevailed for the last month or so, 
and that there will be any material change before the turn of the 
year is now altogether improbable. The usual stock-takings and 
the holidays will necessarily stand in the way of any large buying; 
but apart from this, there is the belief entertained by consumers 
that prices will have to give way still further, and although stocks 
are for the most part low, where they have iron to go on with 
users generally prefer to wait. During the week a few sales of 
foundry iron have been made to some of the engineering firms in 
the district on the basis of the recent reduction in prices, but for 
forge qualities there bas been little or no inquiry, and where any 
offers have been made they have been at under current rates. 

There was a full attendance at the Manchester market on 
Tuesday, but little or no buying goingon. Lancashire pig iron for 
the present seems to be altogether out of the market; local 
makers have not yet issued revised lists, their old rates of 49s. to 
50s., less 24, for forge and foundry qualities delivered equal to 
Manchester, are now quite out of the question, and offers are not 
being made to test what they would really be —— to take, so 
that there is actually no business being done in local brands, A 
few transactions in district brands of pig iron are reported on the 
basis of 48s. 6d., less 24, for No. 3 foundry Lincolnshire delivered, 
but for forge qualities, which are quoted at 47s. 6d., buyers are 
not to be found at this figure, although orders might be secured at 
about 6d. per ton less. For good brands of Derbyshire iron the 
average figure is about 49s. to 50s., less 24, delivered here, but 
there are sellers at 1s. per ton under this point. 

For hematites there are inquiries in the market, and consumers 
show a disposition to buy forward at low prices. During the week 
a large order for Bessemer hematites has been given out by the 
Manchester, Sheffield, and Lincolnshire Railway Company. The 
order, which amounts to 5000 tons, has been distributed amongst 
several firms, and I am unable therefore to give the precise figure 
at which it has been placed, but an average of 62s, 6d. to 63s. 6d., 
less 24, delivered equal to Manchester, will be pretty near the 
mark, 

Finished iron makers report very few orders coming in, and 
although forges generally are being kept going with deliveries, 
some of the works which have a large output are beginning to feel 
seriously the dearth of new business. There is, however, compara- 
tively little disposition to yield in prices ; here and there makers, 
no doubt, would be open to book good specifications for bars at 
£6 7s. 6d., but the average figure remains at £6 10s.; —_ £7 to 
£7 2s. 6d.; and sheets, £8 10s. to £8 12s, 6d. per ton delivered 
equal to Manchester. 

Founders report a slackening off in work, and prices are cut 
very fine to secure orders. I have heard of builders’ castings being 
done at less than £4 10s, and ordinary 4 es castings can be bought 
at as low as £4 10s, to £4 12s, 6d. per + delivered into 
Manchester. 
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Some branches of engineering keep Ng scm and this is especially 
the case with locomotive builders who have orders to carry them 
forward for some time. Tool makers and firms engaged on special 
classes of work are also kept well employed, but it can scarcely be 
said that the general engineering trade of the district is brisk. A 
good many complaints are made of the want of new orders to take 
the place of those being worked off, which indicate a falling off in 
prospect. The men, however, do not sy any shortness of 
employment, as the activity in some branches is sufficient to 
absorb surplus labour from others, 

The Mayor of Manchester—Alderman Hopkinson—himself an 
engineer, and formerly partner in the firm of Messrs. Wren and 
Hopkinson, has consented to take the chair at the annual dinner of 
the Manchester Association of Employers, Foremen, and Draughts- 
men, tobe held in February next. 

Although electric lighting can scarcely as yet be said to have 
established its claims as a competitor with gas, its application to 
=— buildings and works is being slowly pushed forward in this 

istrict. I have previously referred to its introduction at the 
engineering works of Messrs. Mather and Platt, Salford; and more 
recently at the Manchester Royal Exchange. In cotton mills, 
where the risk of fire is so great, there would certainly seem to be 
a wide field for the introduction of a system of illumination 
attended with less danger than the open gas light, and the first 
experiment with electric lighting in this direction is now being 
made. At the quarterly meeting of the Higginshaw Spinning 
Company, Oldham, last week, it was stated that Messrs. Weston, 
of London, had entered into arrangements for lighting one spin- 
ning room and part of a card-room with sixty-six of their patent 
incandescent lamps, the mill company providing the driving power, 
and Messrs. Weston pies down the necessary plant and machi- 
nery at their own risk in case of failure. 

Last week I referred to the extraordinary termination of a 
meeting in Salford which had been promoted with the object of 
memorialising the Corporation with reference to the smoke 
nuisance. As an illustration of how little real difficulty there 
is in the way of successfully effecting an abatement of smoke with- 
out the aid of any complicated or expensive arrangements—which 
have been one of the chief obstacles in the way of securing a com- 

tively pure atmosphere in the neighbourhood of works—it may 

of interest to refer to what has been done at the Miles Platting 
Locomotive Works of the Lancashire and Yorkshire Railway Com- 
pany. Mr. Yates, the chief of the department, has adopted a 
very simple and effective arrangement to the various firing boilers 
and furnaces throughout the works, by simply introducing steam 
and air direct to the fire-grates, and has secured a practically per- 
fect combustion. This is done without any complicated mechanism 
whatever, Its success is solely the result of careful observations 
as to the proper application of well-known principles in the most 
simple manner possible to the requirements of the respective fires, 
and the effective way in which Mr. Yates has overcome any diffi- 
culty in dealing with the smoke suggests the possibility that simi- 
lar careful study might in other cases attain the same end by 
equally simple means, 

Notwithstandi ble difficulties, of which an illustration 
was recently afforded at Blackburn, steam tramways are gradually 
making headway in Lancashire. The Manchester, ny Rochdale. 
and Oldham Steam Tramway Company has now nearly comple 
its line, which links on to the Manchester system at Kersale. 
The whole of the metals are of steel, and the gauge is the same 
as on the Manchester and Salford Tramways. The engines are 
being built by Messrs. Wilkinson and Co., of Wigan, and Messrs. 
Beyer, Peacock, and Co., of Gorton, and are of similar construction 
to those which have been in use for some time past at Nottingham 
and Wigan. The whole of the omeer* system when completed 
will extend over upwards of forty miles, connecting a number of the 
outlying towns throughout the district. 

In the coal trade a somewhat better demand is being main- 
tained both for house fire and manufacturing classes, but this is 
due more to special causes than to any actually established im- 
eo in the market, and colliery proprietors in many cases 

nd it very difficult to hold to their full rates. The average prices 
at the pit mouth are about as under :—Best coal, 10s. to 10s. 6d.; 
seconds, 7s. 6d. to 8s, 6d., according to quality; common house 
coal, 6s. 6d. to 7s.; steam and forge nah 6s. to 6s. 6d.; good 
~— , 48. 9d. to 5s, 3d.; and good slack, 3s. 6d. to 4s. per ton. 
ith more favourable weather vessels have not been quite so 
scarce at Liverpool and Garston, and orders have been shipped 
which have been held in abeyance, but there is no very great actual 
improvement in this branch of trade, and comparatively low prices 
are still being taken. 

Barrow.—There is no change to note this week in the hematite 
pig iron trade, the business doing being of an exceedingly limited 
character. There are, I am told, but very few orders coming to 
hand, either on home or foreign account, and what I have had 
occasion to note previously is becoming more confirmed every day, 
namely, the buyers of iron seem to be very reluctant to enter into 
any busi tr tions until the commencement of the new year. 
Owing to the absence of leading tra ti it is impossible to 

ive accurate quotations, but I am informed that prices are not so 

m as of late; 55s. to 56s, per ton is the quotation for ordinary 
qualities of Bessemer iron, although I have heard that sales have 
been effected at lower prices, 54s. per ton is the ruling quotation 
for No. 3 forge iron at works. There is a good demand for iron ore at 
from 13s, to 14s. per ton at mines. There is a good employment 
ruling amongst steel makers, who are well sold forward with all 
descriptions. Very few new orders are falling into the hands of 
iron shipbuilders, but they are, nevertheless, fairly employed at 
present, and are in negotiation for new work. There is a heavy 
consumption of coal and an efficient supply. Quietness reigns in 
the shipping trade, although heavy consignments of steel and iron 
are being shipped. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE late severe cold weather has had the effect of staying the 
movement for reducing miners’ wages, and there is now little 
prospect of the question being revived before the spring of next 
year. It is somewhat curious to observe how speedily the storm 
drifted away even all negotiations on the subject. The manager 
of one of the largest collieries in South Yorkshire informed me 
that the movement for the repeal of the 10 per cent. would soon 
take as serious proportions as the miners’ agitation which led to its 
being conceded. Twenty-four hours after our conversation the snow 
began to fall, and long before it cleared off the very idea of reopening 
the wages question had been abandoned. The miners’ officials, 
emboldened by the collapse of a movement to deprive them of 
what they had so recently gained, have been actively pushing their 
agitation for the restriction of the output to five days’ labour a 
week and eight hoursa day. They are also boldly going forward 
for another 10 per cent. advance. I have reason to know that 
although many of the coalowners were strongly opposed to an 
disturbance of the existing wages arrangement, they will all 
present a firm front to the doctrine of idleness if it is attempted 
to carry it into practical effect. 

An interesting item of the week is the purchase of the Limerick 
Wheel, from the Sheffield Water Company, by Alderman David 
Ward, of the firm of Ward and Payne, West-street. The Limerick 
Wheel is situated near Malin ve which was brought into 
sory a at the great Sheffield flood in 1864, and from that day 

remained a total wreck. It consists of over eleven acres of 
freehold land, with all the ashlar, stone, and other building 
material on the ground, It is Mr. Ward’s intention to rebuild the 
Wheel, and erect extensive works for the further development of 
the steel, sheep-shear, and edge-tool branches of his business, and 
if he pleased he could transfer the whole of his great undertaking 
to the locality, and thus have at liberty for mercantile establish 


valuable in the town. In 1864 Mr. Joseph Barker, one of the 
proprietors of Limerick Wheel, was lost in the flood, which caused 
the drowning of 240 persons and the destruction of property to the 
value of half a million sterling. 

Mr. David Craven, the well-known contractor for embankments, 
who constructed the Dale Dyke reservoir, which burst and caused 
the Sheffield flood, died at Sheffield on the 15th inst., and was 
buried on the 19th at Ecclesall churchyard, in the presence of a 
large concourse of friends. Mr. Craven, after the calamity, was 
engaged to rebuild the reservoir. A committee of five engineers 
— ne that the giving way of the embankment was owing to a 

ndslip, 

The coal dealers in this district have established a Coal Mer- 
chants’ and Agents’ Protection Association. Mr. Thomas Firth 
has been appointed president. 

It spite of the thaw which has cleared off the snow in the towns, 
and penetrated far enough into the country to prevent skating, 
there is still a keen demand for skates, a hard winter being, for 
some reason or other, generally anticipated. 

Messrs. Steel, Tozer, and Hampton, the Ickles, Rotherham, have 
just taken a contract for 4000 tons of steel rails for the Great 
= Railway. Rails are now making about £5 2s. 6d. at the 
works. 

Earl Fitzwilliam has a strong objection to the interference of 
union officials in his colliery affairs. At Elsecar the men have 
complained about not getting the 10 per cent. generally conceded 
in uth Yorkshire. Earl Fitzwilliam, through his steward, 
Admiral Douglas, informs them that it is his desire all his work- 
men should be well paid for their labour, and be as comfortable as 
possible; but he will not brook the interference of outside people 
who have no connection in any way with the work of the colliery. 
His lordship adds that as his colliers do not seem to be able to 

et along with satisfaction to themselves, they had better look out 
for other situations. The letter of course has given great umbrage 
to the colliers. 

The official returns of the quantity of coal carried to London 
show that there were sent by rail last month 606,367 tons, as 
against 654,908 tons in October. There was not such a large 
a off in South Yorkshire as in the Silkstone and Derbyshire 
fields. 

The Yorkshire Miners’ Association, which meets at Barnsley, is 
making rapid progress, its members’ roll now showing 15,000 names. 
At the last Council ting 105 delegates attended, and nearly 
£700 was received for contributions, &c., being the fortnightly 
receipts from the lodges. The Council has passed resolutions 
approving of the construction of the Manchester ship canal, and 
giving its hearty sympathy to the directors of the company. The 
Council has also passed resolutions strongly condemning Sunday 
labour in coal mines, and recommending that an agitation be com- 
menced in the district “‘ on the question of not allowing—for the 
first time—men to work in the mines above twenty years of age 
before any person be allowed a set of tools.” 

The year’s business, which will practically close to-day, has been 
on the whole fairly satisfactory, though not quite up to general 
expectation. The collapse of American business during the closing 
months of 1882 will have a very serious influence on the total 
trading when the official returns are published. At present the 
exports of Sheffield goods to the States are very limited, and in 
some items—such as steel rails—temporarily suspended With the 
colonies and the Continent there has been a decided improvement, 
and the home trade generally has been better. Work for the new 

ear, however, is not so promising as at the close of 1881. The 
eavy branches have much brighter prospects than the lighter 
departments, 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE was but a poor attendance at the Cleveland iron market, 
held at Middlesbrough, on Tuesday last, and few sales were made 
of either pig or manufactured iron. The tone of the market was, 
however, somewhat firmer than last week. The price quoted by 
merchants for No. 3 g.m.b., for early delivery, was 43s. per ton, 
and what business they did was at that figure, or 3d. per ton more 
than they accepted during last week. Makers outside the com- 
bination were also quoting 43s. for No. 3. The principal firms, 
however, asked 43s. 6d. and would not take less. A good many of 
them have three months’ work in hand, and can well afford to 
wait and see what the immediate future will bring forth. It is 
not improbable that a better feeling will arise with the new year, 
but in the meantime very little business is likely to be done. 
The Cleveland ironmasters have decided to continue to restrict, 
their production of pig iron 12} per cent. until the end of March, 
when the matter will be again considered. 

Next week and the week after the Cleveland iron market will 
vod on Wednesday instead of Tuesday, on account of the 

olidays. 

The stock of Cleveland iron in Messrs. Connal and Co.’s Middles- 
brough store, on Monday night, was 99,823 tons, being a decrease 
of 911 tons for the week. 

The shipments have improved somewhat with the milder weather 
of the last few days, but the total quantity for the month is not 
likely to be large. Upto Monday night only 30,164 tons of pig 
iron and 8974 tons of manufactured iron had been shipped. 

The manufactured iron trade has not improved during the past 
week. Orders are being given out very slowly, and there is the 
greatest difficulty in getting specifications to keep the mills going. 
Prices are ets ship-plates being £6 10s. to £6 15s., angles 
£5 17s. 6d., and common bars £6 per ton, all free on trucks at makers’ 
works, less 24 per cent. discount. Puddled bars are £4 per ton net at 
works, The plate-makers have decided to close their mills fora week ; 
some of the firms will close for the Christmas week, and others for 
the New Year’s week, as may be most convenient to themselves. 

Messrs. Bolckow, Vaughan, and Co., of Middlesbrough, are 
putting up another new converter for the manufacture of basic 
steel ingots by the Thomas and Gilchrist process, and have a 
second new one on order. When Messrs. Bolckow, Vaughan, and 
Co. have got these two converters to work, they will be able to 
produce about 16,000 tons of basic steel per month. 

Messrs. Jones Bros., of the Ayrton Ralling Mills, Middlesbrough, 
have commenced the manufacture of steel plates. They have an 
order in hand for 1000 tons for a firm at Glasgow, and made 
50 tons of them last week. The steel blooms they are using are 
supplied to them by the Darlington Iron and Steel Company. It 
is said that Messrs. Jones Bros. intend to put down a new mill 
specially for rolling steel. 

The ironworkers in the North of England have lately been having 

tings to i the question of joining the Ironworkers’ 
Association, in addition to belonging to the Board of Arbitration. 
An appeal was made by the council of the Ironworkers’ Association 
some little time since. The leaders of the men have also pressed 
them to take the matter up, and the result is that large numbers 
have joined the Association. It is now intended to make some 
changes in carrying on the work of the Board of Arbitration, and 
it is believed the men will work more harmoniously now that they 
also belong to the Association. At all events, they will be more 
under control. 

The Skerne Ironworks at Darlington were stopped on Friday 
last, throwing idle about 600 millmen and puddlers. The stoppage 
is owing to the work in hand having been completed, and the 
masters having decided not to book fresh orders at the present 
unremunerative prices. The men did not receive any notice, and 
decided at a meeting held on Tuesday night to demand six days’ 
work, or six days’ pay in lieu of notice. 

The Bishop oh «he Iron and Steel Works are also likely to be 
temporarily closed. The district Local Board of Health has been 
= the proprietors on account of the nuisance said to arise 


ments the property in West-street, which is one of the most 


rom the smoke emitted ty their furnace stacks, and also from the 
fumes pr ding from their cinder tip. The worry and uncer- 
tainty arising from this prosecution, together with the undoubted 


= 


slackness of trade at the moment, have caused the proprietors to 


decide upon the above measure. Intense indignation has been 
manifested by the workmen, who will be thrown out of employ- 
ment, and by the tradesmen of the town, against the authors of 
this unfortunate prosecution. It is considered that £500 per 
week will be lost to the neighbourhood, and property will certainly 
depreciate in value. Not only so, but no one will, it is thought, 
attempt again to carry on the works, even should times improve, 
for fear of a renewal of this legal prosecution. Surely the 
members of the Bishop Auckland Local Board can never in their 
infancy have been taught that “‘ fools only, quarrel with their bread 
and butter.” 

Thus it will be seen that the manufactured iron trade of the 
North is in rather a bad way. Should, however, such extensive 
stoppages continue to take —_ the production may soon be over- 
taken by the demand. The output of the Skerne and of the 


Auckland Works amounts collectively to 900 tons per week, or, 
red) 8 per cent. of the entire make of the North of England plate 
trade, 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THERE has been rather more animation in the warrant market 
this week, not that there is any actual improvement in the 
legitimate trade, but on account of considerable purchases having 
been made by speculators in the belief that quotations will advance 
towards the close of the year. They are, no doubt, warranted in © 
this impression, as it has frequently been verified. But there have 
been exceptions when warrants have advanced at this season, 
those occasions being either when trade was well known to be bad, 
or when the good reports about to be issued regarding it were dis- 
counted. The condition of the pig iron trade just now is pretty 
well understood by all who take a particular interest in it, but it is 
not unlikely that outsiders may be attracted by a rumoured 
advance in prices, and induced to purchase. This week the prices 
of warrants have been advancing, although not to a a 
extent, and this in the face of advice of an unfavourable 
nature from nearly all the foreign markets. Freights 
for pig iron showa decided fall to the United States; but the 
demand for Scotch pig iron there at present is by no means very 
brisk. The failures in the English iron trade have for the moment 
certainly had no evil influence upon our market. The stock of 
pigs in Messrs. Oonnal and Co.’s Glasgow stores is still on the 
decrease, although the exports have been small on account of bad 
weather, 

Business was done in the warrant market on Friday forenoon at 
49s. to 49s. 2d. cash and 49s. 2d. to 49s. 44d. one month, the after- 
noon’s quotations being 49s. 24d. to 49s. 34d. cash and 49s, 43d. to 
49s. 6d. one month. On Monday business was done at from 
49s. 1d. to 49s. 24d. cash, and 49s. 44d. one month. Business was 
done on Tuesday up to 49s. 5d. cash, and 49s. 7d. one month. On 
Wednesday business was done at 49s. 6d. to 49s. 9d. cash, and 
back to 49s. 74d. At the close to-day—Thursday—the market was 
firm, with business up to 49s. 114d. cash. 

The prices of makers’ iron are as follow :—Gartsherrie, f.o.b. at 
Glasgow, per ton No. 1, 63s. 6d.; No. 3, 54s.; Coltness, 67s. 6d. 
and 56s.; Langloan, 67s. 6d. and 56s.; Summerlee, 63s, and 53s.; 
Calder, 63s. and 52s.; Carnbroe, 56s. and 51s.; Clyde, 54s. and 
51s.; Monkland, 51s. and 49s.; Quarter and Govan, each 50s. 6d. 
and 48s. 9d.; Shotts, at Leith, 63s, 6d. and 56s.; Carron, at Grange- 
mouth, 53s.—specially selected, 57s. 6d.—and 52s.; Kinneil, at 
Bo’ness, 50s. and 48s. 6d.; Glengarnock, at Ardrossan, 56s. and 
— bn 3 Eglinton, 51s. 6d. and 49s. 6d.; Dalmellington, 51s. 6d. 
an 


Although the malleable ironworks are busy, there is a lack of 
work i the future, but this may probably to some extent 
be supplied by the beginning of the year. Bars are — at 
£6 5s. to £6 15s. -_ ton ; angles, £6 2s. 6d.; and ship-p , £7 
Steel angles are £8 15s.; ship-plates, £10; boiler-plates, £11. 

The past week’s launches on the Clyde include, by Messrs. Bar- 
clay, Curle, and Co., of Glasgow, an iron sailing ship of 1575 tons, 
named the Anaurus, for the Clyde and San Francisco trade of 
Messrs. Carmichael, of Greenock; by Messrs. David J. — 
and Co., of Port Glasgow, a twin-screw steamer, 180ft. long an 
100-borse power, entirely built of steel, named the Mayrink, for 
Messrs. Reis and Co., of Rio de Janeiro ; by Messrs. Alex. Stephen 
and Sons, of Linthouse, Glasgow, a beautifully modelled steel 
screw steamer of 1750 tons, named the Rosslyn, for Messrs. John 
Warrack and Co., of Leith; by Messrs. T. B. Leath and Co., of 
Rutherglen, a paddle-wheel steamer of about 400 tons, designed 
on the double-bow principle, built from steel supplied by the Steel 
Company of Scotland, guaranteed to steam 15 knots per hour, and 
. — 1200 passengers, for the Port Jackson Steamship Company, 
of Sydney. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal and iron industries are in tolerable activity, the total 
clearances of coal and iron for the week show this: Coal, 180,000 
tons; iron, 6200 tons. I hear, however, complaints from a few of 
the principal coalowners of a slackness of trade. In the placing of 
the large contracts for the steam companies some collieries had the 
lion’s share, and the result is that one can see a colliery in fullest 
activity in one part, and a neighbouring one doing little. This 
applies principally to steam. House coal, especially of the best 
kind, is in good request, and there is no difficulty found in getting 
best market quotations. Small coal is in good requirement. Pit- 
wood is very scarce. 

The leading subject of comment at present is the number of 
disastrous failures we have had in Wales, principally amongst the 
tin-plate men. Since my last Vernon’s—D. Morris and Co.—have 

bed, an ther small one in the Ystalyfera Valley. 
Individual suffering in this case may be expected to lead to general 
good. The tone of the market is much healthier, prices are look- 
ing up, and as a lessened output is certain, there has been a greater 
anxiety to place orders than has been known for some time past. 
Tronmasters in Wales have suffered severely as well as coalowners 
from the late failures. 

It is expected that in another week the new railway from 
Cyfarthfa works to the junction with the London and North- 
Western will be completed, and then the ponderous machinery 
required for the steel works will be brought from the North. The 
Dean Forest colliery owners have to give an advance of 5 
per cent. 

The Duffryn Rhondda Colliery has been reopened. This is 
situated in the upper part of the Messing district, and will employ 
about 100 men. 


The a Dock scheme, which is expected to affect the 
Maesteg, and districts in vicinity, is taking form, directors having 
been named. The promoters are sanguine of success, and base 
their opinion on the high railway dividends realised from the 
quarter through which the new line connecting the docks will run. 
Per contra it may be urged that the strong argument against them 
will be, “‘ Will not the Bute Dock extension meet all require- 
ments?” This is the nut which will have to be cracked. 

The healthy character of the coal trade of Wales is nowhere 
more strongly shown than at Newport, from which port last week 
nearly 50,000 tons of coal were sent. This is close upon the total 
sent from Cardiff ten years ago. 

Patent fuel is firm in demand and prices. Foreign ores, principally 
Bilboa, are coming to hand freely. 


Ir is proposed to build a new dock at Halifax, Nova Scotia, but 
as there is no site on which the dock can be wholly excavated, it 
will be necessary to build out into the water with caisson appli- 
ances, 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ojlice officials, by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of — the proper number of the Specizication. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When patents have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 

12th December, 1882. 

5917. and Macuryas, W. F. Smith 
and A. Coventry, Salford. 

5918. Dynamo-eLecrric Macuines, H. H. Lake.—(R. 
H. Mather, Windsor, U.S.) 

5919. Separatinc Yarn from Paper Tvses or Cops, H. 
J. Haddan —(B. Scheidecker and R. Kohl, Thann.) 

5920. Arr Pomps, J. C. Baker, Liverpool. 

5921. Compocnp Enorves, &c., H. Dansey and 
Robinson, London. 

5922. Bausugs, 8. Pitt. —(M. G. Imbach, New York.) 

5923. Sea-cornc Vesse.s, J. H.Johnson.—(D Ammen, 

Beltsville, U.S.) 

Decoratinc Watts, &c., J. H. Johnson.—(4. 
Juncker, Paris.) 

5925. Mixers’ Sarety Lamps, W. Morgan, Pontypridd. 
5926. Treatinec, &c., ORGANIC Bopiss by an ELEcTRO- 
paTHic Metuop, H. Haug & A. Wienand, Germany. 
5927. Bichromate of Purasn, F. C. Glaser.—(P. Romer, 

Elberfeld.) 

5928. TusvLar Structures, H. N. Maynard and H. J. 
Cooke, London. 

5929. CottapsisLe Tunes, C. E. H. Cheswright.—(C. 
Cheswright, Cognac, France.) 

5930. Wicks, J. Telfer, Glasgow. 

5931. CapsuLes for Borries, &., C. E. H. Cheswright. 
—+(C. Cheswright, Cognac, France.) 

5982. Sunstrrvte for LinsEep O11, P. G. Prussia. 

5934. ORNaMENTING Gtass, &c., R. . Frank. 
Micciulio, Rossano, Italy. ) 

5934, Sawinc Woop, W. R. Lake.—(R. 

5935. Musica, Instruments, W. R 
Hammind, ay U.8. 

5936. LEATHER, W. R. Lake.—-(J. W. U.SY 

5937. DispLayinc ADVERTISEMENTS, W. R. Lake.—( IV. 
Akin, New York, U.S.) 

5938. Boxes and Sares, W. R. Lake.—(M. Merrill and 
J. H. Nolan, Boston, U.8.) 

5939. Removine Greast, &c., from Frep-waTer, A. 
M. Clark.—{D. D. Wass, &. Stuart, J. C. Henderson, 
and T. Motley, New York, U.8.) 

13th December, 1882, 

5940. Tricycies, &c., W. H. Thacker and J. T. Green, 
Nottingh: im. 

5941. Surracine Macnring, C, Pieper.—(H. Friederichs, 
Hanover.) 

5942. Cicars, &¢., O. W. T. Barnsdale, ~ ee 

5943. SPOOLING Macurnes, T. Hand and J. T. Wib- 
berley, Blackburn. 

5944. COVERS or STOPPERS for Bortes, &c., E. Edwards, 


London. 

5945. a and Screw Hooks, &c., A. H. Adams, 
Handsworth. 

5946. Marine Inxs, H. W. Langbeck, London. 

5947. SupmManine C. G. Clarke and St. G. 
Moore, Kingston-upon-Hull. 

5948. Wepazs, &c., G. Guthrie, Sunderland. 

5049. Sarery APPARATUS for SHIPS’ Ho ps, R. C. Scott, 
Litherland. 

5950. SicNaLiinc Apparatvs, W. R. Sykes, 

Nunhead. 


S. Greenlee, U. > 
Lake.—(4. 


5951. Warcues, A. B. Cole, Coventry. 

5952. Pressinc Asbestos into Woop, &c., I. A. Timmis, 
London. 

5953. Puriryinc, &c., Coat Gas, J. F. G. Krom- 
schréder, London. 

5954. Furnaces, T. Cocker and J. Ellis, Gildersome. 

5955. ConTROLLING aud Apparartvs, A. G. 
Henderson and J. A. Kelman, London. 

5956. ILLUmMrNaTING and other Gases, A. G. Henderson 
and J. A. Kelman, London. 

5957. TaBLes, A. Thomson, Glasgow. 

5958. ComBrne Woot, &c., J. H. Whitehead, Leeds. 

5959. Tanwinc SKINS and Hives, P. Jensen. HS. A. 
Garveri, Stavanger.) 

5960. ComBINED VENTILATING and FIRE-EXTINGUISHING 
Apparatvs, C. Brothers, London. 

5961. Dynamo or Macuiness, G. L. 
Anders and J. B. Henck, jun., London. 

5962. PHorooraPHic A. Aron.—(A. Aron, 
Paris.) 

5963. Encravinc Macuines, F, Wirth.—(L. Limberd 
and M. Salin, Hanan. 

5964. SHepprmsc Apparatus for Looms, J. Irving, 


Barnsley. 
14th December, 1882. 

5965. Stipe Vatves, C. Pieper.—(&. Blass, Prussia.) 

5966. ConDENsING Matrers in Gas, J. Jameson, New- 
castle-upon-Tyne. 

5967. Permanent Way, F. C. Glaser. << Abt, cc: 

5968. VerticaL Steam Borers, A. H. B. Sharpe an 
F. Palmer, Lincoln. 

5969. Vatves of Mortve Power Encines, W. Har- 
greaves and W. Inglis, Bolton. 

5970. PentaGRaPH ENGRavinG Macuines, J. Mowat, 
Barrhead. 

5971. Coverinc Stairs with Carper, &c., H. Haw- 
good, Richmond. 

5972. Ionrrinc Gas, &c., T. Rowan, London, and S. 
Williams, Newport. 

5973. Sprnxinc Fiperes, F. Ripley, Bradford. 

5974. Looms, D. Eastwood, Luddenden Foot. 

5975. AERATED WaTER, J. Sellers, London. 

5976. Keys, J. H. Johnson.—(£. C. EB. Gallois, Paris.) 

5977. GaLvanic Batreries, J Rapieff, London. 

5978. AcruaTING Pornts, H. Johnson, Eccles. 

5979. Fastenincs for &., F. R. Baker, 
Birmingham 

5980. Grass Borries, &c., H. E. Newton.—(De Poilly, 
De Fitz-James, and De Brigode, Paris.) 

5981. TreaTinc Sewace, R. Nicholls, Hendon. 

5982. Brackets, T. Smith, Brockley, and J. Drewitt, 
Peckham. 

5983. Bicycves, &c., R. W. Brownhill, Walsall, 

5984, FirecraTeEs, &c., J. Shepherd, Manchester. 

5985. PotisHinc JEwe.s, &c., W. Wise.—(J. T. 
Ure and J. T. y Nogues, Barcelona.) 

15th December, 1882. 
5986. BLastinc Exptosives, R. Hannan, Glasgow. 
5987. SELF-RECOVERING HypRavLic STEERING GEAR, 
C. Stout, Carnarvon, and C. H. Hillcoat, Liverpool. 
5988. Cueckine the Receipt of Money, T. Wrigley and 
J. Maynes, London. 

5989. Bichromate of Sopa, C. D. Abel.—(F. C. Glaser, 
Berlin.) 

5990. Heatinc Water, A. W. L. Reddie.—-(Z. Theisen, 
Lendenau, Germany.) 

5991. Tricycies, &c., 0. Piblfeldt, Coatham. 

5992. Stove Grates, Hoyles, Upperthorpe. 

5993. Wire Ciotn, N. and L. Greening, Warrington. 

5994. PROPELLING Steerinc Suips, &., H. J. 
H an.—(J. L. F. Barbier. France. ) 

5995. Wasninc, &c., Woot, H. J. Haddan.—(E. Trem- 
sal, Loth, Belgium.) 

5996. FLusninc Apparatus, C. W. Gauntlett, Southsea. 

5997. InoninG, &c., H. Oldershaw, Leicester. 

5998. Breaxkine Stones, &c., L. L. Loizeau, Paris. 

5999. New Process of Incrustation, E. Truchot, Paris. 

6000. LicuTinc Apparatcs, C. L. A Baatsch, Clapton. 

6001. Wire, &c., O. Schilzig. —(G@. Reinhard, Schwelm.) 


6002. by Exvecrricity, &c., A. M. Clark.—(G. 
Trouvé, Paris. 

6003. EuectricaL Conpvuctors, &c., 8. H. Emmens, 
London. 

6004 Execrricat Firtinos, 8. H. 
Emmens and R. I. Barnes, London. 


16th December, 1882. 


6005. Lurrs or Hoists, J. T. Glasgow, 

6006. Mixers’ Saretry Lamps, D. Ballardie, Glasgow. 

6007. Furnaces, J. Williams, Cardiff. 

6008. OBTAINING AMMONIA, Lorenz, Rendsburg. 

6009. Locks and Latcues, J. M. Hart, London. 

6010. Prorecrive SHeatsine for Wire Ropgs, &c., E. 
A. Brydges.—(C. Klauke, Muncheberg.) 

6011. Grinpinc Apparatus, E. A. Brydges.—( Schwarz 
Brothers, Firth.) 

6012. Excavatine Macuinery, J. Imray.—(P. Jacquelin 
and V. Chévre, Paris.) 

6018. AMALGAMATING and Serriinc Apparatus, J. 
Patterson.—(F. Morris, San Francisco, U.8.) 

6014. CoLLars, R. B. Hayward, London, 

6015. ExpLosive Compounp, J. Polkinghorne, Mara- 
zion. 

6016. AvromaTicaLLy INsEeRTING PReEssING Boarps 
between Fo.ps of CLorn, &., J. C. Mewburn.—(C. 
Weisbach, Chemnitz ) 

6017. GLazine Roors, &c., W. Ferguson, Guernsey. 

GUIS. AUDIBLE SIGNALLING Apparatus, J. Steven and 

Burt, Glasgow. 

6019. Dynamo-ELectric Macaixes, W. Horry, London. 

6020. TeELEPHONIC Apparatus, G. L, Anders and J. B. 
Henck, jun., London. 

6021. Generator, H. Montgom 

6022. MoyALCHOHOLISED HyDRIC-BASES, 
—(A. Bohringer, Stuttgart.) 

6023. TeLepHonic Apparatus, W. R. Lake.—(@. M. 
Torrence, Philadephia, U.S.) 

6024. Screw Nurs, A. 8. Paterson.—(H. A. Harvey, 


Orange, U.S.) 
18th December, 1882. 

6025. Sewinc Hacutves, T. Chadwick and T. Sugden, 
Oldham. 

6026. ProvectiLes for Rirves, H. Schwei- 
cerische lndustrie-Gesellschaft, Switzerland. 

6027. Larcuinc Botts of Locks, &c., J. Woodward, 
Wolverhampton. 

6028. Fastenines for Trunks, &c., W. Jones, Wolver- 
hampton. 

6029. CoupLING VEHICLEs, H. P. Hoghton, Manchester. 

6030. Gas Apparatus, J. W. C. Holmes, Huddersfield, 
and 8. Lindley, South Hy Sa 

6031. Pianorortss, W. Thomas, London. 

6032, ProrecTine VeLocipepists from Wer WEATHER, 
A. Tomkins, London. 

6033. CcUPLING, Veuicies, J. Graham, Aber- 
gavenny, and T. J Graham, — 

6034. PHoromEerric ApPaRaTvs, 8. 
c. C. Starling, Bristol 

6035. Winpow Fasteners, G. T. Ball, London. 

6036. SreeRING Apparatus, E. Wimshurst, London. 

6937. Fixisninc Textice Faprics, L. E. Luzeau- 
Coudrais —(A. Vincent, France.) 

6038. Wincnes, &c., W. Pitt, Bath. 

6039. Mosaic FLoorcLorss, F. Walton, Twickenham. 

6040. Wacons, H. C. Bull, Liverpool. 

6041, Mattinc Grar, C. D. Abel.—(Dr. L. Mautner, 
Vienna 

6042. CLeaRiNG Snow, E. Barnet, Ulverstone. 

6043. Dryine and Roastinc Ma rt, &c., C. D. Abel,— 
(Dr. L. Mautner, Vienna.) 

6044. Fisres, E. Tweedale, Accrington. 

6045. CoupLinc Apparatus, H. H. Lake.—(W. John- 
ston, Philadelphia, U.S.) 

6046. Execrric Lamps, H. Lake.—(J. Kremenezky, 
Vienna.) 

6047. Bicnromates, J. H. Johnson.—(0., A., and A. 
Neuhaus, Blberfeld.) 


, Cleadon. 
A. Barlow. 


P. Thompson and 


Invention Protected for Six Months on 
Deposit of Complete Specifications. 
5922. Brusues, 8S. Pitt, Sutton.—Com. from M. G. 

Imbach, New York, U.S.—12th December, 1882. 


Patents on which the Stamp Duty of £50 

has been paid. 

5147. APPLYING Tickets to the Exps of THreaps and 
other Spoots, P. J. Livsey, Manchester.—16th Decem- 
ber, 1879. 

5161. Macuine Guns, H. H. Lake, London.—l6th 
December, 1879. 

Pencit, &c., Hoipers, J. H. Johnson, London. 

16th December, 1879. 

5089. &c., Macnines, G. E. Vaughan, Lon- 
don.—12th December, 1879. 

5095. MetaL Prates, P. A. Thomas, 
London.—12th December, 1879. 

5217. Knrrrinc Macuines, W. Cotton, Loughborough. 
—20th December, 1879. 

5331. Musica, InstRoMENTs, E. Hunt, Glasgow.—3lst 
December, 1879. 

5114. TeLernonic Apparatus, W. R. Lake, London.— 
13th December, 1879. 

5240. Magazine Firne-arms, W. Trabue, Louisville, 
U.S.—22nd December, 1879. 

5129. Sugar, &c., Macninery, A. Fryer, Wilmslow.— 
15th December, 1879. 

5215. Satvers, Trays, &., J. A. Rhodes and J. H. 
Barber, jun., Sheffield.—20th December, 1879. 

5272. WaATER-CLOsETs, &c., W. P. Buchan, Glasgow-— 
24th December, 1879. 

5122. Ovens, A. M. Chambers, Thorncliffe. — 15th 
December, 1879. 

52. &c., MiLtstones on their Spinpies, J. 
Comerford, Rathdrum.—6th January, 1880. 

97, Steam Enoines, J. C. ees and J. B. Price, 
Preston.—9th January, 1880. 

5169. Carpinc Woot, &c., E. Fairburn, Cooper Bridge. 
—l7th December, 1879. 

5173. Curtinc Macuinery, W. R. Lake, London.—17th 
December, 1879. 

5200. Battinc Fiprovs Mareriats, J. Bottomley, 
Buttershaw.—19th December, 1879. 

5204. HarvesTinc Macuines, W. R. Lake, London.— 
19th December, 1879. 

5205. InpicaTinc Apparatvs, B. Tower, Black- 
heath.—19th December, 1879. 

5279. PortaBLe Foros, &c., A. B. Holmes, Derby.— 
24th December, 1879. 


Patents on wae the Stamp Duty of £100 
8s been paid. 

4315. Looms for Ph T. Singleton, Over Darwen. 
—13th December, 1875. 

4335. Soaps, Pomapgs, &c., F. J. Cleaver, London.— 
14th December, 1875. 

4352. Sroprers for Botries, H. Grauel, Magdeburg.— 
15th December, 1875. 

4493. UmBRELLAs and SunsHapes, J. Willis, Malvern 
Wells.—24th December, 1875. 

4322. _WINDLASSES, E. Walker, London.—13th December, 
1875 


4342. Gas Motive Power Enotes, E. P. Alexander, 
London.—15th December, 1875. 

4443. Furnaces, T. Vicars, sen., T. 
Vicars, jun., and J. Smith, Liverpool..—22nd Decem- 
ber, 1875. 

4164. 3, J. F. Meakin, London.—2nd 
December, 

4378. V Apparatus, R. Parker, Bow.—lith 
December, 1875. 

4488. Looms for Weavine, R. Yates and G. Brierley, 
Preston —24th December, 1875. 

13. Deoporisinc and Puriryinc Srewace, C. Rawson 
and J. W. Slater, London.—lst January, 1876. 


Notices of Intention to Proceed with 
Applications. 
(Last day for filing opposition, 5th January, 1883.) 
3811. CLEANtNG, &c., Wrxvows, C. H. Southall, Leeds. 
10th August, 1882. 


3828. Iroy for the Watts of FuRNACEs, 
Ww. Beck, London.—A communication from L. 
Wallet, —10th August, 1882. 

$829. VENTILATING SEWERS, &c., T. 8. Wilson and H. 
T. Johnson, Manchester. “1th August, 1882. 

3837. Brooms, &c., A. J. Boult, London.—A commu- 
nication from J. Gontier.—21th August, 1882. 

8843. Workine the Pyeumatic Levers of Orcans, W. 
Carling, Hitchin.—12th August, 1882. 

8844. Reep Fasrics for Cerines, E. A. Brydges, Lon- 
don.—A communication from P. Stauss and H. 
Ruff.—12th August, 1882. 

3847, Lamps for &c., into a SmaLt Com- 
pass, W. H. Bulpitt, Birmingham.—1l2th August, 
1832. 

8851. Dressinc Graty, G. W. Murray, Banff, N.B.— 
—12th August, 1882. 

$853. CLosine, &c., Doors of Rartway CaRriacgs, F. 
Pontifex, London. —1l2th August, 1882, 

8855. PNEUMATIC SIGNALLING APPARATUS, G. Porter, 
Tondon,.—12th August, 1882. 

8860. Macuines, J. E. Walsh, Hali- 
fax.— Com. from J. Kayser.—12th August, 1882. 

3861. ELecrric lNCANDESCENT Lamps, G. Piannkuche, 
London, and A. A Dixon, Gateshead-on-Tyne.—12th 
August, 1882. 

8263. Deoporisina, &c., HuMAN Excreta, R. Nicholas, 
London. —12th August, 1882. 

3879. TypE-sErrino, &c., Macnines, E. W. Brackels- 
berg, Prussia.— 14th August, 1882. 

3915. Fire-escarpes, J. Kennedy, Strabane. — 16th 
August, 1882. 

3918. Book-noLpsrs, H. J. Allison, London.—A com- 
munication from R. M. Lambie.—16th August, 1882. 

3921. Fasrics for Coverine WALLS, 8, Fisher, London, 
—l6th August, 1882. 

3936. Suprortine, &c., the Borroms of PanTaLoons, 
W. Brierley, Halifax.—A communication from R. 
Kindler.—l7th August, 1882. 

3948. Looms for Weavine, C. Catlow, Burnley.—17th 
August, 1882. 

3970. Spinnino, &c., Topacco, D. and J. Macdonald, 
Glasgow.—19th August, 1882. 

3083. Maxine Borg-HOLEs, J. Waddington and B. 
Longbottom, Barrow-in-Furness, and J. Ashworth, 
Dalton-in-Furness.—19th August, 1852. 

4019. Fire-arms, &c., B. W. Roberts and B. T. 
Moore, London. —29nd August, 1882, 

4078. Sprinc Hinoes, E. Barnes, London, — 25th 
August, 1882. 

4157. Tricyeies, &c., W. J. Lloyd, Harborne.—31st 
August, 1882. 

4183. Raitway Veuic ies, W. L. Wise, London.—A com- 
munication from B. Réber.—2nd September, 1882. 
4288. Governinc Apparatus for Steam VessEis, J. 
Dewrance and E. Wimshurst, London.—8th Septem- 

ber, 1882. 

4495 Wire Nerrinc, M. A. F. Mennons, France.— 
Com. from F. H. Monmon.—20th September, 1882. 
4502. Rieaine Boats, G. Hughes, Wolverhampton.— 

September, 1882. 

4577. Srowine Bacs of Woot, &c., in Vessets, H. M. 
Whitehead, London.—26th September, 1882. 

4594. Lamps, W. L. Wise, London.—A communication 
from F. Besnard.—27th September, 1882. 

4834. Uritisine or Burnt Snare, T. L. 
Paterson and T. I. Scott, Glasgow.—11th Octover, 1882. 

5084. Treatine CoaL, &c., W. Young, Peebles, N.B., 
and G. T. Beilby, Midealder. —25th October, 1882. 

5180. Snapine, &c., the Exps of Lapecs, C. ” Anderson 
and T. Cormie, Leslie. —31st October, 1882. 

5319. ComBinc WooL, &c., J. H. Whitehead, Leeds.— 
7th November, 1882. 

5337. Mrxine, &c., Arn and ComBusTIBLE Vapour, G. 
A. Schoth, London. —8th November, 1882. 

5398. HYDRAULIC Lirts, J. 8. Stevens, C. G. Major, 
and T. W. Barber, London.—13th November, 1882. 

5449. Mitts, F, Asthéwer and T. Bicheroux, 
Germany.—1l5th November, 1882. 

5484. Preservative Composition for Surps’ Borroms, 
J. and T. Kirkaldy, London.—18ta November, 1882. 
5493. Butxine or Mixine Tea, &c., B. Tydeman, 

Erith, Kent.—18th November, 1882. 

5495. Execrric-arc Lamps, W. B. F. Elphinstone, Car- 
berry Tower, N.B., and C. W. Vincent and J. Cott- 
rell, London.—18th November, 1882. 

5520. Arrixinc of FLExisLe and other Tusine to 
Covup.inos, J. Hunt and T. E. Mitton, Birmingham. 
—2lst November, 1882. 

5569. Rippep Pitz Fasrics, J. R. Hutchinson, Bury. 
—23rd November, 1882. 

5570. Constructinc Carns and Buckets, W. R. 
Kinipple, London.—23rd November, 1882. 

5598. Stoves and FiREPLacgs, F. Greatrex, London.— 
24th November, 1882. 

5618. Fermentine Liquips, N. Lubbock, London.— 
Com. from F. I. Scard.—25th November, 1882. 

5688. Screens for SEPARATING, &c., Grain, H. 8. Cole- 
manand A. G. E. Morton, Chelmsford, and T. F. 
Stidolph, Woodbridge.—29th November, 1882. 

5690. Tramways, H. H. M. Smith, London.—A com- 
munication from A. 8. Hallidie.—29th November, 1882. 
(Last day for filing opposition, 9th January, 1883.) 

3830. Dryine, &., TexTiLe Fasrics, W. W. Riddell, 
London.—11th ‘August, 1882. 

J. Brown, Liverpool.—15th August, 
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3900. SmokE-consuMING Grates, W. I. Henry, London. 
—l5th August, 1882. 

~~ ounTAIN Pens, J. Nadal, London.—1l5th August, 


son , &c., Apparatus, W. R. Lake, London. 
—Com. from J. H. Lidgerwood.—15th August, 1882. 

3906. ELecrric Lamps, W. R. Lake, London.—A com- 
munication from P. Tihon and E. Rézard.—1lith 
August, 1882. 

3907. Cigars, O. W. T. Barnsdale, Nottingham.—l6th 
August, 1882. 

3909. Constructinc Roaps, &c., W. P. Thompson, 
London.—A communication from M. A. C. d'Alma.— 
16th August, 1882, 

3916. Scxnew Git.-Boxes, D., H., and W. Smith, 
Keighiey.—1l6:h August, 1882. 

3925. Postoons or Air VessELs, A. H. Williams, Lon- 
don.—l6th August, 1882. 

3932. Fineproor Liquip Compounp, W. Astrop and 
R. Ridgway, London.—l7th August, 1852. 

3933, Sarery Apparatus for Roiiinc T. 
Neuray, Litzge, Belgium.—17th August, 1882. 

3934, Rinc Spinnino, &c., MACHINERY, J. McGregor, 
Manchester.—17th ‘August, 1882. 

8939. CHINEEING TEXTILEs by MULTICHROMATIC PrRint- 
yg W.A Barlow, London.—A communication from 
M. V. L. Godefroyand L. Lanselle.—17th August, 1882. 

8941, SeconpaRy Batreriges, N. C. Cookson, New- 
castle-on-Tyne.—l7th August, 1882. 

3943. SepaRaTinc CrREaM from MiLk, D. 
Canterbury. — A communication from P. H. 
McIntosh.—l7th August, 1882. 

3960. Gas Apparatus for Heatinc Water, &c., M. M. 
Brophy, London.—18th August, 1882. 

3997. Sotip Cumipine, &c., D. D. Abel, London.—A 
communication from the Actien Gesellschaft ftir 
Anilin Fabrikation.—2lst August, 1882. 

4018. CLEANING and Po.isHiNG Tin-PLare, B. Williams, 
Canton, Cardiff.—22nd August, 1882. 

4051. PResERVING &c., W. H. Northcott, Lon. 
don.— 24th ge 1882. 

4052. Puarton Gio, H. . Lloyd, Liverpool.—24th August, 


1882. 

4074. Heatine Batus, D. Jones, Walton, near Liver- 
pool.—25th. August, 1882. 

4144. Caustic Porasn and Sopa, W. L. Wise, London. 
—A communication from La Société Anonyme 
Lorraine Industrielle.—30th August, 1882. 

4182. Surprinc Coat, &., P. J. Messent, Tynemouth. 
—lst September, 1882. 

4340. Macuinery, 8. Lowe and J. W. Lamb, 
Nottingham.—12th September, 1882. 

4341. KNITTING MacHINERY, J. W. Lamb and E, Atten- 

—12th , 1882, 


4356. GLope for Gas, BURNERS, G. H. 
Nash, Birmingham,—13th September, 1 


4369. Winpow-sasH Fasteners, W. A. McLeod, 
Birkenhead,—14th September, 1882. 

4876. DyNaMO-ELECTRIC MacHINEs, M. Deprez, Paris. 
—l4th September, 1882. 

4416. IncreEasineG the ILLuminaTING Power of Gases, 

. M. Clark, London.—A communication 
Vs Popp. —16th September, 1882. 

4488. Hair-pins, F. Kingston, 8t. John’s, Kent.—20th 
September, 1882, 

4505. and Axves for Rartway, &c., C. 
Morgan-Brown, London.—A communteation 
G. W. Miltimore.—2is¢ 

4531. PexamMBucators, &., W. J London.— 
22nd September, 1882. 

4678. Sutpnur from ALKALI Waste, W. 
Weldon, Rede Hall, Burstow.—2nd October, 1882. 
4956. Sream BorLers, G. C. M. Hardingham, London. 

—18th October, 1882. 

5089, ParaLLEL Ruers, C. R. Baillie-Hamilton, 
Grove Park, Kent. —23rd October, 1882. 

5360, Hookixe and Currixo W. Lee, Man- 
chester.—10:h November, 1882. 

5443. Manuracrure of Cicanetres, J. Clarkson, 
Apperley Bridge.—15th November, 1882. 

5501. SeF-actinc Buckets, &c.,G. M. Key and J. 
Lowrie, London.—18th November, 1882, 

5545. Uritisine Bys-propucts of the Sopa, &c., 
MaNvuracTuRes, J. Mactear, Glasgow.—22nd Novem- 
ber, 1882. 

5556. Breecu-Loapine Guns, W. R. Lake, London.— 
Com. from W. Gardner,— 2nd November, 1882. 

5566, EXHAUSTING the BULBs of INCANDESCENT ELECTRIC 
Lamps, &c., N. Cherrill, Paris.—22nd November, 
1882. 

5567. Harvestinc Macninery, A. C. Bamlett, 
Thirsk.—22nd November, 1882. 

5587. Raiuway Switcnes, E. N. Molesworth-Hep- 
worth, ter.—24th ber, 1882. 

5605, or Spikes, 8. Watkins, Wolverhampton— 
Com. from W. Taylor.—25th November, 1882. 

5639. CoupLine, &c., Rarrway Veuicies, W. and L. 
Younghusband and T. Hudson, Darlington.—27th 
November, 1882. 

5766, TREATING MATERIALS which have been Usep in 
Puriryine Coat Gas, J. Walker, Leeds,—4th Decem- 

ber, 1882. 

5772. Firs, &c., CriLiNos and F.oors, R. W. Hitchins, 
London. December, 188: 

5836. Leatuer, J. Imray, —A communication 
from J. Shaw.—7th December, 1882. 

5922. Brusnes, 8. Pitt, Sutton.—A communication 
from M. G. Imbach.—12th December, 1832. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
15th December, 1882.) 


Raitway Rats, &c., A. J. Acaster, Sheffield.— 
24th December, 


188: 
2868. Currine or Suarino Stone, J. Thomas, Bangor 
—l7th June, 1882. 

2878. Propucino Pressep Coxe, &., in Coxe Fur- 
naces, E. G. Vaughan, London.—17th June, 1882. 
2874. UmBRELLas and Parasois, R. B. Avery, Man- 

chester.— 17t4 June, 1882. 
2883. LupricaTine Apparatus, E, A. Brydges, London. 
—19th June, 1882. 
2894. CLorn, T. Isherwood, Westerly, U.S.—19th June, 
1882. 
2896. Suunrs or Switcues, C. T. Howard, Providence, 
U.8.—19th June, 1882. 
2901. Propucine a Continuous Current of Air, &c., 
Edwards, London.—19th June, 1882. 
2902, ELEcTRic Merenrs, J. T. Sprague, Birmingham. 
—19th June, 1882. 
2906. Ree. Appiiances for Rearina Macuines, T. 
Culpin, London.—20th June, 1882. 
2908. Dryinc Apparatus, W. Combe, Glasgow.—20th 
June, 1882. 
2912. Reoutarine Evecrric Currents, 8. H. Emmens, 
London.—20th June, 1882. 
2918. SECONDARY BaTTERIES, 8. H. Emmens, London. 
—20th June, 188: 
2914. ELecrric Lamps, 8. H. Emmens, London.—20th 
June, 1882. 
2918. Opraininc Ferrocyanipe of Iron, &c., from 
the Propucts of the Manuracture of Coat, 8. Pitt, 
Sutton.—20th June, 1882. 
2920. CLEANING, &c., the SKiNs Poratogs, C. L. 
Hancock, London. —20th June, 188: 
2926, CooKiNG Ranogs, &., A. K. Robinson, Leeds.— 
20th June, 1882. 
2927. Raiwsinc Water for Irrication, W. R. Lake, 
London.— 20th June, 1882. 
28. MULE Spinninc MacHINEs, 8. Mock, Providence, 
U.S.—20th June, 1882. 
2932. ArtiviciaL Manure, H. J. Haddan, London.— 
20th June, 1882. 
2938. Actions of Pianorortss, J. Mallinson, Selby.— 
20th June, 1882. 
2942. Bier for Conveyine Corrins, C. D. Goldie, St. 
Ives.—21st June, 1882. 
. Propucine Azo CoLtours on Corton, &., 
Holliday, Huddersfield. —21st June, 1882. 
2948. Vatves, W. R. Lake, London.—2let June, 1882. 
2950. NarLinc Heexs on Boors and W. Lake, 
London.—21st June, 1882. 
2992. the Action of E:ecrric Arc Lamps, 
W. R. Lake, London.—23rd June, 1882. 
3053. BREECH-LOADING Sma.i-arms, T. W. Webley and 
T. Brain, Birmingham.—28th June, 1882. 
3105. AGRICU LTURAL Evevators or StTackinc Ma- 
J., and H. Wilder, Wallingford,—lst 
188: 
“Puovons, T. T. Mallett, Street, Somerset.—4th 
uly, 1882. 
3186. Recoverine Sutpaur from ALKaLi Waste, W. 
Weldon, Rede Hall, July, 1882. 
&c., J. H. Johnson, don.— 6th 
3254. “CLEANING Macuines, G. Kent, London.— 
Sth July, 188 
3255. INcanDEsCeNT Evecrric Lamps, J. H. Gardiner, 
London.—8th July, 1882. 
8377. VeLocirepes, I. Smallwood and E. W. Cooper, 
Coventry.—l7th July, 1882. 
3384. CuTTiNG Grooves in Twist 
&c., H. J. Haddan, London —17th July, 1882. 
3441, ReouLatine Evectric Lamps, &c., A. and T. 
Gray, Glasgow. —20th July, 1882. 
8742. CoNVERTIBLE SociaBies, I. T. Townsend, 
Coventry.—5th August, 1882. 
3801. CuTLEry and TooLs, D. Hummel, jun., London, 
—9th August, 1582. 
4236. METALLIC FENcING, R. J. George, Swansea.—6th 


tem 1882. 
4332, PREPARING Linotevum, &c., D. and J. 
Melville, Kirkcaldy.—12th Septemb 2. 
Enotes, J. Atkinson, —14th Sep- 
tember, 1882. 
4379. Iron and J. G. Willans, London.—l4th 
September, 1882. 
4388. Gas Enoines, J. Atkinson, London.—15th Sep- 
tember, 1882. 
4633. Musica. Instruments, H. J. Haddan, London.— 
29th September, 1882. 
Gra, Kk. J. Harland, G. W. Wolff, 
. H. Wilson, and W. J. Pirrie, Queen's Island.— 
1882. 
4655. MeTALLic Staircases, R, Hudson, Gildersome.— 
30th September, 1882. 
4735. Seconpary Batreries, C. T. Kingzett, London. 
—5th October, 1882. 
4785. TREATING Linsrep, &c., G. G. B. Casero, France, 
—Tth October, 1882. 
4795. PreparRina Fisrous Supstances for Srinnino, 
addan, London.—9th October, 1882. 

4835. Causinc more Perrect ComBusTion in Fur- 
waces, H. J. Haddan, London.—11th October, 1882. 
4930. ELectric Arc LAMP, C. 8, Snell, Cornwall.— 

17th October, 1882. 
4992, Fatty Matter, F. C. Glaser, Berlin.—20th Octo- 
ber, 1882, 
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(List of Letters Patent which passed the Great Seal on the 
19th 1882.) 

2915. Horstinc Gear, W. J. Brewer, London.—20th 
June, 1882. 

2916. Cots, G. W. Moon, London.—20th 
June, 1882, 

2989. VaLvE and or Piston Cocks, T. 8, 

Truss, London.—2lst June, 1882. 

2941. Wuee, J. 8. Ayton, Stoke-upon-Trent, and T, 
Floyd, London.—2lst June, 1882. 

2945. SeconpaRy or Srorace Barreries, C. Sorley, 
London,—2lst June, 1882. 

2949. Boxgs, M. D. Wood, Stafford, and E. P. Smyth, 
London,—2lst June, 1882. 

2956. Separatina, &c., Dust from Arr, J. F. Stewart, 


London,—21st June, 1882, 

2957. ImpreonaTinG, &c., Sorr Woop, G. J. Cross, 
London.—2lst June, 1882. 

2958. VaLves or Cocks, T, Penn, London.—2lst June, 
1882. 

2961. Water-ciosets, &c., J. Harsant, Lon- 
don.—22nd June, 1882. 

2964. VeLocrpepgs and Tricyc.es, W. Morgan-Brown, 
London.—22nd June, 1882. 


2969. Composition for Preventino, &c., INCRUSTATION 
in Steam Boiers, E, Edwards, London.—22nd June, 


1882. 

2970. Treatino Sewace, &c., E. Edwards, London.— 
22nd June, 1882. 

2978. VenTiLators, R. Boyle, London.—22nd June, 


882. 
2977. Supptyina Feep-water to Steam Boiers, E. 
¢ Pass, London.—23rd June, 1882. 

2998. Macuines or Bauances, C. D. Abel, 
London.—24th June, 1882. 

8003. TeLErHonic, &c., Wires, A. Wilkinson, London. 
—24th June, 1882. 

8009. FirerLaces, W. 8. Morton, Edinburgh.—26th 
June, 1882. 

8091. Urinisinc Certain Deposits, &., J. C. W. 
Stanley, London.—30th June, 1882. 

3093. PLovens, J. Howard and E, T. Bousfield, Bed- 
ford.—30th June, 1882. 

$134. Grain E.evators, H. E. Newton, London.—8rd 
July, 1882. 

$233. Evectric Ciocks, J. P. A. Schlaefli, London.— 
Tth July, 1882. 

8834. Dynamo-ELEcTRIC, &c., Macuings, R. Matthews, 
Hyde.—l4th July, 1882. 

$368. Facitiratine the Sticine of Brean, J. Erskine, 
Newton Stewart, N.B.—15th July, 1882. 

43038. ELecrricaL SroraGe Barrenies, E. Frankland, 
London.—9th September, 1882. 

4399. TreapLes of Bicycies, J. Buckland, Taunton.— 
15th September, 1882. 

4407. GaLvanic Evements, J. H. Johnson, London.— 
16th September, 1882. 

4609. Raisine, &c., Rivettinc Macuines, 
R. H. Tweddell, London, and J. Fielding, Glouces- 
ter.—28th September, 1882. 

4625. Puante Seconpary Bartreriszs, St. G. L. Fox, 
London.—28th September, 1882. 

4647. Fasteners for Suips' Sipe-Licuts, R. C. Thomp- 
son, Sunderland.—29th September, 1882. 

4691. GeneRaTING, &c., Evecrric Enerroy, F. C. 
Phillips, London.—2nd October, 1882. 

4781. Watcnes, J. A. Knott, Balsall Heath.—7th 
October, 1882. . 

4797. Steam and other Fiurp Pressure Enorngs, C. 
A. and R. C. Parsons and J. H. Kitson, Leeds.—9th 
October, 1882, 

4819. Dynamo, &c., Macuixes, W. R. Lake, London. 
—10th October, 1882. 

4881. LupricaTine Steam Enarnes, G. Varley and W. 
G ry, Over Darwen.—1l4th October, 1882. 

Macuines, 8. Pitt, Sutton.—24th Octoder, 


List of Specifications published during the 
week ending December 16th, 1882. 

1908, 8d.; 1991, 2d.; 2083, 2d.; 2005, 4d.; 2120, 6d.; 
2145, 2d.; 2172, 2d.; 2173, 2d.; 2179, 2d.; 2182, 6d.; 
2184, 2d.; 2185, 2d.; 2188, 2d.; 2194, 2d.; 2204, 1s.; 
2207, 2d.; 2208, 10d.; 2210, 2d.; 2211, 2d.; 2218, 6d.; 
2221, 4d.; 2222, 6d.; 2224, 6d.; 2225, 2d.; 2226, 
$ 2220, 2d.; 2281, 4d.; 2235, 2d.; 2237, 6d.; 


2284, 10d.; 2285, 2d.; 2286, 2d.; 2288, 6d.; 
2290, 6d.;’ 2291, 2d.;' 2292, '2d.;° 2293, 2d.;° 2294, 4d. 
2206, 2d.; 2297, 2d.; 2298, 2d.; 2299, 6d.; 2300, 4d.; 


2384, 2d.; 2335, 6d.; 2336, 6d.; 2337, 2d.; 2345, 6d.; 

id.; 2349, 6d.; 2350, 2d.; 2365, 6d.; 2366, 2d.; 

2398, 6d.; 2413, 6d.; 2428, 6d.; 2457, 6d.; 2544, 4d.; 
2765, 6d.; 4501, 1s. 


*,* Specifications will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
. Sums exceeding 1s. must be remitted by 

‘ost-office order, made payable at the Post-office, 5 
High Holborn, to Mr. H. Beoder Lack, her Majesty's 
Patent-office, Southampton-buildings, Ch ‘y-lane, 
London, 


ABSTRAOTS OF SPECIFICATIONS, 
Prepared by ourselves expressly for Tuk ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 
1908. Srramvers yor Purp, G. Tidcombe, 

jun., Watford,—2lst April, 1882. 8d. 

This relates to improvements in forming the slits in 
the strainer plates. 

1991. Toots on AppaRATus FoR CuTTING PIPEs oR 
Tunes, C. D. Abel, London.—27th April, 1882.—(A 
communication from T, J. W. Geerkens, Germany.) 
—(Void.) 2d. 

The pipe is inserted between two blocks, and a 
cutting disc is advanced by screwing the hand rod 
until it bites into the pipe at the point where it is to 
be cut, after which the frame carrying the blocks is 
turned round by means of rod or levers, so as to cause 
the disc to cut the pipe all round, 

2087. IMPROVEMENTS IN THE MANUFACTURE OF 
Evecrric IncaANDESCENT Licuts, A. L. Jousselin, 
April, 1882.—(Not proceeded with.) 


This relates to the manufacture of carbons, glass 
globes, &c., for incandescent lamps. 

2083. MacuIneRY FoR Makino Evevetrep LaBELs, 
C. Keith, Inverness.—3rd May, 1882.—(Void.) 2d. 

This relates particularly to improvements in the 
folding dies or stamps. 

2095. Fire anp ARTIFICIAL FuEL, J. Teni- 
pleman and T. Carmichael, Glasgow.—4th May, 
1882.—(Not proceeded with.) 2d. 

This relates to the construction and treatment of 
wood blocks. 


Urinats, W. McGill, Lambeth.—5th May, 1882. 


The object is to construct double-action and flushing 
urinals that, thoroughly cl ing, 8 prevent waste 
of water, and automatically flush round back or recess 
and bottom with the action of stepping on and off the 
treadle. 
2136. Improvements 1n INCANDESCENT Lamps, J. 
Rapief’, London.—6th May, 1882. 4d. 

The inventor manufactures carbons for incan- 
descent lamps by the carbonisation of collodion— 
amongst other things—prepared from gun-cotton, &c., 


and deposited in solution in the shape of sheets, &c., 
after which carbon in a pure state is deposited thereon 
from liquid The filaments are preferably of 
8 form. The invention also relates to the fixing 
of the conductors in the globes, &c. 


2188. Improvements APPARATUS FOR PRropucinG 
Evectric CURRENTS, ALSO APPLICABLE FOR 
Power Porposes, A. Millar, 
Glasgow.—6th May, 1882.—(Not proceeded with.) 2d. 

The improvements consist in the employment of an 
electro-magnet or a permanent et, so constructed 
that each of the two poles thereof forms circles con- 
centric with or disposed symmetrically to each other, 
so that the space which separates the two circles is 
also circular, An armature somewhat similar to the 

Gramme ring is used. 

2145. on Cases FOR CONTAINING AssoRT- 
MENTS OR Spoors oR Bospins oF THREAD, A. 
Black, Paisley.—6th May, 1882.—(Void.) 2d. 

This relates to a box divided by partitions. 


2172. Ve.ocirepes, J. Harrington, Coventry. —9th 
May, 1882.—(Not proceeded with.) 2d. 

This relates to means whereby each driving wheel 
is rendered independent of the other and of its driving 
shaft, thereby facilitating steering, whilst a power is 
obtained of readily driving either backwards or for- 
wards and of holding the crank or driving axle still 
and allowing the machine to run forward or backward 
for a certain distance by the momentum previously 
given to it. 

21'73. Coxnectinc AND DisconnEcTING APPARATUS 
FOR CARRIAGES AND VEHICLES, &c., B. Wright, 
London.—9th May, 1882.—(Not proceeded with.) 2d. 

This relates to a releasing apparatus, whereby the 
animal can be released with facility in any position. 


2179. Squecres, A. Foster, Watford.—9th May, 1882, 
—(Not with.) 2d 


P This relates to adapting squegees for cleaning win- 
ows. 


2182. Crocks, A. Harder, Rausen, Prussia.—9th May, 
1882. 6d. 


This relates to improvements in clocks, whereby 
the horizontally arranged pendulum rotates alter- 
nately in each direction, and which only require 
winding up once a year, once in ten years, or a still 
longer period. 

2184. Improvements IN ELECTRO-MAGNETIC, &c., 
Enaines, C. F. Varley, Bexley Heath, Kent.—9th 
May, 1882.—(Not proceeded with.) 2d. 

This relates to an arrangement of iron cylinders 
working one within the other, and a cylinder wound 
with wire so as to forma magnet, by which motion 
can be produced. 


2185. Improvements IN &c., 
Enornes, C. F. Varley, Bexley Heath, Kent.—9th 
May, 1882.—({ Not proceeded with.) 2d. 

This relates to the production of rotary motion in 
magnets by means of electric currents, and the pro- 
duction of currents by rotary motion of magnets. 


2188. ApPpaRaTus FoR OPENING BotTTLEes CLOSED BY 
InTeRNAL Sroprers, P. Murat and A. Motet, Man- 
chester.—l0th May, 1882.—(Not proceeded with.) 


2d. 

This consists in the use of an instrument for forcing 
the internal stopper inwards, and at the same time 
closing the neck of the bottle and preventing the escape 
of the fluid, except through a tube and spout provided 
for the purpose. 

2194. Unitine Pieces or WHALEBONE, A. C. Hender- 
son, London.—10th May, 1882.—(A communication 
from F. N. Robin, Paris.)—(Not proceeded with.) 


2d. 
The ends are tapered and fastened together by metal 
plates. 


2204. Pristixc Macuines orn Presses, W. R. Lake, 
London.—10th May, 1882.—(4A communication from 
J. T. Hawkins, Taunton, Mass., U.S.) 1s. 

The object is to combine the following features in 
one cylinder press, viz.: Equal surface velocities of the 
impression cylinder and bed; an impression cylinder 
of comparatively small diameter; absence of all 
mechanism for causing the impression cylinder to 
rotate in but one direction, while the bed reciprocates 
or makes a double stroke; absence of all mechanism 
for dis-articulating and re-articulating the impression 
cylinder and bed, peculiar to and distinctive of the 
stop cylinder press; absence of buffers or buffer- 
springs for arresting the motion of the bed; the deli- 
very of each sheet of paper upon the fly-board with its 
last printed side upward, and without the impression 
thereon having come in contact with any part of the 
delivery mechanism ; entire absence of tapes or cords 
from any part of the machine, and access to the 
forme upon the bed. 

2207. IMPROVEMENTS IN ELECTRO-MAGNETIC, «c., 
Enoines, C. F. Varley, Bexley Heath, Kent.—10th 
May, 1882.—(Not proceeded with.) 2d. 

The object of this invention is to generate electricity 
by means of a conductor moving between the poles of 

nets, as, for inst , a stream of mercury flowing 
between such poles, 

2208. Printinc Macuines on Presses, W. R. Lake, 
London.—10th May, 1882.—(A communication from 
J. T. Hawkins, Taunton, Mass., U.S.) 10d. 

The invention consists in constructing a press with 
two impression cylinders, one in advance of the other, 
and a single type-bed carrying two formes, and 
wherein the first cylinder receives each sheet at its 
top, and delivers it from its top, head first, to the 
bottom of the second cylinder, which here receives 
the sheet, and delivers it from its top, tail first. 


2210. Movements or Actions ror Swina LOoKING- 
GLASSES, H. Carter, London.—10th May, 1882.— 
(Not proceeded with.) 2d. 

This relates to an appliance for securing the glass at 
any desired angle. 

2211. Propucinc ORNAMENTAL AND OTHER DESIGNS 
UPON TIN-PLATES, C. Johnson, London.—l0th May, 
1882.—(Not proceeded with.) 2d. 

The object is to produce tin-plates partly crystallised 
but having ornamental patterns, letters, and other 
devices, which are not so crystallised. 

2218. Exastic Couptines ror Ropes, Carns, &., 
J. Greenwood, Southend.—1llth May, 1882. 6d. 

This relates to couplings provided with volute 
springs 
2221. ConrrivanceE FoR THE GLOBES OF 

Lamps, J. a L. Archer, Manchester.—11th 


ent of a sliding clam 

piece with a spring attac! to a small stop or re 4 

piece underneath the clamp piece. 

2222. Treatment or OrraL, Orrs, Fats, &., H. J. 
Haddan, Kensington.—11th May, 1882.—(A commu- 
nication from J. N. B. Bond, jun., New York.) 6d. 

This consists partly in a process for treating offal, 
&c., by exposing the same to a high temperature in a 
comminuted state under constant agitation and in a 
rarefied atmosphere, so that the noxious gases are 
carried off, and the material under treatment is readily 
reduced to serve as a fertiliser. 

2224. Propuction or Nitrous Vapours, @. Prim, 
Mons, Belgium.—1lth May, 1882. 6d. 

The invention is based on the property of elec- 
tricity of high tension in the form of sparks, or 
in the form of a continuous current or silent discharge, 
to cause the combination of the oxygen of the atmo- 
spheric air with the proportional part of its azote, so as 
to form nitrous vapours. 

2225. An Improvep DyNaMo-ELECTRIC MACHINE, 
T. Floyd, Westminster, and T. Kirkland, jun., 
Upper No »—1lth May, 1882.—(Not proceeded 
with.) 2d, 

The inventors propose to construct a machine in 
which the armature and field magnets shall both 
revolve, the one in an opposite direction to the other. 


2226. Aw Improvep IncanpeEscent Evecrric Lamp, 
T. Floyd, Westminster, and J. Probert, Walworth- 
road.—llih May, 1882.—(Not proceeded with.) 2d. 

This relates to the construction of an incandescent 
lamp by exhausting a aon globe and inserting one or 
more carb fibres attached to conducting 
wires. 

2228. Freezine Liquips, A. Allworth, London.—llth 
May, 1882, 6d. 

This relates to a method of freezing liquids, which 
contains a substance or substances in solution or 
suspension, 

2229. Canpiesticks, W. Blundell, London.—1lth 
May, 1882.—( Not proceeded with.) 2d. 

The stem of the candlestick is formed of telescopic 
tubes. Pins are employed for holding the candle. 
2231. Manuracrure or Gas For Licutine, &, B. 

Kuss, London.—llth May, 1882.—(Not proceeded 


with. 

Gas is produced by the d ition, in suitabl 
apparatus, of a mixture of h drocarbon or hydro- 
carbons, potash, and water, with or without the addi- 
tion of ia or jiacal liquor, or soda or 
other material may be used to facilitate the mixing of 
the hydrocarbons and water. 

2232. ImpRovEMENTS IN APPARATUS FOR GENERATING 
Execrric Currents, J. M. Stuart, London.—llth 
May, 1882. 6d. 

This relates to improvements in dynamo machines 
in which two or more armatures are made to revolve 
in opposite directions. The inventor also claims the 
application and use, for winding electro-magnets, of a 
soft iron core wound with and insulated from copper 


2283. Improvements 1n E.ecrric Lamps, J. M. 
Stuart, London.—11th May, 1882. 4d. 

This relates to incandescent lamps. The inventor 
claims the application and use of tubes entering the 

lass globes, and containing through part of their 
length the conducting wires. He forms his carbons 
of animal carbon, preferably horsehair, or a combina- 
tion of animal and vegetable carbon. 

2235. Rep Cotourine Marrer, J. H. Loder, Holland. 
—llth May, 1882.—(Not proceeded with.) 2d. 

The colouring matter is obtained by the simul- 
taneous reduction of various colour-bearing substances, 
which are present in a mixture or extract of sorrel 
and extract of red and yellow wood, or rosewood, or 

razil wood, or fustic. 

223'7. ImpRoveMENTS IN MICROPHONES, J. H. Johnson, 
Lincoln's-inn-jields.—11th May, 1882.—(A commu- 
nication trom Dr. A. D’ Arsonval, Paris.) 6d. 

The improved microphone is shown in the figure, 
which is a view of the inner side. To the back of the 
diaphragm A are attached two grooved blocks Al A3, 

posed of a te con’ 
binoxide or peroxide of manganese. These blocks 


form supports for two sensitive plates or contacts 
BB! of g i: gl ti g two metal 
plates B?B%. The extremities of the two sensitive 
plates are bevelled on both sides, but at different 
angles, in order that the amplitude of their vibrati 
may be different, and these bevelled extremities are 
= in the grooves in Al A?, which are connected 
with a battery. The pressure of B B! on A is regulated 
by the attraction of magnet C. 
2241. Borers, 8. Jones, Wrexham.—12th May, 1882. 
—(Not proceeded with.) 2d. 

This consists of a boiler egg-ended at one end and 
Cornish at the other. 

2243. Capsrans, A. Kennedy, Marquis of Ailsa.—12th 
May, 1882. 6d. 

The object of the invention is to reduce the friction 
between the block of the capstan and the spindle or 
axle, around which such block revolves; and it also 
relates to the means employed for giving motion to 
the capstan through the medium of the capstan bars. 
2244. Fioors anp Treaps oF Stairs, J. Thalion, 

—_—_ May, 1882.—(Not proceeded with.) 


This consists principally of blocks of wood being 
laid on the old or sub-floor by means of iron rods 
running through the blocks, and fined to the old or 
sub-floor with holdfasts or other suitable fixings, or it 
may be between the blocks as a tongue. 

2245. Lire Buoys, &c., J. R. Hodgson, London.—12th 
May, 1882. 6d. 
relates to the construction of lifeboats, the 
and bottom halves of which are duplicates of eac! 
other, and so made that the top half shall turn back, 
and the two halves form a double raft. 
2246. DirFrerEnTIAL Apparatus, W. R. Lake, 
London.—12th May, 1882.—(A communication from 
F. Roy, St. Btienne, France.) 4d. 

A pair of pulley blocks is provided with differential 
pulleys; that is, with sheaves having two or more 
grooves of different diameters, the larger groove being 


at one side of the sheave and the smaller at the 

opposite side thereof. An endless cord or rope is 

wound upon the said sheaves in the manner illustrated 
in the drawing. 

224'7. SicNAaLLinc on Rariways, J. A. 
McLaren and H. M. Sherratt, London.—12th May, 

This relates to an electrical arrangement for sig- 
nalling on railways by means of the passing train. 


Execrric Currents, 7’. Varley, Walthamstow, and 
H. B. Greenwood, Monmouth-road. — 12th May, 


1882. 6d. 

The object is to provide a meter which shall not be 
affected by friction. To carry the invention out a 
disc is provided fixed to a spindle carried in suitable 
bearings and arranged to be rotated by an electro- 
motor or other means, its being maintained at 
auniform rate by atrain of wheels and an escape- 
ment. In combination with this disc is a roller, 
carried in a pivotted arm or frame, the roller and frame 
being arranged to be oscillated by the varying attrac- 
tive force of an electro-magnet, included in the circuit 
through which passes a _ or the whole of the cur- 
rent to be measured. e shaft of the roller is con- 
nected with any suitable indicating and eran | 
mechanism, which is preferably carried by the pivot' 
arm. A roller or cam is provided in connection with 
the armature of the electro-magnet for transmitting 
the movements of the said armature to the frame. 


2250. MacuHINeRY FOR THE MANUFACTURE OF CASKS, 
&c., Wright, Liverpool.—l2th May, 1882. 6d. 
This consists in the use, in conjunction with a 
barrel-forming hine, of an arrang' t of guides 
and guide rollers, between which the staves are fed on 
to the barrel form or drum, 

2251. Rocx-norinc Macuines, J. Urwin, Scotswood- 

on-Tyne.—i2th May, 1882. 6d. 

The invention consists of an improved ratchet 
brace, working in connection with a boring machine 
of the ordinary construction; also of an improved 
drill to work with or without the said ratchet brace. 


2252. CovERING FoR RaG aND WASTE 
TeaRInG Macuings, &., T. R. and T. W. Harding, 
Leeds.—12th May, 1882. 6d. 

This consists in steel-pinned covering of rag and 
waste tearing or grinding and analogous machines, 
the use of pins comprising an acting or working 
portion, presenting a reduced thickness in the work- 
ing direction, and a root portion constructed in such 
a way as to prevent the pins being drawn through the 
wooden lay or metal covering when they become loose. 


2258. Macuinery For Spinninc orn DovusLine, H. 
May, 1882.—(Not proceeded 
with.) 2d. 

The object is to improve the means for supporting 
the vertical revolving spindles. 

2254. Manvracrure or Ficurep Pitz Fasrics, T. 
Anderson, Liversedge.—13th May, 1882. 6d. 

This relates to the manufacture of that class of 
figured pile fabrics wherein the figured pile is formed 
from the weft threads, the object being to facilitate 
the cutting of the pile, and to enable the knife to pass 
with ter certainty from the “race” of one figure 
of weft pile to the corresponding ‘‘race” of another 
figure of the same, without liability to slip out of the 
race or to trip or catch the edges. 

2256. Improvements IN APPARATUS FOR REGULATING 
anp Directine Execrric Licut. H. Wilde, Man- 
chester.—13th May, 1882.—(Not proceeded with.) 2d. 

This relates to improvements in a regulator described 
in the inventor’s patent No. 618, for 19th February, 
1873. It consists in the employment of electro- 
magnetic coils placed in proximity to the arc, so as to 
— its travelling round the carbon point, and so 

eep it to the front of them. 

225'7. Gas Enaines, 0. Mobbs, Northampton.—13th 
May, 1882. 4d. 

In the drawing A represents the piston hollowed 
out at the inner or rear end of the piston-rod B, so as 
to form a chamber thereat. is chamber receives 
the explosive charge or mixture of gas and air, which 
in gas engines as now made occupies some of the space 


between the solid end of the piston and the end of the 
ylinder. D rep ts a spiral cut through the walls 
of hollow piston A. The expansion of the end of the 

ton thus formed—or plain—is sufficient to keep a 

ht cylinder, and renders unnecessary any piston 
springs or packing segments. 

2258. Suips’ WrxpLassEs AND Bow Stroprers, W. H. 
Whettern, Gateshead.—13th May, 1882. 6d. 

This relates, First, to the employment of a jaw 
clutch or clutches; Secondly, to the employment of 
differential ; Thirdly, to modifications in the 
usual form of bow stoppers. 

2260. Macuings ror PLaninc METALS, G. Richards, 
Manchester.—13th May, 1882.—(A communication 
J. Richards, San Francisco.)—(Complete.) 6d. 

This consists, First, in a saddle or tool- 


e side being 
supported by a projecting or overhanging arm, so that 
one side of the machine is open to receive large 
pieces and to permit easy access to the tools and to 
pieces being acted on; Secondly, in the combination 
of a rolling frictional device connected to and operat- 
ing by the tool frame or saddle; Thirdly, in the com- 
bination of lateral and vertically adjustable tables or 
supports combined with a travelling and overhanging 
tool carriage. Other improvements are described. 
2261. ror UmBretias, &c., W. H. Beck, 

London.—18th May, 1882.(4 communication from 

A. A. Rolland, Paris.) 6d. 

The invention ist g the fer- 

= in one piece with extra thickness at the closed 
en 


2262. or “Puri” anp “ BULLION 
FOR EMBROIDERY, F. and B. Stanton, Lewisham.— 
18th May, 1882. 4d. 

This consists mainly in arranging the wire or 
“plate” as it leaves the bobbin to be spun in spiral 
order, or to a tapered metal end, which it leaves under 
the action of a pair of vertical rollers clothed with 
india-rubber and set to speed to draw the spun wire 
from the tapered end or mandril as soon as made. 


2268. ImproveMENTs SECONDARY 4. 
Tribe, Notting Hill.—18th May, 1882. 4d. 

To prevent the supporting or foundation plates of a 
secondary battery from being so highly electro-) ositive 
to the active materials placed on them as they usually 
are, and also to prevent the consequent settin, up of 
local circuits, the inventor constructs his } lates of 
lead, more or less converted into sulphides, oxides, or 
other compounds of an electro-negative character. To 
accom) this, according to one method, the lead is 
brought into contact with molten sulphur and heated 
to a point below the melting point of lead. 

2264. Cuemicatty Encravinc Coprer or Zinc 
— T. R. Johnston, Edinburgh.—13th May, 
4d. 

This relates to a combined process for chemically 
engraving copper or zinc surfaces. 

2266. Comeinep LeTTER-BOX AND NAME-PLATES, W. 
T. Tollett, Birmingham.—13th May, 

This consists in making a blank letter-box plate 

with openings and frames for containing the name 


and vocation of the occupier, the same ig built up 

of separate letters. 

2267. Fastentna Devices ror GLovss, &c., W. R. 
Lake, London.—18th May, 1882.—(A communication 
from W. &. Richardson and P. K. Dumarsg, Newton, 


Mass., U.S.) 8d. 
This relates to the employment of a spring catch. 
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2268. Ve.ocirepes, H. T. Davey and P. A.. Holt, 
London.—13th May, 1882.—{Not proceeded with.) 


2d. 

This relates to improvements in the means or appa- 
ratus for the propulsion and fitting of velocipedes. 
2269. Harrows, R., J., and H. Wilder, Wallingford. 

—15th May, 1882. 64. 

The tine and beam section are formed in one piece, 
the front row of beam sections usually wpa | two 
tines. The beam sections have holes punched or drilled 
through them, through which are iron rods con- 
necting them together, the said sections being kept at 
their proper distance apart by means of tubes workin 
on the rods and fitting recessed collars also plai 
and working thereon; or the tubes may be furnished 
with collars or flanges at their extremities. 


22°70. Luprovements ms GaLvanic Barreriss, R. H. 
Simons, Brixton.—15th May, 1882. 

The inventor endeavcurs to obtain greater constanc 
and increased intensity as follows:—In a porous cell 
is — a De) of graphite or carbon, the cell is then 
well packed with broken pieces of the same material. 
This cell is then placed in an outer cell, and the 
porous cell surrounded with cylindrical, spiral, or fiat 
plates of zinc, iron, lead, or other suitable metal. The 
spiral and fiat plates of zinc and carbon are then 
fastened firmly together alternately with double 
clamps. The carbon is saturated with one-tenth of 
lithia and potash and one-fifth of permanganate and 
hydrofluate acid in solution. The metal plates are 

mersed in a solution of protoxide of sodium—five 
parts potash to five parts protoxide—diluted in ten 
parts water. 

2271. Heatixnc Ramway Caraiaces, &c., J. Imray, 
London.—15th May, 1882.—(4A communication from 
A. Morel, Paris.) 6d. 

This relates to apparatus for heating railway and 
other carriages by the circulation of hot water heated 
by a fire external to the carriage. 

2272. Srencn Traps, J. M. Hale, London.—l5th May, 
1882. 62. 

This consists partly of a gulley or trap with the 
overflow in the upper part, and a conduit leading 
therefrom to the lower part, so that the outlet may be 
at the bottom for connection with the pipe or i 


2273. SypHontc VentTiLatTinc Cuimyey Top, &c., C. 
H. von Ullmer, London.—1ith May, 1882.—(Not 

. proceeded with. 2d.) 

This relates to improvements on patent No. 2622, 
a.D. 1879, and consists in the employment of an 
air expansion chamber and a wind guard. 

2274. Frour Macutvery, A. B. Wilson, 
Holywood, Ireland.—15th May, 1882. 4d. 

This consists, First, in mechanism to be applied 
to the feed apparatus having working cline 
running at differential speeds, the difference in speed 
being determined by belts or friction, as shall regu- 
late the quantity of feed by the difference between 
the speeds of the rollers; Secondly, in the employ- 
ment of a comb to the feed apparatus; Thirdly, in the 
employment of a continuous web of air-filtering sur- 
face in motion; Fourthly, in an improved manner of 
securing silk or other dressing material to the frames 
supporting same ; Fifthly, in improvements in centri- 
fugal dressing machines. 

2283. Strver TuHreap, &c., F. Wirth, 
Frankfort-on-the-Main.—15th May, 1882.—(4 com- 
munication from C. 0. Harz and W. von Miiler, 
Munich.) 2d. 

This consists in covering animal membranes with 
gold, silver, or other metal, in leaf or powder, or by 
means of electricity. 

2284. Rotary Encrves anp Pumps, EB. C. Peck, 
Charlton.—15th May, 1882. 10d. 

This consists in simplifying and reducing the work- 
ing parts of engines or pumps, and according to one 
arrangement, within a cylindrical casing revolves a 
drum with an opening through it at right angles to its 
axis, within which works a piston, also having an 
opening in it, in which a second piston is made to 
revolve on a pin attached to the cylinder cover excen- 
trically to the drum axis. The drum has passages for 
supplying and exhausting steam. 

2285. Securinc ATTACHMENTS TO MATTRESSES FOR 
Use at Sea, J. W. Watts, London.—1l5th May, 1882. 
—{Not proceeded with.) 2d. 

This consists in securing wooden bars to the mat- 
tresses, and providing them with holes, so that they 
can be tied together and form a kind of raft. 

2286. Improvements 1n Evectric Lamps, 2. Kennedy, 
Glasgow.—l6th May, 1882. 2d. 

This relates to arc lamps, and is an improvement on 
the inventor's patent No. 1199, dated 13th March, 
1282. It consists in substituting a tube or core of 
brass, copper, wood, &c., for the soft iron tube, on 
which the coil is wound, through which the current is 
shunted past the arc. 

2287. IncrEasING THE FINENESS, LUSTRE, AND Sort- 
wess OF Liven, F. C. Glaser, Berlin.—l6th May, 
1882.{A communication from H. Knab, Miinch- 
berg.) 4d. 

The invention consists mainly in the consecutive 
treatment of the fibre, whether in the unspun or the 
spun condition, with concentrated alkaline lyes and 
with soap solutions or saponified oils and fats. 

2288. Improvements Evectric Lamps, L. Voice, 
Torrington-square.—l6th May, 1882. 

This relates to arc lamps. Referring to the figure, 
C C areiron rods forming the core, O O are extension 
pieces attached to these rods. When acurrent passes 
through main coil A, the tops of rods C C are attracted 
and consequently the carbon is held between their 
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lower ends and thearc struck. When the arc gets too 

long, shunt coil B becomes the stronger, and attracts 

I I, while the core hasa tendency todrop. This, how- 

ever, cannot take place without its first releasing the 

carbon, by reason of the combined effect of the up- 
ward pressure of springs P P and the increased influ- 

ence of B on II. 

2305. RecisterInc THE NUMBER OF Persons ENTER- 
ING aND Leavine Veuicies, &c., J. Morris, Liver- 
pool.—17t, May, 1882. 6d. 

This relates to suitable apparatus which is brought 


into action by the weight of the person rye | or 
leaving the vehicle, and by means of which a is 
deposited in a closed box as each person enters or 
leaves. 
2307. Earrs Ciosets, F. Versmann, New Charlton.— 
17th May, 1882.—{A communication from H. 
ker, Brunswick.) 6d. 

This relates more particularly to constructing earth 
closets, so that coarse powder—such as the coarse 
powder obtained from moss peat, as described in 

tent No. 2439, a.p. 1881—can be used therein; and 
t consists in the use of suitable apparatus for ensuring 
the delivery of a definite quantity of moss peat or 
other powder every timo the closet is used. 


2308. Powpers FoR ABSORBING, FERTILISING, AND 


Deoporisinc, A. R 9 17th 
May, 1882.—(Not proceeded with.) 2d. 

The powder consists of sulphate of calci phat 

of potash, a te of hme, or 


potash, or soda, or a sulphite « of magnesia, or lime, or 

alumina, or c! , animal, vegetable, or mineral, or 

chlorinated lime, and phosphate of lime. 

2309. Srrinc Motors, H. J. Haddan, Kensington.— 
1ith May, 1882.—(4 communication from A. Marques 
and J, Montcenis, Bordeaux.) 

The motor comprises a fiat spiral spring enclosed in 

a cylindrical casing, and attached with the outer end 

to this fixed casing, while the inner end is fixed to 

the hub of a movable shaft carrying a spur wheel, 
from which motion may be transmitted toa shaft by 
means of intermediate gearing, comprising a ratchet 
wheel anda pawl. The steel blade forming the main 


spring is strengthened by several shorter blades, and 
is gradually reduced in thickness from the circum- 
ference towards the centre. A second spring is 
attached to the hub of the spring axle, and wound in 
a direction opposite to the main spring, so that by 
turning the shaft in either direction one spring is coiled 
up while the other is uncoiled. After the main spring 
has been wound up the mechanism may be set in 
motion by releasing a friction clutch mounted on a 
shaft, which is connected with the ratchet wheel by 
tooth wheels. 


2312. Cuitpren’s G. W. von Nawrocki, 
Berlin.—1lith May, 1882.—(4A communication from 
L. Schmetzer, Germany.) 6d. 

The chair can be used as a child's go-cart with 
castors, for which purpose the seat is fastened to the 
under framing, so as to be removable therefrom, and 
the legs swivel on the framing, and are provided with 
castors which come into action when the chair is used 
as a go-cart. 

2316. STRAIGHTENING, AND FrNisHING METAL 
Tubes anD Bars, J. Farmer, Glasgow.—l7th May, 
1882.—( Not proceeded with.) 2d. 

This relates to improvements on patent No. 4425, 
A.D. 1877, and it consists in rolling the tubes over a 
central mandril, by means of skewed or oblique 
rolling surfaces, the one internal and the other 
external, so disposed and carried in movable housings 
hung on a single centre that the obliquity of the 
axis of the rolls may be varicd and reversed during 
their rotation, the object being to cause the tubes to 
be traversed over the mandril and return to be 
delivered from it without stopping the machine. 
2317. Power WuHeets or &., A. W. L. 

Reddie, London.—lith May, 1882.—(A communica- 
tion from B. W. Merrill, Brooklyn.) 6d. 

In the drawing A designates the power wheel or 
pulley, and B the chain wheel, which are both mounted 
ona common axle ©, and connected so as to rotate 
together. F is a lift chain which runs over the wheel 
B, and is provided at each end with a hook whereby 


it may be readily attached to any article to be hoisted. 

The power wheel or pulley has in its periphery a | 

and taper groove, which receives the endless han 

rope G. Another part of the invention consists in a 

coupling device for uniting the two ends of a rope or 

round band to form an endless rope or band. 

2318. Improvements rmx Evectric Motors, &c., J. A. 
Cumine, Clerkenwell.—lith May, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to a novel arrangement of electro- 
magnets in an electro-motor, whereby simplicity and 
ficiency are obtai 

2319. Barsep Fencino Wire, B. G. Rock, London.— 
17th May, 1882.—(A communication from J. Lees, 
J. W. Rock, and C. G. Moore, New Zealand.) 6d, 

This relates to a barbed fencing wire in which the 
barbs have three or five spikes and are punched out 
of sheet metal, and suitably bent and enwrapped by 
three wires twisted into a rope. Suitable machinery 
is also described for producing such wire. 

2320. WaTER-WHEELS AND PADDLE-WHEELS, A. Figge, 
London.—l7th May, 1882. 64d. 

This consists in a water-wheel or propeller arranged 
to work in combination with guide course or courses, 


and provided with floats which preponderate on one 
side of the pivots, and tend to set themselves ver- 


tically, and are so held and controlled by guides so 
long as they are in position for efficient action. 


2334. Tramways, F. C. Glaser, Berlin.—15th May, 
1882.—(A communication from the umer Vereins 
Jar Bergbau and Gussstahlfabrikation, Westphalia.) 
—(Not proceeded with.) 2d. 

The permanent way consists of a double U-shaped 
rail, the feet of which embrace a box-shaped longi- 
tudinal sleeper, the two being connected by a screw 
bolt, the head of which lies under the rail heads and 
nut. The feet of the sleepers take into slots in a 
vertical flat iron plate. 


2335. Improvements 1x Fittincs ror Evectric 
Lamps, C. Defries, London.—18th May, 1882. 6d. 

This relates to a simple construction of circuit con- 
troller, whereby the circuit may be e and broken 
in the lamp with facility ; also to an improved con- 
struction of holder for incandescent lamps, the advan- 
tage of which is that the circuit cannot broken by 
the accidental rising of the glass bulb from its socket. 


2345. Gas Motor Enoines, 8. and H. N. Bickerton, 
Ashton-under-Lyne.—18th May, 1882. 6d. 

The drawing is a side sectional view of the cylinder 
of a gas engine constructed in accordance with the 
invention. A is the cylinder and B the piston, which 
latter is shown in the position of its extreme back 
stroke, the extension C of the cylinder beyond the 
limit of the back stroke of the piston being designed 


E, and packing, arranged and bined substantially 
as herein set forth. (4) In combination, in a piston 
head or pump plunger, the collar H, the knuckle 


joints engaging therewith, the segments, the sprin 
i the spring bands D F, and the packing, the wale 
being arranged and combined substan’ 
set forth and shown. 
268,193. Venicie Sprino, Nelson B. Cooper, Liberty 
Ind.—Filed June 22nd, 1882. 
Claim.—The combination, with the recessed bolster 
and body-supporting box or recessed bar, of the levers, 
pivotted together by a fulcrum pin, adapted to play in 


yas herein 


levers, substantially as sy 


268,206. Ixcanpescine ELecrric Lamp, Thomas A, 
Edison, Menlo Park, N.J.—Filed October 12th, 
1882. 


Claim.—{1) The combination, with the enclosing 
lobe and carbon filament, of an incandescing electric 
mp, of means for neutralising the static attraction 
between the carbon and globe, substantially as set 
forth. (2) The combination, with the enclosing globe 
and the carbon fil t, of an i descing electric 
lamp, of a body or bodies of metal surrounding said 
filament, or placed at different points around said 
fil t, and c ted to one of the conductors 
leading to said filament, substantially as and for the 
purpose set forth, (3) The combination with the 
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to serve as a compression chamber for the gaseous 
charge. To ensure that this chamber shall be entirely 
emptied of the products of the explosion, and also to 
prevent an ignition of the incoming charge, the piston- 
rod Dis arranged to be extended backwards, and on 
this extension is mounted a disc E, provided with an 
annular 8 ¢ facing the piston B, this disc being 
loose and to slide to and fro upon the rod D. 
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SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


267,973. Trap, R. Clarke, Brooklyn, N.Y.—Filed 
January 25th, 1882. 
Brief.—To preveut the water sinking below pipe B, 
by evaporation or other causes, and thus rendering the 
trap inefficient, a ball-float regulating a water supply 


pipe E is placed in said trap and keeps the water up 
to the required standard. Claim.—{1) A trap pro- 
vided with a ball D, within the casing A, and with an 
inlet water supply pipe and cock connected to the 
ball, whereby the supply of water in the trap is 
maintained and the po of the trap secured, sub- 
stantially as set forth. (2) The combination, in a 
trap, of the case A, containing the ball-valve D, the 
inlet and outlet pipes BC, water supply pipe E, and 
connected to the ball D, as set 
01 


268,075. Noise-pEapENING INSULATOR, Gouverneur 
M. Brown, Woonsocket, R.].—Filed June 26th, 1882. 
cary The rubber block C, having recess D, 
screw- G, and vertical webs F, connecting said 


threads, as and for the purpose set forth. (2) The 
combi of an i tor A, 
opening B, a supporting peg E, and an interposed 
rubber block or cushion having recess D, screw- 
= G, and webs F, as and for the purpose set 
or 


268,167. Piston, Samuel Armstrong, Newark, N.J.— 
Filed April 29th, 1882. 

Claim.—(1) In a piston head or pump plunger, the 
knuckles and expanding means, arranged, com- 
bined, and adapted to operate to expand the nym 
substantially as and for the purposes herein set fo 
(2) In a piston head or pump plunger, the combina- 
tion, with the series of knuckle joints M, of sliding 
segments and expanding mechanism, arranged and 
operating substantially as and for the purposes as 


herein set forth. (3) In combination, in a piston head, 
the collar H, knuckle joints M, segments C, springs 


carbon filament of an incandescing electric lamp, of a 
wire cage placed over and around said filament, and 
connected with one of the wires leading to said fila- 
ment, substantially as setforth (4) The combination, 
with an incandescing electric idmp, of a metal ring 
encircling the lower part of said lamp, and connected 
to one of the conductors leading to the lamp, avd 
two or more wires bent over the top of the lamp, with 
nen ends attached to said ring, substantially as set 
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Epps’s CocoA.—GRATEFUL AND COMFORTING, 
—‘* By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the fine 
properties of well-selected Cooma, Mr. Epps has 
provided our breakfast tables with a delicately 
flavoured beve: which may save us many 
heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack 
wherever there is a weak point. We may escape 
many a fatal tof by eeping ourselves well 
fortified with pure blood and a properly nourished 
frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk. Sold only in packets 
labelled—‘‘ James Epps AND Co., Homeopathic 
Chemists, London.”—[Apvt.} 
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THE ELECTRIC LIGHTING ACT. 

TuE inventions and improvements of the last five years 
in the applications of electricity seem to foreshadow anew 
branch of industrial manufacture, and to open a new field 
of labour to the engineer. Although Tetieilon has 
learned to avoid sumpt and other similar laws, it has 
yet to learn that economic science does really point out 
certain directions in which legislation should be avoided. 
The one great incentive to legislation now is “ exigency.” 
That is a word to conjure with, and, like other evils, at 
times proves a blessing in disguise. At times “ exigency” 
extends too far, at others it contracts legislative powers, 
and we think that if the real evidence from various sources 
could be obtained, the Electric Lighting Act of the past 
session would be found to be an honest endeavour to hit a 
mean, safe path, and to avoid extreme measures. 

The report of the Select Committee, dated 13th June, 
1879, recommends that “if corporations and other local 
authorities have not power under existing statutes to take 
up streets and lay wires for street lighting, or other public 
uses for the electric light, ample power should be given 
them for this purpose.” Further that “ gas companies have 
no special claims to be considered as the future distributors 
of electric light,” and that the committee “do not consider 
that the time has yet arrived to give general powers to 

rivate electric companies to break up the streets unless 

y consent of the local authorities.” This committee 
collected a vast amount of valuable scientific information, 
but at the same time the minutes are increased in length 
by the examination of men who have no claims to a 
knowledge of electrical matter—men who have been 
connected with a number of different companies and 
done more harm to electric lighting proper than 


can be —_, explained. The evidence given by 
such men as Thomson, Tyndall, Siemens, and Hopkin- 
son, has already become classic, inasmuch as_ it 


showed the opinions of the highest scientific cul- 
ture of 1879 upon the position and probable future of 
the electric light. We insist upon its value, although in 
most cases the conclusions were erroneous—being drawn 
without a knowledge of the wonderful progress which took 
place during the immediately following years. This Select 
Committee paved the way for a ter interest in the 
Paris Electrical Exhibition, and subsequently that at the 
Crystal Palace. Public opinion favoured legislation some- 
what on the lines of the Select Committee, and last session 
the Electric Lighting Act was passed. This Act permits 
the Board of Trade from time to time to license any local 
authority, as defined by the Act, or any company, or person, 
to supply electricity for public or private purposes, subject 
to certain conditions, such, ¢.g., as (1) the consent of the 
local authority; (2) the limitation of time of license to 
seven years, &c. The Board of Trade may from time to 
time authorise by provisional order any local authority, 
company, or person, to supply electricity without requiring 
such consents as are required to the granting of a license, 
but such order is only granted on complying with certain 
conditions, such, ¢.g., as (1) giving due notice of intention 
to apply for provisional order; (2) having the order con- 
tirmed by Act of Parliament, &c. Provision is made in the 
Act to enable the Board of Trade to rescind, alter, or 
repeal rules in relation to the application for licences or 
rovisional orders, An important clause in the Act, viz., 
t. 6, states that “The undertakers shall be subject to 
such regulations and conditions as may be inserted in any 
license, order, or special Act affecting their undertaking 
with regard to the following matters :—(a) The limits 
within which, and the conditions under which a supply 
of electricity is to be compulsory or permissive; (b) the 
securing a regular and effective supply; (c) the secur- 
ing the safety of the public from personal injury or 
from fire or otherwise; (d) the limitation of the prices 
to be charged in respect of the supply of electricity ; 
(e) the authorising — and inquiry from time to 
time by the Board of Trade and the lea authority ; (7) 
the enforcement of the due performance of the duties of 
the undertakers in relation to the supply of electricity by 
the imposition of penalties or otherwise, and the revocation 
of the licence, order, er special act when the undertakers 
have, in the opinion of the Board of Trade, practically 
failed to carry the powers granted to them into effect 
within a reasonable time, or discontinued the exercise of 
such powers; and (g) generally with regard to matters in 
connection with the undertakings ;” and so on. 

The Board of Trade has drawn up a set of rules for the 
guidance of those seeking licences or provisional orders, 
‘These rules relate of course more to formalities than to 
principles, except perhaps as to the principle of publicity, 
which is insisted upon. Advertisements giving notice of 
intention to apply to the Board of Trade for licenses or 
orders have to be inserted in certain papers, and each appli- 
cant must supply a sufficient number of printed copies of 
such draft orders, &c., so that copies of each draft order 
may be obtained by the public at a cost of not more 
than one shilling per copy. The time after which no 
application was received, and the time for the deposit, &c., 
of the draft orders, in compliance with the Act and rules for 
this year, has , and the draft orders are obtainable on 
application. Great interest must necessarily be excited in 
the first of these draft orders, It is a step in a new direc- 
tion, and there is little or nothing to guide the drafts- 
man. Several of the companies are to be congratulated 
in having obtained the services of one of the ablest 
members of the legal profession to draft their orders. 
The draft orders of these applicants are similar in construc- 
tion, differing, indeed, only in the details relating to the 
position of the prospective work and the company. A 
careful study of one of the draft provisional orders is con- 
clusive as to the care and anxiety spent upon it to comply 
with the spirit of the Act, and to be just at once to the 
public and undertakers. Many of the clauses of such pro- 
visional order must necessarily refer to technical details, 
and certain expressions will, if the orders meet with the 
a of Parliament, become common and stamped into 
the every-day vocabulary of electric lighting. The draft 
provisional order has to give the description of the area of 


supply, the powers of the undertakers, the purposes of the 
supply, the nature and mode of supply, the conditions of 
supply, compulsory supply, price, measurement, provisions 
as to testing mains, Xc., as to testing supply, “aga and 
penalties, regulations as to safety, and soon. The task to 
describe the above in good legal phraseology is by no 
means easy; yet we think it has been done satisfactorily. 

Our attention has been directed to a fact which, so far as 
we are aware, has not perrep | been noticed by the 
press, that this is the first Act to legalise the distribution 
of energy—a something not matter. We have thus far 
expressed a general opinion on this subject, and must rele- 
gate minute criticism to a further opportunity, and till 
after the various clauses in the t order have been 
given fully or in abstract. 

The general powers to be taken under this order are— 
0 The authority to supply electricity within a given area; 
2) to manufacture, let, sell, supply, erect, and maintain the 
apparatus for such, and in connection with such supply ; 
@ to take up streets, obtain and dispose of works, &c. 

‘he supply of the electricity is to be— 

By the “direct system.” This is technically known 
as the multiple are system. The section describing this 
system defines certain conductors as “service lines” and 
“ distributing mains.” Thus: “The branch conductors 
leading from such mains to the consumer's premises are 
herein mage ae and the portions of such 
mains which are u or the purpose of giving origin to 
service lines are herein termed P dictributing pron 

?) By the “ storage system.” In this system storage is 
to be used, the reservoirs for such storage to be upon the 
premises and in the charge of the undertakers, and not in 
the charge of the consumers. The reservoirs can be filled, 
vid charging mains, either by the direct or series system, 
continuously or intermittently, as is found desirable. 

(3) By either or a combination of the above systems, 
with earth returns in lieu of a continuous metallic circuit. 

(4) By the “series system,” or a system under which 
one consumer is uot independent of another consumer, as 
he is in the direct system. 

The distribution is not restricted to these methods, but 
may be by any method by agreement. 

The following section is so important as to require to be 
given in full:—‘‘ The supply of electricity upon any pre- 
mises shall (except by agreement or as herein otherwise 
provided) be given at two poles situated thereon at a safe 
and convenient m another in connection 
respectively with the positive and negative mains—or with 
the the as the may be—and the 
undertakers shall not, otherwise than by agreement, incur 
any liability, or be in any way responsible as to the 
fittings, conductors, or arrangements within the consumer’s 
premises, whether for the utilisation of the electricity 
supplied or otherwise, but their liability shall only extend 
to securing that the two poles are in a fit and proper con- 
dition, and that a proper and efficient supply can be 
derived therefrom.” 

This is analogous to the undertaking to supply, say, a 
certain pressure of water to a certain tap in a certain 
position, the consumer taking the water from the tap in a 
manner and direction to suit his own convenience. In 
order that the mains when once laid should not be dis- 
turbed, provision is made for distributing and testing- 
boxes at intervals. From these boxes “service lines” 
radiate, and tests of any or all of the lines from one such 
box can be made at the box without disturbing street or 
householder. 

‘A recent deputation to Mr. Chamberlain learned that 
the Act was not to bea dead letter, and that if a provi- 
sional order was obtained it was to be acted upon. The 
sections relating to conditions of supply then are of 
importance. Either the distribution of electricity will be 
profitable commercially or unprofitable. If the latter, the 
public will not support the undertakings with capital, and 
the whole fabric of electric lighting will melt into thin 
air. No doubt the idea of many people is to let someone 
try and succeed or fail; then, if success is met with, to 
step in and grasp the profits. This is the wisdom of the 
world. The conditions under which success or failure will 
vecur are somewhat as follows:—The undertakers apply 
for an order for a district. This district is divided into 
sections, more fully described in the schedules attached to 
the draft. The undertakers shall lay and maintain mains 
such as the system of supply determined on requires in a 
certain district, shall supply street lamps by the “series” 
or other system ata price to be upon or fixed by 
arbitration, so that a fair profit is obtained; they may 
also lay down mains, &c., in the other sections. If within 
three years mains, &c., have not been laid in these latter 
sections, the Board of Trade may “call upon them to lay 
down and maintain such mains, &c.,” provided they are 
not called upon to do work where loss is certain. The 
manner and method in which the action of the Board of 
Trade takes place is clearly defined. Due notice must be 
given, and upon non- ment an arbitrator may be 
appealed to. In order to obviate the disadvantage that 
might arise to the public by an undertaker putting into 
the schedule a number of streets, lanes, &., on p to 
make the optional district non-profitable, the Board of 
Trade has power to strike out from any section of the 
schedule “any streets or parts of streets that they may 
consider it advisable not to include or retain therein.” 

The supply may be constant or intermittent; it is, how- 
ever, to be always with an agreed upon difference of 
potential between the mains at given points. The differ- 
ence of potential may be different for different points and 
for different hours; 10 per cent. is the maximum variation 
of difference of potential to be allowed. “The resistance 
of the service lines by which the supply is given to any 


consumer shall not, except by agreement, be greater than 
would cause the difference of potential at the positive and 
negative poles in any consumer’s premises to be less than 


the corresponding difference of potential at the point of 
junction of the mains and the service lines by which he is 
supplied, by more than 24 ber cent. of the corresponding 
standard pressure when the maximum current is passing 
through such service lines,” The case of alternate currents 


is provided for, as is the time for testing, also when 
supply ceases, as for example, it may in some busi- 
ness districts for a certain time on Sundays and 
holidays, “ unless from the state of the weather it may be 
reasonable to provide artificial lighting.” With regard to 
compulsory supply, this is restricted to street lighting 
either with incandescent or arc lamps, and to occupiers of 
premises “situate within 50ft. from any distributing 
main.” In case the maximum current which a consumer 
may require seems to be ter than the premises 
reasonably require, the supply may be declined unless he 
satisfies the undertakers that he really requires such a 
current. If the maximum current exceeds fifty Ampéres 
the a delivered at more than one pair of 
poles, so that the maximum current at each pair of poles 
does not exceed fifty Ampéres. 

The charge for the supply is to be determined by any of 
the five following methods—if otherwise, then by agree- 
ment :—(1) By the quantity of energy contained in the 
supply; (2) by the actual quantity of electricity supplied ; 

3) by the number of hours the consumer is supplied ; 
4) by a yearly rent depending on the maximum current 
required ; (5) by a rent depending partly on quantity and 
partly on maximum current supplied. If the charge is b 
any other method than quantity supplied the consumer is 
not to store the energy supplied. Approved meters will 
be used, and be paid for or rented as are gas meters; such 
meters to be under the control of the undertakers, to be 
tested, and it may be com with, meters, &., erected 
for the purpose by the local authorities. 

The regulations for safety are briefly as follows :—(a) 
The current through any distributing main or service line 
shall not exceed 2000 Ampéres per square inch of section 
of a pure copper wire of equal conductivity; (6) the 
insulation of all distributing mains or service lines shall be 
such that the | is not more than 10 Ampéres per mile 
run; (¢) (d) (e) (f) (g) (4) and (i) state that the mains are 
to be waterproof, and protected from injury, that the 
supply can be turned off outside a building, safety fusible 
plugs shall be used in the service lines which cut off the 
supply when the current exceeds by more than 100 per 
cent. the maximum current which such service lines is 
intended to supply, the terminals shall be of approved 
pattern and not less than 3in. apart, the earth contact 
when used shall be good, the difference of potential 
between the two conductors of the distributing main is 
never to be more than 300 volts, that in any charging 
main is not to volts. 

In the case of are lighting in series, ial arrange- 
ments, subject to the approval of the of Trade, can 
be made; and whilst the undertakers supply under settled 
conditions, the consumers must use under given condi- 
tions. The conductors they use must be such that the 
current does not exceed 2000 Ampéres per square 
inch of section of a mgs copper wire of con- 
ductivity ; it must not naked and unprotected ; if laid 
along or within 6in. of walls, ceilings, &., it utust be 
waterproof, and have an external fireproof coating also, 
insulated so that it has a “minimum insulation for the 
whole building of not less than 5000 ohms per volt in the 
standard pressure at the junction of the mains and service 
lines by which the building is supplied.” 

The conductors shall be lin. or more apart. No por- 
tion of the circuit is to be put to earth by the consumer, - 
and in the cases where earth returns are used, not put to 
earth except by being connected to the earth pole pro- 
vided by the undertakers. 

The penalties attached to the breaking or non-com- 
pliance with the rules vary from simple pecuniary fines to 
exclusion from the district. 

We have dealt with the provisional order more from the 
standpoint of considering its contents so far as they con- 
cern the engineering part of the question, because in such 
details it must necessarily present new features. With the 
schedules, except Shedule C, we have nothing to do; A 
and B simply detail districts and streets in such districts, 
but C gives definitions and maximum prices. It must be 
remembered, however, that although X, Y, or Z takes 
power to charge a maximum price, that price is not 
necessarily the price he will charge. We give Schedule C 
in full, because of its importance. 

“The term unit, as used in Schedule C, shall be deemed 
to mean the energy contained in a current of one thousand 
Ampéres flowing under an electro-motive force of one volt 
during one hour. 

Section I.—In case the undertakers shall elect to vey 
any consumer by the quantity of energy contained in the 
supply given him, they shall be entitled to charge him at 
the following rates = quarter of a year:—For any 
quantity up to one hundred units, three pounds fifteen 
shillings; and for each unit over one hundred units, nine- 
pence per unit. 

Section IJ.—In case the undertakers shall elect to charge 
any consumer by the actual quantity of electricity supplied 
to him, they shall be entitled to charge him according to 
the rates set forth in Section I. of this Schedule; the 
quantity of energy contained in the supply given to him 
being taken to be the product of the actual quantity of 
electricity supplied to him, and the standard pressure at 
the point of junction of the mains and the service lines by 
which he is supplied. 

Section 1II.—In case the undertakers shall elect to charge 
the consumer by the number of hours during which he 
shall actually use his supply, they shall be entitled to 
charge him at the rates specified in Section IL. of this 
Schedule; the quantity of electricity supplied to him being 
calculated on the supposition that the consumer uses the 
maximum current specified by him under the provisions of 
Section 27 during all the hours that he has used the supply. 

Section JV.—In case the undertakers shall elect to charge 
the consumer.a sum by way of yearly or other rental, they 
shall be entitled to charge him the rates specified in Sec- 
tion III. of this Schedule; the number of hours during 
which he has taken the supply being taken to be ¢three- 

fourths of the number of hours during which the supply 
was continued during the period to which suchrental relates. 


Section V.—In case the undertakers shall elect to charge 
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the consumer by the method set forth in Section 34, Sub- : 


section (5), they shall be entitled to charge as follows: 
—aAt the rate of thirty shillings per annum for every 
Ampére in the maximum current, in case the supply is 
given at a standard pressure of not more than 100 volts, 
and at a price higher in proportion to the standard pres- 
sure, in case such pressure is more than 100 volts, and in 
addition thereto, a charge of sevenpence halfpenny for 
every unit actually used.” 


LETTERS TO THE EDITOR. 
correspondents. 


THE LAWS OF MOTION, 


Srr,—Will some of your mathematical readers solve the follow- 
ing problem for me :—Let A in the accompanying engraving be the 
=, let B be a gun, and C a ball projected from it; let the 
dotted line represent the influence 
of gravity on the shot C. Now, it 
is stated in text-books that if the 
shot had momentum enough it 
would be driven to a point where 
gravity would exactly balance mo- 
mentum, and the shot would then 
revolve for ever round A, the cen- 
trifugal force precisely balancing 
the pull of gravitation. But it 
appears to me that the shot could 
never get beyond the range of 
gravity, and would fall into the 
moon or some of the planets, or even 
the sun, if it got away from the 
earth. It is admitted that this would take place if the shot was 
thrown upwards ; I want to know why it will not do so if the shot 
is projected at a tangent to the earth’s circumference. 

‘or both statements, in a =. different form, I would refer 
our readers to Professor Huxley's little work dealing with the 
ws of motion, and not long published. 
December 18th. 


F. DaRE. 


BOILER FUEL ECONOMISERS, 


Smr,—I notice in THz ENGINEER of December 8th inst. an 
account of a paper read by Mr. W. E. Mills, before the Liverpool 
Engineering Society, called ‘‘ Notes on the Mallett System of Con- 
trolled Combustion,” which gives a short description of an inven- 
tion by Mr. Mallett for burning the smoke generated in boiler fur- 
naces. I have for some time been engaged in projecting and 
experimenting with a new invention in the form of an economiser 
for boilers, which has for its object, among other advantages, the 
burning of the smoke. I cannot see how Mr. Mallett burns the 
smoke in his invention, because my ee that the place to 
burn the smoke of a furnace is in the furnace itself, because if the 
heat in the furnace chamber is not hot enough to burn the smoke, 
it is useless to try to burn it outside the furnace chamber. I should 
also think that Mr. Mallett’s invention, from the description, would 
necessitate a good deal of alteration in a boiler, and of course there 
would have to be a new perforated septum wall every time the 
boiler was let down for cleaning or repairs, all of which would 
entail a good deal of expense. Even supposing that Mr. Mallett’s 
invention does burn all the smoke, I do not think it would ve found 
to save anything like forty-five per cent., because by the experi- 
ments which I have had with my own invention—which embraces 
@ more important advantage in an economising point of view than 
the burning of the smoke—I find that I cannot effect a saving of 
much more than thirty per cent. I may say that my invention is 
a very much simpler one than Mr. Mallett’s, insomuch that it can 
be applied to a boiler in less than an hour without any skilled 
labour and removed in the same time if necessary, and it is not 
fixed to the boiler in any way, nor does it require any alteration in 
the boiler. I donot think Mr, Mills is acquainted with my inven- 
tion, as it has not been brought before the public yet, but I shall be 
pleased to explain it to him or anyone else who takes an interest 
in this subject if he will afford me an opportunity of doing so. 

North Woolwich, Dec. 18th. EcoNOMISER. 


BACK-LASH IN CORN MILLS. 


Sir,—It is a fact well known to millwrights that the principle 
quoted from ‘‘ Molesworth” by your correspondent, Mr. Gill, is of 
the utmost importance in the smooth working of millstones and 
the gearing in connection therewith, and I generally make the 
velocity of the periphery of the fiy-wheel about 50 per cent. in 
excess of that of the periphery of the stones—that is to say, that 
for millstones 4ft. din. diameter, running 140 revolutions per 
minute, the velocity at periphery is=1906ft. per minute; a fly- 
wheel 15ft. diameter, going sixty revolutions per minute, would 
likely lead to good results. I say likely advisedly, for if there is 
a considerable number of millstones, and the fly-wheel be deficient 
in mass, the back-lash will not be overcome, although the velocity 
may be calculated on the above principle, and your correspondent 
is, therefore, quite right in asking, “Is it not a matter of 
momentum, and not alone of velocity ?” 

I know a case where the fly-wheel contained all the necessary 
surplus of velocity; still the back-lash could be heard at the 
remotest corner of the mill, The fiy-wheel was doubled in weight 
without altering the velocity, and the back-lash at once disappeared. 
I could multiply instances of an almost similar nature, but 
perhaps this may be sufficient for your correspondent. 

184, Buchanan-street, Glasgow, JOHN TURNBULL, JUN, 

December 26th. 


THE INSTITUTE OF PATENT AGENTS. 


Srz,—In my letter on the above subject which appeared in your 
issue of the 8th inst. I propounded two questions, with the view of 
eliciting from some responsible member of the Institute a satisfac- 
tory definition of the functions of a — agent; but as no gentle- 
man connected with that body has thought fit to reply to my ques- 
tions, I venture, with your permission, to answer them myself, in 
accordance with my ideas of the analogy existing between the 
duties of a patent agent and those of any other professional man. 

I submit, then, that a professional man is a man who himself 
practices a profession. He is not like, say, a wholesale grocer, 
who finds capital to carry on the business, and exercises a certain 


that this branch of his duties is quite subsidiary; to prepare reports 
and opinions upon questions of validity onl 
disclaimers, and do other important work needing combined legal 
and scientific knowledge and training. If, now, he does not per- 
sonally discharge these responsible professional duties, but relegates 
their performance to others, how can he be said to practice the pro- 
fession? Surely if heads of departments do the important 
work, it is they who are the real patent agents, rather than the 
principals. 

It is no answer to this allegation to say that the same thing 
exists in other professions. There is good reason to believe that 
such is — case; but two or any number of wrongs do not make 
one right. 

Much has been said about the impartiality which the promoters 
of the Institute have observed in inviting the co-operation of quali- 
fied practitioners with whom members of the Council were acquainted. 
Well, Sir, I will give you as one example a case in point:—A 
patent agent who numbers among his A wld some of the most 
eminent men in the scientific world was formerly and for a number 
of years manager in one of the principal patent agency offices, and 
in that capacity discharged all the responsible professional duties 
devolving upon a patent agent. The principal of this establish- 
ment is an influential member of the Institute, but his former 
manager was not invited to join, although it is to be presumed that 
as the latter for years sustained the reputation of that gentleman’s 
office, no doubt could be entertained as to his qualifications. At 
the same time other gentlemen have been invited, and are now, in 
fact, fellows of the Institute, who have been neither in practice on 
their own account nor in the office of one of the fellows for the 
respective periods stipulated in the articles of association. 

These anomalies must be explained if ever the Institute is to 
obtain the confidence of the public. Meanwhile, intending 
patentees when they scan the copies of the list of fellows which it 
is proposed widely to circulate, will remember that the profession 
contains other respectable honourable men, who, on the score of 
efficiency, can hold their own against anyone, although they may 
happen not to be connected with the Institute of Patent Agents. 

December 23rd. Pp. A. 


Sir,—You have published a considerable number of letters con- 
cerning the recently constituted Institute of Patent Agents. The 
writers all point in the same direction; they have one and all the 
same object in view. Your correspondents all complain that the 
admission of members to the Institute is determined by somethin, 
akin to favouritism; that, in a word, the new Institute is a mut 
admiration society, and that thoroughly good men have been 
excluded because they do not fraternise with or belong to a certain 
clique. These are grave charges, but they are not graver than 
those I anticipated. Such charges are incidents which invariably 
attend the formation of any new club, body, society, or institute. 
The very fact that to belong to a select circle confers certain advan- 
tages, vexes those who are not received within the sacred precincts, 
Human nature has always talked as your correspondents talk. 
You have not published any complaints from the elected members 
of the Institute of Patent Agents that good men have been left 
out in the cold. It is only the outsiders who feel the pinch. 
Those inside the charmed circle hold that they are all right, and 
advocate stringency in the rules for electing more bers. The 
members of the Institute do not reply to outsiders; they take no 
notice of them. They have got what they want, and they would 
not improve their position by explaining why those not elected 
have not been chosen members of the new Institute. Ve victis. 

But it happens that there is a public, which is somewhat inter- 
ested in the proceedings of patent agents as a body. There are, 
in round numbers, 5000 patents granted every year in this country 
alone. At the lowest estimate these average £10 each paid to 
patent agents for their services, and quite exclusive of office fees. 
This amounts to £50,000 a year. Then there are foreign patents, 
for obtaining which the patent agent is again paid. I do not think 
I shall overshoot the mark if I say this stands for £10,000 a year. 
Thus, then, the patent agents of Great Britain draw from the 
inventing members of the body politic, say, £60,000 a year. This 
is a very considerable sum, and it seems more considerable when 
we remember that any inventor who has sufficient common 
sense can comply with the necessary forms, pay the proper fees, 
and take out his own patents without any assistance from a 
a agent. A patent being secured, at the end of three years £50 

to be paid to prolong it for four years. Now it is only neces- 
sary to take the patent and £50 to Somerset House, and to pay the 
money to a clerk, who endorses the fact that the money has been 
paid on the patent. Ten minutes’ work; patent agent’s fee, 
£2 2s. At the end of seven years the patentee has to pay £100. 
The same operation over again; patent agent’s fee, £3 3s. Iam 
quite prepared to admit that the aid of a patent agent saves a 
great deal of trouble, and it is, on the whole, worth while to enlist 
his services; but he must not imagine that he can receive £60,000 
@ year and escape criticism. It is argued that patent agents know 
how to draw up specifications and that inventors do not. This is 
true of some inventors and some patent agents; it is not universally 
true. When a specification has to be drawn with caution, it is 
usually considered by prudent men essential to success that a 
barrister be employed to settle the specification. There are patent 
agents who are competent to settle a specification without the aid 
of counsel. But I would not like to assert that this is true of every 
member of the profession. There are, I think, no special pecu- 
liarities about patent agents which exempt them from criticism. 
I recognise their utility, but I consider myself at liberty to com- 
ment on their failings. 

Up to the year 1852 the number of patent agents was small, 
patents were few, and costly. If an agent took out one or two in 
a year he did well. A dozen taken out within the year would 
justify a young man in marrying, and perhaps keeping a brougham, 
with one horse. Since 1852 the number of patents taken out has 
enormously augmented. It began to increase at once. There was 
an instantaneous rush of patentees to the Patent-office as soon as 
the price of a patent fell from about £300 to £25. That is thirty 
years ago, and for thirty years the inventors of Great Britain and 
Ireland—not to speak of the numerous foreigners who take out 
patents here—have on the whole done very well without an Insti- 
tute of Patent Agents. These lastdo not often become bankrupts; no 
run away with other folks’ money. Take it for all in all, the pro- 
fession of patent agent is eminently respectable. There may be 
black sheep among its members, but they are not prominent; th 
are unobtrusive, and are not found out. For myself I doubt their 
existence. I do not doubt the existence of absolutely incompetent 
patent agents; but this is quite another thing. After thirty years 
of peace and contentment, we, however, have an innovation. We 
have an Institute of Patent Agents, and I think it would be well 
that the outsiders—that is, the inventors, the men who pay 
the £60,000 a year or so, and thus all the Institute fees and 


amount of supervision over it, but rarely handles the diti 


in which he deals; but he is a man who attends personally to the 
professional duties devolving upon him. The public consult him on 
questions in the solution of which he is supposed to be proficient, 
or entrust him with work requiring professional skill, and they 
expect that the professional opinions which he gives shall be the 
conclusions drawn in his own mind from the premises submitted to 
him, and that the work which he issues shall bear the impress of 
his own genius. If his opinion is the result of the operations of 
another mind, or the work which he turns out is executed by other 
hands, he is deceiving the public and forfeiting all claim upon their 
confidence and support. 

Now, let us apply this train of thought to the particular profes- 
sion under consideration—that of a patent agent. A patent agent 
is a man who is employed by others to professionally assist them 
in the obtainment and maintenance of letters patent for inventions, 
and to advise on the various questions arising out of letters patent 
for inventions, In the exercise of these functions he is required to 
draw specifications of inventions, although it is now plainly hinted 


exp in sbort, the indirect supporters of the body, 
should be made to understand clearly for whose benefit 
the new guild is being formed. Up to the present no information 
at all has been supplied on this subject. May I hope that the 
appeal which I now make for more light may elicit a response? 
There is only one way in which the Institute can be of any public 
utility, viz., by taking care that a certificate of membership is a 
certificate of competence. But up to the present we have no 
guarantee of the kind. Everyone understands how such a guild is 
formed. Some of the rising men of a profession get hold of the 
oldest members, men of renown, and urge them to form an 
institute. After a great deal of consideration, and bickering, and 
disputing, and several meetings have been held, the institute is 
formed. Now, there are two courses open to the founders: they 
can elect every one in the profession a member or associate, or they 
can make a selection. It is obvious that the first course will not 
be followed; nor is it expedient. For example, if every patent 
agent were a member of the Institute, what would be the good of 
being a member? The value of membership depends on its 


exclusiveness, Consequently, a choice must be made, and as 
there is no examination or genuine test of ability, who are or who 
are not to be bers or iates depends on the will of a very 
few men; and these self-elected electors say, and with justice, 
“* This is our institute; we started it, and we will have just who 
we like in it.” This is the course which is invariably pursued, and 
the policy is generally attended with a certain amount of success, 
For a time no one cares one pin about the new society or institute, 
After a while, however, it makes itself obtrusive. ‘hen its own 
younger members or outsiders arise in their might. They say 

lainly, ‘We will not have anything more to do with a sham. 

his institution must be reorganised ;” and it is. The institution 
then enters on its second period of existence, and becomes of value, 

The Institute of Patent —_ is now in the first stage, and to 
be or not to be a member of it is no proof of competence or the 
reverse. It may bea ay} that a man has spent seven years in a 
patent agent’s office; but I know men who have spent three times 
that time who could not be trusted to draw the specification for a 
kitchen boiler. This is the plain truth; and the plain truth in 
such cases is best spoken. The Institute will probably continue to 
exist for some time without doing directly either harm or good. 
At length some adventurous spirit will arise and say, ‘‘ This Insti- 
tute must become an examining body, and membership must be 
equivalent to a certificate of competence to perform the duties of a 
patent agent.” Then, and not till then, will the Institute acquire 
any real dignity and importance. Whether the present Institute 
contains within itself the germs of success or not I cannot pretend 
tosay. Money will ‘anger be wanted, and as every new inember 
represents money, there will be a strong temptation to admit any- 
one who can pay the fees. Councils newly established are invan- 
ably eminently virtuous during the first year or two, Men will 
not be admitted even as associates who, if they will but waita 
little, may find themselves in the presidential chair. Time is 
required to adjust matters. If prudent counsels guide the opera- 
tions of the Institute it will no doubt be successful. But its 
original operations are certain to be crude and imperfect. As it 
grows older it will grow wiser. Are there really patent agents 
enough to keep up such an institution, candidates enough to make 
it worth while to appoint an examining body? Verhaps so. 
Meanwhile I advise those interested to turn a deaf ear to sugges- 
tions for the promotion of a rival body. There is certainly not 
room enough for two Institutes of Patent Agents; some persons 
doubt if there is enough material for one. 

It is stated that it is the intention of the Institute to model 
itself on that of the Law Society, and that a charter will be 
obtained, and perhaps an Act of Parliament. Powers, in short, 
will be got to enable the Institute to prosecute anyone taking out 

tents for money fees and not holding the diploma of the Institute. 
There are at present about fifty members of the Institute. That 
so few men should expect to obtain so many privileges seems 
strange. When they have got them they will fix their own fees. 
So suppose they double the existing fees, what will happen to the 
inventor? He will be simply powerless. We shall be as much in 
the hands of the patent agents as we are in the hands of the 
lawyers. It is surely time that the inventors said a word on the 
whole subject. Concerning the duties of a patent agent, and his 
claim to be regarded a professional man, I shall, with your per- 
mission, say something at another time. AN INVENTOR. 

London, December 22nd. 


RAILWAY SPEEDS AND FARES, 

Srr,—If you can find space in THE ENGINEER for the accompany- 
ing facts about the nine great railways which start from London, 
I believe they may be of interest to your readers. To compare the 
merits of one railway with another, it is y to i the 
speed of the trains, the number of trains, and the price of the 
tickets. 

For the purpose of the following table, I have taken the six 
fastest journeys, three ‘“‘ up” and three ‘‘ down,” between London 
and each of six most important towns upon each railway system ; 
and the average speeds are, therefore, those of the thirty-six 
fastest journeys thus performed. As the same trains frequently 
run to more than one of these towns, their number averaged is less 
than the number of journeys, and it is fair to remember that the 
fewest trains may probably show the best averages. The fastest 
average speed to any one Sgt is to Nottingham by the Midland, 
at 46°4 miles per hour. The highest fares charged are to Folke- 
stone and Dover by the South-Kastern expresses, being 3°4d. and 
3°3d. per mile. ese tables appear to show finally that the 
northern lines are cheapest and fastest; the western and eastern 
lines are fast and rather expensive, while the southern lines are 
both slowest and dearest; and moreover, the South-Kastern, the 
London, Chatham, and Dover, and the London, Brighton and South 
Coast, are the only ones on which express fares are charged :— 
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Great Northern .. .. ..| 24 | 42°1 | 50°3 | 1053 | 16 | 12 
Midland.. .. .. .. ..| 23 | 40°6 | 49°7 | 97) | 16] — 
L. and N. Western .. ..| 27 | 30°4 | 48°2 | 91h | 17 | 1:3 
Great Eastem .. .. ..| 23 | 38°4 | 44°8 | 70g | 22 | 16 
Great Westen .. .. ..| 21 
L.and8. Westen .. ../ 22 | 36°1 | 44°83 | 483 | 24 | 17 


8. Eastern .. .. «.| 84 33°7 44°4 754 24) 18 


The above figures are based upon the various companies’ time, 
tables for September last. : 

The towns which have been chosen are the following :— $ 

Midland Railway: Nottingham, Leeds, Manchester, Liverpoo 
Glasgow, Edinburgh. 

Great Northern Railway: Nottingham, Leeds, Manchester, 
Newcastle, Hull, Edinburgh. 

L. and N. Western Railway: Birmingham, Manchester, Liver- 
pool, Holyhead, Glasgow, Edinburgh. : 

Great tern Railway: Norwich, Yarmouth, Ipswich, Col- 
chester, Harwich, Cambridge. : 

Great Western Railway: Plymouth, Exeter, Bristol, Swansea, 
Birmingham, Birkenhead. ‘ 

L. and S. Western Railway: ee, Exeter, Salisbury, 
Portsmouth, Southampton, Weymouth. 

L., C., and Dover Railway: Dover, Canterbury, Ramsgate, 
Chatham, Sheerness, Maidstone. 

L., B., and 8. Coast Railway: Portsmouth, Hastings, Eastbourne 
Worthing, Brighton, Tunbridge Wells. ‘ 

8. Eastern Railway: Dover, Folkestone, Margate, Hastings, 
Reading, Maidstone, JF, 

December 27th, 


HYDRAULIC BALANCE LIFTS, 

Srr,—In his letter dated 19th inst., Mr. Barr endeavours to 
meet our statements by some speculative estimates of his own. 
With the object of proving our statement as to weights to be 
erroneous, he estimates the weight of the ram and cage you illus- 
trated at 21 cwt., and that of the balance cylinders and rams as 
24 cwt. Instead of this the weights really are 23 cwt. and 20 cwt. 


~ 
\ 
| | 
| 
| | 
| 
} 
| 
| 
| 
Miles | Miles | 4... 
Fey yer hr. Miles. d. d. 
| 
L,C,andDover .. ..| 2 | sto | 445 | 78 | 25/1 
L., B.,and 8. Coast .. ..| 32 | 344 | 43°1 55h | 25 | 18 
| 
| 
| 


Dec. 29, 1882. 


THE ENGINEER 


481. 


EIGHT-COUPLED LOCOMOTIVE, ST. GOTHARD RAILWAY. 


CONSTRUCTED BY MESSRS. MAFFEI, MUNICH, FROM THE DESIGNS OF HERR J. STOCKER, 


mapas. The metal of the balance weights will, as we stated, 
suffice to make the balance cylinders, &c. 

He next proceeds to estimate the cost of the balance cylinders 
and rams, and of the parts which they displace from the old type 
of lift. He provides 18 cwt. of iron, say, 1 cwt. of steel rope, 
and two pulleys and bearings, which would not be safe if lighter 
than about 3 cwt. the set, making a total of 22 cwt. of finished 
machinery for £17 10s., or at the rate of 16s. per cwt. If Mr. 
Barr will supply and fix at this rate, he will be much sought after. 
We have only considered the parts mentioned by Mr. Barr, but 
that gentleman has quite overlooked the guides for the balance 
weights, and the strong overhead framing required to support the 
whole, as well as the greater cost of fixing the gearing he advocates, 
as against that of fixing our balance cylinders at the ground level. 

We have had erected a series of our lifts in a building where the 
walls of the lift wells were so weak, that for the purpose of 
supporting a dead weight balance lift they must have been rebuilt 
at a cost of about £50 per lift. But for our lifts the walls were 
good enough, and the expense was saved. 

We think Mr. Barr’s question, implying that the power required 
to work lifts at a pressure of 700 lb. per square inch, is greater 
than that required for 400 lb. in the proportion of 700 to 400, 
must be misprinted ; but in case your printers are not in error, we 
must apologise to your other readers while we explain to Mr. Barr 
that, with the accumulator at 700 lb. pressure, the volume of 
water to be pumped is only four-sevenths of that required with the 
accumulator at 4001b., and the work to be done in pumping is 
cess | the same. We would sayin this connection, that we 

ave neither advocated nor used 700 lb. pressure for hydraulic 
balance lifts. 

Into Mr. Barr’s analysis of friction we will not attempt to 
follow him; but when he can produce practical results showing 
more than 78 to 80 per cent. efficiency on the upward journey of 
a dead-weight balance lift we shall be pleased to compare notes 
with him. 

Mr. Barr has been informed that some steel wire ropes have run 
for eighteen months “‘ constantly ” without failure. ‘*Constantly ” 
is not scientific. Can Mr. Barr find a case where steel ropes jin. 
diameter running over a pulley 2ft. diameter—alternately in 
reverse directions—at a speed of 100ft. per minute for eight hours 
per day have worked for eighteen months without sign of failure? 
This is the sort of test which is involved in their use in a large 
London building. It is noteworthy that for the purposes of his 
argument, Mr. Barr finds it desirable to take the dimensions and 
pressure, viz., 450 lb., of the lift illustrated. But this he is scarcely 
entitled to do. For one dead-weight balance lift for passengers 
erected in connection with an accumulator, twenty have been 
erected to be driven by low-pressure water from the town mains 
or an elevated tank. In such a case how will Mr. Barr obtain 
the high-pressure which alone will enable him to use the small ram 
on which his arguments respecting cost are based? We did notin 
our first letter allude to a ‘larger lift” as Mr. Barr supposes, but 
to a lift designed to do precisely the same work as that illustrated, 
but actuated by water at about 50 1b. pressure per square inch. 
According to usual practice such a ram and cage would weigh 
about 2 tons, and the increased weight will materially affect Mr. 
Barr’s figures. The hydraulic balance lift, however, increases the 
pressure to any desired amount, and therefore directly reduces cost, 

Mr. Barr says two weights and two sets of ropes, guides, head- 
wheels, bearings, girders, &c., are safer than one. Probably so; 
but three, or even four, would be safer still. But then, what 
about cost and simplicity, for which Mr. Barr has also expressed 
considerable regard’ 

Mr. Barr still misunderstands the arrangement for returning 
water to the top of a house, and speaks of the additional first cost 
required, May we remind him that the water is returned by the 
hydraulic balance lift, and that the relative cost of this is the 
question under di ion; and farther, that the lift returns either 
to the main or to the top of the house without any difference in 
cost. 

Since writing the above we have seen in the Times of the 
25th inst. a notice of a fatal colliery accident caused by the failure 
of wire rope. The portion bearing on the question now under dis- 
cussion we quote. ‘‘On Saturday morning a fatal colliery acci- 
dent, resulting in the loss of three lives, occurred at the Cannock 
Chase Colliery Company’s No. 3 pit, near Brownhills. The pit, in 
which 400 men are employed, is one of the best-regulated in the 
extensive Cannock Chase Colliery district. After the workings 
had been examined and found safe for the men to descend, the 
wire rope in the down-cast shaft was tested with a 2-ton load and 
found apparently all right. Three men, named Thomas Collis, 50; 
Herbert Grimley, 26; and Francis Horton, 19, then entered the 
cage to go down to “‘fettle” the horses. Immediately after the 
cage had disappeared from view the wire rope attached to the cage 
snapped asunder with a loud report, and the cage, with the three 
men, was precipitated to the bottom of the shaft, a distance of 150 
yards, It is thecustom with the owners of the colliery to replace 


the wire ropes every three years; this one had only been in use five 


months.” As we have before pointed out, the conditions for using _ short as possible, in order that the overhanging weight, beyond 


wire rope are far more favourable at collieries than in hotels and | the short wheel base, rendered necessary by th 


JOHN S. STEVENS. 
C. G. Masor. 


warehouses. 
Queen’s-road, Battersea, Dec, 23rd. 


PERMANENT WAY, INDIAN STATE RAILWAYS, 


S1n,—In your issue of the 10th ult., page 351, under the heading 
of ‘*Contracts Open—Permanert Way, Indian State Railways,” 
we notice drawings and specifications of cast iron plate sleepers for 
the Indian State Railways, metre gauge. As these drawings— 
No. 204 and 213—are exact copies of those furnished by us, the 
patentees, we are at a loss to understand why everything has 
appeared excepting the name by which the sleeper now extensively 
used in this country is known, viz., the ‘‘ Denham-Olpherts.” As 
these drawings have appeared in your valuable paper, we think it 
may interest you and your readers to know to what extent this 
form of sleeper has already been adopted in this country. The 
trunk line from Calcutta to Delhi has upwards of half a million in 
use of the design marked A on the accompanying lithograph. The 
State lines have 82,000 of the drawing No. 213 referred to above, 
and 82,000 of that marked B on lithograph. The drawing No. 204 
referred to represents the ‘‘ Denham-Olpherts” sleeper, with Mr. 
Guildford L, Molesworth’s cast iron wedge fastening. As in repro- 
ducing the drawings for publication the names of the patentees have 
been omitted, we shall be obliged by your publishing this letter. 
Should any further information be desired, it can be had on applica- 
tion to Messrs. Thomson and Browning, our agents, 3, Victoria-street, 
London, 8.W. C. H. DENHAM, 

For Denham and Olpherts, 

Hourah, Bengal, December 5th. 


THE ELECTRIC ARC, 


S1r,—It is to be assumed that, in the case of arc lamps, there is 
for each some current which is better than any other. What this 
current shall be is determined by the diameter of the carbons and 
the length of the are. Can any of your readers tell me where I 
can obtain information on this point? I find that practice varies 
largely. Thus Brush lamps, with 12-millimetre carbons, are 
generally worked with an arc of about ;‘;in. long, or less. Indeed 
the carbon points are all but in contact. Brockie uses an are of 
over din. Crompton works between jin. and jin. in such of his 
lamps as I have had a chance of examining. The Siemens arc is 
very variable in length. The André lamps shown in the Crystal 
Palace worked with jin. arcs. There must be some length of arc 
which gives more light than any other, Can any of your readers 
tell me what it is? Messrs, Ayrton and Perry, and other photo- 
metric experimenters, are quite silent on this important point. 

London, December 27th. Lox. 


CHILLED ROLLS FOR GLAZING CALENDERS. 


Sir,—It is quite true that English paper-makers are compel. d 
—as you quote on p. 449 from a correspondent in Contract 
Journal—to go to America for the best chilled rolls, although 
this course involves a greater expenditure of time and money than 
the purchase of English rolls. I believe that some Scotch and 
Lancashire firms profess to supply first-class chilled rolls, but expe- 
rience has not yet gained them sufficient confidence to supersede 
those from the United States, when and where the greatest 
economy is required, ‘‘ Cheap and nasty” spells ruination in the 
paper trade. PAPER-MAKER. 

ecember 21st. 


EIGHT-COUPLED ENGINE, ST. GOTHARD 
RAILWAY. 


We publish this week drawings of the 8-coupled engines 
now in use for working the heavy traffic of the St. Gothard 
Railway. These engines are of the Class D, described in the 
report published in our issue of November 17th, and are excel- 
lent examples of continental work. The engines were built by 
Messrs. Maffei and Co., of Munich, from the designs of Herr 
J. Stocker, locomotive superintendent of the St. Gothard Rail- 
way. The design is founded upon the 8-coupled mountain 
engines of the Southern Railway of Austria, the Upper Italian 
Railway, and the Paris and Lyons Railway—the latter used for 
the Mont Cenis—but with considerable modifications, which are 
due to Herr Stocker himself. The arrangement of the trail- 
ing axle below the fire-box, with a special disposition of the 
springs, to enable the fire-box to be properly supported, is a 
novelty. The steadiness of the engine at high speeds is thus 
greatly improved, and this was a matter of much importance, in 
order that the engines might run at a sufficient speed through 
the great tunnel and elsewhere. The whole engine is made as 


e curves of the 


_ line, may be as small as is practicable. Another point of novelty 


is the construction of the rear part of the boiler, which is more 
on the American pattern. 

The whole of these fifteen engines were at work by June lst, 
1882. The specification stipulated that they should be able to 
haul 150 tons on a gradient of 277 p. c., but this has been 
frequently exceeded. It has already happened that two of these 
engines have hauled a train of 410 tons over the mountain 
section of the St. Gothard, at a speed of 9 to 12 miles an hour; 
whilst on the valley section, with gradients of 1 in 100, one 
engine easily hauls 500 tons at 15 miles an hour. The directors of 
the St. Gothard Railway are perfectly satisfied as regards both 
their working and construction. 

The general dimensions of this set: of engines was given in the 
table published in our issue of November 15th, but it is here 
repeated for greater convenience of reference :— 


French | English 


Fire-grate:—Length.. .. .. .. .. 2125m. 7Oft. 
3°31ft. 
Outside diameter .. .. .. 50mm. | 1°97in. 
Length between tube plates.. .. 42m. | 13°78 sq. ft. 
Heating surface:—Fire-box .. .. .. 9°58q.m. | 102 sq. ft. 
Tubes.. .. .. .. ..| 148°5sq.m. | 1600s8q. ft. 
Total 15808q-m. | 17028q. ft. 
Boiler:—Mean diameter c{shell .. .. | 1535m. | 5 -04ft. 
Total length, with smoke-box “7°445m. | 24°42ft. 
Height of centre line above rails... 2°100 m. | 6°89ft. 
Frames :—Thickness of plates | 35 mm. 1:38in. 
Axles :— Diameter of jo | 200mm. 7°87in. 
Length of journals .. | 240mm. 9°45in, 
Wheels :—Diameter of tread .. .. .. ..) 117m, 3°84ft. 
Engine :—Diameter of cylinder .. .. ..| 520mm. 20-4in. 
Diameter of crank pin, driving 
Weight:—Empty .. .. .. .. .. ..| tonnes, | 44°0 tons 
In working order .. .. .. tonnes. | 50°83 tons 


These figures show very clearly the great power of these 
engines, having practically 20in. cylinders and 2ft. stroke, with 
the high working pressure of 1501b. As an illustration it may 
be mentioned that the work done by one only of the two 
cylinders at each stroke would be about 1,000,000 foot-pounds, 
or equal to the whole amount stored in the Faure battery, 
which made such a sensation when conveyed from Paris to Glas- 
gow not many months ago. 

The general specification of these engines was the same as for 
the other types built for the St. Gothard Railway. It presents 
several points of interest as compared with the ordinary specifi- 
cation of an English locomotive, and we therefore give an 
abstract of it. Omitting the mere general and ordinary condi- 
tions, the main features are as follows. 

The locomotives and tenders are to be constructed accord- 
ing to the dimensions given for each particular class, and 
the general drawings annexed. All detail drawings which 
may be required are to be made by the contractor. Before 
beginning the work he is to lay copies of these and of 
his general drawings before the man of the railway. 
Any alterations required by them are to be made by the 
contractor, and the drawings when approved will remain with 
the company and form the basis of the contract. In addition, 
the contractor, at the end of the contract, will supply a complete 
set of drawings to one-tenth scale of the engine as built-—eleva- 
tion, longitudinal section, horizontal section, and cross sections 
through the fire-box and smoke-box—and with all the chief dimen- 
sions written upon them. The materials are to be of the best 
quality; the works supplying them are to be named in the 
tender, and proof must be given when required that these works 
are really employed. Tests of strength will be made by the 
company before use, either in the works of the contractors or in 
some proving-house which they may select. The tests will be at 
the cost of the contractor. The various parts will be made 
of the following materials :— 

A. Of crucible steel :—The axles, both locomotive and tender ; 
the tires for the locomotives, the eyes for all the eye-bolts. 

B. Of cast steel :—The tender tires, the springs, leaf and 
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spiral ; the pistons, the slide bars, the axle-box guides with their 
keys, and the screwed rods for the valve gear. 

C. Of cast iron :—The cylinders and covers, the slide valves, 
piston rings, steam pipes, grate bars, brake blocks, and all parts 
of support and construction. 

D. Of copper :—The inver fire-box, the horizontal stay bolts, 
all pipes for steam and water, including those in the smoke-box, 
the ends of the tubes in the fire-box-tube plate, the sanding and 
the lubricating pipes. 

E. Of brass :—The cocks, valves, bearings, regulator slides, 
the nuts of the valve gear, screws, &c., including all valves and 
valve spindles which are in contact with steam. 

F. Of plate iron :—The boilers, frames, foot-plate, sides and 
roof of the cab, cleading plates, the tubes—charcoal iron—and 
the tanks for water, coal, &c. 

G. Of wrought iron :—All parts not otherwise specified, such 
as the wheel skeletons, the crank pins, connecting rods, axle- 
boxes, fire-box frames, valve rods, &c. The crank pins, the 
crosshead brits, the ends of the connecting and coupling rods, 
the axle-boxes, &c., are to be case-hardened to a depth of at 
least 0°08in. The connecting and coupling-rods are to be forged 
from one piece. 

The materials are to be subjected to tests of strength and 
ductility, as given in the table below. The test pieces are to be 
cylinders of 200mm. in length—say 8in.—and at. least 20 mm. 
diameter—'Sin. :— 


Material. | ERE 
288 
= 
82) 4°" | 
kg. per kg. per vate of per 
Sq. Mm. sq. Mm. | cent. 
1. Crucible steelaxles .. .. .. 26 5 | | 35 
2. Crucible steel tires 35 65 15 25 
3. Bessemer steel tender tires 30 60 15 30 
4. Boiler plate, lengthwise .. 20 36 15 a= 
5. Boiler plate, crosswise is 34 12 - 
6. Rivet and stay iron 20 36 18 _ 
7. Copper for fire-box and stay bolts .. 7 20 45 -- 


The spring steel is to be made into a spring 1 m. long, and 
hardened, and must then be bent with a stress of 76kg. per 
square millimetre, without taking any permanent set. The tubes 
must sustain a pressure, inside and outside, of twenty atmo- 
spheres, without any permanent alteration of form. The various 
parts of each engine and tender must be interchangeable, 
especially the axles, axle-boxes, springs, pistons, crossheads, con- 
necting and coupling rods. The screws are to be on the Whit- 
worth system, and are arranged in sets, so as to require as few 
spanners as possible. All nuts within the boiler or smoke-box 
are to be locked. Nuts requiring to be frequently unscrewed, 
and other wrought iron parts exposed to friction, are to be case- 
hardened. The eyes of all eye-bolts are to be bushed with 
hardened rings of crucible steel, forced in by hydraulic or screw 
pressure. They are to be kept from turning round, and pro- 
vided with means of lubrication, as are also all other parts exposed 
to wear by friction. 

The work is to be done under the inspection of an officer 
appointed by the company, and the contractor is to notify to the 
company the commencement of work upon the boiler and other 
important parts, such as axles and springs, in order that they 
may be inspected during progress. The boiler is to be tested by 
water to 50 per cent. above the working pressure in the inspector’s 
presence. Before the putting in of the tubes, one out of every 
fifty is to be selected for testing, and if it fails the whole lot may 
be rejected. Every spring is to be tested by a lever apparatus, 
to carry in the middle a dead load corresponding to a stress of 
76 kg. per square millimetre, without taking any permanent set. 

On delivering the locomotives, the contractor must send in the 
statement of the exact weights which will be upon each axle of 
the machine and tender, both when they are quite empty and 
when there is 6in. of water above the roof of the fire-box, and 
the water tank and the coal bunkers are quite full. A detailed 
statement of the weight of each part, and of the weight of the 
separate materials composing it, is also to be given. 

The engine, when delivered, will be expected to run 400 km. 
—say 250 miles—before it is accepted by the company. There 
will be, however, a deposit of caution money by the contractor, 
which will be returned when the engine has been two years in 
service or has run 30,000km.; for the axles, wheels, tires and 
crank pins the period will be four years. 

In conclusion, we may express our obligations to Herr Stocker, 
and the officials of the St. Gothard Railway at Lucerne, for their 
kindness in facilitating our reproduction of these valuable 
drawings. 


HARVEY'S HOT BLAST STOVE. 

Ix our last volume—vide page 430—we illustrated and 
described a blast furnace and set of regenerative hot blast stoves 
combined in one structure, and also one form of separate stove, 
designed by Mr. Thomas F. Harvey, of Dowlais. We now illus- 
trate on page 484 another design of separate hot-blast stove, and 
give Mr. Harvey’s views concerning it. 

For heating the stove, the fuel used is in this, as in nearly all 
other instances, the waste gases from the blast furnaces. The 
combustion of these gases is effected by means of atmospheric 
air in a fire-brick chamber at the bottom of the stove. In order 
to effect complete combustion of a combustible gas, it is neces- 
sary that the gas and the supporter of combustion be well mixed 
together. When the fuel is solid, such as coal or coke, the mixing 
of the combustible and the air is fairly done by causing the 
latter to pass between the pieces of the former, as takes place in 
an ordinary fire-grate ; but gaseous fuel should be divided into 
smal] jets and the air into proportionate jets preparatory to com- 
bustion, so that every particle of air may meet with a particle of 
gas. In the regenerative system of hot-blast stoves it is impor- 
tant that the whole of the heat be generated in the hot end of 
the stove, or, in other words, that the combustion of the 
be effectually done in the combustion chamber. If combustion 
be allowed to take place throughout the whole length of the 
stove, or nearly so, the chimney end, or what should be the cool 
end of the stove, will be at nearly as high temperature as the 
hot end, when a great loss of heat will accrue by the gases 
escaping to the chimney too hot. Through this cause, that is, 
tardy combustion, owing to incomplete mixture of the air and the 
gases in the combustion chamber, the chimney valve is sometimes 
kept at a temperature of red heat. There is then not only an 
unnecessary loss of heat up the chimney, but the temperature of 
the combustion chamber or hot end of the stove is reduced, and 


consequently the temperature to which it is possible to raise the 
blast is also lowered. 

The following is an estimate of the maximum temperature 
attainable by the perfect combustion of blast furnace gases. The 
average composition of the waste gases of modern coke furnaces 
of ordinary height may be taken as approximately CO*.18 
CO.25 and N .57. To convert the carbonic oxide of 1 1b. of such 
gases into carbonic acid about ‘1428 lb. of oxygen would theoreti- 
cally be required, but in practice it would probably be found 
necessary to admit to the combustion chamber 50 per cent. more 
than the theoretical requirements, or say, ‘214 lb. of oxygen. In 
the atmospheric air this oxygen is associated with about *716 lb. 
of nitrogen. The products of combustion of 1 1b. of blast fur- 
nace gases, with 50 per cent. excess of atmospheric air, will, 
therefore, be 1°93 Ib., or say, 21b. The specific heat of this mix- 
ture of carbonic acid and nitrogen being about °23386 and the 
quantity of heat generated by the combustion of the carbonic 
oxide of 1l1b. of the furnace gases into carbonic acid being 
2403 x *25 = 600 units Cent.; the maximum attainable tempera- 
ture of the products of combustion above the temperature 
of 7 and the air before combustion will therefore be 

0 
33.386 x2 1285 deg. Cent. = 2314 deg. Fah. 

The regenerator, however, could not be raised to that tempera- 
ture but by allowing the gases to be burning in the stove for 
several hours—probably from fifteen to eighteen—and then only 
by allowing the products of combustion to escape to the chimney 
at a high temperature, which would result in loss of heat, unless 
the regenerator is excessively large and proportionately expensive. 

In the stove under consideration, owing to the complete 
mixture of the air and the gases in the combustion chamber, and 
consequent perfect combustion, it is anticipated that the 
temperature of the hot end will be sufficient to heat the blast to 
about 1800 deg. or 1900 deg. Fah.; and also that the capacity of 
the regenerator will permit that temperature being obtained 
without allowing the gases to escape too highly heated to the 
chimney. 

A principal feature in the design is that the furnace gases and 
air for combustion are admitted at the bottom of the stove in 
split-up portions over the whole area of the floor, and the pro- 
ducts of combustion impart their heat to the brickwork of the 
regenerator in their passage upwards towards the escape valve at 
the top of the stove, the usual tall brick chimney and culvert 
leading thereto being dispensed with. This simple arrangement 
of the stove, moreover, permits the cleaning to be effected with 
great facility, the top being the cool end at which the cold biast 
is admitted. 

It will be seen that there are five parallel flues under the com- 
bustion chamber, each of which communicates therewith by 
means of port-holes spaced at intervals of about 18in. through- 
out the length of the flues. The gases are admitted through a 
slide valve, which, together with its seat, is kept cool by circu- 
lating water into two of these flues, and the air for supporting 
combustion is admitted through ordinary wing valves fitted in 
the cleaning doors into the other three flues. The air and the 
gases meet and mix in the port-holes which lead from the flues 
into the combustion chamber, which occupies nearly the whole 
internal area of the bottom part of the stove ; and thorough com- 
bustion takes place at the bottom of the stove, and all over the 
floor, rendering every square foot of heating surface available for 
absorbing heat and imparting an equal temperature throughout 
any given horizontal plane. The regenerator is supported upon 
a series of semicircular arches bonded well together, and the 
arches are built in two distinct rings, the under arches being 
independent of the upper ones. The bricks of the upper ring 
form the horizontal base upon which the regenerator flues are 
built, and from the top of the arches to within 5ft. or 6ft. of the 
dome the entire cross section is utilised for regenerator, the flues 
of which are 7in. by Yin. in cross section. The upper part of 
the stove may be built entirely of.an inferior quality of fire- 
brick, as the gases are robbed of their heat on their way upwards, 
and this effects a material saving in cost of bricks. 

The chimney valve regulates the velocity of the products of 
combustion through the regenerator, the quantity of gas con- 
sumed being controlled by the gas valve. The cold blast is 
admitted at the top, and passes downwards in a contrary direc- 
tion to that of the heating gases, and the whole capacity of the 
stove is traversed by the blast which issues through the gas flues, 
and through a valve which isa duplicate of the gas valve, into 
the hot blast main. 

The stove may be partially cleaned by discharging a gun into 
the bottom part, at the same time keeping the top of the stove 
closed and allowing a current of cold blast to pass through from 
top to bottom. The current of blast will drive the dust to the 
bottom, and it can then be raked out through the doors provided 
for that purpose. An effectual cleaning at intervals of a month 
or six weeks, dependent upon the quality of the gas consumed, 
may be done by workmen standing in the upper part of the 
stove upon the plate covering the regenerator, and using scrapers 
or wire brushes to loosen the deposit, a downward current being 
caused by the cold blast admitted at the top as before described. 
The downward current may, however, be produced by using a 
small exhaust fan attached to one of the cleaning doors at the 
bottom, keeping the top of the stove open; or a steam jet 
may be used at one of the bottom connections to cause the 
downward current. In any case no time is wasted in allow- 
ing the stove to cool before the operation of cleaning begins, as 
the top part of the stove is the cool part. 

It is claimed that this class of stove provides heating surface 
at less cost than any other system, and in some cases for one- 
half the cost. 

The weight of the wrought iron casing is 334 tons; the 
quantity of first quality bricks, 9 x 4} x 24, is 27,000; the 
same for regenerator, 9 x 6 x 2, 52,000; weight of dumps, 
A, B, C, D, E, F, &c., 51 tons; number of second quality bricks, 
9 x 44 x 23, 53,000; and for regenerator, 9 x 6 x 2, 17,000. 


LIARDET AND DONNITHORNE’S SECONDARY 
BATTERY. 


On Friday week a number of electricians and others interested 
in electrical matters were invited to inspect some batteries made 
under patents taken out in January and October of this year by 
Messrs. Liardet and Donnithorne, and exhibited at the offices of 
Messrs. Wigner and Harland, Holborn Viaduct, where electric 
currents are supplied by the Edison Company. The batteries 
shown are on a small scale, most of them, comprising fifty cells, 
having elements or electrodes of one-twelfth of a square foot in 
area, while a few, fifteen cells, have an area of one-fifth of a 
square foot. A cell contains a pair or more of thin lead plates 
supported on a wood backing. Compounds of lead, consisting of 
finely divided lead, obtained direct from galena by means of 
hydrochloric acid, with peroxide and sulphate of lead, are held 
against one side of the sheet of pure metallic lead by placing 
the whole in flat porous jars, a pair of jars being p in each 


cell and surrounded by dilute sulphuricacid. Instead of holding 


the compounds of lead against the lead plate by placing them 
with the plate in porous jars, it is proposed to employ porous 
earthenware plates. To the upper part of the lead plates a 
copper connecting strip is soldered. Messrs, Wigner and Har- 
land have reported upon these batteries, and they were shown at 
work on Friday last, but inasmuch as the batteries are on a very 
small scale, as a large proportion of all the porous jars were 
broken apparently by the expansion of the lead compounds 
under the influence of charging, as most of the cells were leaking, 
and as none of them have been charged more than about five or 
six times, it would be premature to say what the battery can do, 
and what it is likely to be in practice, or in what form the 
battery is likely to appear when the detail difficulties which yet 
appear have been overcome. The inventors seem to think these 
details of minor importance, but a little more experience with 
secondary batteries will probably ‘show them that these little 
matters of detail represent a formidable quantity of work to be 
done before their battery can be considered practically or com- 
mercially complete. It appears to us that the difficulties which 
belong to all batteries in which the active material is held up 
against lead plates by supports or wrapping, belongs to this 
battery as much as to the Faure battery. Messrs. Wigner and 
Harland give the electro-motive force of the battery as 1°9 
to 1°95 volts, and that after being charged with a current 
of 63 Ampére hours, they gave back 54 Ampére hours. A number 
of other figures as to weight and efficiency are given by Messrs. 
Wigner and Harland, but as the battery is at present in what 
a be called the laboratory stage, it would be useless to give 
these. 


THE INSTITUTION OF CIVIL ENGINEERS FOR 
IRELAND. 


THE MEXICAN RAILWAY. 
[Concluded from page 474.] 

Engines.—A glance at the section, and examination of the 
heights above sea level at the various stations, will show that to 
work the traffic efficiently the engines must vary in power according 
to the different divisions of the line. Outline diagrams are given 
of the seven types of engines in use on the railway. All of them 
are constructed for burning wood, as the cost of coal, on account of 
the sea carriage, is too great to allow of its general use as fuel. 
Type No. 1 is an engine of the ordinary American pattern with 
outside cylinders 15in. in diameter by 22in. stroke, having a four- 
wheeled bogie truck in front, and four coupled wheels 5ft. diameter 
behind. The tenderwhas eight wheels, composed of two ie 
trucks, each having four wheels, brakes applied to all the wheels. 
This class of engine is suitable for passenger trains only, and on 
the rs ge plains, Type No. 2 is an English pattern of engine with 
outside cylinders 1l6in. by 22in., a pair of wheels in front fitted 
with radiating axle-boxes, and four coupled wheels 5ft. in diameter 
behind. The tender has six fixed wheels, with brakes applied to 
all. This class of engine is suitable for passenger trains or light 
goods trains on the upper plains. Type No. 3 is a very excellent 
class of American engine, well adapted for heavy passenger trains 
or goods trains. It has outside cylinders 16}in. by 24in., a four- 
wheeled bogie truck in front, and six coupled wheels 4ft. 7in. 
diameter behind. This arrangement of six wheels admits of good 
distribution of the weight; and as the front pair are without 
flanges on the tires, the engine is able to pass easily round very 
sharp curves, the wheel base being practically reduced to 7ft. 3in. 
The tender has eight wheels in two bogie trucks with brakes to all. 
Type No. 4 is an American engine, generally known as the 
“Mogul” pattern. It is designed more particularly for passenger 
or goods trains on heavy inclines. It has a. two-wheel pony truck 
in front, and six coupled wheels 4ft. 6in. diameter behind, the 
flanges being turned off the middle pair of coupled wheels. Tht 
cylinders are outside, and are 17in. by 24in. The tender has eight 
wheels on two bogie trucks, with brakes to all wheels. pe No. 5 
is a French goods engine of the ordinary six-wheeled coupled 
pattern, with outside cylinders 18in. by 26in., and wheels 4ft. 3in. 
diameter. It is a strong, well-built engine, and capable of doing 
excellent work with heavy goods trains on easy curves. It has a 
six-wheeled tender with brakes to all the wheels. Type No. 6 isa 
very powerful class of American engine, generally known as the 
“Consolidation” pattern. It is specially + i | for working at 
low speeds on very heavy inclines. It has outside cylinders 20in. 
by 24in., a two-wheel pony truck in front, and eight coupled 
wheels 4ft. 2in. in diameter behind, Of the coupled wheels, the 
leading pair and the last pair but one are without flanges on the 
tires; in this way the weight is distributed over a great length, 
and the wheel base for passing round sharp curves is reduced to 
The tender has eight at em on two bogie trucks, with brakes to all 
wheels. Type No. 7 is a double bogie, double boiler, four-cylinder 
engine of the Fairlie pattern, with outside cylinders 16in, by 22in. 
Each bogie truck consists of six-coupled wheels 3ft. Gin. diameter, 
the centre pairs of each being without flanges on the tires. Brakes 
are fitted to all the twelve wheels. This engine is without tender, 
the wood fuel being carried in iron lattice work racks on top of 
boilers and the water in side tanks. These engines are reserved 
for working the very heavy inclines of 1 in 25 between Orizava and 
Boca del Monte. In the engines of types Nos. 1, 3, 4, and 6, the 
wheels of the bogies are all of the solid chilled cast iron disc 
pattern, and the coupled wheels are of cast iron with strong steel 
tires. Types Nos, 2, 5, and 7, have wrought iron wheels with steel 
tires. As the engines are all wood burners, they are fitted with 
wide topped smoke stacks and approved form of spark arresters. 
Of the above types of engines Nos. 3, 4, and 5, are found best 
suited for the division between Vera Cruz and Paso del Macho; 
Nos. 4 and 6 between Paso del Macho and Orizava; No. 7 for the 
1 in 25 inclines between Orizava; and Nos. 1, 2, 3, and 5, for the 
upper plains between Boca del Monte, Mexico, and Puebla, In 
addition to the strong hand-power brakes on all the tenders, the 
engines working the heavy rat ee as well as the regular passenger 
engines, are fitted with steam brakes, and also with the Westing- 
house brake, 

Carriages.—The carriage stock is arranged for the accommodation 
of first, second, and third-class passenger traffic. There are two 
types of stock in use—the ordinary English pattern, in which the 
carriage is divided into compartments with doors at the sides, and 
the American pattern, with doors at the ends. The carriages are 
neatly furnished, but more attention is paid to the provisions for 
coolness than for warmth. In the first-class carriages the cushions 
are covered with light-coloured canvas or brown holland, which not 
only has the advantage of being cool without collecting dust, but 
can be readily removed and washed. The seats of the second-class 
carriages are covered either with leather or light-coloured woollen 
material, Plain wooden seats of convenient form are used for the 
third-class. The side windows, as well as the upper part of the 
doors of all the carriages, are made to open. On the opening of 
the earlier completed sections of the line all the carriages sent out 
were of the ordinary short English four-wheel type, and it was only 
in later years that long carriages of the American pattern were 
introduced. When completing the construction of the central or 
heavy mountain — of the railway, and preparing for the open- 
ing through of the entire line, it became necessary to decide upon 
the best way of utilising the carriage stock on hand. It was clear 
that the short four-wheeled, rigid-wheel base carriages, which had 
served so well on the upper plain, or on the lower line near Vera 
Cruz, would never do for passing round the sharp curves of 325ft, 
and 400ft. radius in the Cumbres and Chiquihuite. Neither 
would it be prudent to discard them altogether as useless, as the 
were too many in number, and really in excellent condition. It 
was at this time that the idea suggested itself to the author to 
splice the carriages together in pairs, and to make in this way one 
long carriage, with an American four-wheeled bogie truck at each 
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end, This idea was carried out, and with most excellent results. 
The main frames of the carriages were of wrought iron, and were 
spliced or fished together with strong wrought iron joint plates 3ft. 
6in. long, securely rivetted, thus making each of the main frames 
into one continuous piece or girder. ‘To assist in stiffening these 
frames three tension or truss rods, each jin. in diameter, were 
laced, and carefully adjusted under the carriages. The carriage 
dies, which were of teak, were also strongly bolted together at 
the sides and roof. A four-wheeled centre pin bogie truck was 
cong at each end of the carriage. In addition to the Westing- 
1ouse brake, which is fitted up on the carriages of the Mexican 
Railway, a hand brake-wheel was placed on the top of the 
carriage, which applies the brake shoes, which are of cast iron, to 
all the eight wheels at once. The result of this splicing of two 
carriages together has been a perfect success, and all those thus 
treated are found to be very easy both for passengers and 
permanent way. They pass smoothly round the sharp curves in the 
mountain range, and are found to be equally efficient on the com- 
paratively level and straight road on the upper plains, where the run- 
ning speed is much faster than on the more difficult parts of the line. 
It may be interesting to mention here that for two or three months, 
during an alteration in one of the tunnels, some of these spliced 
carriages forming the through trains had to pass daily round three 
temporary curves of 150ft. radius. ‘The spliced carriages, having 
first and third-class accommodation, are ‘46. 3in. long, and carry 
74 passengers. They have three first-class compartments, each 
holding eight persons, and five third-class compartments of ten 
each. The spliced carriages combining second and third-class, are 
4tft. 9in. long, and carry 90 passengers. They have nine compart- 
ments, four for second-class and five for third, the compartments 
holding ten each. In the same manner most efficient brake vans 
have been made by splicing two of the original vehicles together. 
In each of the long vans thus obtained, one compartment was 
divided off “for the conveyance of the mail bags and attendants. 
The first-class carriages of the American pattern have the seats 
“laced transversely, with a space or pathway down the middle ; but 
in the third-class the seats are placed lengthways of the carriage, 
one seat under each line of ber dl esi and a double row back to back 
down the centre. A hand brake-wheel is placed in the gangway 
handrail on the outside platform at both ends of each American 
carriage. A powerful brake van is always placed at the end of the 
train, and a communicating cord is passed from this van along all 
the carriages to an alarm gong placed on the weatherboard inside 
the cab on the engine. 

Wagons.—To meet the requirements of a general traffic there are 
low-sided open wagons, cattle wagons, covered wagons, and 
specially fitted wagons for the conveyance of ‘‘ pulque,” or national 
beer of the country. The above stock is made up of two descrip- 
tions—first, the short four-wheel wagon of the ordinary English 
pattern, with which the earlier-opened sections of the line were 
supplied ; and second, the long American pattern of wagon with a 
four-wheeled bogie truck at each end, which type was adopted 
when stocking the later-completed portion of the railway, and has 
since been accepted as the standard class of wagon best suited for 
the traffic. All the wagons are fitted with hand brake-wheels, 
placed conveniently on the top in the case of the coyered wagons, 
and about 3ft. above the floor of the open wagons. Experience has 
shown that oak timber, whether British or American, is altogether 
unsuited for the construction of wagons for Mexico, Although 
carefully selected and of the best description, it deteriorates so 
rapidly that in three or four years large heavy frames and uprights 

uite lose their strength, and become decayed and unreliable. 
Te this reason good pine timber is used for all the woodwork. 
Experience has also shown that the ordinary English or European 
of of building covered wagons with the upright framework placed 
outside must be departed from in the trying climate of Mexico. 
The great tropical heat of the lower portion of the line, and the 
extremely rarefied atmosphere arising from the great altitude of the 
upper plains, reduce all the woodwork of the rolling stock to such 
a thoroughly dry condition as to be more than usually predisposed 
to fire. Small red-hot sparks from the wood-burning engines strike 
the ends and sides of the wagons, and, working themselves into 
the small crevices between the uprights and inside boarding, are 
soon fanned into a flame by the speed of the train. In a few 
minutes the woodwork is in a blaze, and before the train can be 
stopped and assistance procured, the entire wagon and most of its 
contents are destroyed. After trying ineffectually several plans 
to remedy this defect, the author had to rebuild a large number 
of these wagons by placing the boarding outside the upright fram- 
ing, and vertically, and without any base moulding or other pro- 
jecting pieces which might give a lodgment for falling sparks. A 
diagram sketch is given of one of the long American class of 
covered wagons now adopted as the standard pattern most suitable 
for the requirements of the traffic. It is 26ft. 9in. long by 7ft. 9in. 
wide and 7ft. 2in. high in the middle, inside measurement ; 
contain about 1440 cubic feet of loading space, and is intended to 
carry about fifteen tons of general merchandise. It has a four- 
wheel bogie truck at each end, and a hand-wheel brake at the top, 
which applies the brake shoes to all the eight wheels. The upright 
framing is placed inside, and the vertical boarding outside. A light 
boarding is also placed horizontally inside the wagon to a height 
of about 5ft. for protection of upright framing and facility of 
loading. It is an excellent class of wagon for general work, and 
especially for long journeys, runs very steadily, and is easy on the 
permanent way. It weighs when empty about 94 tons. For 
comparison, a diagram sketch to same scale is shown of one of the 
ordinary covered wagons on four fixed wheels in use on the 
5ft. 3in. gauge of the Irish railways. This wagon is about 13ft. 3in. 
long by 7ft. 3in. wide by 6ft. 6in. high in the middle, inside 
measurements, and contains about 565 cubic feet of loading space. 
On a line with such exceptional gradients it is obvious that each 
wagon must be provided with a brake, and one that can be applied 
while the vehicle isin motion. The side lever brake of this country 
would be useless except when shunting in a station. Various 
descriptions have been tried, but the one now adopted, both for 
carriages and wagons, as the simplest and most efficient, is the 
ordinary American car brake, consisting of a small horizontal hand 
wheel fixed to a vertical wought iron shaft about 14in. in diameter. 
The upper end of this shaft is supported by a bracket just below 
the hand wheel, and the lower end has a small collar and is 
stepped into a bracket properly secured to the under frame. One 
end of a short piece of py is fastened to the shaft, and the 
other end to light iron rods which under the vehicle, and are 
connected with the brake levers. e turning of the hand wheel 
coils the chain round the shaft, draws the light rods forward, and 
puts on the brakes. By means of a small ratchet wheel and pawl 
conveniently placed for working by the brakesman’s foot the 
amount of application can be easily regulated, and the brake kept 
on as long as required. The diameter of the hand wheel or 
leverage is arranged so as to prevent, as far as practicable, the 
sibility of skidding the wheels. Under the vehicle are strong 

w springs, which are in their normal position when the brake is 
off, and are compressed when the brake is put on. So soon as the 
pawl and ratchet are disengaged by the foot, the vertical shaft is 
released, and the compressed bow spring pulls off the brakes, This 
description of hand brake is perhaps the simplest which can be 
made. The brakesman has merely to put it on—the pawl and 
ratchet keep it on, and the bow springs take it off when no longer 
required. It is very inexpensive to make and easy to keep in 
order. Oil is used in all the axle-boxes, whether engines, carriages, 
or wagons. As the brakes have to be kept on for such long dis- 
tances, it is evident that only wheels of the best and strongest 
description can be used to resist the severe strains. Two kinds of 
wheels are employed—one is the wrought iron spoke wheel with 
steel tires, and the other the chilled cast iron disc wheel. The 
former is so well known as to require no description. The latter is 
made from a peculiar quality of American iron which admits of a 
fine chilled surface being given to the tread, while the centre and 
disc remain of a softer and more flexible nature. Special — 
ances, and long experience enable the makers to turn out these 


wheels remarkably true on the circumference, and the chilled por- 
tion, which extends about Zin. into the metal, is very uniform. 
The wheels are bored out very carefully, and forced on the axles 
by hydraulic pressure. No keys are used. ‘These wheels are strong 
and reliable, and well suited for rough and heavy work, as well as 
for lighter service. They are not affected by variations in tempera- 
ture, and from their almost universal adoption in the United 
States and Canada, it is fair to presume they are considered the 
best wheels to withstand the very severe frost of a North American 
winter. They give a long life or train mileage, though much 
depends on the quality of the wheel in the first instance, and 
more upon the description of work to which it is exposed. From 
a number of statistics compiled it appears that the life of good 
chilled cast iron wheels may be assumed as varying from 80,000 to 
130,000 miles according to the description of line, load, and 
gradients. When no longer fit for use they can be recast into 
wheels or worked up into other first-class castings, for which they 
make the very best foundry metal. Annexed to this paper will be 
found the abstract results of a series of experiments made with a 
number of cast iron test bars, including four bars of the Salisbury 
iron so much used for first-class cast iron chilled wheels in 
America. The experiments were made by Mr. Kirkaldy, with the 
exception of the last two, which were made by Mr. Forbes and Mr. 
Abel. It will be noted that not only did the Salisbury iron sustain 
a much greater breaking stress, but its ultimate deflection was more 
than double that of any of the other bars. 

Climate and Scenery.—It would require an able pen to describe 
the grandeur and beauty, and variations in climate, of the district 
through which this railway passes. Geographically speaking, the 
country between Vera Cruz and the upper plain is designated by 
the inhabitants under three distinct zones :—The lower is termed 
the ‘‘tierra caliente,” or hot country; the intermediate, the 
“* tierra templada,” or temperate country ; and the upper plains, as 
the ‘‘ tierra fria,” or cold country. In the “tierra caliente” we 
have all the heat and luxuriant vegetation of the tropics. Many 
of the ravines are very fine, especially the valley of the Chiquibuite, 
which is a perfect picture of floral beauty. Here the trees are 
covered with flowering creepers—orchids, convolvuli, and many 
other coloured parasites climbing to the tops of the highest branches. 
The ground is a carpet of wild flowers of every hue; and curious 
birds, strange insects, and rare specimens of reptile life are met with 
at every turn. As we proceed further, passing large plantations for 
the cultivation of coffee and sugar, we come to the milder climate 
of the ‘‘tierra templada,” rich in the fruits and flowers of its 
own more salubrious temperature. Tobacco, pineapples, mangoes, 
and bananas are grown here in large quantities. From Cordova to 
Orizava the district is more thickly populated, and the greater 
extent of land under cultivation gives the country less of the wild, 
rugged character met with lower down. The town of Orizava is 
beautifully located in a large plain, surrounded by mountains, and 
its charming scenery and lovely climate make it a favourite resort 
for the Vera Cruzanos during the intense heat of their summer 
months. As we journey onwards up the steep inclines of the 
Cumbres, we meet with nature on the grandest scale. The line 
makes so many twists and turns to gain length that we con- 
stantly obtain new and ever-varying peeps of the valley below. 
Nearing Boca del Monte the railway runs along a narrow 
ledge cut in the rocky mountain slope, and from this place, 
perched some 1600ft. above Maltrata, the traveller looks 
down almost perpendicularly upon the little town spread 
out like a tiny chess-board at his feet. Once divested of the sense 
of insecurity which the passenger at first feels when he hears the 
engine labouring up the heavy incline, he cannot fail to be charmed 
with the glorious panorama passing before him. The wonderful 
transparency of the atmosphere, which renders distant objects so 
distinct, contributes most materially in producing scenic pictures 
rarely met with. The term “tierra fria,” or cold country, as 
applied to the upper plains, must only be taken in a comparative 
sense. Far from being really cold, the temperature is agree- 
ably warm, and rarely are the days in winter colder than with 
us in May; or in summer, hotter than our June. The scenery 
of the upper table lands is doubtless less effective than that 
of the narrow mountain passes, but it is nevertheless very inter- 
esting. The soil is rich in fruits and vegetables, and produces fair 
crops of grain, but there is much room for improvement in the 
methods of agriculture. In many districts the only cultivated 
growth is that of the ‘‘maguey,” a species of cactus or aloe, 7ft. 
or 8ft. high, from which is extracted the ‘‘ pulque,” or favourite 
drink of the country. Prominent amidst the bold outlines of the 
distant hills stand the two great snow-topped mountains of 
‘* Txtaxihuatl” and ‘‘ Popocatepetl,” the former over 16,000ft., and 
the latter over 17,000ft. high. So conspicuous are these two great 
land marks that they are clearly seen in the city of Mexico, 
Puebla, and other much more distant places. Although in the 
midst of a volcanic region, Mexico appears to have enjoyed for 
many years a special immunity from earthquakes. Shocks are 
frequently felt, but never of a very dangerous character, and the 
inhabitants have not been deterred from erecting lofty churches 
and public buildings. Occasionally we find the outer walls of 
some of these a bent, or out of the perpendicular, but this 
trifling injury is all that appears to have ever taken place. 

Working or traffic arrangements.—In arranging the traftic move- 
ments, one of the important points to be kept in view is to organise 
the service in such a way that no trains shall have to run in the 
dark on the section between Orizava and Boca del Monte, this 
division of the line being naturally more exposed to dangers from 
falling rocks, trees, and other obstructions. This restriction is 
not considered necessary on the other parts of the line, and there 
several of the principal trains, and through trains, perform part 
of their journey during the night. All the engines are furnished 
with very powerful head lamps, most of them with reflectors 33in. 
in diameter, and these cast a strong steady light fora long distance 
in advance of the engine. Indeed, without these powerful head 
lights it would be almost impossible to work night trains in a 
country where the railway is unfenced, and where people and 
cattle have such a propensity for walking on the line. A reference 
to the section will show that there is no difficulty in working the 
traffic on the comparatively level plains between Mexico, Puebla, 
and Boca del Monte, and that all the heavy work is below the 
latter place. It is not easy at the first glance to comprehend 
thoroughly the haulage work to be done in ascending to this great 
summit level of over 8000ft. Our home experience, where nature 
is on such a much smaller scale, affords us scarcely any similar 
practice for comparison. We have, it is true, a few isolated 
cases of severe gradients, but they are only for very short 
distances. Tourists who have walked to the top of Snowdon, 
in Wales, or Ben Macdhui, in Scotland, will no doubt retain 
a vivid recollection of the labour undergone in reaching the 
summit, and how the ascent was looked upon as quite an 
undertaking ; and yet these mountains, the former about 
3600ft., and the latter about 4400ft. above sea level, are only half 
the height of the summit level to which the locomotives have to 
haul the trains on the Mexican Railway. The 1 in 33 gradients 
between Paso del Macho and Orizava are very severe, but the 
heaviest work for the engines is, of course, on the long 1 in 25 
inclines, between Orizava and Boca del Monte, and on this latter 
portion it is considered very good work for one of the four-cylinder 
double-bogie engines to haul a train containing 90 tons of actual 
freight or paying load, exclusive of weight of engine and wagons. 
The work can be better understood when we keep in mind that the 
engine of such a train has to stop at intermediate points to take in 
fuel and water, and start again on an incline of 1 in 25. The 
passenger trains from the lower to the upper line can be worked 
through without divisions, but the wagons of merchandise are 
taken up to Boca del Monte in several trains, and there formed 
into fewer but longer trains suitable for the easier gradients of the 
upper plains. In descending the incline, the length of train pre- 
sents no difficulty, as, with the excellent brake power at command, 


the number of or wagons is immaterial. The line 
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is worked throughout by telegraph, on the absolute block 


system, without any train staff. A code of signalling has 
been carefully arranged, and an entry of every transaction 
or train movement is duly recorded in a book kept for that purpose 
at each station. So soon as the operator has obtained ‘‘line clear,” 
by telegraph, his duty is to fill in a special form, giving the names 
ot stations from and to which it applies, inserting date and time, 
and then attach his signature. This form is then handed to the 
station master, who examines it, and if found correct, signs it, and 
hands it to the guard of train, who in like manner signs it and 
hands it personally to the engine driver. The form is then placed 
in a brass case with a glass front, fixed in a conspicuous place on 
the weather-board, or inside of cab on the engine. The forms, as 
received, are placed one over the other—in this way, the latest 
issued is always in view. These forms are printed on pink paper 
for the up journey, and on yellow paper for the down journey. The 
writer introduced the above system of line-clear tickets with the 
view of insuring, as far as possible, the issue of correct and 
safe orders for the movement of the trains. The examination 
and signing of the papers by three different persons may 
at first appear a little irksome, but the three-fold check- 
ing is found to be most valuable, and the importance of 
the safe working warrants the taking of every precaution. The 
arrangement is found to work most satisfactorily, and to be very 
simple in its management. Notwo trains, even if going in the same 
direction, are allowed to be on the one section at the same time. 
Every train despatched with a line clear ticket must arrive at its 
destination before another can be started. For the working of the 
traffic on the heavy inclines between Boca del Monte, Orizava, and 
Paso del Macho, special gangs of brakesmen are appointed. Upon 
the arrival of a down train at the summit station at Boca del 
Monte, it is put in charge of a foreman of brakesmen, who care- 
fully examines all the brakes, and places a proper number of men 
according to the description and length of the train. In the case 
of the passenger trains, which are fitted with the Westinghouse 
brakes, the brakesmen have little to do, and merely hold them- 
selves in readiness in case of a failure in the air-brakes, requiring 
their immediate attention to the hand-brakes. Occasionally 
for practice, and by pre-arrangement, the trains are taken down by 
the hand-brakes alone, without assistance from the Westinghouse. 
The goods trains are taken down by the hand-brakes alone. On 
the tops of all the covered wagons convenient seats are fixed for 
the brakesmen, and the hand-wheels can be worked when the men 
are seated. The vertical shaft passes up through a foot-board 
placed about 18in. below the seat, and the pawl and ratchet 
is on the level of this foot-board. When the brake ends of two 
wagons come together, one man can easily work the two hand- 
wheels. When ascending the steep inclines the brakesmen have all 
to be at their post, and ready to bring the train toa stand should any 
unforeseen obstruction be met with on the line. They have also to 
pull up ani hold the train while the engine takes fuel and water 
on the lin 23 and 1 in 33 inclines. Merchandise can now be 
conveyed in as many hours as it formerly required days; and this 
rapid transit has opencd out a market for many commodities, 
whose necessary speedy conveyance was hitherto impossible. Many 
branches of industry previously limited in extent have now the 
means of development, and year by year new channels of enter- 
prise are opening out which owe their existence and success to 
railway communication. The imports are still very much in 
excess of the exports, but as the advantages of increased ind 

become more and more understood it is reasonable to expect that 
the latter will be largely increased, without any diminution of the 
former. In conclusion, the writer hopes that some of the particu- 
lars in the preceding remarks will be found of interest to the 
members of this Institution. They show how the Mexican Rail- 
way, one of the heaviest lines in the world, has been made and 
successfully worked with a gauge of 4ft. 8}in., and exceptionally 
heavy gradients and sharp curves. It will be observed that in 
several of the details referred to in this paper there has been a 
considerable departure from the ordinary methods in general use 
in this country. These changes have been made after very careful 
consideration and experiment, and their success in practice has 
ully justified their ti 


MEXICAN RAILWAY--MAIN LINE. 
List ot Stations with the Distances from Vera Cruz and Correspond- 


ing Heights above Sea Level. 

miles English miles English 
from Stations. feet from Stations. feet 
Vera above Vera above 
Cruz. sea Cruz, | sea 
level. level. 

VeraCruz .. 6 Acocotla (summit).. 8309 
9} Tejeria .. 106 | 176} | Apizaco .. .. 7909 
19 La Purga.. 146 186} |GuadalupeH .. 8132 
26 Soledad .. .. 805 1984 | Soltepec .. .. ..| 8224 
39  Camaron.. ..| 1117 205} jApam.. .. .. .. 8157 
47}  Pasodel Macho} 1559 215} | Irolo .. .. ..) 8044 
53} Atoyac .. ..| 1511 | 2214 | Ometusco.. .| 8077 
653 | Cordova .. ..| 2712 | 225} |LaPalma.. .. ..| 7897 
70} «Fortin .. ..| 3308 | 229 |Otumba .. .. 7706 
82 Orizava .. ..| 4026 | 236 |S, Juan Teotihuacan 7483 
944 Maltrata.. ..| 5549 243 Tepexpan.. .. .. 7363 
107} | Bocadel Monte} 7922 | 263} Mexico (city).. .. 7846 
126} SanAndres ..| 7971 Apizaco .. .. 7909 
139 Rinconada 7732 10} SantaAna.. .. .. 7505 
150} | San Marcos ..| 7784 | 21} Panzacola.. .. .. 7189 
161 | Huamantla ..| 8160 29h Puebla .. .. .. 7067 

APPENDIX. 


Abstract Results oy Experiments made with a number of cast iron test 
bars, 3ft. Gin. long, 2in. deep, and lin. thick, placed on edge upon 
supports 3ft. apart, and weight applied in the centre. j 


a 
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Average of a large number of Staffordshire bars in 1873 | 29°45 | 0°340 


Do. do. do. 1876 | 28°55 | 0°309 
Do. do. Glasgow bars in 1871 .. | 31°76 | 0°314 
Do. do. * 1876 .. | 80°91 | 0°308 
36°31 0°623 

Four bars of Salisbury iron, cast by the Barnum- 32°24 f 0°671 
Richardson Co., Lime Rock, Conn, U.S.A... .. 37°50 | 0°670 


THE METEOROLOGICAL SocreTy.—At the meeting of this Society 
on the 20th inst., papers were read on ‘Popular Weather 
Prognostics.” by the Hon. Kk. Abercromby, F.M.S., and Mr. W. 
Marriott, F.M.S. The authors point out (1) that prognostics, 
will never be superseded for use at sea and other solitary situations ; 
and (2) that prognostics can be usefully combined with charts in 
synoptic forecasting, especially in certain classes of showers and 
antsubione, which do not affect the reading of the barometer. 
The second paper was on ‘‘ Report on the Phenological Observation 
for the Year 1882,” by the Rev. T. A. Preston, M.A,, F.M.S, 
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CAVE’S MASH TUN FOR 


| 


In a recent notice of the Brewing Exhibition, reference was | 
made to the mash tun exhibited by Messrs. Llewellin and | 
James, of Bristol. This tun we illustrate above. It is adapted | 
for mashing either malt alone or malt in conjunction with raw | 
grain, and produces a complete conversion without the aid of any | 


acid or reagent, or of any converter or extra plant. To a hollow 
vertical shaft are attached two hollow copper ploughs or rousers. 
From the hollow shaft either steam or cold water is admitted 
into these hollow ploughs as required to control the heat. The 
ploughs in the bottom of the tun scrape the false bottom plate, 


RAW GRAIN AND MALT. 
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and thoroughly mix the raw material with the malt. Thus, by 
the admission of steam to the rotating ploughs the temperature 
can be raised to a boiling point, which is necessary for bursting 
the starch cells, and by shutting off the steam and admit- 
ting cold water to the ploughs the temperature can be 
readily reduced. In using this tun, maize or other 
raw grain with a very small proportion of malt are 
mashed together at a low initial temperature. Steam is 
then admitted into the ploughs, raising the temperature 
of the mash toa certain point at which it is for a short time 
allowed to stew ; the heat is then raised to boiling point, 
and the mash is boiled for a short period in order to 
burst the starch cells. The steam being then shut off, 
cold water is admitted to the ploughs, which quickly 
reduces the temperature to the normal mashing heat. 
A small additional quantity of malt is then mashed in 
the usual manner. By this arrangement the brewer 
has perfect control over his heats, without fear of injury 
to his mash, as in the case of steam jackets or coils. 
These steam ploughs and fittings can be adapted to exist- 
ing mash tuns, whether wood or iron. They have been 
in operation in several breweries for many months past, 
and beers brewed by aid of them even in the hot weather 
have turned out most satisfactory. The mash tun was 
fitted with Cave’s patent false bottoms, which we illus- 
trate by the annexed detail engravings, showing the thim- 
ble in plan and section. These bottoms are made of cast 
iron, with holes about in. in diameter, lined with 
inserted copper thimbles perforated at the tops. By this 
means strong false bottoms may be used, and yet the perforations 
through which the wort is strained may be very small. Similar 
copper inserted false bottoms are made for existing tuns and 
hop backs. 


AYRTON AND PERR 


Fig. | 


Some time since—in Ture Encrnerr, 5th August, 1881—we | 
gave a diagram showing the principle of this dynamometer, | 
the invention of Messrs. Ayrton and Perry. The accompanying | 
engraving shows it as worked out practically and made by Mr. A. 
R. Sennett, Hatton-garden, London. It is for the purpose of 
measuring the power transmitted by belting from one machine 
to another. F is a pulley rigidly fixed to the shaft C D, turning 
in two plummer blocks carried by A frames resting on the floor 
or by brackets fastened to the wall ; g is a loose pulley, and H is 
a pulley loose on the shaft but joined by the spiral springs B toa 
ribbed plate E, which is rigidly fixed to the shaft C D. The 
engine belt is put on F, and the belt to the dynamo electric or 
other driven machine on H, or vice versd ; hence the pull to drive 
the machine is transmitted through the spiral springs, which are 
consequently stretched, and the amount of stretch measuring 
the twisting force transmitted. To measure this stretching the 
following device is employed—An arm fixed to the plate E on a 
small link motion, seen at the right hand lower corner of the 
figure, and which causes a bright bead A at the end of the left 
arm to approach towards the centre, Consequently the radial 
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Fig. 2 


motion of the bead A records on a magnified scale the extension 
of the spiral springs. As the bead revolves a bright circle of 
light is seen, the radius of which diminishes as the pull on the 
springs is increased. Hence the horse-power being transmitted 
at any moment is at once known by observing on a fixed 
graduated scale supplied with the instrument the radius of the 
circle of light described by the bright revolving bead and the 
speed of rotation. 

To obtain great delicacy for powers varying within certain 
limits from that normally transmitted, the arm carrying the 
bead is made slightly flexible, so that when no power is being 
transmitted, the bead is pressed with a certain force against the 
rim of the front plate, hence the plate does not commence 
moving until a certain pre-arranged horse-power at a given speed 
is being transmitted, and its whole radial motion therefore is 
completed for a certain additional transmitted horse-power, the 
necessary addition depending on the power of the springs and the 
leverage of the circle motion. Consequently a large change in 
the radius of the circle of light is produced by a small change in 
the transmitted horse-power, 


Further, one of the pins in the links can be taken out and put 
into another hole, which has the effect of greatly altering the 
leverage of the links, thus increasing the magnification and 
causing the motion of the bead to be completed for another range 
of power—for example, the springs and link motion may be 
arranged so that with one of the adjustments the bead may 
commence to move when 8-horse power is being trausmitted, and 
may complete its whole motion from the circumference to the 
centre, when this transmitted horse-power varies from 8 to 12. 
With the adjustment, the bead may start moving when 4-horse 
power is being transmitted, and the entire travel of the bead from 
circumference to centre completed by the transmitted horse- 
power increasing from 4 to 6. 

Fig. 2 shows a dynamometer coupling. The plate C carried 
by one of the shafts of the coupling is attached to the plate 
carried by the other by means of the spiral springs, and the 
stretching of these is therefore a measure of the transmitted 
twist. The angular motion of the one plate C relatively to the 
other causes the bright bead B to approach the centre, and as 
before, the radius of the circle of light measures the horse-power 
transmitted at any particular s . The arm E carrying the 
bead is also, as before, slightly flexible, so that when no power is 
being transmitted the bead B is pressed with a certain force against 
the rim of the larger plate. 


THE RAOUL AXLE BOX. 
THE accompanying engraving illustrates an axle box which is 
now being used a good deal in the United States. It will be 
seen that the objectionable shoulder is got rid of; the axle is 


end stopped, the stop being secured with a removable clamp. 
The journal may be made any desired length and diameter. It 
is claimed that the life of the axle is doubled, the expense of 
brasses and lubricants enormously reduced, and wear of br tsses, 
and hot-boxes obviated. It is now in successful operation on 
trucks of engines, tenders, passenger and freight cars. It is 
manufactured by the Ramapo Wheel and Foundry Company, 
Ramapo, N.Y. 


MARSTON’S PATENT VERTICAL BOILER. 


WE illustrate by the accompanying engraving a 16-horse power 
vertical builer, used to supply steam for machinery in motion at 
the recent North-Eastern Marine Exhibition. Its construction 
will be understood at a glance. The advantages claimed for this 
boiler are: (1) That there is a large amount of effective heating 
surface in a small space with a perfect circulation of the water, 
thereby minimising the tendency which these small boilers have 
to prime; (2) every part where deposit or incrustation is likely 
to take place is thoroughly accessable; (3) the ends of the tubes 
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are not exposed to the action of the fire, which is the case with 
most boilers of the class, and which is the fruitful source of end- 
less trouble and expense; (4) the perfect circulation of the water 
continually washing the interior of the tubes, the tendency to 
corrode and wear out is entirely obviated, and thus the tubes 
will practically last as long as any other part of the boiler; pro- 
vision is, however, made for readily replacing any of the tubes 
should it become necessary; (5) the fire-box is made entirely 
without rivets or overlapping joints, and of a form capable of 
resisting a very great pressure; (6) by the arrangement of the 
tubes the gases are divided into thin sheets, and are rendered 
very effective by having to travel by a circuitous route to the 
smoke box. We have no information as to the evaporative 


powers of this boiler, 
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RAILWAY MATTERS. 


THE Mysore Government have sanctioned the construction of a 
tramway from Mercara to the capital of the State, a project which 
will have the eflect of bringing the coffee districts into communica- 
tion with Bangalore by rail. 

EXPERIMENTS on lighting trains by electricity are being made on 
the Paris, Lyons, and Mediterranean Railway, with, it is said, an 
A Gramme machine, Swan lamps, and ee oe batteries, 
The experimental train consists of two first-class carriages and two 
vans, the carriages and front van only being lighted—so far, it is 
said, with success. 

. A PROVISIONAL committee, with Mr. Charles Boysset, vice- 
pee of the French Chamber, as president, has been formed 

or organising an international exhibition of appliances calculated 
to ensure the safety of railway passengers, to be held in the Palais 
de Industrie, Paris, in 1883. The three classes of objects to be 
admitted are :—Systems of coupling, arrangements of signals, and 
various brakes. 

THE steam engine is about to be introduced on the new 
three-mile tramway connecting Birmingham and Aston. Major 
Hutchinson has recently inspected both the line and the engine. 
The latter is supplied by Messrs. Kitson and Co., engineers, of 
Leeds, and at the trial was driven by the Hon. R. G. Parsons, a 
member of the firm. In speed, noiselessness, and steadiness, our 
Birmingham correspondent says, it surpassed expectations. 

From the report of Major Marindin on the derailment of the 
Great Eastern down express engine and train, near Helpringham, 
on the Great Northern and Great Eastern Joint Railway, on the 
25th October, it appears that the accident—which resulted in 
injury to fourteen persons, and would probably have been a most 
disastrous accident had it not been for the continuous air-pressure 
brake with which it was fitted—was due to slight sinkings and 
inequalities in the permanent way. 

An International Railroad Conference was held at Berne on the 
16th of October to obtain uniformity of permanent way and rolling 
stock, so as to make possible a more complete interchange of cars 
among the different countries of Central Europe. The opening of 
the Gothard Railway makes it desirable that cars should run 
through between Italy and Germany across Switzerland, and the 
completion of the Arlberg Railway will make interchanges between 
Austria and Switzerland almost necessary. 

Ovr Birmingham correspondent says :—‘‘ Prominent among the 
valuable contracts upon which the constructive engineers of this 
district are just now engaged is the steel bridge to span the Ganges, 
in India, to which reference has previously been made in this 
report, and which is being manufactured by the Patent Shaft and 
Axletree Company. The first section, weighing about 1200 tons, 
has just been turned out, and spans about 320ft. When completed 
the bridge will consist of nearly 10,000 tons of steel, and will be a 
mile in length.” 

THE Moscow-Kursk Railway Company has suffered a total loss 
of not less than half a million roubles by the catastrophe at Mzensk, 
according to the computation of the Hamburger Nachrichten. One 
quarter of this sum is loss of traffic, and a like proportion is 
represented by the sums paid to other railway companies for the 
transport of goods during the temporary interruption of traffic. 
There were thirty-five compensation claims settled for a total sum 
of 38,000 roubles, while the cost of reconstruction makes up the 
balance of the sum named. 


On Sunday morning the big wall at the Central Station, Liver- 
pool, running from Newington Bridge to the tunnel mouth, fell, 
with a large quantity of the material behind it, on to the rails and 
station platform, and so large was the quantity of material that 
several hundred men hard at work for about fifteen hours 
only cleared one line. The Bijou Opera House has been closed in 
consequence of the possible danger to which it and other buildings 
on the soft sandstone retained by the wall are subjected. The 
remaining part of the wall has been strutted, but it is likely that 
a good deal will have to be taken down, unless the back pressure 
can be relieved by piercing the walls or by other means. 


THE extensive alterations and additions that are taking place at 
the New-street station, Birmingham, of the London and North- 
Western Railway, have already involved the removal of about 77ft. 
of the north tunnel extending from the Navigation-street Bridge. 
Sunday, the 18th inst., was selected for this operation, and by the 
employment of between 300 and 400 men, and making every 
arrangement beforehand that was possible to facilitate progress, 
the whole of the work was completed between 7 a.m. and 6 p.m., 
or three hours before the advertised time for the resumption of 
traffic, which had been suspended at 3.30 a.m. The material 
removed was estimated at about 400 tons, but this is only a third 
of what will have to be removed. 

On Friday the 16th inst., before Captain Douglas Galton, C.B., an 
inquiry was concluded at the Surveyor’s Institution, Great George- 
street, Westminster, which had been held by order of the Board 
of Trade, under Section 12 of the Metropolitan District Railway 
Act, 1881, authorising the company to construct ventilators in the 
streets and other public places, within the limits of the Commis- 
sioners of Sewers and the jurisdiction of the Metropolitan Board 
of Works. Under the powers conferred by this Act, the engineer 
of the railway, Mr. Barry, prepared a scheme for the ventilation 
of the lines between Sloane-square station and the Mansion House, 
by means of twenty ventilators, of which four would be placed in 
the public gardens on the Embankment, and most of the others in 

ublic roadways, so constructed as to serve the purpose of refuges. 
To this scheme the Board of Works and the City authorities 
strongly objected, the former of whom submitted a scheme 
through their engineer, Sir Joseph Bazalgette, by which they held 
that the line could be effectually ventilated by means of six shafts. 
In support of these two schemes a large amount of evidence was 
taken during the six days which the inquiry lasted, and at the 
conclusion Captain Galton intimated his intention of viewing the 
railway tunnel between the Mansion House Station and Blackfriars 
Bridge the next day, and hoped to be able to make his award by 
the middle of January next. 


THE London and North-Western Railway Company has com- 
pleted the stupendous pile of warehouses which are being provided 
in ne ate to accommodate the constantly-increasing traffic, 
inwards and outwards, of the Bootle Docks, the latest extension of 
the dock system of the port of Liverpool. These warehouses, the 
Bootle Times says, are the third largest on the London and 
North-Western system, being 290ft. in length by 155ft. in 
width, and 70ft. in height, and comprising altogether upwards of 
four acres of flooring. There is a basement floor of 280ft. by 50ft. 
The elevation fronting Regent-road is carried upon moulded cast 
iron columns, between which lorries can back in and be clear of 
the footpath whilst they are loaded through trap-doors from the 
upper floors. At the back of this there is also a covered way or 
tunnel containing one line of rails, to enable the company to run 

oods trains from the warehouses to their land on the other side of 

hurch-street. At the back of the tunnel is a paved roadway 48ft. 
wide with mace over, so that lorries may load or discharge 
under cover through trap-doors communicating with every floor. 
Then comes a platform over the basement, 290ft. by 50ft. in 
extent, specially designed for storing tin and other valuable metals 
which would be injured by exposure. Past this platform is a road 
with two lines of rails, with crossings and turntables at each end, 
and from the wagons on these lines goods will be hoisted to the 
upper floors. There are 700 tons of cast iron columns and 
stanchions, and 2600 tons of wrought iron girders, the number of 
girders being 3200. Hydraulic machinery for the purpose of 
raising and lowering goods is fixed in the roof, and on the platform 
floor there is a series of cranes. The manipulation of railway 
trucks and wagons from one part to another, and in and out of the 
warehouse, will be effected by means of hydraulic capstans, of 
which there is a great number. 


NOTES AND MEMORANDA. 


Ar the November meeting of the trustees of the East River 
Bridge, it was reported that the total cost of the bridge up to the 
present time is £2,809,136. 

THE engineer constructing the Washington monument reports 
that it reaches a height of 340ft., 90ft having been added this year. 
He expects that it will be finished in 1884, the total height being 
550ft. 

THERE are now 828} miles of water mains for the supply of 
London which are constantly charged. Of these the New River 
Company has 214 miles; Lambeth, 136'}; Southwark and Vaux- 
hall, 117; West Middlesex, 864; Kent, 85; East London, 85; 
Chelsea, 67; and Grand Junction, 374 miles. 

From the report of the United States Commissioner of Agriculture 
itappears that 2,500,000 a of seeds have been distributed, and 
260,000 copies of special reports printed by the department. The 
statistical division estimates the following as the yield of 1882 :— 
Corn, 1,635,000,000 bushels; wheat, 400,000,000 bushels; oats, 
470,000,000 bushels; barley, 45,000,000 bushels; rye, 20,000,000 
bushels; and buckwheat, 12,000,000 bushels. 

RvuBBER packing may be made steam and air-tight, the Engineer- 
ing and Mining Journal says, by brushing it over with a solu- 
tion of powdered resin in ten times its weight of strong water of 
ammonia. At first this solution is a viscid, sticky, mass, which, 
however, after three or four weeks, becomes thinner and fit for use. 
The liquid sticks easily to rubber, as well as to wood and metal. 
It hardens as soon as the ammonia evaporates, and becomes per- 
fectly impervious to liquids. 

Dr. RussELL, of the Chemical Laboratory at St. Bartholomew’s 
Hospital, a member of the committee which has been for some 
time carrying on extensive experiments on the composition of 
London fogs, at the request of the Meteorological Council of the 
Royal Society, states that he has already obtained results showing 
that the increase in the amount of carbonic acid in the air of the 
City during fogs in some cases amounted to upwards of two and 
a-half times the quantity ordinarily present. 

THE relative longevity in various occupations has not yet been 
made out from the census returns of 1881. In 1851 it appears that 
out of every thousand persons between the ages of twenty-five and 
fifty-five, forty died on an average. Classified according to the 
most favourable mortality, and increasing downward the returns 
gave the following tables :—Below the average (1) merchants ; (2) 
weavers ; (3) cobblers ; (4) carpenters ; (5) blacksmiths ; (6) labourers. 
Above the average: (7) miners; (8) tailors; (9) bakers; (10) 
butchers; (11) liquor dealers. 

For a black aniline ink, the ‘“‘ Journal” of the Society of 
Chemical Industry gives the following :—Dissolve 5 parts nigrosin 
in 100 parts water, and if the solution is very blue ans few drops 
of an aqueous solution of Bismarck brown. With the addition of 
5 per cent. of glycerine it becomes a copying ink. For a black 
lacquer for leather dissolve best shellac, 40 grammes ; sandarac, 
10 grammes ; mastic, 5 grammes in 4 litre methylated spirit, and 
add 20 to 30 grammes pure Venetian turpentine. The solution is 
coloured a deep black by adding nigrosin. 

For waterproofing brick walls the following has been given. 
Dissolve soft paraffine wax in benzoline spirit in the proportion of 
about 1 part of the former to 4 or 5 parts of the latter by weight. 
Into a tin or metallic keg place 1 gallon of benzoline spirit, then 
mix 1}]b. or 2lb. wax, and when well hot pour into the spirit. 
Apply the solution to the walls whilst warm with a whitewash 
brush. To prevent the solution from chilling, it is best to place 
the tin ina pail of warm water, but on no account ton the 
spirit be brought into the house, or near to a light, or a serious 
accident might occur. 


AT a recent meeting of the Académie des Sciences, M. Bertrand 
reported that he had been present with M. Du Moncel at experiments 
which appeared toabsolutely confirm the correctness of the law formu- 
lated by M. Marcel Duprez, viz.:—(1) The intensity of an electric 
current remaining the same, whatever be the speed of the motor, 
the static effort does not change; and (2) in a machine worked by a 
current, the speed may be doubled, quadrupled, or decupled, with- 
out the intensity of the current varying. M. Du Moncel added 
that during the experiments the resistance of the circuit had been 
varied without changing the intensity of the current. 


AT a recent meeting of the Paris Academy of Sciences a paper 
was read on ‘‘The Range of Sounds in Air,” by M. Allard. 
Experiments with different instruments yielded the result that the 
intensity of sound in air decreases much more rapidly than 
according to the law of the square of the distance. The second 
cause of enfeebleness is considered to lie in the non-homogeneous 
character of the air. A given sound may have, apart from the 
influence of wind, very different ranges, varying, ¢.g., from two 
to twenty nautical miles. For small augmentations of range the 
work required increases very rapidly. The differences of range 
for different pitches within the octave are little sensible. 

AT a recent meeting of the Physical Society Dr. James Moser 
read a paper on ‘A General Method of Strengthening Telephonic 
Currents.” This consists in forming a primary circuit of the 
telephone transmitter or derived circuit, a set of induction bobbins 
in derived circuit, and a charged secondary battery, the whole 
circuit having a very low resistance. Each primary bobbin has a 
secondary wound over it, and these secondaries are connected in 
quantity to the telephone line, which has at its remote end a set 
of telephones in derived circuit to the earth or return wire. In 
this way one line wire serves to supply a large number of separate 
telephones, a hundred being employed by Dr. Moser to transmit 
music from the Hippodrome in Paris to the Place Vendéme. The 
system is applicable to long lines; and the induction noises are 
reduced by subdivision among the separate telephones. 

For making luminous paint the following has been given :—Take 
oyster shells and clean them with warm water; put them into the 
fire for half an hour; at the end of that time take them out and 
let them cool. When quite cool pound them fine, and take away 
any gray parts, as they are of nouse. Put the powder in a crucible 
with alternate layers with flour or sulphur. Put on the lid and 
cement with sand made into a stiff paste with beer. When dry 
put over the fire and bake for an hour. Wait until quite cold 
before opening the lid. The product ought to be white. You 
must separate all gray parts, as they are not luminous. Make a 
sifter in the following manner: Take a pot, put a piece of very fine 
muslin very loosely across it, tie around with a string, put the 
powder into the top, and rake about until only the coarse powder 
remains; open the pot and you will find a very small powder. Mix 
into it a thin paint with gum water, as two thin applications are 
better than one thick one. This will give a paint that will remain 
luminous far into the night, provided it is exposed to the light 
during the day. 

AN important agricultural and manufacturing industry is about 
to be developed in the Western States of America, namely, the 
cultivation of flax and manufacture of the fibre. The area planted 
to flax in the Western States in 1881 was 1,127,300 acres, divided 
as follows:—Iowa, 287,400; Indiana, 193,400; Kansas, 160,900; 
Illinois, 160,300; Minnesota, 95,200; Ohio, 80,600; Missouri, 
55,000; Nebraska, 50,000; and Wisconsin, 44,500. Yet upon all 
this area no merchantable flax fibre was produced, the flax being 
burned or allowed to rot. The yield of seed was about 8,000,000 
bushels, valued at about eight millions of dollars. The total 
acreage of flax in Europe, where the fibre is utilised, amounted, 
the Times says, in 1880, to 3,334,329, and the value of the fibre 
produced to 108,408,000 dollars. The average money yield per 
acre in flax-seed, therefore, in the Western States, was only about 
seven dollars, as against an average yield in Europe for fibre alone 
of thirty-two dollars. Belgium, on an area one-eighth as great as 
that given to flax in the Western American States, annually pro- 
duces 1,000,000 dollars more; and France, with one-seventh of the 
area, produces annually 3,000,000 dollars more. 


MISCELLANEA. 


Ar the Cornwall Mining Institute Exhibition, held lately at 
Camborne, Messrs. John Warner and Sons were awarded a silver 
medal and were much praised for their exhibit of mine pumping 
machinery and pumps and mining tools. 

THE Corporation of Pembroke, South Wales, acting as the Urban 
Sanitary Authority, have appointed Mr. W. Barns Kinsey, C.E., 
London, their consulting engineer, and have instructed him to pre- 
pare plans for the water supply of the town. 

THE promoters of the Dudley, Sedgley, and Wolverhampton 
Tramway have decided to appeal to Parliament from the decision 
of the Board of Trade refusing the use of steam. They will ask 
for the employment of ‘‘ mechanical power” for seven years, the 
speed not to exceed ten miles an hour. 

THE draft of a copyright convention has now been agreed upon 
between France oak Unenne, who have been represented in 
Berlin by special Commissioners; though it will be some time 
before the convention is complete. It seems that one of the 
chief difficulties was the question of translations, about which 
Germany was inclined to take a more indulgent view than France. 

DvurinG the year 1882 Messrs, Raylton Dixon and Co., Cleve- 
land Dockyard, Middlesbrough, have launched eighteen vessels of 
a gross tonnage of 27,249 tons and 2755 nominal horse-power. The 
average of fourteen screw steamers gave 1822 tons gross, 180-horse 
power; one gun vessel, 1000 tons displacement, 200-horse power ; 
two hopper es, 313 tons each; one paddle steamer, 118 tons, 
40-horse power. 

DURING a recent tornado in Brewer, Me., a plank was blown with 
such force against a cistern with wooden walls an inch and a-half 
thick, that the board, the Scientific American says, penetrated some 
distance through the wall into the water. It was found that the 
board was wedged in so closely that the water did not leak, and 
the owner simply sawed the plank off, leaving the wall of the 
cistern all right. 

EARLY on the morning of the 21st inst., while a batch of about 
twenty-five miners were being raised out of a coal pit near Dort- 
mund, the rope broke, and the cage containing the workmen fell 
to the bottom of the shaft-—a distance of 1800ft. All were 
instantaneously killed. The calamity is ascribed to the over- 
weighting of the cage, which ought not to have taken up more 
than twenty men at a time. 

THREE immense dredgers for excavating the Panama Canal are 
being constructed at Philadelphia. One was launched last week. 
It is believed that this is the largest dredge in the world, bein 
100ft. long, 60ft. in breadth, and 12ft. in depth. It is namec 
“Count de Lesseps.” The second of these boats will be launched 
in February, and the third in March next. They will cost, with 
their machinery, altogether £80,000. 

THE Griffin Car Wheel Company, of Detroit, Mich., has been 
for the past three months turning out 150 wheels per day, of all 
kinds and diameters, with straight or coneless tread, on orders 
from railway companies, so that their economy and practicability 
is in a fair way to be tested. All the wheels of these patterns are 
33in. in diameter on the tread line. The outside inch of the edge 
of the tread is bevelled or coned off jin. in the chill, so as to pre- 
ven‘ the chipping off of the tread when passing over frogs, &c. 

NoneEof the local authorities in the east of London will avail them- 
selves of the power extended to them under the Electric Lighting 
Act, and a Mile-end Old Town committee is of opinion that ‘‘both 
the Act of Parliament and the Board of Trade rules show that the 
subject of electric lighting is at the present time so little under- 
stood that it is impossible for the powers to fix anything definite 
to be done by applicants to supply electricity.” The committee 
does not seem to understand the part to be taken by the local 
authorities in this matter. 

At noon of the 14th inst. there was launched from Messrs. 
Harland and Wolff’s shipbuilding yard a splendid screw steamer 
called the British Princess. This is the seventh steamer built by 
this firm for the British Shipowners’ Company, of Liverpool. The 
vessel, which is built of steel, is a sister ship to the British Prince, 
launched in the early part of the present year, and already favour- 
ably known for quick g The di ions of the ship, which 
will have four masts, are :—Length, 420ft.; breadth, 42ft.; and 
tonnage about 4900. The engines and boilers have been made by 
the builders, She is to trade between Liverpool and Philadelphia. 

SPEAKING of the sinking of the Austral, the Adelaide Evening 
Journal, of November 11th, says:—The Austral has been busily 
coaling for some time from lighters moored alongside of her. The 
coal, however, had been placed in the bunkers on the starboard 
side, which gave the vessel a list, and as the weight gradually 
increased the water rose nearer to her lower port-holes. These 
were, unfortunately, left open, and immediately they reached the 
level of the water a torrent poured into her, which no human 
skill could counteract. The vessel gradually filled and settled down 
in between 40ft. and 50ft. depth of water, her decks being covered 
by probably 2ft., and her masts being, of course, almost entirely 
above water. 

A curRIOvUs dispute has arisen in Germany as to an invention con- 
nected with the sugar industry. According to an account pub- 
lished in the Hamburger Nachrichten, the German National Bank 
some time ago purchased from Professor Scheibler, of Berlin, for 
1,000,000 marks—£50,000—a process for obtaining sugar from 
molasses by means of strontianite; at the same time securing the 
right of the first offer of such further discoveries as the professor 
might make. He has now, it is said, taken out a patent fora new 
process which renders the previous one almost worthless. The 
bank has commenced legal proceedings for the invalidation of the 
new patent instead of acquiring it by a further expenditure of 
capital. It has been rumoured that Professor Scheibler will work 
the patent himself instead of selling it, thus trying to avoid any 
serious difficulty. 

On Tuesday, the 26th inst., a new Cunard liner, the Aurania, 
was launched from the yard of Messrs. J. and G. Thomson, Clyde- 
bank. The new vessel, which is built entirely of steel, is of 
7500 tons gross register, is 470ft. in length, 57ft. in breadth, and 
39ft. in depth. She has eleven water-tight bulkheads, all carried 
up to the deck. She will carry enormous sail, and will be inde- 
pendent of steam should accident render such a course necessary. 
She will have accommodation for 500 first-class passengers. Her 
forecastle is 97ft. long and her poop 74ft. long, and the promenade 
deck is roomy and will be clear of danger, inasmuch as the twelve 
boats will be carried high up. All the deckhouses are built of iron, 
and all the openings to the engine and boiler-room are protected by 
double casings. The ship will be lighted by 600 Swan electric 
lights, and the propelling engines are capable of developing about 
10,000 horse-power. The vessel, when launched, was named by 
the Countess of Eglinton. 

“‘T HAVE been told,” said Mr. Dubious, watching the great 
steam hammer in the rolling mill, ‘‘ that a good hammerman can 
break the crystal of a watch with that thirty ton hammer.” ‘Yes, 
sir,” said the hammerman, ‘‘it can be done.” ‘‘I should like to 
see it,” said Mr. Dubious, eagerly, feeling in his watch-pocket. 
“T can do it, sir,” replied the man.” ‘‘ And will you?” replied 
Mr. Dubious, drawing out his watch. ‘‘ Come, I am anxious to see 
it tried.” He laid his watch on the great anvil plate. The hammer 
rose up to its full height and the next instant all its ponderous 
weight, with a crashing force thatshook the ground for anacreround, 
came down on that watch. ‘‘There, sir,” said the hammerman, 
=. ‘if you don’t believe that crystal is broken, just stoop 

own and you can see it sticking to the hammer.” Mr. Dubious 
swallowed a whole procession of lumps and gasps before he could 
speak. ‘‘ But I forgot to say,” he pe choos | ‘that it was to break 


the crystal witheut injuring the watch.” ‘‘Oh, yes,” said the 
hammerman, ‘‘ yes, I know I have heard that rubbish myself, but 
it’s all gammon. I don’t believe it can be done. But you can 
break the crystal every time.”—Burlington Hawkeye. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A, Twiermever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocxrs News Company, 
81, Beekman-street. 


PUBLISHER’S NOTIOE. 


*,* With this week's number is issued as a Supplement, an illus- 
tration of an Eight-Coupled Locomotive, St. Gothard Railway. 
Every copy as issued by the Publisher contains this Suppl t, 
and subscribers are requested to notify the fact should they not 
receive it, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or 

taning questions, must be accompanied by the name and 

address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

C. F. (Enschede).—Send your full address, and we will communicate with 
you through the post. 

E. M. (Lianelly).—‘‘ The Slide Valve,” by J. Rose, 5s. “Treatise on 
Designing Slide Valve Gearing," by B. J. Cowling Welch, 6s. 
. G. W.— Your lock nut is extremely simple and ingenious. So far as we 
are aware it is entirely new. Its defect is that it will not permit the nut to 
be got off or slackened for any purpose without wjury. For certain classes 
of work, however, this is not a defect. 

A. M.— Your inquiry was not noticed until this week owing to its being 
enclosed in a second copy of the ‘‘ Gas Consumers’ Manual.” The methods 
usually adopted are (1) obtaining the velocity of the air by placing an 
anemometer in air way or fan shaft, the sectional areas of either of which 
is known; (2) calculating the velocity corresponding to the pressure 
indicated by a water-pressure gauge. 

ALuminium.—Jn an article on this subject in our impression of the 15th Dec., 
line 25 from top, the word alum should be read in place of aluminium. 


HEATING APPARATUS FOR CHURCHES, 
(To the Editor of The Engineer.) 

Srr,—I shall feel obliged to any of your readers who will recommend 
me the best mode of heating a church 60ft. by 40ft. by 28ft., situated in 
a district where frost is exceptionally severe, sometimes registering 
5} deg. below zero, 

December 22nd. 


ENQUIRER, 


RAG-CUTTING MACHINE, 
(To the Editor of The Engineer.) 

Sirn,—I want a machine for cutting up old rags into very small pieces. 
A devil will not do, as it leaves the rags in shreds, which hang together. 
Can any of your correspondents tell me whether there is a machine made 
suitable for the purpose ? W. W. 

London, December 27th. 


SUBSCRIPTIONS. 

Tae Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :-— 

Half-yearly (including double numbers) .. - £0 14s. 6d. 
Yearly (including two double numbers) .. - £1 9s. Od. 

If credit oceur, an extra charge of two shillings and sixpence per annum will 

made, Tut ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tue Encinrer Volume, price 2s. 6d. each. 

A complete set of Tux Enaineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :— Foreign scribers paying in advance 
at the published rates will receiwe Tuk ENGINEER aveekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 

Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 

, £1168. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines a rds one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a post-office 
order in payment. Alternate advertisements will be inserted with ali 
practical regularity, but regularity cannot be guaranteed in any such case. 
Ali except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; ali 
other letters to be addressed to the Bditor of Tux Enoinesr, 163, Strand. 
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FLYING MACHINES, 


Last week we noticed a curious little book by an 
author who has not thought good to make his name public. 
We have said of this book that it is a prose poem, and 
this we think may be held of a great deal that has been 
written concerning flying. In all ages man has desired to 
emulate the bird. Indeed, it would not be too much to 
say that for five thousand or six thousand years he has 
been trying to fit himself with wings which will 
carry him through the air. Persistent failure has 
attended every enterprise of this kind; and _ the 
hopes which have been formed that the constructive 
powers possessed by modern engineers would solve the 
problem have all been disappointed. We are probably 
no nearer to flying now than we were a_ thousand 

ears ago; yet the questions unsolved are not without 
interest, and it may even serve a good purpose if we place 
before our readers a few truths which are constantly over- 
looked by labourers in this particular path of mechanical 
enterprise. 

It is generally assumed that because birds can fly men 
ought to be able to fly. The operations effected by the bird 
are just as mechanical as those of the man who walks on dry 


land or swims in the sea. If only we could perceive precisely 
what it is a bird’s wings do, then we could fly. Now, this 
seems to us to be a very specious and shallow argument. 
It is not probable that there is anything occult or 
mysterious about the action of a bird’s wing. So far as 
the slower birds, such as the rook, are concerned, it 
is very easy to watch every movement of the wings, and 
we believe it is more than probable, not only that 
the wings of many model flying machines act just as do 
those of the rook or other birds; but that, as far as mere 
ascension is concerned, almost any species of wing action will 
serve, Forexample, we may cite the sixpenny toy called a 
“flying bat,’ which is nothing more than a very light 
screw propeller. This will rise nearly a hundred feet in the 
air if well made, flutter about for a while, and descend. 
The wing of a bird offers less resistance to the air when it 
ascends than it does when it descends; and furthermore it 
is quite probable that in all cases, and it is certain 
that in some cases, the down stroke is made far more 
rapidly than the up stroke, and produces thereby a 
stronger reaction. This seems to be the whole secret of 
wing action, When we come to deal with the elegances, 
as we may call them, of flight, we have to do with the 
idiosyneracy of the flyer. The rook may be said to 
resemble a heavy Dutch farmer, skating to and from 
market, in straight lines, while the swallow is like the 
most accomplished figure skater that it is possible to 
imagine; or, put in another way, we may compare varie- 
ties in styles of flying with varieties in gait. The hippo- 
potamus, for example, can walk and even run—so can the 
deer. In both cases the processes, as a series of mechanical 
operations, are very similar; Lut from any other point of 
view they are quite different. We have no doubt that if 
men could once fly, we should soon have as many styles 
developed as there are men. If then, it may be urged, 
there is nothing mysterious about wing motion, and a 
simple up and down flapping will at least suffice to raise a 
bird in the air, why should not men fly?) The answer is 
that they are not strong enough. If we consider birds as 
machines, we see in the first place that they are all com- 
paratively small. There is no bird of flight which weighs 
as much as even a very light man; but there are 
many birds which are far stronger than men. The 
albatross, is, we believe, the largest—we do not mean 
the heaviest—bird of flight in existence. Its wings 
measure sometimes as much as 13ft. from tip to 
tip, but the total weight of the bird seldom if ever 
exceeds 28 lb., or one-sixth that of a powerful man. 
But the albatross can keep its wings in motion for a whole 
day, while the strongest man would be exhausted if he had 
to keep beating the air with them for half-an-hour. There 
are many birds with limited or no powers of flying which 
weigh much more; but we shall not be far wrong if we say 
that the maximum weight of any natural flying machine, 
which can fly well, does not exceed, say, 30 lb. Now this 
is a very important truth, because it goes to show that that 
is about the limit of weight beyond which the air cannot 
be utilised for bird flight. Nature does not make many 
mistakes; or, in other words, the conditions under which 
species are developed are such that everything goes as far 
as it can goin size and speed. If it cannot go further, 
that is because certain conditions interfere to prevent it. 
If it were possible, we should have birds much larger 
and heavier than the albatross, or the condor, or the 
eagle. We may rest certain that the roc of Eastern story 
is a mechanically impossible creature. The reason why 
huge birds do not exist is this: It is well known that the 
strength of every machine rapidly decreases as it increases 
in dimensions. Thus, for example, the crank-shaft and 
other parts of a model steam engine, if all made to scale, 
are immensely stronger than would be those of a similar 
engine made with the same proportions, and, say, twelve 
times the size. Let us apply this to the albatross, 
and suppose that its wing, instead of being some 6ft. long, 
was 12ft. long. All the bones being doubled in length 
would be doubled in weight; but they would also have to 
be at least doubled in strength, which represents another 
duplication ; so that an albatross with a spread of wing of 
26ft. instead of 13ft. must weigh, not 28 lb., but four times 
as much, or 1121b, at the very least. Nor would the aug- 
mentation stop here, for the area of the wing would have 
to be altered. Merely to double its length would not sutfiice ; 
its breadth must, ceteris paribus, also be doubled, and thus 
we have four times the area; but this would again double the 
strength or weight of the bones, and a very little calculation 
will suffice to show that a bird with aspread of wing of 28ft. 
could not weigh less than 2 cwt., instead of 28 lb, Next 
comes the question, is it possible to get as much power in 
proportion out of 2 ewt. as we can out of 28 lb.? 

A great deal has been written from time to time 
about the effect of the wind on inclined planes in 
keeping birds afloat in the air. Those who have a 
competent knowledge of the laws of dynamics are, how- 
ever, aware that the inclined plane action cannot alone 
keep a bird from falling to the ground. The action is at 
best just that of the wind on a kite; and the equivalent of 
the string must be provided or the bird will be carried 
away, just as a kite is when the string breaks. Birds, when 
sailing, are either going with the wind or are using up 
momentum acquired by previous rapid motion. The work 
done by the bird will vary continually; but it is strictly 
analogous to that of a swimmer, who, carrying a load, has 
to keep himself afloat by his own exertions, There is no 
way out of this. Nothing is got from the air in the way of 
help, save when upward currents strike the flying bird ; 
and that such currents exist, every engineer who has seen 
the decking of a bridge lifted in a gale well knows. 
Returning then to our albatross, the work it does is 

uivalent to continually lifting 281b. The idea that the 
bird is buoyant in the air is a delusion. If it weighs dead 
28 1b., it will weigh living 28 1b., and the variation in the 
displacement of the dead and living bird cannot represent 
more, at the most, than an ounce. In round numbers 
13 cubic feet of air weigh 1]b. The albatross therefore 
represents no less than 13 x 28 = 364 cubic feet of air, while 
its entire displacement is probably at most 4 cubic feet. 
An increase in dimensions of one-fourth when alive as 


compared with the same bird dead, would represent 
about ;1; of its weight saved by extra buoyancy, 
which is nothing. The weight of the bird then 
may be regarded in exactly the same light as the weight 
ona brake driven by a portable engine. The brake wheel is 
always trying to lift it up. The power expended is mea- 
sured by the distance passed over by any point in the rim 
of the brake wheel in one minute, multiplied by the 
weight and divided by 33,000 per horse-power. Now, if 
we could tell the distance passed over by the bird’s 
wings at each stroke, and the. number of them, we 
should, knowing its weight, be able to estimate the 
power expended. We cannot do this in the case of the 
condor or albatross; but bearing in mind the small 
specific gravity of air, we shall not be very far 
wide of the mark if we say that an albatross pro- 
bably possesses as much muscular energy a8 a man. 
The utmost load that a man working at a crane cradle can 
put forth for a day’s work is 20 lb, at a crank handle 
making about 3ft. per second; and nearly all the muscles 
of the body are engaged in this work. It will be seen 
that if even half this work is got out of the very much 
smaller muscles of the albatross, the energy of the muscles 
—on whatever it depends—must be very much greater than 
it isin man. The pectoral muscles of the swallow weigh 
much more than all the other muscles in its body put 
together, and in all birds which fly well, it will be found 
that the muscles actuating the wings are relatively enor- 
mous in dimensions. But not only is this the case; the 
bird works at a higher pressure, if we may use the words, 
than any other animal. Its temperature is considerably 
above 98°, that of man and the mammalia generally ; and all 
the swift birds live on food capable of giving out much 
energy while concentrated as to dimensions. Thus the swal- 
lows, eagles, hawks, vultures, &c.,are all carnivorous. Again, 
it will be found that the arrangements for aérating the 
blood in birds are extremely complete, and this is one 
reason no doubt for their high temperature. In other 
words, we have in the bird a machine burning concentrated 
fuel in a large grate at a tremendous rate, and developing 
a very large power in a small space, There is no engine 
in existence, certainly no steam engine and boiler com- 
bined, which, weight for weight, gives out anything like 
the mechanical power exhibited by, let us say, the albatross. 

It is then simply for lack of muscular power that man 
can never fly. There is no combination of wings or 
arrangements of any kind which will compensate for this 
fact. Whether he can produce a machine to supplement 
his own want of force remains to be seen, Sueh a motor 
cannot, we think, be driven by steam. It is, however, not 
impossible that a machine might be made which would be 
caused to fly by means of a small electric motor run at a 
very high speed and worked by the aid of a couple of wires 
from the ground. This, however, would hardly be flying 
in the true sense of the word. That wings and suchlike 
things can be made we have no doubt; and experiments 
enough have been made to prove that, if power enough be 
available, flight can be achieved. When amachine can be 
made, each pound of which will develope as much energy 
as each pound of a bird, flying may be possible—not till 
then. 


PUMPING ENGINES, 


Art one time the relative merits and demerits of Cornish 
and of rotary pumping engines were keenly discussed. 
The subject has lost some of its interest, because the Cornish 
engine has been practically supplanted by the differential 
engine, invented by Mr. Henry Davey, and manufactured 
by Messrs. Hathorn, Davey, and Co., of Leeds. But this 
type of engine has not supplanted the rotary engine, and 
the relative merits of the two are still open to discussion, 
and are keenly contested. It is not our purpose here to 
pronounce an opinion on this part of the subject, but we 
think that something may be said with benefit in the way 
of explaining why theCornish engine burns morefuel in per- 
forming a given duty than either of the other typesof engine ; 
and in doing this we shall indirectly explain to what the 
economy of the latter engines is due. In one word, 
rotating and differential engines are both more economical 
than Cornish engines, because they work with more expan- 
sion. It must be understood now that we are speaking of 
none but the best types of all three varieties of the pump- 
ing engine; but it will be found on analysis that the 
rotating and differential engines are not so superior to the 
Cornish engine as might be supposed when we consider 
how great is the difference in the range of expansion in the 
cylinders of each type. The Cornish engine usually worked 
with an initial cylinder pressure of about 401b. above the 
atmosphere. This was sometimes a good deal exceeded, but 
little advantage was derived from the use of steam of aug- 
mented density. The steam was usually cut off at nearly 
half-stroke, the expansion being about two-fold. A few 
engines worked with greater ranges of expansion, but not 
many; and before aeenne further it is well to explain, 
for the benefit of those not versed in Cornish engine prac- 
tice, why expansion was kept down to such small ran 

In the case of the Cornish engine the steam did little or 
no pumping during the indoor stroke. That is to say, 
while the piston was descending water might be raised by 
suction some 20ft. or so; but the bulk of the work done 
consisted in forcing the water up the rising mains, and 
with this the steam had nothing directly to do. The work 
of the steam was expended in lifting many tons of pump 
rods, and the descent of these rods forced the water 
up the mains. Thus the load on the engine was constant. 
The same spears had to be moved at everyindoor stroke. In 
the case of an 80in. engine, for example, with a 10ft. stroke, 
working with 40 1b. steam, the gross pressure on the piston 
would i at the beginning of the indoor stroke, about 
120 tons, which would be reduced at the end of the stroke 
to 60 tons. The gross resistance to the piston could not 
exceed the average load on it, which would be about 
96 tons. Allowing for friction and other resistances, the 
actual weight available for lifting water would be about 
85 tons of pump spears, &c. But extra weight in 
the shape of balance bobs had to be added _ to equalise the 
motion of the engine. The velocity with which any 


« 


/ 
| 
| | 
| 
| 
| 
| 


488 


THE ENGINEER. 


Dec. 29, 1882. 


body will move varies, other things being equal 
precisely as the force varies. Thus we know that if 
the 85 tons of 94 spears, of which we are speaking, 
were allowed to fall freely through, let us suppose, a 
drop of 16ft., they would acquire by the action of gra- 
vity—in other words, by their own weight—a velocity of 
32ft. per second; but the steam in a Cornish engine plays 
the part of gravity, and if the pressure on the piston was 
just double the weight of the spears, or, say, 170 tons, the 
rods would rise with a continually increasing velocity, and 
if the stroke were 16ft. long and lasted onesecond the velocity 
acquired would be 32ft. per second, corresponding to 1920ft. 
of piston per minute, which is very much greater than 
could be tolerated in a Cornish engine. It will be seen, 
too, that every portion of the machine would have to 
be made to bear an extra strain, the work being 
expended in giving velocity to the pump spears, which 
velocity would be of no practical value as far as 
pumping the water was concerned. It will be understood 
from what we have said that if much expansion is 
to be employed in the Cornish engine heavy weights 
must be put in motion to prevent the piston from going 
indoors at first at a tremendous pace. As, however, the 
steam expanded, the pressure would fall rapidly, and the 
engine would have to depend for the completion of its 
stroke on the momentum of the moving spears. On their 
upward rush, in fact, would hang the whole working of 
theengine. If now there was no limit to the speed which 
they might be permitted to acquire, a Cornish engine 
might be made to work with a light moving load and a 
great range of expansion; but inasmuch as the speed 
must be kept down, it was essential to supply mass in 
the shape of balance bobs to absorb motion at one 
time and give it out another. In practice, however, it was 
found that to put 200 or 300 tons of wood and iron in 
motion and stop it again six or eight times per minute, 
involved a good deal of trouble and expense, and so it was 
considered best on the whole to work with low ranges of 
expansion and small moving mass, and to keep the pres- 
sure and consequently the speed of the piston during the 
indoor stroke tolerably uniform. When we turn to the 
rotative engine we find all the conditions altered. We 
have then double-acting pumps, or their equivalent in two 
sets of single-acting pumps; the engine is double-acting, 
and pumps direct without the intervention of a weight, and 
a large fly-wheel is provided, which takes up and gives out 
motion as wanted. The value of mass in a regulator 
of velocity varies as the square of the speed. A fly-wheel 
rim weighing 20 tons, and moving with an angular 
velocity of 900ft. per minute, would represent as much 
energy as 80 tons of pump spears moving at 450ft. per 
minute. Thus, when the weight is disposed in the shape 
of a fiy-wheel, it is infinitely more easily dealt with than 
when it appears in the shape of a set of pump spears and 
balance bobs; and accordingly ranges of expansion, 
increased to six, seven, or even eight-fold, are possible 
with rotating pumping engines, although they are quite 
out of the question with the Cornish engine. 

Turning to the differential engine, we find that itis with- 
out a fly-wheel, and yet it does not even require the weight 
of a set of pump spears to enable it to be worked expansively. 
Mr. Davey secures his object much as Woolf and Hornblower 
did, only in a far more complete way. He uses compound 
cylinders, and this keeps the average load on both pistons, 
taken together, comparatively constant, and so he is able to 
expand steam even as much as eight times without trouble. 
There are certain advantages connected with the working 
of pumps which must not be confounded with the per- 
formance | of the engine, in favour of the non-rotative 
engine, aiid by the suppression of the fly-wheel and crank 
shaft a cheaper job can be made; but the main reason why 
the differential engine is a success is that it is a compound 
engine, and thereby permits steam to be used expansively 
without needing a great weight of spears 

The best Cornish engines give a duty of 80 millions. 
It is said that one engine attained a duty of 112 millions, 
but this is problematical ; and the engine split its cylinder 
after being a few months at work, and the experiment 
of working a Cornish engine with a five-fold expansion 
was never repeated. A duty of 80 millions represents 
714,285 Ib. raised 1ft. high by a pound of coal, and is 
equivalent to about 3 Ib. of coal per horse-power per hour 
indicated. This performance has only been excelled by a 
few exceptionally fine rotative engines, and the average 
performance of such machines does not exceed by much that 
of the Cornish engine. A duty of 90 millions will represent 
the best that has been done by all but a very few rotative 
and differential engines. The hyperbolic logarithm of the 
number which represents a given ratio of expansion may 
be taken to represent the extra work got out of a pound of 
steam by expanding it instead of working at full stroke. 
Now, the hyperbolic log. of the ratio of expansion in the 
most economical Cornish engine is *6931—that is to say, if 
the steam were worked without expansion its efficiency 
would be 1, but expanded three times its efficiency 
becomes 1°693; but the hyperbolic logarithm of the ratio 
of expansion in the best rotative enginesis 20794. Thus, 
the performance of 1 Jb. of steam unexpanded being 1, if 
it is expanded eight-fold its performance becomes 3°0794. 
Thus if the duty of the Cornish engine was 80 millions, 
that of the rotative engine should be 160 millions, whereas 
it is nothing of the kind. Because of cylinder condensa- 
tion the full advantage can never be obtained from expan- 
sion; but in the Cornish engine there is less cylinder 
condensation than in any other engine, for reasons first 
explained in this journal on tho 17th of March, 1865. In 
the Cornish engine one side of the piston and one end of the 
cylinder never have any communication with the con- 
denser, and so its cooling influence is cut off. It is worth 
considering whether a considerable advantage might not 
be obtained from making a compound engine, say, of the 
differential type, with three cylinders, one high-pressure, 
the other two low-pressure, these last being single-acting 
Cornish engines in the full sense of the word. No doubt, 
a very considerable advantage might be gained by com- 
pounding ordinary Cornish engines. We have not heard 
that this has ever been done in this country, but we know 


that the differential gear has been fitted to Cornish engines 
with considerable benefit. 


PURE AIR AND DENSITY OF POPULATION. 


WE owe a great deal to investigators of the many hygienic 
questions, the solutions of which have afforded us increased 
comfort in our houses, and more particularly to those who have 
done the work of efficient drainage and ventilation. If, how- 
ever, Dr. J. Parkin, of Brighton, is right in what he says in a 
recent letter to the Standard, we have, to say the least, a little 
yet to learn on the relation between fresh air and certain classes 
of diseases. In a leading article in the above-mentioned con- 
temporary, it is remarked, while referring to the healthiness of 
London when compared to other cities less populous, that 
“London is now almost an exception to the rule that the 
mortality increases with the density of the population.” Dr. 
Parkin, however, says “that London is not an exception to the 
rule, but is, on the contrary, a striking example of a rule that is 
almost universal, no fact being better established in all malarious 
and unhealthy situations than the superior healthiness of towns 
when compared with the surrounding districts. More than this, 
it will often be found that the thinly populated part of a town 
is more liable to disease than the densely populated dis- 
tricts. Nowhere is this better observed than in Rome. 
Within the Walls it is precisely in the more elevated and 
aristocratic districts of Rome, with a scattered population, that 
fever prevails, rather than in the more densely populated dis- 
tricts. In the Ghetto, situated on the banks of the Tiber, where 
the Jews reside—and to which they were confined during the 
late Pontifical Government—where they swarm like bees in a 
hive, and where the streets are so narrow that it is impossible for 
a carriage to pass through, fever is almost unknown, although 
this part of the town is surrounded with every kind of abomina- 
tion. Another result constantly observed in Italy is still more 
remarkable. When a monastery or convent has been vacated, 
for some reason it has been found that the few attendants left in 
charge of the building have been in certain situations invariably 
attacked with fever. When, however, theformer inmates, or others 
in thesame number, havereturned,the fever hasimmediately ceased. 
The same result has been observed during the prevalence of the 
epidemic cholera, the ravages of which have been in an inverse 
ratio with population, as is more particularly apparent in those 
countries in which the disease has assumed an unusually severe 
form. Thus at Kingston, the capital of Jamaica, the deaths 
during the first outbreak of the cholera in that island in 1850 
were not more than an eighth of the population; but at Port 
Royal and Falmouth, small towns, they amounted to a third. 
At Port Maria two-thirds of the population were cut off, or 
six hundred out of nine hundred. In the small villages, or settle- 
ments, the mortality was still greater. At Orange Cove eighty 
out of a population of one hundred died, but at Batchelor’s 
Hall, situated on a calcareous plateau, five or six hundred feet 
above the level of the sea, seventy out of seventy-three residents 
were cut off, although a medical man was residing there at the 
time. It is thus evident to every unprejudiced person that 
density of population—within certain well-defined limits, those 
in which the oxygen of the atmosphere is in its normal or nearly 
normal proportion—instead of being injurious during the preva- 
lence of endemic and epidemic diseases, is actually beneficial. 
This conclusion, although in direct opposition to the prevalent 
opinions of the day, is in accordance with the aphorism of the 
Father of Medicine, Hippocrates, viz., ‘Aer est omnium, rex, 
morborumque causa.’” Dr. Parkin’s facts will no doubt lead to 
some curious comments, but it is no new thing to observe that 
the narrow-streeted, closely-packed towns on the Continent have 
not the highest death rates. 


LUDGATE HILL STATION, 


LUDGATE-HILL STATION is one of the most crowded and un- 
comfortable of stations in the whole world at certain periods of 
the day. Complaints have been made over and over again, but 
the company only replies that nothing can be done until its new 
station is built. This is not true, for apart from the possibility 
of running longer trains, the discomfort of the passengers at the 
Ludgate-hill Station would be much lessened if there was some 
management on the platforms. There seems to be nothing of 
the kind. On the two platforms are sprinkled about half-a- 
dozen porters. These generally gravitate into knots of three 
or so, and when trains come in to either platform they 
make the place hideous with howlings, generally supposed 
to consist of the names of the stations to which the 
trains are destined. No one ever knows whether this is so 
or not, for these unadministrated howlers commence their 
announcements of the destinations of the two trains closely one 
after the other, justs as one dog sets a whole pack howling one 
after the other. Sometimes it is possible to discover ‘mid the 
disconcerted din that one porter is shrieking “all thir’ behind” 
or “thir’ class ‘nfropt.” Passengers are not helped at all, 
and the station men seem to think that all passengers 
have grown old and cunning in the use of Ludgate-hill 
station. Now if there was any attempt made to direct 
the labour available at the station, the condition of 
things might be very much improved. To begin with, porters 
should be taught not to congregate into a lump on an area of 
about three square feet, but should dispose themselves throughout 
the length of a platform, which may be easily done, for the 
length of the train is known. Secondly, they should not all bawl 
out the same thing at the same time, one word behind the other, 
but should slowly and, as though drilled to their work, instead 
of just fetched in from the streets, clearly give the name of the 
station, and then the route of the outgoing train. If they were 
thus stationed along the platform before trains came in the 
passengers might be quietly sorted, so that there need not be any 
running in every direction under the sun when a train comes in. 
The noise of these undrilled porters or station-men is perhaps 
most hideous when it happens, as it does sometimes, that two up 
trains and a down train reach the platform nearly the same time. 
If these men were drilled to do their work in a systematic way, 
instead of joining in guerilla warfare of unintelligible words in 
each other’s faces, as soon as the exciting element in the form of 
a train appears, even so bad a station as Ludgate might be more 
bearable. The company has endeavoured by running shuttle 
trains between Ludgate and Loughborough to lessen the confu- 
sion and crush, but much of the usefulness of these trains is 
lost because the station-men are not properly drilled to instruct 
passengers that these trains on down lines are really exceptional 
up trains. A little discipline and one or two more hands would 
much improve matters at Ludgate at very little cost. 


THE WINTER ELECTRIC EXHIBITION AT THE ROYAL 
AQUARIUM, WESTMINSTER. 

WE understand that this Exhibition is shortly to be opened. 
For this purpose motive power, to the amount of nearly 500- 
horses, has been provided by the directors of the Aquarium, and 
is being laid down in the buildings specially erected as machine 


annexes. The body of the hall of the Aquarium will be devoted 
to are lighting, which will be represented by fourteen or 
fifteen systems, of which several are new. The space 
underneath the galleries, and the galleries themselves, 
have been subdivided into courts, for the purpose of 
exhibiting the several systems of incandescent lighting and 
fittings applicable to it. The ground floor of the whole of the 
building and parts of the galleries are apportioned out to exhi- 
bitors for the purpose of displaying the different accessories of 
electric application, the most notable feature of which will be 
the motors—in all fourteen in number—which will drive 
machinery by transmission of power. The Dining Annexe will be 
lighted by Messrs. Ferranti, Thompson, and Ince, with 350 incan- 
descent lights actuated by one of their new dynamo machines. 
There isaseriesof five courts fitted up for the display of the Edison 
system. All the other courts are occupied by other firms to illus- 
trate either new incandescent lamps or fittings for their use. Thus 
the whole of the premises of the Aquarium will be occupied for 
the exhibition, which will very fairly represent all the present 
systems of lighting and transmission of power. The Metro- 
politan Brush Company has contracted to light up the Imperial 
Theatre during the course of the exhibition, and we understand 
that the installation will be ready by the 6th January. In con- 
clusion, it may be said that the exhibition promises to be one 
not only easily accessible, but at the same time one which will 
place before the public not only most of the standard systems of 
electric lighting, but also many new departures of novelty and 
interest. 
ELECTRIC LIGHTING, 

An illustration of the absolute necessity for secondary 
batteries or accumulators in electric lighting installations was 
afforded last week when the Edison machines and engines by 
which a considerable district round the Edison Company’s 
establishment on the Holborn Viaduct is tighted were by some 
means rendered hors de combat, and the whole of the consumers 
had for some time to resort to gas. This is not the only instance 
of the kind, and experience with machinery of almost any sort 
shows that although engines may be successfully made to run 
without stopping for a considerable number of days, or even for 
weeks, it is not often that a combination of high-speed engines, 
boilers, and high-speed machines can be caleulated upon to run 
for and at any prescribed time without the necessity for an 
occasional stoppage. Electric accumulators are thus of the 
utmost importance on an electric lighting installation, in order 
that the machines may be stopped for a few minutes without 
affecting the light, and also in order that incandescent lamps 
may receive a uniform current, and not that variable current 
which breaks so many. 


LITERATURE. 


The Practice of Commercial Organic Analysis: a Treatise on the 
Properties, Proximate Analytical Examination, and Modes of 
Assaying the Various Organic Chemicals and Products employed 
in the Arts, Manufactures, Medicine, &c., with Concise Methods 
Sor the Detection and Determination of their Impurities, 
Adulteration, and Products of Decomposition, By ALFRED A. 
Auten. Vol. Il. Hydrocarbons, Fixed Oils and Fats, Sugar, 
Starch, and its Isomers, Alkaloids and Organic Bases, éc. 
London: J. and A. Churchill. 1882. 

Tue author, in proceeding to the preparation of vol. ii. 

of this work, found the subject yrow so much under his 

hands that he has felt himself compelled to emit all men- 
tion of dyes and colouring matters, and coal gas, and the 
method employed for its examination. Animal products, 
including blood, milk, urine, gelatine, wool, &c. &c., have 
also been omitted, or the discussion of these bodies 
deferred, till a third volume shall be found uisite. 

Under the heading “ Hydrocarbons,” we read of “ olefins ” 

and “ vaselene,” and we cannot congratulate the author on 

the introduction of new spelling of these words; if we 

are to begin to alter the spelling of words to render them 

aay scientific, it would be difficult to say where we should 
led. 

In benzol testing he recommends that the sample should 
be boiled in a retort over the naked flame of a Bunsen 
burner, and says that the lamp—that is, the Bunsen 
burner—should “ placed in a deep tin basin containing 
sand or sawdust, in order to absorb the benzol in the 
event of the retort cracking. We cannot think this a 
good method ; the breaking of such a retort under these 
circumstances is a terrible event. In such experiments we, 
with a galvanic current, coat the bottom of the retort on 
the outside with copper and then the boiling and distilla- 
tion can be carried on with perfect safety. This, of course, 
applies to petroleum, carbon disulphide, and all liquids of 
a similar kind. 

We are glad to find, under the heading “ Malt-sugar,” a 
notice of the excellent researches of Mr. C. P. O'Sullivan. 
This is the first occasion in which we have come across any 
reference to them in a book of applied chemistry. 

The assay of gun-cotton is sometimes of importance 
with a view of judging of its tendency to decompose. In 
testing gun-cotton for free acids, &c., we are told: “If 
sulphuric acid, be present, on evaporating this liquid to 
dryness at 100 deg. C., a small fragment of immersed 
filter paper will be charred.” We should have thought 
another and more certain test would have suggested itself. 

In treating of the volatile alkaloids of vegetable origin, 
the author has neglected to mention that conine was some 
years since prepared synthetically, although in the case of 
trimethylamine he does so, though the difficulty in the case 
of that body was far less. 

It is pointed out in the assay of aniline dyes that arsenic 
is a common impurity in fuchsine and other derivatives ; 
and the process for detecting its presence is given. But 
some years ago a very complete series of these colours was 
sent to us by a large chemical firm, which were all made 
without any arsenic whatever being used in the manufac- 
ture of any of them. 

The few points to which we have called attention are, 
however, but small drawbacks in a book which contains 
much that is useful. 


AT a recent meeting of the Académie des Sciences, M. Marey 
made a communication as to the new process of M. Charles Petit, 
called similigravure, for reproducing photographs on metal, so as 
to print from them in the same way as from, and concurrently 
with, ordinary typographical characters, 
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STAND PIPE AT THE CALUMET MINE, LAKE MICHIGAN, U.S. 


" Tue conditions under which 
this structure had to be built 
were such as do not in this 
country obtain for stand pipes, 
which are usually buildings of z 
such a permanent character as | 
need to be constructed iu a | 
very solid style ; but although ; 
the exposed position of such a | 
tower at the Calumet Mine, | 
which is subject to the very | 
violent storms that sweep | 
| 
| 
| 
| 
| 


7 


across Lake Michigan, rendered 
necessary a very strong struc- 
ture, yet the intense cold of 
the northern winter, frequently 
reaching 40 deg. below zero, 
is best resisted in such a case 
by sheathing the stand pipe 
with wood. This material has 


also the merit of cheapness ; Ps : 
thus the present design was 
made to meet the several de- 
mands upon it, a minimum of Ye 4 
iron and stone work beingmade 2 
use of. The object of the aS a 


tower is primarily to raise the 
available head of water in fire ; 
emergencies, when in the case | | 
of such an isolated community b 
as this, the property would be | 
entirely dependent on its own 

resources. The wrought iron 

tube, 80ft. high, having the : 
lowest seven plates of jin. | 
thick, the next seven of ,*jin., | | 
and the top seven of fin, is 


rivetted to a “gun iron” angle- ~s 
ring at its foot, which is bolted =" | | | 
to a casting forming a base for ‘= 2 |] { 
it and part of the vertical 


framing. Through a nozzle in 
this base communication is 
made with the water supply 
pipe which runs through the ' 
tunnel in the foundation. 
Theoctagonal framingaround 
the tube has the inner sticks of 
6in. by 6in. section, and the | 
outer, which are adzed to the 
| 
| 
| 
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2 BOLTS 


octagonal shape, of 8in. by 8in. 
stuff. A spiral stairway is 
carried round between the 
inner and outer framings, which 
are thus tied somewhat to- 
gether, being also bolted to- 
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gether at the spliced joints. [{ ~ 
The frame legs stand in cast 1, | 
iron boxes on the base plates, ease a 


and besides being bolted ri 
through to them, the outer 
legs are held down by long 6 PIPE 
vertical bolts taking on to a 5 
toothed bracket bolted on at 


ELEVATION 
PART OF SHEATHING REMOVED 


TO SHOW TRUSSINC 


some distance up the leg. The 
vertical tube has no staying, 
being clear of the wood framing 
all round. The whole framing is braced diagonally, and lin. 
bolts pass round the whole eight posts, engaging in straps cut into 
them. Thestructure is sheathed diagonally with lin. stuff nailed 
on, which is then covered with jin. clapboards. The whole is 
calculated to resist wind pressure of 50 lb. per square foot. 

The materials used were all woodwork, 10,100ft. board measure ; 
all ironwork, including all bolts, 40,000 lb, weight ; cost. of iron- 
work, 2100 dols. It is possible that a strong yet cheap tower of 
this description might be found to fulfil all the necessities of 
some small towns, and certainly of large isolated works in this 
country, and for this reason we illustrate it. 


THE DETERMINATION OF ORGANIC MATTER 
IN POTABLE WATER. 
By Proressor J. W. MALLET. 

A FEW months since Dr. J. W. Mallet, F.R.S., Professor of 
Chemistry and Physics in the University of Virginia, was called 
upon to report to the National Board of Health on the ‘* Determina- 
tion of Organic Matter in Potable Water.” This and other 
sanitary questions are occupying a great deal of attention in 
America, and we now quote from the American Sanitary Engineer 
those portions which may be of special interest to analysts and 
others who have not access to the original, published as a supple- 
ment to the American National Board of Health Bulletin, No. 19. 

General Conclusions.—(1) It is not possible to decide abso- 
lutely upon the wholesomeness or unwholesomeness of a drink- 
ing water by the mere use of any of the processes ex- 
amined for the estimation of organic matter or its consti- 
tuents, (2) I would even go further, and say that in judging 
the sanitary character of a water, not only must such pro- 
cesses be used in connection with the investigation of other 
evidence of a more general sort, as to the source and history of 
the water, but should even be deemed of secondary importance in 
weighing the reasons for accepting or rejecting a water not 
manifestly unfit for drinking on other grounds, (3) There are no 
sound grounds on which to establish such general standards of 
purity as have been proposed, looking to exact amounts of organic 
carbon or nitrogen, ‘‘albuminoid ammonia,” oxygen of per- 
manganate consumed, &c., as permissible or not. Distinctions 
drawn by the application of such standards are arbitrary, and may 
be misleading. (4) Two entirely legitimate directions seem to be 
open for the useful examination, by chemical means, of the 
organi¢ constituents of drinking water, namely, first, the detection 
of very gross pollution, such as the contamination of the water of 
a well by accidental bursting or crushing of soil, extensive 
leakage of drains, &c.; and secondly, the periodical examination 
of a water supply, as of a great city, in order that the normal 
or usual character of the water having been previously ascertained, 
any suspicious changes which from time to time may occur, shall 
be promptly detected and their cause investigated, (5) In connec- 
tion with this latter application of water analysis there seems to 
be no objection to the establishment of local “standards 
of purity” for drinking water based on sufficiently thorough 
examination of the water supply in its usual condi- 
tion. (6) With the facts of this investigation before me, I am 
inclined to attach special and very great importance to a 
careful determination of the nitrites and nitrates in water to be 
used for drinking. If I had entrusted to me the charge of watch- 
ing a large city water supply I should use all three of the 


SECTIONAL CLEVATION 


| principal processes for the examination of the organic matter 
present ; each gives a certain amount of information which the 
others do not afford. Under circumstances, admitting only of the 
use of simpler means of investigation, the albuminoid ammonia 
and permanganate processes might be employed together, but in 
no case should only one of these methods be resorted to, such a 
course entailing practically the neglect of carbon on the one hand, 
or nitrogen on the other. 

Examination of Water Samples in General.—(1) Great care 
should be taken that water samples be placed in the hands of the 
analyst and their examination begun with the least possible delay 
after they have been collected. The changes which take place, 
sometimes rapidly, on keeping, may seriously affect the results, 
especially in the case of waters much polluted by foul organic 
matter. It is very desirable that, besides examining a water in its 
perfectly fresh condition, samples of it should be set aside, in half- 
filled but glass-stoppered bottles, for some time, say, ten or twelve 
days, and one of these examined every day or two so as to trace 
the character and extent of the changes undergone. Not only may 
conclusions be drawn from such a series of observations as to the 
general stability or decomposability of the organic matter present, 
but light will be thrown upon the changes which may be expected 
to occur under ordinary conditions, when the water is stored for 
use, as in cisterns and wells, during periods of drought, or care- 
lessly allowed to remain stagnant in pitchers, water coolers, &c. 

Combustion Process.—(1) In applying this process, no matter how 
skilled or well trained the analyst may be, duplicate or even 
triplicate concordant results should be insisted upon before accept- 
ing the determinations as trustworthy. (2) In order to avoid the 
presence in the atmosphere about the water bath used for the 
evaporation of ammonia derived from coal gas, the bath should be 
heated by steam brought in a small closed pipe from a distant 
boiler, perferably situated in another room, and the waste steam 
and condensed water therefrom should be in like manner carried 
off to a safe distance. 

Albuminoid Ammonia Process.—In order to avoid the uncertain 
ending of the collection of ammonia, whether “‘free” or 
“albuminoid,” it should be well to adopt the rule that the 
distillation be stopped when, and not before, the last measure of 
distillate collected contains less than a certain proportion, say 
1 per cent. of the whole quantity of ammonia already collected. 
This would, in many cases, involve the necessity of replenishing 
the liquid contents of the retort with ammonia free water. (2) In 
order to diminish the loss of amines or other volatile forms of 
nitrogenous matter, a separate distillation should be made with 
alkaline permanganate added at once in addition to the usual 
course of treatment prescribed by Wanklyn—distillation begun 
with sodium carbonate, and continued after addition of the alkaline 
permanganate. The results of the two separate distillations should 
then be compared. (3) In reporting the results obtained by the 
albuminoid ammonia process, including the determination of free 
ammonia, the evolution of ammonia as collected by separate 
measures of distillate should always be given. 

Permanganate Process.—(1) In view of the evidence obtained, 
rendering probable the loss of organic matter by volatilisation in 
the use of acidified permanganate at a boiling temperature, the 
Tidy form of the process is rather to be recommended than that of 
Kubel, if but one be used. (2) On the other hand, the advantage 
of more extended oxidising action, and the greater general 
accordance of the results by the Kubel process with those for 
organic carbon by the combustion process, make it desirable, that, 
as far as possible, the same advantages should be secured by 


substituting the influence of time for that of temperature, and that 
the time during which the permanganate is allowed to act in the 
Tidy process should be increased to at least twelve, better to 
twenty four hours, several determinations—on different samples 
set aside at the same time—being made at such intermediate 
intervals as one, three, six, nine, and twelve hours in order to trace 
the progress of the oxidation. 

Combustion Process.—(1) I would propose to evaporate the water, 
not under ordinary pressure and in contact with the atmosphere, 
as usual, but as the specimens of water were evaporated for the 
biological experiments, in a closed vessel immersed in a water batty 
and connected with a good—water jet—air pump, so as to secure a 
nearly complete removal of air, with a condensing worm to dispose 
in part of the aqueous vapour given off. It would not do to simply 

lace the water in a flask, since the residue could not be removed 
or combustion, but it would not be difficult to arrange a suitable 
vacuum vessel, with wide mouth and tightly clamped on cover, 
within which might be placed the usual glass dish to receive the 
water, and the feed might be managed through a nearly capillary 
tube with a glass stop-cock. By such an arrangement the 
evaporation might be effected within a moderate time at 
a fixed temperature much lower than the boiling point, thus 
probably reducing any loss from simple volatilisation of 
organic matter; the nearly complete exclusion of air would tend 
to really diminish or do away with loss of organic matter 
by oxidation, and permit of large reduction in the quantity 
of sulphurous acid used; for the same reason the tendency 
to formation of sulphuric acid would be reduced to a minimum, 
and the absorption of ammonia from the atmosphere about the 
dish would be altogether prevented. In testing this last-named 
effect, two bulb tubes containing pure sulphuric acid might be 
interposed between the vacuum chamber and the pump, the con- 
tents of the one to be tested for ammonia given off from the 
water, those of the other to guard against any trace of ammonia 
coming back from the outside air during irregular action of the 
stream of water. (2) In order to avoid loss during the evaporation 
of readily volatile substances, such as butyric, valerianic, &c., 
acids, to dispense with the necessity for the uncertain and unsatis- 
factory correction for ammonia lost by dissociation to get rid of the 
influence on the determination of organic nitrogen of any 
errors in the determination of the total ammonia, and to avoid 
corresponding difficulties arising from the presence of nitrates if 
these be allowed to remain, it might be well to evaporate at first 
with the addition of a small excess of magnesia—as recommended 
by Lechartier—thus removing all ammonia; and then the water 
having been brought down to a small volume add a moderate 
excess only of sulphuric acid with a drop of a solution of a ferrous 
salt—as directed by Frankland—and complete the evaporation to 
dryness, the whole process to be carried out in a jet pump vacuum, 
as above suggested. (3) Further experiments are desirable in 
order to completely determine the merits and defects of the 
Williams—“‘ copper-zine couple”—method for the removal of 
nitrates. (4) Some preliminary experiments of my own seemed to 
show that nitrates and nitrites may be completely reduced by 
evaporating to a small bulk with no great excess of phosphorous or 
hypo-phosphorous acid, guarding against the evolution of phosphu- 
retted hydrogen by the low temperature employed, then adding 
magnesia in small excess and completing the evaporation, thus 
leaving the residue in a pulverulent instead of sticky condition, 
easy of removal from the dish, and probably allowing of complete 
combustion without inconvenience from the final oxidation of the 
small excess of phosphite or hypophosphite, and without any 
wrapping up of carbon particles. This plan deserves to be care- 
fully tested. 

Alluminoid Ammonia Process, including determination of Free 
Ammonia.—(1) In order to prevent, or at least to largely reduce 
and render uniform the loss of ammonia from imperfect condensa- 
tion, I would prefer to effect the distillation, not by a lamp flame, 
but in a retort of uniformly determined shape and size, uniformly 
immersed in a bath of saline solution or other suitable material 
kept at a uniform temperature—say 102deg. or 105deg. C.—by 
means of steam, and to condense in a glass worm surrounded by 
ice water sufficiently long to bring the distillate to a uniform 
temperature, not exceeding, say, 5 deg. C. (2) It would be perhaps 
still better to conduct the distillation in a completely closed 
apparatus between the retort and the far end of the fully effective 
condensing tube, with a glass stop-cock to draw off the distillate in 
successive measured portions, and a little safety valve—mercury or 
other—near the cold end to prevent any dangerous difference of 
external and internal pressure. (3) In the determination of free 
ammonia with a view to distinguishing as sharply as possible 
between ammonia really existing as such or in ammoniacal salts and 
that found by breaking up of organic matter, it might be well to 
try a closed distilling apparatus connected with a—water jet—air 
pump, so as to maintain a partial vacuum within, keeping the 
retort at a fixed temperature much below 100 deg. C., and collecting 
the whole of the ammonia in a flask and one or more bulb tubes con- 
taining rather weak mineral acid, interposed between the condenser 
and the pump. This would, however, be attended with the dis- 
advantage of not readily permitting the progress of the evolution 
of ammonia to be traced by its collection in separate successive 
measures of distilate, and it would become necessary to ascertain 
whether the application of the Nessler test would be in any way 
interfered with by the sodium salts formed from the acid used to 
collect the ammonia. (4) In order to overcome, if possible, the 
most serious difficulty in the way of a correct determination of free 
ammonia, namely, the ready breaking up of urea—and other 
amides—when present, on heating with sodium carbonate, it would 
be well to ascertain at how low a temperature and within what 
time, if at all, ammonia really existing in ammoniacal salts 
could be completely driven off from an extremely dilute 
solution by adding a small excess of magnesia and maintaining a 
—water jet—air pump vacuum above the liquid, forming a stratum 
of small depth, with bulb tubes of acid between the liquid and the 
pump to intercept the ammonia and guard tubes to prevent any 
being received from the air; in other words, to ascertain whether 
Schlesing’s inethod for the determination of ammonia admits of 
being applied to such excessively minute amounts of it as the water 
analyst is concerned with. (5) In the conduct of the albuminoid- 
ammonia process proper, i.¢., the distillation with alkaline per- 
manganate, I would propose that the original volume of Tiquid i in 
the retort be maintained constant, by running in at the proper rate 
through a nearly capillary tube with a glass stop-cock ammonia- 
free distilled water. And in cases in which the amount of organic 
matter is so large as to wholly or in great part reduce the usual 
charge of alkaline permanganate, I would determine by a prelimi- 
nary experiment at about what rate the reagent is used up, and 
would then progressively supply its solution, instead of simply 
pure water, at such a rate as to keep the original strength as nearly 
as possible unaltered. 

Permanganate Process.—(1) The principle involved in the last 
paragraph applies also to this process. Instead of using a fixed 


amount of permanganate at first, and adding a second or third. 


charge only when the former has been completely reduced, there 
ought to be a fixed excess at the end of the action, or rather there 
should be present a constant excess all through the process. 
Hence, when a preliminary experiment has shown that more than 
the usual charge of permanganate will be needed, and about the 
rate at which it will be consumed for the final experiment, addi- 
tional permanganate solution should be gradually dripped in, from 
a nearly capillary tube, at such a rate as to maintain the original 
excess, as nearly as possible, constant. (2) It is desirable that the 
process be carried on at a pretty nearly fixed temperature. If the 
Tidy method be followed, a temperature of say 20 deg. C. could, 
witha little management, generally be secured, and the flasks kept 
approximately at this point during the time required for the action. 


Mr. WALMISLEY will deliver his opening lecture at the Society 
of Engineers on January 8th, ‘‘ On Land Surveying and Levelling.” 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

THE gatherings on “Change in Wolverhampton yesterday and in 

Birmingham this—Thursday—afternoon were not large, nor was 

there much new business transacted. Buyers are waiting till the 

quarterly meetings before placing orders of much size. ‘These are 
fixed to come off in Wolverhampton on January 10th and in 

Birmingham on January 11th. 

Some of the mills and forges resumed work after the holidays 
on Wednesday night, and a few others to-day. Certain works now 
idle would have re-started but that they have been prevented by 
special circumstances, such as repairs to canal basins, repairs to 
works, machinery, &c. These concerns, together with others who 
are standing the whole of this week because the order books are 
only sparsely filled, will, however, begin again actively next 
Monday. 

Sheets and strips are the descriptions of rolled iron which are in 
most demand for early delivery. Buyers of these sections were on 
*Change to-day pressing for execution of orders. These buyers 
included merchants doing a large export trade, as well as actual 
home consumers. Sheet prices were £8 to £8 5s. for singles, and 
£9 15s. to £10 5s. for lattens. Gas strip was easy at £6 15s. per 
ton at the works. 

Taking the last few months into review, it may safely be asserted 
that the demand for girder and bridge plates has shown a decided 
improvement. The quotation for such iron remained to-day at 
£8 10s., and the price for boiler plates was without alteration at 
£9 to £9 10s. 

The Earl of Dudley’s common bars, rolled at the Round Oak 
Works, are still £8 12s. 6d. per ton, while the other “list ” houses, 
with two exceptions, quote £8. The exceptions are the New 
British Iron Company, and Messrs. Phillip Williams and Sons, 
both of whom still quote £7 10s. Bars of medium quality are £7 
to £6 15s., and common bars £6 10s. to £6 7s. 6d. easy. 

Hoop makers begin the new year with, upon the whole, a fair 
amount of work on their books, part of it on account of Australia, 
the United States, and the European Continent. They quote 
£6 15s. to £7 at works. 

Native pig iron makers report business quiet, with prospects not 
very bright. All-mine pigs are quoted 67s. 6d. for best hot blast 
sorts, and 65s. would in actual business be accepted by some 
makers. Part-mine pigs are 55s. to 52s, 6d., and common pigs 
41s. 3d. to 42s, 6d. 

From the inquiries now on the market for foreign pigs, such as 
Northampton, Derbyshire, Leicester, and South Yorkshire brands, 
vendors of these descriptions anticipate a big business in a week or 
two. They are, therefore, firm in their quotations; 47s. 6d. is the 
minimum quotation for Northampton and Derbyshire sorts, 50s. 
is asked for Leicestershire pigs, and 62s. 6d. for Thorncliffe—South 
Yorkshire. Only little business is doing in hematites. Prices 
range from 65s. to 70s., according to make. 

Coal prices were not particularly strong this afternoon. Domestic 
coal raised from the thick seams on Cannock Chase was quoted :— 
Best deep, 11s. per ton at the pits, long weight; best one-way, 10s.; 
and cobbles 9s. Mined from the shallow seams on the Chase the 
quotations were :—Best, 9s. 6d.; best one-way, 8s. 6d.; and cobbles, 


from 6s. upwards. 

Wages of finished ironworkers will in accordance with the recent 
award of Alderman Avery, of Birmingham, President of the Mill 
and Forge Wages Board, advance on January Ist 3d. per ton to 
puddlers and 2 per cent. to millmen. 

With the new year the manufacture of electric light machinery 
will be begun in Wolverhampton on a style and a scale that augurs 
well for the new industry. The manufacturers are the Wolver- 
hampton Electric Light Storage and Engineering Company, who have 
laid down extensive engineering shops and plant for the purpose. 
The company will manufacture dynamo machines, high-speed steam 
engines for running the same, storage batteries, electric motors for 
driving small domestic machinery of any kind, &c. The batteries 
will be manufactured under patents which have been taken out in 
England and abroad, the chief feature being the rapid method of 
preparing the plates. These are chemically and not mechanically 
prepared, and hence are not liable to fall to pieces. Under this 
method of preparation, the company claim to obtain in as short a 
time as twenty-four hours an exact formation. At date the com- 
pany is manufacturing in preparation of its stock 250 plates per 
day, and they expect before long to increase this production. 

Messrs. Hughes, Johnson, and Co., who were formerly foremen 
over considerable departments at Messrs. Tangye’s, and whohave now 
started as hydraulic and general engineers at Langley, Oldbury, 
are turning their attention particularly to brewery, brick-making, 
and mining machinery, cranes, and heavy smiths’ forgings. 

Galvanisers have plenty of orders to begin the new year upon, 
especially in the corrugated sheet departments, which will quickly 
again be busy in supplying the needs of nearly all the markets of 
the world. Sheets—in bundles of 22 to 24 w.g.—are quoted 
£14 5s. to £15 per ton delivered at outports. 

In consequence of the decision of the Birmingham Corporation, 
which I reported a short time ago, all the electric lighting com- 
panies excepting one have resigned their intentions to light the 
town. The persevering firm is the Crompton Winfield Electric 
Light Company, of Birmingham. They have just applied to the 
Board of Trade for the requisite provisional order, to the issue of 
which the Corporation can object any time within the next two 
months. The company seeks power to supply the light to private 
houses and streets of the borough. It divides the town into six 
sections. The first it undertakes to supply within three 
years, the second within five years, and so on at intervals of two 
years, the whole being completed within eleven years. These are 
the legal limits, but if the application is granted the work will 
probably be completed much more quickly. The powers the 
company seeks as to price would enable it to charge as much as 
6s. 8d. for a quantity of electricity equivalent in lighting power to 
1000ft. of J5-candle gas. The present average price of 1000ft. of 
such gas is about 2s. 6d. The first cost of the lighting plant is 
estimated at £40,000. 

The Midland, Birmingham, Wolverhampton, and Milford Junc- 
tion Railway Bill gives the capital of the company at £1,250,000. 
The railways are required to be completed within five years, and 
the company seek running powers over several lines already made. 
The Bill fixes the maximum charges for the conveyance of goods, a 
circumstance which will be much appreciated by traders. The 
scale for coal, coke, lime, ironstone, iron ore, pig iron, bar iron, 
and iron castings—not manufactured into utensils—&c., is 14d. per 
ton per mile. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—In the iron trade and the various allied branches of 
industry in this district, although the year closes with less activity 
than it began, it has on the whole been one of considerable activity. 
So far as the engineering trades are concerned, the year commenced 
well; and though subsequent operations have not been a realisation 
of all that was looked forward to from the weight of the original 
inquiries, still the results have been sufficient to give full employ- 
ment generally to the important industries of the district. Loco- 
motive builders have been exceptionally busy all through the year. 
Rolling stocks abroad had been allowed to work down, and almost 
simultaneously nearly every railway company in Europe seemed to 
arrive at the conclusion that worn-out plant required replacing. 
India, the colonies, and South America have also been large 
customers, and for the home railways a considerable amount of 
work has been given out. Carriage builders, and man’ 


of other rolling stock, have also shared in the activity. The 
iron shipbuilding trade has been another branch of trade 
in which an abnormal state of activity has prevailed. This 
is still maintained so far as booked orders are concerned, but 
inquiries are falling off, and this has been brought about 
by the high prices which shipbuilders are now compelled to 
ask in consequence of the enormous spring which has taken place 
in wages. Cotton machinists have been fairly well occupied, some 
of the firms with specialities having been very busy, but in this 
branch of trade the demand is quieting down considerably with 
the close of the year, and some of the works have been put on 
short time. The boiler-making trade has been generally good. 
The heavy tool trade has been uncommonly active, and of foreign 
work especially there has been a great deal in hand, France having 
been a large customer in ‘this direction. Light tool makers have 
also had plenty of work, and there have been a considerable 
number of orders given out in connection with electric lighting 
plant. The manufacture of gas motors, which appear to be in 
favour for driving purposes in connection with electric lighting, has 
been a growing trade, and promises to become an important branch 
of industry in this district. 

Stationary engine builders have not been quite so fully employed 
as some other branches, but they have also had a very fair amount 
of work. The year closes with a falling trade generally, although 
not to an extent to cause any present alarm with regard to the 
future. As to the results of the year’s operations, the men have 
certainly secured their full share of any advantage which has 
been derived from the activity of trade. Early in the year they 
obtained a return of what they lost in wages during the period of 
depression following 1878, and an advance of 2s. per week in 
wages extended through all the engineering branches of trade in 
Lancashire, whilst in the iron shipbuilding trades the men toa large 
extent have been able to command pretty near their own terms. 
The upward movement in wages has, however, not represented a 
corresponding improvement in the — which employers have 
been able to realise upon the finished work, but was conceded 
rather on the basis of anticipations which have since proved to 
have been at least premature; with increased wages, the men have 
also had full work. The number of members on the books of the 
Amalgamated Society of Engineers in this district in receipt of 
out-of-work donation has not exceeded 2 per cent. for the whole 
twelve months, whilst the Boiler Makers’ Society has paid no home 
donations whatever during the year, any member falling out of 
work being found employment elsewhere. The result has been 
that both these organisations representing the men have been 
enabled to accumulate considerable funds during the year, and in 
the case of the Amalgamated Society of Engineers it is estimated 
that this will amount to upwards of £30,000 of surplus income 
for the twelve months. 

In the iron trade the year also opened with a brisk demand, and 
as this had been going on during the preceding November and 
December, makers had already so many orders on their books that 
they were indifferent about concluding further sales. Prices were 
then on the basis of 51s. to 52s. less 24 for local and district brands 
of pig iron, and £7 per ton for bars delivered equal to Manchester, 
but a general advance upon these figures was looked forward to. 
During January large sales were made at advancing prices, and 
before the close of the month quotations got up to 52s. 6d. for 
Lancashire, 53s. to 54s. for Lincolnshire, and up to 55s. and 5s. 


4 A n | for Derbyshire pig iron less 24 delivered, whilst the quotations for 
7s. 6d. Staffordshire forge coal was quoted at 7s. to 7s. 6d. per | 
ton long weight at the pits, and Cannock Chase common forge at | 


finished iron, following the quarterly meetings, got up to £7 5s. per 
ton, and subsequently the wages of the finished ircnworkers were 
advanced 74 per cent. This was the highest point reached during 
the year, but to a large extent the top prices represented little more 
than fictitious values, as they were only sonal realised by makers 
to an exceedingly limited extent. The large buying which 
had been going on for two or three months had so fully 
covered the requirements of consumers that they were under no 
necessity of coming into the market, and were certainly not 
inclined to give out orders in anticipation at the advanced rates. 
A complete lull in trade followed, which extended over the ensuing 
two or three months, until prices got down to a comparatively low 
point, which again induced buyers to come into the market. For 
a time makers were. kept going with their contracts; but as these 
were gradually worked off without being replaced, a keen competi- 
tion commenced for any business coming into the market. Lincoln- 
shire and Derbyshire makers, who were underselling the local 
brands, got down toas low as 44s. 6d. to 45s., less 24, and were 
able to secure the bulk of the orders which the low prices now 
tempted buyers to give out. During May and June a large busi- 
ness was done in district brands, and makers again attempted to 
realise better prices. Lancashire makers, whose prices had got 
down to 45s. and 46s., less 24, only very slowly recovered the lost 
ground; but gradually they were able to fill up their order-books at 
the low figures, and ultimately to follow the upward movement in 
values. By gradual advances of 1s. and 1s. 6d. per ton district 
brands of pig iron got up during the second half of the year to 
49s, and 50s. for Lincolnshire, and 52s, and 53s. for Derbyshire, 
less 24, but it was not until about the commencement of Novem- 
ber that Lancashire makers put up their quotations, when in one 
advance of between 4s. and 5s. per ton, they were raised to 50s. and 
50s. 6d., less 24 delivered. Business was again checked by the prices 
which makers were asking, and there was a repetition of the course 
of trade following the January advance. At the top figures very 
little iron was sold. November found makers easier in their prices, 
and in December a renewal of the downward movement was again 
inaugurated by the district makers, Lincolnshire brands being 
reduced to 47s, 4d. and 48s, 4d. less 24, with some brands of Derby- 
shire offering at 48s. 6d. to 49s. Lancashire makers followed by 
bringing their quotations down to 48s. and 49s. less 24 delivered 
equal to Manchester. With the close of the year orders to a 
moderate extent have been placed for district brands on the basis 
of the above figures, which has tended to give a somewhat better 
tone to the market and a more hopeful feeling with regard to the 
future. 

In the finished iron trade prices during the first half of the year 
gradually gave way until bars touched about £6 2s. 6d. for delivery 
into the Manchester district; then followed a gradual stiffening in 
values until the September quarterly meetings got quotations up 
to £6 15s. per ton, but it was very soon found that this figure could 
not be maintained, and during October and November makers as 
a rule got down to £6 10s., at which they have since held, although 
orders have come in very slowly, and there has been underselling 
on the part of second-hand holders of iron. 

As regards the general results of the business done in pig and 
finished iron during the year, they may be said to have been fairly 
satisfactory. Although the weight of an enormous production has 

versistently forced prices back whenever any material advance has 
sone attempted, still a better average of values has been realised 
than in 1881. The volume of actual trade done has been large, 
and there has been a marked absence of speculation. Even with 
an increased output local makers have been able to find a market 
for their pig iron, and the forges have been kept mostly well 
employed for the whole twelve months. The market at Man- 
chester on Wednesday practically brought the operations of the 
year to a close, but there was nothing doing to alter the prices I 
have already quoted, the market being much of a nominal character 
both as regards attendance and business. If anything, however, 
the less favourable character of the reports from Glasgow had a 
depressing eftect upon the hopeful tendency towards improvement 
for the ensuing year which had been noticeable prior to the holidays. 

So far as the coal trade is concerned the year opened unfavour- 
ably. During the preceding autumn consumers had laid in large 
stocks in anticipation of wages difficulties with the men, and the 
subsequent exceptional mildness of: the winter enabled them in 
many cases to work on with these until well into the spring. The 
demand for house-fire purposes during the winter months was scarcely 
equal to the average summer requirements, pits had to go on short 
time, and stocks accumulated. Summer opened with heavy stocks 
on the hands of colliery proprietors, although the activity in 


the iron trade and other coal-consuming branches of industry had 
brought a good demand into the market for the lower qualities of 
round coal, and fuel supplies were so abundant that all round 
prices were forced down to a very low point. Yorkshire and Derby- 
shire coal also competed keenly in the district, and by gradual reduc- 
tions, prices which in January were on the basis of 9s. 6d, to 10s. for 
best coals, 7s. 6d. to 8s. for seconds, 6s. 3d. to 6s. 9d. for common 
house-fire coals, 5s. 6d. to 6s. for steam and forge coals, 4s, 9d. to 
5s. 3d. fer burgy, and 3s. 9d. to 4s. 3d. for good slack, got down 
during the summer to 8s. and 8s. 6d. for best coals, 6s, to 6s. 6d. 
for seconds, 5s. 9d, to 6s. for common house-fire coals, 4s, 9d. to 
5s. 3d. for steam and forge coals, 4s. 3d. to 4s. 9d. for burgy, and 
3s. 3d. to 3s. 9d. for good slack. Extreme depression, mainly as 
the result of over-production, prevailed throughout trade all 
through the summer, and neither the protracted strikes in North 
Wales or St. Helens had any effect in improving values. With 
commencement of autumn the agitation amongst the miners for an 
advance of wages worked a wonderful change in the market. Con- 
sumers, as in the preceding autumn, again took alarm at the pros- 
pects of a strike, orders were rushed in to cover requirements in 
anticipation, and prices were steadily forced upwards, until, with 
the commencement of November, colliery proprietors in many 
cases had advanced 3s, to 3s. 6d. per ton upon their lowest rates, 
and generally the advance averaged from 1s, 6d. to 2s. per ton. 
With this an advance of 10 per cent. in wages was conceded to 
the men, but it soon became evident that the basis of the upward 
movement was a temporary inflation of the market, and not an 
established improvement in trade. Although a moderate advance 
has been maintained colliery proprietors have in most cases had to 
surrender the excessive advances which were put on. With the 
close of the year an improvement in the demand has tended to 
steady the market, and pit quotations average 10s, to 10s. 6d. for 
best coals, 7s. 6d. to 8s. for seconds, 6s. to 7s. for common, 4s, 9d. 
to 5s. 3d. for burgy, and 3s. 6d. to 4s. for good slack, but the 
course which prices will take is still very uncertain. 

Barrow.—V ery little of note has taken place during the week, 
owing to the Christmas holidays. New business is, of course, 
slack in consequence, but makers are very fully employed, and 
have sufficient orders to maintain a brisk activity for some time. 
The outlook for spring is good, and gives promises of seein 
smelters busily engaged. Prices are a shade lower, Nos. 1, 2, | 
3 being quoted at 55s. to 56s, per ton net at works, and No, 3 
forge, 54s. The output of metal continues heavy. Steel makers 
are busy, but nothing of any moment to note in connection wita’ 
this industry. Iron ore and coal steady. Shipping quiet. 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


Tur Glasgow warrant market was closed from Friday till Tues- 
day afternoon for Christmas. Up till Friday the tone of business 
had’ been improving, chiefly on account of considerable speculative 
purchases of warrants having taken place; but on that day the 
market became disorganised through the failure of Messrs. Reiffen- 
stein and Harmens, brokers, who had called a mecting of their 
creditors the same forenoon, having previously suspended payment. 
The results of the failure, as far as our market is concerned, were 
soon discovered not to be very serious, and it was hoped that a 
recovery of the small decline in prices which resulted would 
speedily take place. But, as I have said, the market was closed till 
Tuesday. 

On Friday evening the Associated Ironmasters issued their report 
of the production and stocks for the year. We had received 
actual figures from nine-tenths of the owners of blast furnaces in 
Scotland, and had to make up an estimate of the remaining 
one-tenth, which can implicitly be accepted as correct for all prac- 
tical purposes. The masters found that the production of pig iron, 
including hematite, for the year from Christmas, 1881, till Christ- 
mas, 1882, was 1,126,345 tons, and that the stock of pig iron in 
makers’ hands, also including hematite, was at this date 226,421 
tons. These figures showed that in the course of the year there 
had been a reduction of 49,655 tons in the production, and a 
decrease of 86,393 tons in the stocks held by makers. I stated 
the average number of furnaces in blast during the year at 107°5, 
and those presently in operation at 112. These figures, of course, 
were correct, but they did not include the consumption at home, 
the exports, or the imports, and consequently the annual report of 
the committee of the Glasgow Association of Iron Merchants and 
Brokers was eagerly looked for. It was issued on Tuesday after- 
noon, just as the market opened, and although it was highly favour- 
able in almost every detail, the quotations of warrants speedily 
declined 6d, per ton. This was due partly to the disorganisation 
resulting from the failure above mentioned, and pot to the desire 
of some speculators to realise as soon as possible. The following 
table gives the Iron Merchants’ statistics, with the figures of the 
preceding year added for the purpose of comparison :— 


1882. 1881. 1882. 
Increase. Decrease, 
Production -» 1,126,000 .. 1,176,000 .. 50,000 
Consumption 
In Foundries .. .. .. 288,000 .. 180,000 .. 108,000 
In malleable and steel 
(Quantity of malleable iron ———- 


and steel made — 1882, 
474,000; 1881, 361,000).. 585,000 .. 897,000 .. 188,000 
Exports. 
Foreign, 436,175—less Eng- 
lish iron transhipped 


(estimated), 4000 .. 432,175 .. 356,115 .. 76,060 
Coastwise .. .. .. 184,021 .. 198,414 .. 9,393 
Railway toEngland,about 28,804 .. 28,471 .. 333 

Stocks. 
In Connal’s stores .. .. 608,604 .. 627,186 .. -- 18,582 
Quantity in makers’ hands 227,306 .. 312,814 .. 85,418 
836,000 940,000 104,000 


It will be observed that the only difference in the figures of pro- 
duction, as compared with those of the ironmasters, is that the 
brokers have struck off the odd 345 tons, thus arriving at round 
figures, and making the decrease 50,000 tons. There is a total 
increase in the exports of 67,000 tons, while a decrease of 
18,582 tons in Connal’s stocks added to that of makers, shows a 
total decrease of 104,000 in the stocks held, as compared with 
those at Christmas, 1881. This has arisen partly from a curtail- 
ment of production by 124 per cent, during nine months of the 
year; but, as the above figures show, also very largely from increased 
consumption at home and heavier consignments abroad, The aver- 
age price of mixed numbers of warrants during the year has been 
49s. 44d. per ton, against 49s, 14d. in 1881. The price of warrants 
on 22nd December, 1882, was 49s. 74d., and on the corresponding 
date last year 52s. 4d, On the 9th January last—the highest price 
of the year—53s. 14d. was paid, and the lowest price—46s. 8d.—was 
touched on the 20th April. In the course of the year there were 
345,000 tons of English iron itnported by rail and water, against 
420,000 in 1881, being a reduction of 75,000 tons. Of this amount 
185,000 tons was consumed in foundries, and 160,000 tons in 
malleable iron and steel works. 

3usiness was done on Wednesday at 48s. 11d. to 48s. 9d. cash. 
To-day—Thursday—transactions were effected at 48s. 10d. to 
49s. cash. 

The malleable iron trade is fairly active, and it has good pro- 
spects in connection with shipbuilding orders, but there is rather 
less pressure of fresh work coming to hand. Messrs, Dixon, 
Limited, in pursuance of a resolution adopted some two years ago, 
but which they could not conveniently carry out at the time, are 
withdrawing from the malleable trade, rose giving up their mal- 
leable works both at Govan and — This will throw a large 
number of men out of employment, but other departments of 
trade are so busy that they should not be long in finding situations. 

The coal trade is ually recovering from the derangement 
caused by the recent stormy weather. 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland market held at Middlesbrough 
on Wednesday last was thinly attended, as might 
naturally have been expected. Many habitual 
attenders were away holiday-making, and those 
who were present seemed more disposed to spend 
the time in friendly conversation and seasonable 
congratulations than in buying or selling. The 
tone of the market, such as it was, was decidedly 
flat. News of a depressed feeling at Glasgow 
tended to confirm and increase this, and buyers 
generally held back. No. 3 g.m.b. was quoted 
at 43s. f.o.b., and No. 4 at 42s. Warrants were 
virtually unsaleable. 

The manufactured iron trade was no better 
than that in pig iron. Plates were quoted at 
£6 10s, free in trucks, less 24 per cent. discount, 
but buyers would not give the price, and nothing 
was done. Bars and angles might be had for 
£5 10s., subject to the same terms. Steel rails 
have been sold as low as £5 12s, 6d. where the 
section is a desirable one and the order worth 
having. Light sections still command from £5 
to £5 5s. 

The Cleveland market will be held on Wednes- 
day in the new abe week, as in the Christmas 
week, instead of Tuesday as ordinarily. 

A partial trial of the electric light was made at 
Messrs. Bell Bros., Page Bank Colliery, on Wed- 
nesday, the 20th inst. Several lamps were 
lighted at and about the bottom of the two 
shafts, and were found to be far more powerful 
as illuminators than the lamps which had previ- 
ously been in use, 

The shipbuilding trade continues to be very 
brisk on the Tees and at the Hartlepools. 
Returns have been issued showing the number of 
vessels built during the present year. The ton- 
nage is considerably in advance of that turned 
out last year. Messrs. Richardson, Duck, and 
Co., of South Stockton, have built eight iron 
screw steamers, with a gross registered tonnage 
of 16,182 and 1799 nominal horse-power. At 
North Stockton Messrs. M. Pearse and Co. have 
launched eleven vessels of 17,696 gross tonnage 
and 1680 nominal horse-power. In 1881 Messrs. 
Richardson, Duck, and Co,’s output tonnage was 
17,338, and Messrs. Pearse and Co.’s 15,971. 
Both these firms have in hand work which will 
keep them employed far into the new year, At 
Midllesbrou h Messrs. Raylton, Dixon, and Co., 
have built during the year eighteen vessels of 
various kinds, with a gross tonnage of 27,249 and 
2755-horse power. At Hartlepool Messrs, Wm. 
Gray and Co. have built twenty-one vessels 
during the year, the gross tonnage being 38,209, 
and the nominal horse-power 3598. This shows 
an increase of four vessels and upwards of 
6000 tons over the previous year. Messrs. E. 
Withy and Co, have turned out twelve steamers, 
amounting to 21,905 tons and 1975-horse power, 
being an increase of one vessel and 4000 tons over 
1881. At Messrs. Irvine and Co.’s yard six 
steamers have been built with a tonnage of 7253 
and 660-horse power. The total tonnage built at 
the Hartlepools during 1882 is therefore 67,367, 
as against 56,541 last year. In 1879 the total was 
only 27,644. 

It is said that Mr. Edward Withy, of the 
Middleton Shipyard, Hartlepool, intends to try 
the experiment of employing females in his draw- 
ing office, 

The associated employers connected with the 
North of England Board of Arbitration have of 
late been considering at their meetings the altera- 
tions which they think it desirable should be 
made in the rules of the Board. It is admitted 
by both masters and men that considerable 
conan is needed, as difficulties are continually 
arising which the Board is unable to deal with. 
The working expenses under the existing arrange- 
ment are also far too heavy, and many abuses 
exist. The employers have issued the following 
propositions for the consideration of the Iron- 
workers’ Association :—‘‘ Suggestions for a joint 
Arbitration Committee cf employers and opera- 
tives for the manufactured iron trade of the 
North of England: (1) The committee to be 
composed of six from each side, members of and 
selected by the Employers’ and Operatives’ Asso- 
ciations respectively. (2) To be presided over by 
an independent person mutually selected. (3) 
The expense of paying representatives, officials, 
and all similar charges, to be borne by each side 
separately. Joint expenses, such as arbitrations, 
joint committees, accountant, and shorthand 
writer, to be shared equally between the em- 
ployers and operatives. (4) The recognition of 
employers class and operative class only, or mainly, 
through their respective associations, (5) The en- 
forcement of joint decisions and the awards of 
arbitrators by the full power of both associations. 
(6) To meet joint expenses one penny per man 
per four weeks to be deducted, the employers con- 
tributing an equal amount. The money to be 
banked in the names of two treasurers—one from 
each side. Any surplus remaining at the close of 
the year to be divided equally and paid over to 
the funds of the Employers and Operatives’ 
Association respectively.” 

The standing committee held a meeting at 
Middlesbrough on Friday, the 22nd inst., to con- 
sider the above, but no definite conclusions were 
come to. The rule most objected to by the 
operatives is that by which the Board would con- 
sist of only six employers and six employés. 
Under the present arrangement the men have 
twenty-three representives, viz., one from each 
works. 

It is not unlikely that the above rule will be 
withdrawn, and that the representation will be 
allowed to remain as herebefore. At the same 
time the duties and mode of payment of the 
operative delegates will be strictly defined, and 
it will be no longer possible for them to make a 
living out of their fees and without working. As 
much as £7 to £8 per week has hitherto been 
received by some of them for adjusting grievances 
and attending meetings ! 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE + tin-plate failures of the winter of 

1882 long be remembered. I fear we have 


not seen the end of them, but even up to the pre- 
sent the list is a grim one; 28 works stopped, 
20,000 people thrown out of work or impoverished, 
and a decrease in make of 150,000 boxes of tin- 
plate of all kinds weekly. This is a different 
form of arriving at a limitation of make from 
that comtemplated by makers, The results, 
however, are the same, and prices are beginning 
to stiffen. I shall thoroughly expect to see a 
good spring trade. Large consignments of tin- 
plate continue to be made. Speculation is active 
as to the resuscitation of the closed works. 
Possibly one or two may resume, under new 
direction ; as regards the mass, liabilities and 
expenses will eat them all up. 

Che iron trade generally is satisfactory. Over 
5000 tons iron and steel left Cardiff last week, 
and the supply of foreign ores has been well 
kept up. 

uring a reeent dearth of arrivals frem Bilbao, 
consequent on the stormy weather, the possibility 
was discussed of Welsh ore coming into use again 
under the Thomas-Gilchrist patent. This would 
only be resorted to in great need, and when ores 
of Bilbao and Elba were not to be had. The 
Welsh ore, with its 23 per cent. to 27 per cent. of 
iron, would entail an expensive process and show 
poor results at the best. 

I look forward confidently to a brisk rail trade 
in the new year. Indications are good, and the 
market is firm with upward tendency. Business 
during the last few days has been quiet, principally 
on account of Christmas time, 

Great expectations exist about the projected 
railways, though it is thought that the modified 
tariff of the Taff Vale will seriously affect the 
Barry scheme. So far we have on the carpet the 
Barry scheme, the Treherbert and Swansea Bay, 
and the Newport and Rhondda, which may 
be regarded as accomplished facts, the Great 
Western and Rhymney connection with Merthyr, 
which is also decided on, and the South Wales, and 
London and Monmouthshire Valleys and Cardiff, 
which will come on early in the session. One of 
the largest portions of the Newport and Rhondda 
Railway, now in course of formation, is the bridge 
spanning the Taff. This has been a great 
hindrance, but I am glad to see that the chief 
difficulties have been mastered. The viaduct on 
the new section of the Great Western to Merthyr 
will be a formidable undertaking. 

There is now a rush on pitwood; 15,000 tons 
came last week, and prices are easier. 

Maenclochog Railway, Pembrokeshire, is to be 
closed for general traffic in January. 

The Neath Commissioners announce the 
construction of a lock to their new dock and the 
change of present channel. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Wonkk generally ceased for the Christmas holi- 
days on Saturday, and during the week the 
artisans have been mostly at “play.” Next Tues- 
day the works will again be in full swing, but, so far 
as I can learn, there will be no great bulk of 
orders to carry forward tothe new year. Manu- 
facturers have been aiming at clearing off their 
orders as far as possible; and there has been no 
great influx of work during the closing months of 
the year. Advantage is usually taken of the 
holidays to make repairs and alterations to ma- 
chinery, and boiler-makers have a busy time of it. 

The leading coalowners of Lancashire have 
been joined by a considerable number in York- 
shire, Derbyshire, and the surrounding district, 
and formed an association under the Limited 
Liability Act, to establish a coal exchange. The 
association has obtained a special licence from the 
Board of Trade to omit the word ‘‘ Limited” 
from its title. There will be a library and read- 
ing-room, with other accommodation, in which 
yersons engaged in the coal and kindred trades, 
in Manchester and the neighbourhood, may meet 
for the transaction of business, and to promote 
the interests of the coal and other industries. 

The Claycross colliers do not take kindly to the 
new safety lamp arrangements. At first 200 
miners declined the lamps, and struck against 
their use. At a recent meeting, the chairman 
said he was fully convinced that the use of the 
safety lamp was disadvantageous to the men. 
There ought, he said, to be 3d. per ton advance 
for the use of the lamps, and another 3d. per ton 
for wedging where shots could not be fired. 
Another — said there were men in the pit 
to whom the safety lamps would mean a reduction 
of from 2s. to 2s, 6d. per day. A resolution that 
the company be asked to withdraw the lamps did 
not find a seconder, but another resolution was 
passed declaring the men entitled to an advance 
of 3d. per ton on the present tonnage in all pits 
where the lamps were used. 

Mr. Thomas Hampton has retired from the 
firm of Messrs. Steel, Tozer, and Hampton, 
Limited, steel rail manufacturers, Phoenix Bes- 
semer Works, The Ickles, Rotherham. Mr. 
seg: ner interest, I believe, has been acquired 
for the existing partners, the company being in 
every sense, except that it is under the Limited 
Liability Act, a private concern. For rails during 
the closing months of the year, the Argentine 
Republic has been the principal foreign customer. 

At Dronfield the —_ oping against hope, 
will not believe the steel works are to be removed 
to Workington. They have heard that Messrs. 
Charles Cammell and Co. contemplate another 
movement, namely, to retain the Dronfield 
Works and remove the Penistone establishment, 
“because the lease at Penistone is on the point 
of expiring.” There is no ground whatever for 
this idea. The premises at Penistone are free- 
hoid, and Dronfield may rest assured that by the 
3ist of March the steel works will be taken away 
root and branch. 

During the last year our Government have 
been important customers for plates of all kinds. 
Armour-plates, on the compound system, have 
been supplied for the Collingwood, Majestic, 
Conqueror, Imperieuse, Colossus, Edinburgh, and 
Rodney. Steel plates have also been made at 
Sheffield for the Agamemnon, the Ajax, War- 
spite, and the Howe, building at Chatham. 

ompound armour, it is expected, will also soon 
be required for the Admiral Benbow, for which 
ship the Thames Shipbuilding Company have 
taken the contract. 


THE PATENT JOURNAL. 
Condensed from the the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specijications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THe ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When have been communicated,” the 
name and address of the communicating party are 
printed in italics. 

19th December, 1882. 

6048. Szewine Brains, &c., into Hats, J, H. Johnson: 
—(C. H. Wilcox, New York, U.S.) 

6049. WareR-cLosets, R. H. Leask, Dublin. 

6050. ReceneRaTive Hor-Biast Stoves, E. A. and C. 
E. Cowper, London. 

6051. Sewinc Macuunes, 8. Dixon, Salford. 

6052 Maxine Paper Baos, E. K. Dutton. -{(F. W. 
Leinbach and C. A. Wolle, Bethelem, U.8.) 

6053. Borries for Measurine Liquips, J. Chaillet and 
f. Rougnon, Paris. 

6054. SADDLE-BAR, J. Pearse, Cheltenham. 

6055. Car Coup.ines, A. Boult.—(C. Mack, Flint, U.S.) 

6056. Exrractinec from Pyrires, J. Plaisted, 
London. 

6057. Saxt, &c., 8. Pitt.—(R. G. Starke, Mon- 
treal. 

6058. TREATING ALKALINE Sats, C. A. Faure, Paris. 

6059. DistiLLation of Coat, E. Drew, Bayswater. 

6060. DisTILLinc Coat Tar, &c., E. Drew, Bayswater. 

6061. TREATING Fiprous Mareriats, T. Routledge, 
Sunderland. 

6062. Fountain Pens, W. H. Davies, London. 

6063. TRICYCLEs, &c., E, Marshall, Birming! > 

6064. of Recuius, a&c., J. W. Chenhall, 
Morriston, 

6065. Microscopes, W. E. Hancock, Halifax. 

6066. WatTerPRoor, &c., TEXTILE Fasrics, W. R. Lake. 
(D. M. Lamb, New York, U.8.) 

6067. ELecTRICAL Gas-LIGHTING APPARATUS, 8. E. Pat- 
tison.—(W. A. Drysdale and C. W. Bailey, U.S.) 

6068. Oren Stoves, &c., E. R. Hollands, London. 

20th December, 1882. 

6069. SaretTy-vaALvE, J. Williams, London. 

6070. Pressinc Horns and Hoors, D. Stewart, Aber- 
deen, N.B. 

6071. Carriaces, &c., J. Dakers, Aberdeen, N.B. 

6072. ARTIFICIAL Horizon for QuapRants, &c., W. 
E. Gedge.—(S. Pattee, U.S.) 

6073. Sroprers for Borties, H. Vollmer.—( Messrs. 
Gomperty and Meinrath, Hanover.) 

6074. AuromaTic Raitway Coup ine, E. N. Brereton, 
Liverpool. 

6075. INCANDESCENT Lamps, L. Groth.—(A. Bernstein, 
Boston, U.S.) 

6076. Orgs, L. A. Groth.—(Campbell 
Mining and Reducing Company. 

77. Tips for Boots, &., L. A. Groth.—(L. Loeser 
and J. Kyeser, New York, U.S. 

6078. Wixpow Buinps, L. A. Groth.—(H. Olausen, 
Christiania.) 

6079. Proputsion of Suips, F. H. F. Engel.—(@. de 
Laval, Stockholm.) 

6080, Pipe Covp.ines, J. Chapman, Nottingham. 

6081. SEPARATING Harr from Corron, C. Harrison, 
London. 

6082. Hanp Suears, E. Nunan, London. 

6083. ELecrro Morors, L. Milne and L. B. Miller, 
London. 

6084. Reautators for Srzam Enoines, E. Edwards, 
—(A. Zalm, Amsterdam.) 

6085. TELEPHONIC Apparatus, W. R. Lake.—(M. F. 
Tyler, Newhaven, U.S.) 

6085. Bansos, &c., W. R. Lake.—(F. H. Chase, U.8.) 

6087. Conservinc CoMESTIBLES, F. Wirth.—(H. 
Maehler, Germany.) 

6088. Rorary Kwyirrinc Macuines, W. Cotton, 
Loughborough. 

6089. TREATING FERMENTED Liquors, A. G. Salamon, 
Clapham Park. 

6090. Leccinos, &c., F. W. Hemming, London. 

6091. Furnaces, E. Bennis, Bolton. 

6092, Vessets for Liquips, W. Lake.—(A. Gay, Paris.) 

21st December, 1882. 

6093. Looms for Weavina, J. Laird, Forfar. 

6094. DouBLE-pRIviNG TrRicycLes, 8. Lee and M. 
Stodart, London. 

6095. SHEARING PILE Fasrics, &., C. D. Abel.—(La 
Société A. Labrosse et G. Richard, Paris.) 

6096. PeNcrL-HOLDERS for Compasses, H. J. Haddan. 
—(G. Schiinner, Germany.) 

6C97. SoLes for Foot Coverinos, G. H. Jones and H. 
Hemsley, Kettering. 

6098. Sewinec Macuings, B. J. B. Mills.—(C. Vernay 
and F. Roux, Lyons.) 

6099. Coa Vases, J. T. Beston, Birmingham. 

6100. Cuttrvatinc Lanp, D. Greig, Leeds, and G. 
Greig, Edinburgh. 

6101. Dies for Roorte, C. Major, Bridgwater. 

6102. INsuLator for TeLecRaPHic Wires, A. G. 
Bossomaier, London. 

6103. ADMINISTERING MEpIcINE to Horses, P. Fon- 
nerau and W. Fielding, London. 

6104. Cocks, &c., G. Teideman, London. 

6105. Ectecrric Meters, F. H. Varley and J. R. 
Shearer, London. 

6106. Seir-actine CLutcHes, J. 8. Taylor and 8. W. 
Challen, Blrmingham. 

6107. Har Lryrincs, W. H. Knowles and J. Faulkner, 
Denton, R. I. Metcalfe & W. R. Raines, Dukinfield. 

6108. VeLociPepEs, R. C. Fletcher, near Preston. 

6109. Ovens HeaTEep by Gas, W. A. Crommelin, J. 
Lees, H. Spain, and W. H. Thompson, Leeds. 

6110. CusHions for Permanent Way, W. P. Thomp- 
son.—(J. L. Bopp du Pont, Paris.) : 

6111. Evaporatine Saccaaring, &c., W. P. Thompson. 
—(A. Gilain, Belgium.) 

6112. Sarety Boat, E. Edwards, London._(A. Le 
Briton Dulier, Lille.) 

6113. ARMouR PxiatEs, J. H. Johnson.—(Messieurs 
Marrel Bros., France.) 

22nd December, 1882. 

6114. Pworometric Apparatus, 8S. H. Emmens, Lon- 
don, and J. Munro, West Croydon. 

6115. Courtine Carriaces, J. Anderson and J. Dar- 

, Glasgow. 

6116. SteeRInG Apparatus, J. Imray.—(J. Lake, U.S. 

6117. Currinc JEWELLERY, J. Imray.—(B. Roade, Paris. 

6118. RecEPTaccEs of SzconDARY Bartrerizs, G. Bins- 
wanger, London. 

6119, Dish Covers, A. G. Hewett, Sheffield. 

6120. EpucaTionaL Apparatus, A. J. Boult.—(P. E. 
Lamberet and A. M. Billoud, France.) 

6121. WaterR-cLosets, W. R. Lake.—(C. F. Pike, Phila- 
delphia, and B. Z. Collings, New Jersey.) 

6122. Gas Fires, &c., W. T. Sugg, London. 

6123. Fotpina Cot CARRIAGES Trotman, London, 

6124. Cotour Boxgs, T. Foxall, London. 

6125. ComBrne WooL, W. Terry and J. Scott, Bradford. 

6126. Warmine Rooms, E, Hopgood, Ryde, and E. 
Jenner, London. 

6127. Rattway Foo Siena Apparatus, J. Coleman 
and I. Henson, Derby. 

6128. Fasteners for Guoves, &., H. Vollmer.—(F. 
Fiitemann, Liidenscheid.) 

6129. INseRTING Type in J. E. 
Taylor, P. Allen, W. Evans, & C. Scott, Manchester. 

6130. Gas Enornes, A. M. Clark.—(V. Laurent, 

6131. Propucine ENAMELLED Giass, A. M. Clark.—(J. 
Feix, Albrechtsdorf, Austria.) 


6132, MecuanicaL Retort, J. Lyle, Highgate. 

6133. PeRYoRaTING Desicns upon Paper, F. Squire, 
Hackney. 

23rd December, 1882, 

6134. PResERVING ANIMAL and VEGETABLE MatTER, J. 
Townsend, Glasgow. 

6135. Kiers, J. Dimmock, Over Darwen. 

6136, Morive-power Enoines, J. A. B. Bennett, 
King’s Heath, and B P. Walker, Birmingham. 

6137. Macninery for Printine on both Sipes of a 
Movine Wes, W. Conquest.—( Messrs. R. Hoe and 
Co., New York, U.S,) 

6138. LusricatTinG Parts of Macurnery, E. B. Petrie 
and W. A. Entwistle, Rochdale. 

6139. SHutries, T. Brooks & T. Tweedale, Rawtenstall. 

E. Foden, Sandbach. 

. TIRES oO HEELS, T. E. Rigby.—J. Rigby 

6142. Burnine Gas for Cooxine, &c., J. W. Plunkett, 


London. 

6143. Disinrectine Compounns, I. 8. McDougall, Man- 
chester. 

6144. Water Heaters, &c., 1. McDougall, Manchester. 

6145. FLour-sirtinc Macuings, H. E. L. Bauermeister, 


amburg. 
&c., Macuines, R. Matthews 
e. 


yde. 

6147. Tricycies, &c., F. C. Glaser.—(Hr. L. Blaes, En- 
sheim, Germany.) 

6148. Kitn Furnaces, &c., J. Sawyer, Hoxton. 

6149. ExTRacTinc SACCHARINE TTER from VEGE- 
TABLES, C. Ekman, W. Espeut, and G. Fry, London. 

6150. AUToMaTIC ELECTRIC SIGNALLING APPARATUS, H. 
J. Haddan.—(P. H. Fortin and J. J. Langlet, Paris.) 

6151. TaBues, J. M. Fletcher, London. 

6152. ORNAMENTING LeaTHER, J. H. Epstein, London. 

6153. Exectric, &c., Lamps, J. M. Fletcher, London. 

6154. Bepsteaps, G. Gentle, London. 

6155. Macuines for CaLENDERING, P. Jensen.— 
(Messrs. Westphal Bros., Berlin.) 

6156. SasH Fasteners, J. E. Cope, Birming! 

for GLoves, ac , G. Capewell, Bir- 


ming 

6158. Carpets, F. B. Fawcett, Kidderminster. 

6159. Looms, J. Pemberton and R. Pearson, 4 

6160. Sewinc Macuives, A. Guillaume and A. Lam- 
bert, Fosses, Belgium. 

6161. Hyoromerers, &., F. H. F. Engel—(W. Klin- 
kerfues, Gothingen.) 

6162. WaTER-CLOsET APPARATUS, I. Rider, Bristol. 

6163. Removinc Smoke &c., from Tunnets, D. C 
Green, London 

6164. Propucine Execrric Liout, A. M. Clark.—(L. 
Gerard and W. V. Bonsor, Brussels.) 


Invention Protected for Six Months on 
Deposit of Complete Specifications. 
6055. Car-couptines, A. J. Boult, London.—A com- 
munication from C. Mack, Flint Michigan, U.8.— 

15th December, 1882. 

6085. TeLEPHONIC Apparatus, W. R. Lake, South- 
ampton-buildmgs, London.—A communication from 
M. F. Tyler, New Haven, Connecticut, U.8.—20th 
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Patents on which the Stamp Duty of £50 
has been paid. 


5193. Axes and Suarts, J. C. Evans, London, and J. 
W. Spencer, Newburn.—19th Decender, 1879. 
2. Fiiuine, &c., Sexp Casks, B. Tydeman, Crossness. 
—Ilst January, 1880. 
5252. Sewinc Macnines, A. Keats, Newcastle.—23rd 
December, 1879. 
5257. Srreets, &c, J. Gowans, Edinburgh.—24th 
December, 1879. 
18. Evecrric Lamps, J. W. Swan, Newcastle-on-Tyne. 
—2nd January, 1880. 
250. ELectric Lamps, J. W. Swan, Newcastle-on-Tyne 
—20th January, 1880. 
5214. Point for Raitways, J. 8. Williams, 
Riverton, U.S.—20th December, 1879. 
5268. Mountinc Sappies of Bicycigs, N. Salamon, 
London.—24th December, 1879. 
5271. Szparatine CreaM from Mi1k, E. P. Alexander, 
London.—24th December, 1879. 
ll, Macuine, 8. Skinner, Eastbourne.—lst 
January, 1880. 
5302. Steet, Iron, &., 8. G. Thomas, London.—29th 
December, 1879. 
105. Cueckrnea, &c., Fares, A. J. Aspinall, Liverpool. 
—9th January, 1880. 
676. Suarr Bracket with Bearine, &c., J. 8. Taylor 
& 8. W. Challen, Birmingham.—16th February, 1880. 
5226. Drivine, &c., Revo.vine Suarts, C. J. Appleby, 
London.—22nd December, 1879. 
5309. Lusricators, J. Cassels, Liverpool.—29¢h De- 
W. W. Pilkington, St. 
. ANNEALING Guass, W. W. 
Helens.—3rd January, 1880. 
5254. Postsfor Raitway Siena.s, &c., J. 8. Williams, 
Riverton, U.S.—23rd December, 1879. 
5270. OperatinG, &., RarLway Switcues, &., J. 8. 
Williams, Riverton, U.S.—24th December, 1879. 
5274. Motor Governor, H. J. H. King, Newmarket, 
—24th December, 1879. 
5278. Cast Hottow Ware, T. Holcroft, near 
5297. OPERATING Inway Sicnats, H. Johnson, 
Eccles.—27th December, 1879. 


Patents on which the Stamp Duty of £100 
has been pai 

4524. PANTOGRAPH ENGRAVING MACHINES, W. R. Lake, 
1876. 

4412. Formation of Skatinc J. Gamgee, Lon- 
don.—20th December, 1875. 

150. Pumpine Liquips, G. 8. Hazelhurst, Runcorn.— 
14th January, 1876. 

4480. ExcavaTine Macutngs, J. Dunbar, London, and 
J. Ruston, Lincoln.—24th December, 1875. 

4515. MetaL &c., H. Wilde, Manchester.— 
28th December, 1875. 


Notices of Intention to Proceed with 
Applications. ; 
(Last day for filing opposition, 12th January, 1883.) 

3924. Propettinc Tram-cars, O. Mobbs and L. G. 
Moore, Northampton.—16th August, 1882. 

3938. WasHine, &c., Gas, S. Holman, London, and C. 
Hunt, Birmingham.—17th August, 1882. 

4940. CONNECTING INTERCHANGEABLE Tappits, J. By- 
water and C. Bedford, Leeds.—17th August, 1882. 

3946. Receivine, &c., Sicnats, B. H. Chameroy, 
Maisons Laffitte, France.—17th August, 1882. 

3958. Castine and Mrxinc Merats, J. A. B. Bennett, 
King’s Heath, and B. P. Walker, Birmingham.—18th 
August, 1882. 

3977. Makino Ammonia, &c., D. Urquhart, London.— 
Partly com. from L. Playfair.—19th August, 1882. 
3979. Drivinc Mecuanism of Tricycies, &., W. 8. 

Lewis, Wolverhampton.—l9th August, 1882. 

8984. Taitors’ Markine InstRuMENTs, H. Searle and 
T. J. Ironside, London.—19th August, 1882. 

3990. Faciiitatine Licutine of Fires, E. Tomlinson, 
London.—19th August, 1882. 

. Motrtep Soap, A. Hedley, Gosforth. — 
August, 1882. 

4000. RENDERING WALL-PAINTINGS WEATHER-PROOF, A. 
Keim, Munich.—2lst August, 1882. 

4002. Kircuen Ranoes, R. W. Crabtree, Leeds.—2lst 
August, 1882. 

4007. Continvous CENTRIFUGAL Macuings, F. Wirth, 
Frankfort-on-the-Main.—A communica‘ from C. 
von Bechtolsheim.—2lst August, 1882. 


4008. Inpicatine Position of SunkEN Suips, W. R. 
Lake, London.—A communication from M. Fern- 
an .—2lst August, 
ORKING GaTEs at ines, C. H. Lea, 
ford. August, 1882. 


4 fi 
December 
\ 
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4017. Maxine from Starcs, H. J. Haddan, 
London.—Com. from L. Virneisel.—22nd August, 1882. 

4024. Borr.e-stoprers, I. Lippmann, Berlin.—22nd 
August, 1882. 

4031. Hearmsc Apparatus, W. R. Lake, London.—. 
com. from M. J. Walsh.—22nd August, 1882. 

4032. Grass Borries, T. Pyke, South Shields.—22nd 
August, 1882. 

4040. Mecuanicat Sroxers, J. Proctor, Burnley.—23rd 
August, 1882. 

4042. STEEL for Corsets, &c., J. S. W. Whitehead, 
Halifax.—23rd August, 1882. 

4044. TELEPHONE Receivinc Apparatus, R. and M. 
Theiler, London.—23rd August, 1882. 

4053. Steerer Cuarrs, J. McL. Blair, Glasgow.—24th 
August, 1882. 

4061. Covers of Cans, H. J. Haddan, London.—A com. 
from Schneider and Lemp.—24th August, 1882. 

4062. Sewinc Macuines, H. J. Haddan, London.—A 
com. from J. A. Doering —24th August, 1882. 

4079. Seconpary Bartreries, L. H. M. Somzée, Brus- 
sels.—25th August, 1882. 

4080. Evecrric Measurine, &c., Apparatus, 8. H. 
Emmens, London.—25th August, 1882. 

4087. Licurine Traws by Etecrricity, H. E. Newtons 
London.—A communication from the Société Univer- 
selle d’Electricité Tomasi.—26th August, 1882. 

4127. Evecrric Inpicator, &c., T. Wright, Malta.— 
29th August, 1882. 

4203. DryInc Waste J. F. Johnstone, London. 
—4th September, 1882. 

4213. Loaprne, &c., VESSELS, A. M. Clark, London.—A 
communication from J. Brown and J. Brown, jun.— 
5th September, 1882. 

4328. Cock, W. Bright, Exeter.—12th September, 1882. 

4393. MopiFication of Music aL Sounps, J. Burnet, 
London.—15th September, 

4458. Carson ConpDUcTORS, Lake, London.—A 
com. from E. Weston. ioe ‘September, 1882. 

4473. BICYCLES, &c., C. Clarke, London.—20th Septem- 


4487. TrEaTING PsospHoritss, J. Imray, London.—A 
com. from G. L. Dandenart.—20th Septembder, 1882. 
4520. Burroy-HoLE for Sewinc Ma- 
cuines, I. Nasch, London.—22nd September, 1882. 
4572. Apparatus for Maxine Gas, 8. Chandler, Lon- 

don.—26th September, 1882. 

4643. ConvertTinc Reciprocatinc into Rotary or 
Rotary into Recrprocatinc Motion, W. R. Lake, 
London.—A communication from J. J. Larroque.— 
29th September, 1882. 

4683. Axies, W. Clark, London.—A communication 
from J. H. Huyler.—2nd October, 1882. 

4745. Grarn-pryers, A. M. Clark, London. —A com- 
munication from H., G. E., and C. F. Cutler, and 
Thompson.—5th Octoder, 1882. 

4765. BUSHING MarteriaL, W. R. Lake, London.—A 
com. from G. F. Senter.—6th October, 1882. 

4810. DyNamo-ELEcTRIC Macuines, R. E. Crompton, 
London, & G. Kapp, Chelmsford.—10th October, 1882. 

5048. Fasteninc UmBreE twas, &c., H. H. Lake, Lon- 
don.—A com. from A. Iehl.—23rd October, 1882. 

5112. Separatinc Giycerixe fiom Farry Matters, J. 
Imray.—A communication from C. F. E. Poullain, 
E. F. and E. N. Michaud.—27th October, 1882. 

5287. Umpretta Frames, S. Scherer, London.—6th 
November, 1882. 

5361. WasHinc, &c., Macuines, R. P. Rothwell, 
Lytham.—10th November, 1882. 

5504. Maxine IncanpEscent Etectric Lamps, A. Swan, 
Gateshead.—20th November, 1882. 

5505. Maxine Cocoa, S. P. Wilding, London.—A com. 
from G. Stollwerck.—20th November, 1882. 

5546. Cootinc Apparatcs, 8S. P. Wilding, London. 
com. from G. Stollwerck.—22nd November, 1882. 

5606. Taxinc Sounpines, F. Sutcliffe, Liverpool.—25th 
November, 1882. 

5559. Saearinc Fasrics, C. D. Abel, London.— 
A communication from Ed. de Montagnac et Fils.— 
28th November, 1882. 

5667. Corrine Tuses, 8S. Goodby, sen., Wolverhampton. 
—29th November, 1882. 

5717. Coat, G. E. Davis, Manchester.—30th 
November, 1882. 

5727. TRANSFERRING, &c., Wacons, G. Tay- 
lor, Penarth.—1st December, 1882. 

5759. Frire-arms, T. Gilbert, London.—2nd 
December, 1882. 

5916. Looms, W. Adam, Kidderminster.—11th December, 
1882. 

(Last day for filing opposition, 16th January, 1883.) 

4006. VELociPEDEs, J. Stassen, London.—2lst August, 
1882. 

4009. Barrets, &c., W. R. Lake, London.—A com- 
munication from F. Myers.—2lst August, 1882 

4022. Rowtocks for Boats, 8. 8S. Hazeland, St. Samp- 
son.—22nd August, 1882. 

4026. Sxatres, C. G. Beddoe, London.—22nd August, 
1882. 


40933. CARBURETTING ILLUMINATING Gas, C. Crozat, 
Eastcheap.—22nd August, 1882. 

4034. Generation, &c., of Evecrricity, J. 8. Williams, 
London.—22nd August, 1882. 

4041. Preparine Cotron, &c., W. Lord, Todmorden. 
—23rd August, 1882. 

4043. Movutps for Castinc Natts, 8. Williams, Aston. 
—23rd August, 1882. 

4058. Lace Boots, &c., A. C. Andrews, Birmingham. 

—24th August, 1882. 

4072. Ficrertne Apparatus, J. F.C. Farquhar and W. 
Oldham, London.—25th August, 1882. 

4075. Crocs, G. Glover, Liverpool —25th August, 1882. 

4083. Openinc Botries, D. Cole, Swindon.—26th 
August, 1882. 

4086. Carriacgs, &c., W. J. Bennett and 
C. H. Rosher, London.—26th August, 1882. 

4115. Stream Pumps, J. F. Spencer, London.—29th 
August, 1882. 

4117. Wasnixc Lawn Tenyis Batts, A. S. Openshaw, 
Birmingham.—29th August, 1882. 

4119. Prope.iine Suips, &., G F. Harrington, Ryde. 

—20th August, 1882. 
4120. Se_r-inpicatinc Urn, &c., R. W. Raphael, 
amore.—29th August, 1882. 

4128. Repucinc Tin Srourr, &c., to Extract METAL, 
J. Toy, Helston, and 8S. H. Stephens, Sithney.—29th 
August, 1882 

4163. Fitters, A. M. Clark, London.—A communica- 
tion from W. Maynard.—3lst August, 1882. 

4230. DiscHarcinc Brice Water from Vesse.s, A. M. 
Clark, London.—A communication from H. Cordes. 
—4th September, 1882. 

4265. WasHiInc Apparatus, W. B. Nation, London,— 
7th September, 1882. 

4293. MULTIPLE CYLINDER ENGINEs, F. Wynne, Lon- 
don.—9th September, 1882. 

4368. VeneTian Winpow G. 8S. Marshall, Bir- 

ingham.—1l4th September, 1882. 

4372. CLeanrnc Gratin, J. and R. M. Davidson, New- 
castle-on-Tyne, and A. Miller, Gateshead.—14th Sep- 
tember, 1882. 

4535. DYNAMO-ELEC TRIC Macuines, F. C. Glaser, 
Berlin.—A communication from C. Zipernowsky 
and M. Deri.—23rd September, 1882. 

4538. Puriryixc Gases, H. Symons, Totnes.—23rd 
September, 1882. 

4657. Brakes for Carriaces, H. Downie, Corstor- 
phine.—30th September, 1882. 

4669. Srgam W. Clark, London.—A com- 
munication from M. Hervier.—30th September, 1882. 

4752. Inrensiryinc FLUORESCENT ELectric Licutine, 
R. Kennedy, Glasgow.—6th October, 1882. 

4889. Deve.opement of Exectricity, J. Whitley, 
Leeds.—14th October, 1882. 

4966. Wuerts for Traction Enoines, J. and H. 
McLaren and C. Morris, Leeds.—18th October, 1882. 
4991. Seconpary Bartreries, J. E. Liardet, Brockley, 
and T. Donnithorne, London.—19th October, 1882. 
5409. ELecrric Licutinc, J. Muirhead and T. M. 
Collett, London.—A communication from G. A. 

Grindle.—13th November, 1882. 

5503. Optarninc Motive Power, L. L’Hollier and G. 

Asher, Birmingham.—20th November, 1882. 


5554. Cotourinc Marrers, C. Lowe, Reddish.—22ad 
November, 1882. 

5565. PreparinG Extracts of Meat, F. Barff, London, 
and A. P. Wire, Leytonstone.—22nd November, 1882. 

5645. Primary Barreriges, G. G. André, 
Dorking.—28th November, 1882. 

5671. CoLourrnc Marrers, C. D. Ekman, London.— 
29th November. 1882. 

5703. Macnines, M. Gandy, Liverpool.—30th 
November, 1882 

5807. Incaip Work, A. M. Clark, London.— 
A com. from W. C. Edge. —5th December, 1882. 

5846. Row xocks for Boats, C. M. Morris, Lowestoft.— 
7th December, 1882. 

5874. Rinc &c., Frames, J. Young and E. 
Furness, Mellor.—9th December, 1882. 

6055. Car Covup.tnes, A. J. Boult, London,—A com- 
munication from C. Mack.—19th December, 1882. 

6085. TELEPHONIC Apparatus, W. R. Lake, London.— 
A com, from M. F, Tyler.—20th December, 1882. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
22nd December, 1 

2983. Makinc evs, A. Reaney, Sheftield.—23rd 
June, 1882. 

2985. TaRasHING Macaines, E. Foden, Sandbach.— 
23rd June, 1882. 

2993. Paeventine IncrusTATION in Steam Borers, E. 
Field & W. L. Thompson, London.—24th June, 1882. 

2995. Brewinc of Beer, E. R. Moritz, London.—24th 
June, 1882. 

2997. Om Can for Lusricatinc MacHINery, G 
Cornut and A. Castelin, Paris.—24th June, 1882. 

8000. Kircuen Ranoes, G. Dawson and C. Butcher, 
Thorneliffe.—24th June, 1882. 

3001. Corsets, &c., C, L. Reynolds, Landport.—24th 
June, 1882. 

8004. Prorectinc TaPHo es, L. J. Prosser, London.— 
24th June, 1882. 

3010. ELecrric Lamps, W. E. Debenham, London.— 
26th June, 1882. 

3017. Sortine Gray, &c., A. J. Boult, London.—26th 
June, 1882. 

3023. VeLocipepes, G. Moss, Barbican.—27th June, 
1882. 

8032. Sarery Lamps, W. Jenkins and D. Morgan, 
Treorky.—27th June, 1882. 

3033. Propucine Carsons, F. S. Isaac, London.—27th 
June, 1882. 

3037. Syrincrne the Leaves of Piants, J. A. Drake 
and R. Muirhead, Maidstone.—27th June, 1882. 

3042. Incanpescenr Etectric Lamps, F. L. Willard, 
London.—28th June, 1882. 

3056. Removinc Incots from T. Hampton, 
Sheffield. —28th June, 1882. 

3057. Cuucks for TurNninG Latyes, H. H. Lake, Ion- 
don.—28th June, 1882. 

3072. Hyposutpuite of Sopa, G. W. von Nawrocki, 
Berlin.— 29th June, 1882. 

3075. Furnaces of Stream Borters, W. Bell, Lancaster. 
—29th June, 1882. 

— PRINTING Ink, F. Wirth, Germany.—30th June, 
882. 

3088. Compinc Woot, &c., J. W. Bradley and J. Wood, 
Bradford.— 30th June, 1882. 

3125. Carponate of Sopa, C. Wigg, Liverpool.—3rd 
July, 1882. 

“ Ssackies, R. M. Ruck, Chatham.—3rd July, 

82. 


3144. Bars WIRE for Fences, F. C. Glaser, Berlin.— 
4th July, 1882. 

$164. for Liqurips Contarninc Ammonia, W. A. 
Barlow.—4th July, 1882. 

$223. Ficrertnc Water, J. H. Topham, Manchester.— 
Tth July, 1882. 

3229. FiusHinc WatTeR-cLosets, U. Bromley, G. 
Crowe, and W. James, Chester.—7th July, 1882. 

3247. AxLes, &c., H. J. Haddan, Kensington.—8sth 
July, 1882. 

3274. Drivinc Gear for Locomotives, J. H. Johnson, 
London.—11th July, 1882. 

3278. Boor Burnisuine, H. J. Haddan, London.—11th 
July, 1882. 

3372. Cocks, &c., J. W. Restler, Nunhead. —15th July, 


188 
3437. ‘Cocks, &c., D. R. Ashton, Clapton.—19th July, 
1882. 


3474. Couptinecs for Suarts, H. Smith and C. Harri- 
son.—2lst July, 1882. 

3491. Psorocrapnic Imacegs, E. G. Colton, London.— 
22nd July, 1882. 

3541. Propvucinc from OrRTHO- 
NITRO-BENZYLIDENACETONE, J. Erskine, Glasgow.— 
26th July, 1882. 

3620. Horstsuors, F. H. F. Engel, Hamburg.—3lst 
July, 1882 

3783. ASPHALTE Apparatvs, B D. Healey, Brighouse. 
—9th August, 1882. 

3842. SusPeNpING TELEGRAPH Wires, H. C. Jobson, 
Dudley. —11th August, 1882. 

3864. MALLEABLE Iron, W. S. Sutherland, Birming- 
ham.—1l4th August, 1882. 

3908. ComBusTIBLE Gasgs, W.S. Sutherland, Birming- 
ham.—l6th August, 1882. 

3922. CHeck Reins, A. M. Clark, London.—l6th 
August, 1882. 

4046. ELEcTRIC Arc Lamps, J. K. D. Mackenzie, 
Halifax.—23rd August, 1882. 

4256. ORNAMENTING Giass, &c., W. H. R. Toye, Lon- 
don.—7th September, 1882. 

4264. Caustic ALKALIEs, &c , W. L. Wise, London.— 
14th September, 1882 
4386. 4 Johnson, London.—14th 
September, 1882. 

4542. Pumps, J. 8S. Sawrey, A. Attwood, and H. 
Woodbourne, Ulverston.—23rd September, 1882. 

4574. Hypravtic Macnines for Suearixc, R. H. 
Tweddell, London.—26th September, 1882. 

4596. Measurine, &c., ELectric Currents, 8. Z. de 
Ferranti and A Thompson, London.—27th Septem- 
ber, 1882. 

4665. Exectro-motor, M. Immisch, London.—30th 
September, 1882. 

4706. Apparatus for Makino Paper Baas, W. L. Wise, 
London. —3rd October, 1882. 

4746. SrartTinc, &c., Rotary Motion, C. D. Abel, 
London.—5th October, 1882. 

4758. Oprarninc Ammonia from Furnace Gases, J. 
and J. Addie, Glasgow. —6th October, 1882. 

4768. Apparatus for CoverinG Wire, J. J. C. Smith, 
New York, U.S.—7th October, 1882. 

4806. Harvestinc Macuines, J. Hornsby, J. Innocent, 
and G. T. Rutter, Grantham.—9th October, 1882. 

T. Christy, London.—l0th October, 

4821. Vesse, for Transportinc Barces, &., C. D. 
Abel, London.—10th October, 1882. 

4853. Compounp for Makino Ticut Joints, A. J. 
Scollick, London.—12th ar 882. 

5165. Gas Cooxine Stoves, A. M. Clark, London.— 
30th October, 1882. 

5217. Wittow-witueEs, &c., J. Y. Johnson, 
London.—l1st November, 1882. 

5223. Lowerinc, &., Sxips’ Boats, M. Bourke, 
Youngstown, U.S.—lst November, 1882. 
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*,* Specifications will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
postage. Sums exceeding 1s. must be remitted by 
Post-office order, made payable at the Post-oftice, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery- -lane, 
London. 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tuk ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2183. Macurves ror Dressixe Sirk, &c., A. M. 
Clark, London.—9th May, 1882.—(A communication 
Srom La Cie. Générale de Teinturerie et Appréts Sys- 
time André Lyon, Paris.) 8d. 

The invention relates to a machine for dressing or 
stiffening silk or other fabrics in a uniform manner 
by causing the fabric to pass through the trough in 
which the d iressing is contained in a state of tension, 
and spread out to ‘the full width, so as toavoid creases 
and rents. 

2275. Bepsreaps, Covcues, &c., ror INvA.ips, 7. 
Welton, London.—l5th May, 1882. 6d. 

This relates partly to the combination of a frame 
carrying a support for the person using the appa- 
ratus, with toothed racks and pinions or screws and 
hubs or their equivalents. 


2276. APPARATUS FOR OBTAINING Heat AND LIGHT 
rrom Gas, 4. H. Hearington, London.—l5th May, 
1882.—( Not proceeded with.) 4d. 

This relates to burners in which inflammable gas. 
such as ordinary coal gas, is used for the purpose of 
obtaining heat or light. 

2277. Propucine Pictures on Stone, Giass, Mera, 
&c., H. J. Haddan, Kensington —15th May, 1882.— 
(A communication from B. Godard, Paris.) 4d. 

This relates to a process of producing images in 
vitrifiable colours on glass, wood, marble, metal, and 
other surfaces, 

22779. Prickinc up APPARATUS FOR LEATHER-STITCH- 
ING Macurngs, J. Day, Stagford.—15th May, 1882. 


6d. 

The invention comprises the use of a tool called a 
pricker which has a chisel-shaped edge, and is attached 
by devices to the vibrating arm of the oe 
machine in such a manner thatas work is move 
along by the feeding device the said tool will “ prick 
up” or divide the stitches from each other, will pro- 
duce a mark adjacent to each stitch, or will imitate 
duplicate stitches, either or all of which operations 
will be performed more rapidly and efficiently than 
they can now be done by hand. 

2280. Borrte Macuines, C. M. Sombart, 
Germany.—15th May, 1882.—(A communication from 
0. Assmann, Holland.) 6d, 

This relates to the application of a bottle-filling 
machine to the self-acting bottle stopping machine 
described in patent No. 3615, a.p. 1881, so that bottles 
can be filled and corked in a self-acting manner. 
2281. Fire-escapes, J. Gordon, Leeds.—l5th May, 

1882.—(Not proceeded with.) 2d. 

This relates to the use of springs, so as to balance 
the weight of the ladder, which is mounted in bearings 
ona suitable carriage. 

2282. VeLocirepes, J. and H.J. Brookes and M. 
Green, Smethwick.—15th May, 1882.—( Not proceeded 
with.) 2d. 

As applied to tricycles the invention consists of a 
front driving wheel and two side wheels, the former 
being arranged so that it can be thrown out of the 
centre line at will. The frame is jointed so that it 
may fold up. An arrangement of differential gear is 
provided for ascending inclines. Other improvements 
are described. 

2289. Manuracture or Mera Pvares, Wire, &c., 
T. Bowen and C. Jenkins, Glamorgan.—l6th May, 
1882.— (Not proceeded with.) 2d. 

The sheets, plates, or wires, as taken from the rolls, 
are annealed so as to soften the scale thereon, and are 
then pickled, by which means the scale or oxide is 
more easily removed. 

2290. Yarn orn Tureap, B. M. Knox, Kil- 
birnie, N.B.—l6th May, 1882. 6d. 

This refers especially to means for regulating the 
winding or “binding” of the thread on to the 
bobbins, and for automatically stopping the motion of 
any bobbin, and so prevent the breaking of the thread 
when there is undue tension on it. The thread 
passes over a long lever, and when the tension is too 
great the lever is depressed, and, through a suitable 
arrangement, shifts the belt from the fast to the loose 
pulley. 

2291. Morive Power, W. Anyon and J. Lund, Man- 
chester. —16th May, 1882 —( Not proceeded with.) 2d. 

The object is to utilise exhaust or waste steam to 
produce motive power, and it consists in causing the 
steam to act on an arrangement of cones similar to an 
exhaust injector, and thus force water into a closed 
vessel containing water and air ata pressure of several 
atmospheres, the air being utilised to force the water 
from the vessel on to a turbine or other hydraulic 
motor. 

2292. Woven Fasrics, Briggs, Bradford.—l6th 
May, 1882. 2d. 

This relates to silk textile fabrics manufactured 
with warps made of thrown silk, and with silk in the 
gum, and a weft of spun silk and single thread, and 
not two or more folds, and it is made of Tussore or 
Turkestan silks. 

2293. ImproveD Means or INSULATING, COVERING, 
AND CoaTinc Wires, &c., A. Shippey, Ladbrooke- 
grove-road, London, and Rk. Punshon, Brighton.— 
—16th May, 1882.—(Not proceeded with.) 2d. 

The inventors mix powdered glass and soda silicate 
in equal parts, and when moist coat the wires with 
the mixture. Asbestos paper soaked in melted 
paraffine ozokerit is next wound on, and after that a 
solution of gutta-percha dissolved in benzole is 
applied. 

2294. DistnrecRaTING APPARATUS, R, Prentice.—16th 
May, 1882. 4d. 

This relates to apparatus for breaking up lumps of 
material of a comparatively friable character, particu- 
larly such as are liable to become pasty when sub- 
jected to rubbing, and it consists of a drum mounted 
on an axis, an "to which a number of spikes are 
hinged. The drum is enclosed in a case containing 
the material to be acted upon, and as the drum 
revolves the spikes are caused to stand out and act on 
the material. 

2296. Compounp FUNNELS FOR THE ECONOMICAL 
UrTILisaTion oF Heat, F. Livet, Notting Hill.—16th 
May, 1882.—{ Void.) 

This relates to the use of a metal pipe or funnel so 
constructed as to ineet arotary motion to the gases 
as they come from the furnace below, whereby their 
velocity towards the exit is retarded’ and more time 
allowed for their combustion. 

2297. Uritisinc THE ResIDUES FROM REFINING OF 
Cotton Seep J. Longmore, 


May, 1882.—(Not proceeded with. , 

The object is to utilise the ‘ mucilage” precipi- 
tated when cotton seed oil is treated with caustic soda, 
and it consists in dissolving it in water and adding 
salt, whereby the soapy matter is separated from the 


colouring matter, and the latter is then precipitated 
by adding an acid to the liquor. The soapy matter is 
treated so as to form soap, and the colouring matter is 
utilised for any suitable purposes. 


2298. Improvements IN APPARATUS FOR OPERATING 
Sewina Macurines spy Execrriciry, W. R. Lake, 
London.—16th May, 1882.—(A communication from 
J. Kearney, San Francisco, U.8.A.)—(Not proceeded 
with.) 2d. 

This relates to the combination of batteries with 
conductors leading to electro- magnets having arma- 
tures, said armatures being 
rods ‘attached to the moving parts of the machine. 
When the current passes, motion is imparted to the 
armatures, and thence by the connecting-rods to the 
machine. 

2299. Cainer on Stanps FoR Sewina MACHINES, 
&e., W. R. Lake, London.—16th May, 1882.—(4 
from A, Fitz-Gerald, Fairjield, U.8.) 


This relates to tables or stands with a top 
portions upon which the machine is mounted, tu 
afford means for concealing the same when desired, 
2300. PREVENTING THE PassaGk OF HEAT TO OR FROM 

Pipes, &c., W. 7. Whiteman, London.—l6th May, 
1882.—(A communication from J. L. Lee, New York.) 
4d. 


This relates essentially to the use of lampblack for 
as moisture and acting as a non-conductor of 
neat. 

2301. FasTenrnes ror Gioves, Boots, Suogs, &c , J 
Hinks, T. Hooper, and 8. G. Moore, ‘Birmingham.— 
16th May, 1882. 6d. 

A plate fixed to one side of the article to be fastened 
carries a hinged arm, which is thrown back and passed 
through an eyelet hole in the other side of the article. 
The arm is then turned on its pivot, and pulls the two 
sides together, the end of the arm being curved, 80 as 
to take over the outer end of the plate with a spring 
action. 

2304. Wasuinc Disues, &c., R. Bramwell, Bays- 
water.—16th May, 1882.—(Not proceeded with.) 2d. 

The apparatus consists of a cylinder provided with 
brushes and caused to revolve in a casing. 

2310. Reversi BLe AND COMBINED SCHOOL-DESK, SEAT, 
Tasie, W. R. Thomas, Peterborough.—lith 
May, 1882. 6d. 

It is pr roposed to construct the seat with a ponte 
back, so arranged as to be readily adapted to form 
either a desk, board, or table as required, 

2311. Improvements ConNecTED WITH SUBMARINE 
CaBLeE GRapneLs, &c., Sir Jas. Anderson and W. 
C. Johnson, London.—l7th May, 1882. 6d. 

This relates to improvements in cable grapnels, 
whereby when the cable is caught in the prongs of the 
wear it can be acted on by means of induction, so 


that signale can be exchanged through the cable with 

the shore end. The grapnel rope, as will be seen from 

the illustration, is provided with two insulated wires 

leading to a coil in the prong. The invention also 

relates to an improved swivel for grapnel lines. 

2313. Tanies, G W. von Nawrocki, Berlin.—1lith 
May, 1882.—(A communication from L. Schnietzer, 
Germany.) 4d. 

The object is to render tables suitable for use as 
a desk, and it consists in hinging the top to the under 
frame, and providing suitable means whereby the 
other side can be secured in a raised position, so as to 
produce any desired degree of slope. 


2314. Coverinas FOR CARRIAGES AND PERAMBULATORS, 
G. W. von Nawrocki, Berlin.—l7th May, 1882.—(A 
communication from L. Schmetzer, Germany.) 6d. 

According to this invention the ribs are each made 
of three wooden parts, viz.,a top part and two side 
parts, which are connected and held together by bent 
metal springs or strips. Other improvements are 
described. 

2315. Markxinc THe Lines on Lawn TENNIS 
Courts, W. Burrows and G. Dawson, Leeds.—lith 
May, 1882. 6d. 

A brush is caused to revolve in a trough of suitable 
marking composition by means of a travelling wheel 
of the frame of the apparatus, and deposits such com- 
position on the marking roller, which also forms one 
of the supporting rollers of the apparatus. 

2321. MemoranpuM AND LeTTER ForMS AND CasE, 
B. C. Scott, Regent's Park,—lith May, 1882.—(Pro- 
visional protection not allowed.) 2d. 

This relates to a sheet of paper perforated a short 
distance from the edges, and gummed beyond, so that 
when the letter is written in the centre, and the sheet 
folded, the edges can be gummed together, so as to 
form a sealed enclosure. To open the paper the edges 
are torn off at the perforations. 

2322. Steam Sreerina Enoines, G. Robson, Sunder- 
land.—l7th May, 1882.—(Not proceeded with.) 2d. 

This relates to the construction of steering gear and 
of the controlling gear of other steam engines in such 
a manner that the action of the steam, instead of being 
controlled automatically by the engine operating the 
valves which admit steam to the cylinders, is con- 
trolled by manual power applied to a shaft, which is 
not affected by the working of the engine. 

2323. PrReseRVING AND COOLING BEVERAGES TO BE 
Drawn orr, W. A. Barlow, London.—lith May, 
—(A communication from H. Hohl, Switzerland.) 


The air which it is necessary to admit to the cask as 
the liquor is drawn off is not allowed to come in con- 
tact with the liquor, but is made to enter an elastic 
bag fixed in the cask. A refrigerator is provided to 
cool the liquor. 

2324. Sream Borers, F. H. F. Engel, 
17th May, 1882.—(A communication from A 
G. Meyer, Hamburg.—(Not proceeded 
with.) 2 
This relates to boilers in which secondary steam is 
roduced by heating the water of the corresponding 
Poiler by primary steam obtained by the directly 
firing of a main boiler, and it consists in forming the 
boiler of three concentrically arranged boilers and 
mantles, the inner one being heated by fire, and the 
middle and outer ones by steam from the first boiler. 
2326. Drivinc anp Sreertnc Macainery, &c., C. 
Truman, Birmingham.—l7th May, 1882.—(Not pro- 
ceeded with.) 4d. 

This relates partly to the use of a roller clutch = 
driving velocipedes; also to the means for steerin = 
same, and farther to the bearings for axles or revolving 
shafts. 

2327. Fixinc Knobs AND HANDLES TO SPINDLES, &c., 
T. H. P. Dennis, Chelmaford.—17th May, 1882. 6d. 

The knobs are attached to the spindles by means of 
a screw passing through the knobs to the spindles. 
2329. Gas Enaines, W. B. Hutchinson, Islington.— 

18th May, 1882. 8d. 

This relates to gas engines in which the charge is 
drawn into the working cylinder by the up stroke of 
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iston, and then ignited at atmospheric pressure, and 
is consists, First, in hanging the valve used to cover 
the inside ‘face of the ignition port on two pins, so as 
to prevent all lateral movement; Secondly, in placing 
upon the air-admission duct, between the air valve 
und the opening of the duct into the cylinder, an auto- 
matic metal lift valve, so as to prevent the products of 
combustion coming into contact with the india-rubber 
air valve, and so destroy it. i n is adopted 
to protect the gas-admission valve. The invention 
further relates to the ignition valve, the slide valve. 
and the combination of the parts forming the improved 
engine. 

2880. Cueckinc THE ARRIVAL AND DEPARTURE OF 
Emp.oyes, W. B. Llewellin, Bristol.—18th May, 
1882.—(Not proceeded with.) 2d, 

This relates to improvements on patent No. 2472, 
A.D. 1881, and consists, First, in providing a shoot to 
cnable checks to be inserted from the opposite side of 
the wall to that on which the apparatus is situated ; 
Secondly, in providing an open circular hopper to 
enable any number of checks to be in at once : 
Vhirdly, iu curving the bottom of the check-box so as 
to cause the checks to roll towards the circumference ; 
Fourthly, in hinging the bottom and ooans it bya 
cateh, Other improvements are descri 
2331. Compinep Srrinc Matrress AND 

8. Isaacs, Birmingham.—18th May, 1882. 6d. 

This consists in fitting the bedposts directly to the 
spring mattress, so as to avoid the necessity of making 
a bottom or frame to the bedstead. 


2332. Reciininc Cuairs, J. Cowan, 
Liverpool.—18th May, 1882. 8d. 

This relates to the use of a novel arrangement of 

parallel motion bars to enable the back to be set at 
any desired inclination to the seat. 


2808. Croisine Canoes AND Licut VESSELS, 
J. T. Grindrod, Liverpool.—18th May, 1882 —(A 
communication from B. Jackson, Manilla.) 6d. 
This consists essentially in hollowing out or concav- 
ing the bottom of the vessel. 


2336. Imrrovements DyNaMO MACHINES AND 
FOR LIGHTING RatLWAyY CARRIAGES BY 
Evecrnicity, 7. J. Handford, London,—18th May, 
1882.—(A communication from W. A. Stern and H. 
M. Buyllesby, New York.) 6d, 

This relates to the lighting of railway carriages, &., 

ly the combination of a generator, storage batteries, 
and switches for operating the same. The chief fea- 
ture of the invention is an automatic circuit director, 
which provides a means of changing the circuit con- 
nections of the dynamo, so that the polarity of the 
field-magnet shall remain the same, and the current 
in the main line always flow in the same direction, no 
matter which way the armature may be revolv: 

2337. OpeRATED BY THE EXPANSIVE Force 
or Air on Gas, H. Guthrie, Manchester.—18th May, 
1882.—(Not proceeded with.) 2d. 

This consists mainly in the employment of a com- 
bustion chamber, into which air and fuel are intro- 
duced and burnt under pressure, such chamber being 
counected with a cylinder in such a manner that 
the products of combustion passing from the fire are 
employed as the medium for driving the = 
the object being to expand the air so used directly by 
the combustion of cheap solid fuel. 

2341. Meratuic Tones vor Steam Borers, W. B. 
Everitt, Birmingham —18th May, 1882.—(Not pro- 
ceeded with.) 2d. 

The vbject is to give to the metallic tubes clasti- 
cit y- 

2342. Gas Exoines, W. Watson, Harrogate.—18th 
May, 1882.—(Not proceeded with.) 2d. 

In these improvements the inventor employs a 
cylinder constructed in a similar manner to that of 
an ordinary steam engine, and uses the steam chest as 
the mixing and igniting or exploding chamber. He 
also employs ports and slide valve similar to those on 
ordinary steam engine cylinders, 

2348. Macnines For Sewino Carpet, &., W. R. 
Lake, London.—18th May, 1882.—(A communication 
from G. Gowing, California.) 6d. 

This relates to sewing machines adapted to move 
upon a cable or rope along the edge of the ma‘ to 
be sewed as the stitches are formed. 

2344. HamMerRvess FirE-aRMs, 7. 
Woodward, Birmingham.—18th May, 1882. 6d. 
This relates partly to improvements on patent No. 
651, a.p. 1876. The inventor claims, First, the com- 
ination of lock and cocking mechanism; Secondly, 
the use of an elongated lever pin; Thirdly, the use of 
a vertically sliding peg for ret the 8 at 
full cock ; Fourthly, the use of a strong spring other 

than the main spring to effect the cocking of a gun. 

2346. OvermanTLes or Pieces, G. H. Hay- 
wood, London.—i8th May, 1882. 6d. 

This consists in making overmantels of metal with 
the back hollow, so as to make it as high as possible, 
and formed with recesses to receive mirrors, pictures, 
or panels. 

2347. ApsusTaBLE Hotper ror Hoipina CaNnpDLEes 
CanpLesticks, &. Edwards, London.—18th May, 
1882.—(A communication from Messrs. M. — 
and Co., Berlin.)—({ Not proceeded with. 

This relates to an apparatus for holding aie of 
different sizes. 

2348. Iwrrovements IncaNDESCENT ELECTRIC 
H. Emmens, Argyll-street.—18th May, 

882. 


This relates to the construction of electric lamps 
having carbon conductors rendered luminous in a 
vacuum. The improvements consist in enclosing in 
each glass bulb a series of carbons connected in 
various ways, the object being to give a better diffused 
light, and by means of switc ches and short circuiting 
to regulate the quantity of light. 


2849. Improvements In ELECTRICAL APPARATUS, S, 
H. Emmens, Argyll-street, Middlesex.—18th May, 
6d. 


1882, 

This relates to a novel construction of the cores of 
electro-magnets. The cores are com: as follows : 
Insulated copper wires are laid side by side, and trans- 
versely on these are laid iron wires side by side; this 
double layer is then rolled up in a direction parallel 
to the iron wires, thus forming a magnet having its 
core imbedded in'the exciting circuit. 


2350. Horse Cotiars, H. J. Haddan, Kensington.— 
18th May, 1882.—(A communication Srom R. Fesch 
and Co., Leipzig.)—(Not proceeded with.) 2d, 

The object is to make horse collars lighter than 
usual, and also adjustable. 


2351. Saccers on SETTERS USED IN THE BAKING OF 
Porcerain, &., A. J. Boult, London.—18th May, 
1882.—(A communication from G. Heubach, near 
Cologne.)—( Not proceeded with.) 2d. 

This relates partly to the employment of a press 
similar to that used for copying writings. 

2353. Water Conpvuctrors or Spouts, J. 7. 
King, Liverpool.—l9th May, 1882.—(A_communica- 
tion from G. K. ‘wrt Pittsburg, and T. W. Irwin, 
Allegheny, U.8.) 6d. 

This relates to sheet metal conductors or spouts 
secured to the sides of houses and other buildings for 
the purpose of carrying rain water from the roof to 
the ground, or to tanks or other receptacles. It 
further relates to attachments for securing the said 
pipes or conductors to the houses or buildings. 

2354. Manuracture or Naprep AND Fett Hats, H. 
Heraud and W. Harrison, Stockport.—19th May, 
1882.—(Not proceeded with.) 2d. 

This relates partly to an apparatus for rolling and 
scalding the hats after the nap has been applied to 
the hat body, in order to cause the fur to adhere 
thereto. 

2355. Macutnery ror Curtine THE TEETH OF FILEs, 
P. Ewens, Cheltenham.—19th May, 1882. 6d. 

This relates to improvements on patent No, 181, 
A.D. 1878. Instead of fixing the tool-box which con- 


tains the ges chisel and appliances for moving it 
so that the chisel strikes the blank always at one 
fixed angle, means are provided for varying the 
inclination, so that the angle can be suited to different 
sizes and characters of the teeth struck up by the 
chisel. For this purpose the tool-box A carrying the 


chisel B and its driving appliances is mounted so that 
it can be turned partly round on the main shaft C as 
an axis, flanges on cheeks D being provided with 
setting screws or nuts E, so as to hold the tool-box in 
the attitude to which it is turned, the direction of the 
chisel being thus adjustable as desired within a certain 
range. 
2356. VaLves or Stream &e., J. 
Bmery, Brith.—19th May, 1882. 

The chief object is to neutralise Be pressure on the 
back of sliding valves of steam or other motive power 
engines. The drawings show one arrangement. The 


—_ after passing through an ordinary fixed steam 

—* through the sliding steam pipe B to the 
fide valve D, and while so passing is prevented from 
escaping into the atmosphere by means of the gland 
or stuffing-box ©, through which the sliding steam 
pipe moves backwards and forwards, the back a slide 
valve D being boxed over. The steam is distributed, 
as in other engines, into the ports F! F? alternately by 


means of the slide valve D, the inner portion of which 
acts precisely as an ordinary slide valve, and the outer 
portion by what is termed a movable valve chest. In 
order to keep the valve tight to its face and prevent 
any leakage of steam, its back is pressed upon by 
means of four set screws which a in the cross 
pieces GG, which extend over the back of the valve, 
and are bolted to projections cast solid with cylinder. 
2357. Apparatus FoR ENABLING PERSONS TO ASCEND 
Hicu Praces ror Resuitpine, &c., 7. W. W. 
ma —19th May, 1882.—(Not proceeded 
wit 

This relates to the employment of a balloon inflated 
with gas or air of sufficient buoyancy to raise a double 
cord over the top of the chimney or spire, each of the 
lower portions or ends of the cord ig under the 
control of one or more men at a suitable distance 
apart, 

23658. Strap or BELT Fasreners, B. Marsden, Man- 
May, —(A communicationfrom 
P. Koch, Germany.) 6d. 

This consists in the use of two plates capable of 
being drawn together by means of a screw or screws. 
2361. G. D. Macdougald, Dundee.—19th 

May, 1882. 8d. 

This consists, First, in the use of slides in con- 
nection with two bars or levers having pedals at one 
end of their extremities; Secondly, in a method of 
construction whereby the advantages of an open front 
to a three-wheeled machine may be obtained without 
the use of forks and heads. Other improvements are 
descri 
2362. Exc:nes on Pumps OPERATED BY STEAM OR 

Water, C. Woodward, Leeds.—19th May, 1882. 8d. 

This relates to apparatus mainly designed for use in 
connection with hydraulic engines for blowing 
organs, 

2364. Improvements IN DYNAMO-ELECTRIC MACHINES, 
Werdermann, Princes-street.—19th May, 1882. 


This relates to a machine for producing currents of 
great magnitude. The armature is constructed with 
a core consisting of ninety-two parts iron and eight 
parts nickel in the shape of a ring. The central por- 
tion has a boss on which are fixed a series of discs and 
segments of wood placed between metal cheeks, The 


armature is provided with helices of insulated copper 

wire wound in a direction parallel to its axis, so as to 

form a series of small bobbins, the terminal wire of 
one bobbin being soldered to the terminal wire of the 
next. To every two bobbins a conductor is connected, 

end these conductors are a so as to forma disc, 

and are fixed either on the shaft or boss; they revolve 
with the armature, and a series of collectors collect 
the currents. The armature revolves between alter- 
nate magnet poles, 

2365. Ceiincs, W. R. Lake, London.—19th May, 

Vee) $a communication from J. Budd, Boston, 
6d. 

This consists sabngges A in constructing ceilings of 
ornamental , which may be tinted in any desired 
colour, or pee to represent wood, marble, stone, 
or other material, and which, when dirty, can be 
easily cleaned. 

2366. PreventiInc ExpLosions In Stream 
Mings, &., Sheehan, Great Portland-street.—19th 
May, 1882. 2d. 

A case containing a mixture of hydrate of lime and 
finely-powdered charcoal is inserted in the upper part 
of the boiler, or in the mine or other place, and serves 
to prevent explosion by absorbing or decomposing 
explosive matters. 

2367. Apparatus voR AIR-FILTERING OR Dvst-CoL- 
J. 8 Brandstaetter, Liverpool.—19th May, 


882, 6d. 

This apparatus consists of a chamber whose top, 
bottom, and all the sides, per, crue to one plane, 
are formed of an endless band, so travelling on rollers 
that the two edges of the band are obliged by 
mechanism to travel at the same speed. 

2368. InpicaTors For STEAM ees, G. Hambruch, 
Berlin.—10th May, 1882. 8d. 

This relates partly to the manner in which the 
alternating or one-sided steam pressure in the cylin- 
der is transmitted to the indicator piston and the 
pencil, and partly also to the transmission of the 
piston stroke to the diagram sheet. 
23°70. Improvements In Execrric Arc Lamps, J. 

Brockie, Brixton.—19th May, 1882. 

The First part of this inventiun relates toa method 

for a omit the too close feeding of carbons. This 

own in the figure. A is a differential solenoid 
which directly operates carbon holder B. When the 
core of A arrives at a certain point a tooth of escape 
wheel E will be permitted to escape, and carbon rod 
C will therefore descend a certain S igh this will 
then cause the core to draw down the lower carbon 
and another tooth uf the wheel E to escape, but this 


[2370] ; 


second escapement may represent a much smaller 

feed than the former by placing the teeth at different 

intervals. When the current ceases the anchor 
escapement K is taken out of gear altogether, and the 
top carbon descends till it meets the lower one. The 

Second of the invention relates to improvements 

in double carbon lamps, and to various mechanical 

details in arc lamps generally. 

2371. Vevocirepes, &c., L. H. Curtois, Loughborough. 
—19th May, 1882.—(Not — with.) 2d. 

This relates to means of changing the relative 
velocities of the treadle shaft and driving wheels for 
the purpose of gaining power. 

2372. Manuracture or Syrup From Date Fruit, 
T. Webb, Clapton Park. —19th May, 1882. 2d. 

ists in the from date fruit of 

a syrup, by the employment of which alcoholic spirit, 

r, vinegar, and British wine can be made in less 
time und at less cost than is the case at present. 

2373. CLump SoLes ror Buots anp SuHogs, L. V. 
-—19th May, 1882.—(Not proceeded 
wit 

The clumps are made of wood covered with leather. 
23'75. Air Pumps, C. N. Gimingham, “pon 

Tyne.—19th May, 1882. 6d. 

The object is to provide an air pump whereby a 
high vacuum may be obtained without the circulation 
of mercury. 

2376. PREPARATION oF CLARET FOR COMBINATION 
WITH LEMONADE, . Prosser, Upper Clapton. 
—19th May, 1882. —(Not proceeded with.) 2d. 

Claret is filtered and blended with ordinary syrup 
and sugar, and then put into lemonade, &c. 


2077. Guuiss, H. Kelly, Hampstead.—20th May, 1882. 


This relates to a gulley in which the rain water and 
waste pipes discharge into one disconnecting and 
ventilating chamber which also prevents splashing. 
2378. Composirion FoR PresERvinec LEATHER, &c., 

W. B. Gedge, London.—20th May, 1882.—(A com- 
munication from J. M. L. F. nger, Paris.) 4d. 

This relates to a composition in which one of the 
principal elements is tannic acid. 

2379. Consumine Smoke, &c., H. C. Paterson, Lon- 
don.—20th May, 1882. —(Not proceeded with.) 2d. 

This relates to the construction of the bridges. 
2380. VeLocirepEs, A. Phillips, Birmingham.—20th 

May, 1882. 6d. 

This relates to the construction of a double-driving 
velocipede or tricycle which will drive backwards or 
forwards, and with automatic disconnecting gear for 
steering purposes. 

2881. Hor Buiast Sroves, B. A. Cowper, London.— 
20th May, 1882. 6d. 

The inventor claims the use of ere for clean- 


ing the of ive hot-blast stoves, 
which is provided with means of adjusting the 
angular direction of the cleaning brush and its distance 


from the door on the side of the stove, and with 

means of working the brush from outside the stove. 

2382. AXLEs FoR &c., J. Gordon, jun., 
Dundee.—28th May, 1882. 4d. 

The axle A of iron or steel is surrounded by a box 
made in two parts, the inner cylindrical sleeve B 
through which are bored a number of round holes 
each fitted with a plug P of antifriction metal or com- 
pound, such as metalline, and the outer sheath C, 


which is fitted tight on B after the holes are plugged. 

e collar D of the axle may also have metalline 
plugs inserted in holes in the end of the box presented 
towards the collar. The nut E, which is screwed on 
the end of the axle, has a number of the metallic 
plugs inserted in holes in its face presenting them- 
selves towards the end of the box B. The nut is pre- 

vented from turning by means of a staple F. 

2888. Cocks or VaLves, J. C. Mewburn, London.— 
20th May, 1882.—(A communication from E. Chatel, 
Paris.)—(Not proceeded with.) 2d. 

This relates to the coastruction of cocks or valves in 
such manner that their packing can be renewed while 
they are fully open. 

2384. ImproveMENTS IN SIGNALLING APPARATUS FOR 
RAILWAY AND OTHER PuRposrs, W. Langdon, 
Derby.—20th May, 1882. 8d. 

The object of this invention is to enable the signal- 
man to bring into operation on the passing of a train 


at a given point an audible signal. To this end a 
wire provided between the agnak tho and the 
signalli ng point (the signal post or elsewhere), and 
connected at the latter to a relay; at the signal-box it 
is connected to a commutator and battery, by which 
the relay may be brought into use. The relay is used 
to bring into operation a local circuit. In this local 
circuit a commutator actuated by the 
se train, together with a gong, or a detonator or 
‘use, to give an audible signal. Where a signal post 
is employed the expression of this audible signal is 
dependent upon the position of the armature of 
relay, the position of the signal, and the passing of 
the train over a given point. 
2385. Hose anp Coupuines, 7. L. Daltry, Stret- 
Sord.—20th May, 1882. 6d. 
This relates to a locking device for coupling hose 
and pipes together. 
2386. Drawinc APPARATUS FoR ConTiINUoUS 
winc Macuines, L A. Groth, London.—20th May, 
- —(A communication from R. Sehrke, Berlin.) 


The object is the drawing the slubbings from the 
condenser rollers, and during such drawing to impart 
either a false twist, which is taken out again by the 
action of the —— Spindles, ora light preliminary 
twist, which and by the 


spinning spindles, and it consists in the use of the 
small toothed wheel I for this purpose, the axis of 
which may consist of several diameters of a cone or of 
a double cone with channels cut therein. This whi 
may also be used for twisting several small threads 
together. 

238'7. MECHANICAL om, N. D. Spartali, Liverpool.— 

20':h May, 1882. 

This relates to the pm of a mechanical cab 
to be actuated by the feet and hands, either or both, 
of the occupant or occupants. 

2389. Purses, Portemonnares, &c., F. Wirth, 
Frankjort.—20th May, 1882.—(A communication 
Srom P. Sternverg, Frankfort.—(Not pi oceeded with.) 


This relates to the construction of the frame, which 
is provided with a spring catch. 

2390. ImproveMEeNTS IN APPARATUS FOR LIGHTING 
Lamps IN Raitway CaRRiaGEs, J. Binswanger, 
London.—20th May, 1882.--(Not proceeded with.) 2d. 

This relates to the combination of batteries, induc- 
tion coils, &c., so as to produce sparks which shall 

— the gas, ‘&e., or the lamps are lighted by means 


IN THE CONSTRUCTION OF 
Seconpary Batrerikgs, J. Pitkin, Clerkenwell.—20th 
May, 1882. 6d. 

This relates to improvements on the inventor's 
patent No. 5451, dated 13th December, 1881; and con- 
sists in an improved holder or frame to contain the 
lead turnings of which the electrode is made. This 
consists of laths of ebonite, wood, &c., fixed across 
the two sides of a suitable frame, the laths being 
placed obliquely and siightly overlapping one another 
—as in Venetian blinds—so as to leave interstices 
through which the liquid has free access, the laths 
being inclined inwards and downwards. 


2392. Screws FoR WAGON-BUILDING, SHIPBUILDING, 
and A. Adams, Romford.—20th May, 
1882, —(Not proceeded with.) 2d. 

The invention consists in a screw, of which the 
head or the upper portion thereof is removable from 
the shank in such manner that the head is only avail- 
able for screwing the screw into the structure, but 
not for unscrewing it therefrom. 

2398. Tricycizs, &c., F. J. Cocks, Yardley.—22nd 
May, 1882.—( Not proceeded with.) 2d. 

This relates to improvements in the construction of 
the wheels and bands by which the transmission of 
the motion is effected. 


2395. Frreeiaces, H. Greenhouse.—22nd May, 1882.— 
(Not proceeded with.) 2d. 

The sides, back, and hearth up to the throat of the 
flue are constructed in solid fire-clay. 

2397. IMPROVEMENTS IN THE APPLICATION OF ELEC- 
TRICITY AS A DETECTOR IN THE SaFELY CLOSING OF 
Winpows anv Doors, &c., B. Coyle, Dublin.—22nd 
May, 1882. 6d. 

Relates to means for giving alarm when a door or 
window is opened; and consists essentially in contact 
pieces, which close an electric circuit, in which are a 
battery and bell, when a door or window is opened. 


2398. Compounp Pumps For AIR AND Vapour, H, 
aa and W. A. Kux, Berlin.—22nd May, 1882, 


This relates to the compound pump for air and 
vapour described in patent No. 1801, a.p. 1881; and it 
consists in so constructing the operating mechanism 
that either of them may be operated independently of 
the other one. 

2409. ImproveMENTs IN ELECTRIC ACCUMULATO 
&c., H. H. Lake, London.—22nd May, 
rom H. Lory, Paris.) —( Not proceeded 
wii 

The inventor divides the space between the lead 
plates of an ordinary Planté accumulator into equal 
parts by a porous partition, and fills the nd com- 
partments so formed with lead turnings, &c. 
then pours acidulated water into the vessel. 


2418. Lawn Mowers, R. Kirkman, jun., Leicester.— 
22nd May, 1882. 6d. 

This consists in propelling a mowers by means 
of cranks fitted with pedals, and attached to a driving 
shaft, from which rotary motion is conveyed to = 
cutting and travelling parts of the machine, an 
which cranks and pedals are actuated by the feet 3 
a person sitting over the machine. 

2414. IMPROVEMENTS IN THE PREPARATION OF IN- 
SULATING MaTERIALS, Dr. J. A. Fleming, Hamp- 
stead.—22nd May, 1882. 4d. 

This has reference partly to the inventor's former 
patents, No. 1762, dated 28rd April, 1881, and No. 5309, 
dated 5th December, 1881. he First part of the 
invention relates to a method by which soiled wood 
English Roplar) is desiccated in a vacuum 
or otherwise, and then impregnated under pressure 
with a mixture of melted bitumen incorporated with 
substances of the resin type, or of both the paraffine 
and anthracene types. The material thus prepared is 
then shaped to the required form. According to the 
Second part of the invention, finely divided wood or 
other vegetable fibrous material is used. 

2425. Iwprovements IN INCANDESCENT ELECTRIC 
Lamps, &c., J. J. Barrier and F. T. de Lavernéde, 
Paris. 23rd May, 1882. 6d. 

The inventors claim the construction of an incan- 
descent lamp with horizontal or vertical carbons, 
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admitting of supplying the lamp with a variable 
number of carbons, and of renewing them as desired, 
also of burning one or more carbons at a time, and in 
prolonging the burning of the lamp by using one 
carbon after another, more light being given by reason 
of the horizontal line of incandescence. Also the 
substitution of the vacuum by the Re roduction by 
means of suitabl of ic and sul- 
phuric acid gas, which peeks the oxygen and thus 
preserve the carbons. 

2428. Improvements ry TELEGRAPH PRINTING AND 
Time Recuiatine Apparatus, J. Jmray, Chancery- 
lane.—23rd May, 1882.—(A A, 
A. Knudson, Brooklyn, U.S.) 64. 

This relates to a combination of telegra printin; 
instruments with timepieces corrected and controll 
in their movement so that a number of these instru- 
ments connected by conductors to a transmitter shall 
act in unison to print upona moving strip at each 
station letters or symbols. 

2429. Warer-merers, B. D. Healey, Brighouse.—23rd 
May, 1882.--(Compiete.) 4d. 

This relates to improvements on patent No. 2081, 
A.D. 1881, and consists in the construction of water- 
meters with arrangements for reversing the valves, 
2453. Huss ror Vesicle WHEELS, H. A. Bonneville, 

London —24th May, 1882.—(A communication from 
< Lajeunesse and BE. Armant, Montreal, Canada.) 


ms consists essentially of the wooden hub A, 
having mortises B, and with circumferential metallic 
band C, provided with mortises Cl, one for each of the 
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mortises B, but larger than the same, so as to form 

ledges Al on the wooden hub at each mortise for the 

spokes to bear upon. 

2454. Rorary Currers, H. A. Bonneville, London.— 
24th May, 1882.—(A communication from B. Salo- 
man and BE. Armant, Montreal, Canada.) 6d. 

The invention consists in substituting for a shaft, as 

@ means for the cutter to revolve upon, a pair of eyes 

or lugs projecting from the cutter stock and counter- 


sunk in said rotary cutter, so that they may not be 
more than flush with the sides of same, and in rotat- 
ing said cutter by means of a gear wheel intermeshing 
with the teeth of said cutter. The drawing shows a 
transverse sectional elevation of the invention. 


2457. Derermininc GEOGRAPHICALLY THE SITUATION 
oF VEssELs aT Sza, P. M. Justice, London.—24th 
~~ communication from J. J. Oginaga, 

rid. 


) 
This relates to othe method and apparatus employed 
for determining the position of a vessel while at sea 
by means of two observations taken of ‘suitable 
a bodies, which observations are subsequently 
and by means of an adjustable globe or 
ms ee provided with suitable graduated bars or strips 
representing the meridian and equator, and an illu- 
mination quadrant, together with the requisite 
verniers, the geographical position of the vessel is 
determined. 


2471. oF BivE CoLovurinc Matrers, 
R. Meldola, London.—24th May, 1882. 4d. 

This consists in the manufacture of blue colourin; 
matters by the reduction of the diazo colours form 
from the various amidonaphthalene sulphonic acids in 
conjunction with dimethylaniline and other tertiary 
monomines by means of a sulphide, with or without 
the addition of zine dust and the oxidation of the pro- 
ducts thus formed by means of ferric chlorideor other 
suitable oxidising materials. 


2536. Securnse THE “ScaLes” To THE TANGS OR 
Biapes or Cotiery, H. H. and G. H. Taylor, Shef- 
field,—27th May, 1882. 6d. 

This consists of the method of securing the scales 
to the tangs or blades of articles of cutlery by means 
of metal poured while in a molten state through 
convenient openings into dovetailed or undercut 
apertures, or recesses formed in the inner faces of the 
scales, the metal in each recess of the opposite scales 
being connected through openings made in the tangs. 
2544. Matrers For DyEING anp Print- 

nc, J. Erskine, Glasgow.— 30th May, 1882.—(4 
communication from Dr. C. Koenig, Germany.) 4d. 

This consists, First, in the production of the trisul- 
phonic acid of beta naphthol by sulphonisation of beta 
naphthol, and of its mono and di-sulphonic acids ; 3 @) 
in the production of azo colourin ng matters b’ 
bining the trisulphonic acids of alpha an ‘peta 
naphthol with aromatic diazo compounds. 


2565. Improvements DyNaMO- ELECTRIC Ma- 
CHINES, A. J. Jarman, London.—3lst May, 1882. 
6d. 


The improvements consist in a new form of arma- 
ture comprising an outer or thin sheet iron cylinder 
inclosing an inner divided and separate cylinder of 
thin sheet iron, an annular air space existing between 
the inner and outer cylinders. The outer cylinder is 
continuous. The inner one is divided at its centre so 
as to form practically two short cylinders. The 
inventor claims the covering of armature and field 
with thin sheet silver or other good conducting metal; 
also the employment of two cylinders, so wound as 
to supply a tension or quantity current, or both toge- 
ther at the same time. 

2630. Improvements DYNAMO-ELECTRIC MACHINES, 
A. J. Jarman, London.—5th June, 1882. 6d. 

The inventor claims the regulation of the current 
derivable from dynamo machines by causing the pole 
caps ‘or pieces to advance or recede from each other 
and from the armature which they enclose ; also the 
adjustment of such pole caps by means of screws. 
2765. Printinc Macuines, J. H. Johnson, London.— 

13th June, 1882.—(A Srom &. 
Anthony, New York.)—(Compl 

This relates to the delivery ond folding apparatus - 
printing presses which print from two rolls, an 
such a way that both the rolls are printed on ro 
and that the same matter is printed on each side of a 


roll, and it consists, First, in the combining toge 
of two webs after they are printed for the purpose oj 
cutting them together; and Secondly, in bringing 
together any number of travelling » Bog 

being adjustable to bring ioaeee sheets of 
any size. 


2811. Lvusricators, B. J. B. Mills; London.—l4th 
June, 1882.—(4 communication from 0. H. Jewell, 
.)—(Complete.) 6d. 

The object is to produce a lubricator provided with 

a small roo that is reciprocated in a cylinder, and 

that operates like a ane to force automatically, b: 

the action of the inery, a certain quantity of o! 

with each stroke through one or several check valves 

ubricated. 

3046. Anstractinc GoLp AND SILVER FROM THEIR 
Orgs, R. Barker, Seacombe.—-28th June, 1882. 6d. 

This relates to improvements in the methods of 
abstracting gold and silver from their ores by the 
combined action of electricity and mercury. 

3156. Exncravine Macuines, J. Haddan, Kensing- 
ton.—4th July, 1882.—(4 communication from J. 
Barle, Delaware, U.8.)—(Complete.) 6d. 

The First part relates to that class of engraving 
machines which are ay to » operate on the prin- 
ciple of the to the production 
of script letters by 1 means of tracing vith a diamond 
or other suitable point from a given pattern through an 
Sa laid upon the surface of the plate to be 

Sy ay and then subjecting the surface of the 

plate laid bare by the said point to the action of a 

suitable acid. 

FASTENING For Lips, Covers, Furnace Doo’ 
&e., J. Ingleby, Manchester.—lth July, 1882.—(4 


$044. Sasn Fasteners, G. J. Dickson, Albany, U.8.— 
17th August, 1888.—(Complete.) 6d. 

The objects are, First, to poate a rey device 
that cannot be disengaged b: means of a thin instru- 
ment inserted, from the outer side of the window, 

ugh the joint between the upper and lower sash ; 
Soom . to afford facilities for bringing the meeting 
rails of the upper and lower sashes into exact coin- 
vee eed and Thirdly, to provide means for securely 
e sashes when entirely » and when 
they are left slightly open for the purpose of ventila- 
tion. 
$8967. Watcu Cuarns, A. M. Clark, London.—18th 
August, 1882.—(4A communication from W. C. Edge, 
Newark, U.S.)\—(Complete.) 4d. 

This consists of achain aon solely of links that 
have bulging out portions, 
throughout, with the ot projecting 
its faces. 


8982. Improvements in SIGNALLING 
Apparatus, R. H. Brandon, Paris.—19th August, 
1882.—(4A communication from H. W. Southworth, 
Springjields, Mass,, U.S.A.) 6d. 

This relates to improvements in needle instruments 
for transmitting electric signals, and consists in a 
novel arrangement of circuit-closing devices and 
means for governing the needle-deflec current, so 
as to cause a simultaneous and equal deflection of all 
the needles on one circuit. 

4039. IvpreonaTinc MINERAL SUBSTANCES OR Com- 
POUNDS WITH Bituminous Propucts, W. R. Lake, 
London.—28rd August, 1882.—(A communication 
from R. Michelet and L, Tescher, Berlin.)—(Com- 
plete.) 6d. 

This consists essentially in i the stones or 


communication from the Berlin Anhalti 

Berlin, and Luegel, 

6d, 

i herein a lever catch 

pivoted toa hinged we eo , carrying the cover, 

made to engage with a fixed loop or eye in such 
manner that the Pees or closing of the lid, cover, 
or door is effected by the single movement of the lever 
cal 

$489. Tarria AND Rum mnto CocNac 
AND FINE Branpy, H. A. Bonneville, Paris.— 
22nd July, 1882.—(A communication from D. Cornil- 
liae, Paris.)—(Complete.) 2d. 

The inventor claims, First, the transformation of 
taffia and rum into cognac and fine brandy, either by 
reducing their degree of alcoholic strength or by 
maceration, and the incorporation of essence or ether 
of cognac ; Secondly, the transformation of taffia and 
rum, and also phiegms and alcoholic juices, into 
cognac and fine brandy by distillation, and the incor- 
poration of an essence or ether of cognac. 

3519. Excavatine Macuinery, W. Gedge, London.— 
25th July, 1882.—{4 communication from Gabdert 
Fréres, Bridet, and Deruad, Lyons.)—(Complete.) 4d. 

The inventors claim the construction and use of a 
novel system of excavator permitting the o| 
obliquely oot of con- 


| ‘for the or ejectment of the mate- 


rials, and with platform permitting action or work- 

ing in all directions. 

3676. Gates, W. P. Thompson, Li 
2nd August, 1882.—(A communication J.& 


Sherwin, Battle Creek, U.S.)—(Complete.) 4d. 

with a gate of suitable 
construction an improved device for supporting it and 
allowing it to slide and be freely turned at will; a 
latch of peculiar construction, whereby the gate may 
be securely fastened; and in further combining, 
therewith a vertically adjustable guide-post for direct- 
ing it in closing, and retaining it in a horizontal posi- 


3762. Apparatus ror UTILisinc THE ForcE oF 
Arm, axnp Water, B. H. Rousseau, 


frame bearing a of contiguous 
like a door on hinges, or some 
equivalent, and turns on one of its four sides in a 
particular manner, which is previously determinec by 
arranging the series of blades so that they are placed 
in front or rear of the axis which hears the next 
series of blades. 


3872. ApsusTaBLE orn Cuarrs, W. R. Lake, 
London.—l4th August, 1882.—(A communication 
F. G. Johnson, Brooklyn, and J. H. Hayward, 
U.8.)—(Complete.) 6d. 
This relates to the construction of chairs to be em- 
ployed upon steamships. 

3881. [uprovemests Evecrric Lamps AND Con- 
DUCTORS THEREFOR, F. R. Welles, Antwerp,—l5th 
August, 1882.—(A communication from C. B. 
Scribner and W. R. Patterson, Chicago, U.S.) 6d. 

This relates to improvements in the feeding of the 
carbons, &c. For this purpose an electro-magnet 

having its cvils in the main circuit is employed, w 

acts as an armature wound with a coil by which the 

arc is shunted. The armature, by connection with a 

lever, carries a clutch in which the upper carbon is 

held. The cuaducting wires leading to the lamp are 
contained in a cable, which has a central conductor of 
fine copper wire cord surrounded by jute fibre. 

Copper wires laid over this form the second conductor, 

on which again is laid more jute, and over the jute, 

cotton. The whole is encased in a double tube of lead, 
in which steel wires are embedded. 


3882. Improvements IN TELEPHONIC APPARATUS, 
F. R. Welles, Antwerp.—lith August, 
communication from C. E. Scribner and 
Patterson, Chicago, U.S.) 6d. 

This relates to improvements in telephone circuits, 
switchboards, keys, plugs, =. A Wheatstone bridge 


ing arrang laimed by the inventor 

amongst other things. 

3896. Brewrne, L. Varicas, London.— 15th August, 
1882.—{A communicatien from J. F. Gent, Columbus, 
U.8.)—(Complete.) 2d. 


This consists ucing = wort from barley- 
malt, hops, and 


C. U.8.— 15th 
August, 1882.—(Complete.) 2d. 
This od ai in boiling the ex in a solution of 


airing the same, then washing the fabric in a solution 
of hot water and “sinapetroline” No. 2. 


3905. Serrinc anp INTENSIFYING THE CoLOURS OF 
Dyep or Printep Fasrics, C. Toppan, Salem, U.8. 
—15th August, 1882.—(Complete.) 2d. 

This consists in passing the goods or fabrics into 
and through a solution warm water and “ sinape- 
troline” No. 2, then calendering the same upon heated 
rolls or cylinders. 

3920. Batances, H. J. Haddan, 

August, 1882.—(4A communication from F. A. Roeder, 
U.8.)—(Complete.) 6d. 


This relates to improvements in the general con- 
struction of balances. 
$959. Transom ApsusTeRs AND Locks, G. J. Dick- 


son, New York.—18th 1882. 
6d. 


This relates to automatic devices for adjusting and 
locking pivotted transoms or sashes. 

3962. Unper CYLinpERs oF 
Macutyery, B. ills, London.—18th August, 
1882.—(A from L. Cunit and J. 
Oulty, St. Etienne, France.)—(Complete.) 2d. 

This consists in the introduction of a thread of 
cotton or other fibrous material adherent to the 
thread of india-rubber, in the manufacture of elastic 
fabrics intended to be used as under oe conn for the 
cylinders or rollers of spinning machinery. 


Ided pieces to be im) ae bituminous 
products, to the action of intense heat, vacuum, and 
pressure. 

40904. Manvracrure or Grape Suaar, &c., 
W. R. Lake, London.—26th August, 1882.—(A com- 
munication from W. T. Jebb, Buffalo, U.S.)—(Com- 
plete.) 10d. 

This relates to the manufacture of starch from 
maize and other grain ; to the treatment of starch for 
the production o! solid grape sugar and liquid glucose ; 
to the subsequent treatment of the grape sugar for 
preparing it for consumption ; and to the treatment 
of the refuse for preparing it to be used as food for 
animals. 

40905. Umpretia, Parasot, AND SunsHapE Moount- 
rnas, A. C. Henderson, n.— 

communication from Grataloup and J. B. 

Leymarie, Paris.)—(Complete.) 6d. 

This consists, First, of a sli ide with an ee ring or 
rim having notches in it for the reception of the ends 
of the forked stretchers, so that these can be bound by 
one and the same binding wire ; Secondly, if a second 
tube or slide adjusted in the first, having a cap with 
apertures, through which all the stretchers pass, and 
which cap covers the first piece. 

“ise. ng Cases, W. R Lake, London.—29th 

882.—(A communication from A. T. Cross, 

U.8.)—(Complete.) 6d. 

This comprises improved construction of the hollow 
screw for ame the carrier, the slotted tube 

within the bore of the said screw, and the 
interior tubular carrier, whereby the unused piece of 

alead or crayon is expelled from the carrier, and a 

fresh lead or crayon inserted therein for ti 


dynamo-electric hine, the combination of an arma- 
ture core, two or more armature coils, and a com- 
mutator having two peripheral plates for each arma- 
ture coil, respectively connected with the respective 
ends of ‘the appurtenant coil, each of which plates 
extends substantially around "one-third the circum- 
ference of the commutator—all substantially as de- 
scribed and for the purpose set forth. 
268,360, Szconpary Barrery, Asahel K. Eaton, 
Brooklyn, N. ¥.—Filed April 15th, 1882. 
Claim. —(1) 2 i secondary or storage battery, the 
dered el ive by th age 
rende: electro-negative by the throug! 
an electric current t fn the by the passage thr an bon 
trolytic solution of metallic salt, and a positive ele- 
ment d of ted or powdered con- 
ducting material “y set forth. @) by a Secondary or 
| battery, bi 
of being by the 


268.360] — 


through it of an electric current in the 
manner described, an electrolytic solution of metallic 
salt, and a positive y of inuted 
or powdered carbon. (3) In a secondary or storage 
battery, the combination of a negative element of 
lead, an electrolytic solution of metallic salt, and a 
positive 1 of ited or 
as carbon. (4) Ina secondary or storage 
ttery, the combination of a negative element com- 
posed of spongy lead, a solution of sulphate of copper, 
and a positive of or finely- 
divided carbon, or carbon and metal, in a loose state, 
as set forth. 

268,401. Macurme ror THE EpcEs or 
PLOUGHSHARES AND OTHER PLOvOH s, Edward 

8 Hartman, Allegheny, Pa.—Filed June 5th, 1882. 
Claim.—In a machine Aig bevelling ploughshares 
and other impl m of a bed or 
anvil die having a bevelled face and a rocking die 


268 401 


use. 

4141. Recrprocatinc Pistons FoR FLUID-PRESSURE 
Enornes anp Pumps, H. J. Haddan, Kensington.— 
80th August, 1882.—(A communication from M. V. 
Schiltz, Cologne.)— (Complete.) 6d. 

This consists partly in adevice to produce a slight 
and irregular rotation of the piston in a cylinder 
during every up and down stroke of a steam engine, 
gas, or other motive power engine, or of a pump, in 
order to obtain an equitable and round wearing away, 
4155. Evaporation or Liquips, &c., Adalbert, Baron 

of Podewils, Munich. -3lst ‘August, 1882.--(Com- 
plete.) 8d. 

This consists partly of an appartus for the evapora- 
tion of liquids at various degrees of pressure or vacuum 
by means of heating surfaces kept free from incrusta- 
tion by fixed or elastic scrapers. 

4249. Removino Bone-BLack FRom Fitters, &c., 
A. M. Clark, London.—6th 1882.—(A 
communication from J. 0. Donner, New York.)— 
(Complete.) 6d. 

This consists in the method of conveying bone- 
black and similar by 
water into the vessel ining the subst: 
through a pipe connected with the lower part of said 
vessel and leading to the desired place. 

4501. Emprormerine 4. M. Clark, London. 


>) Is. 

This relates to a mechanism for moving the sus- 
pended fabric frame of embroidering machines auto- 
matically in any direction in the same plane, and for 
performing this movement for every new stitch or 
series of stitches to be made through the fabric, and 
t First, in the frame to a set of 
reciprocating slides; Secondly, to actuating the slides 
by hooks which, when lifted by jacquard needles, are 
actuated by levers, and impel beams which cause the 
slides to move ; and Thirdly, to the means for connect- 
ing the beams and slides. 


538'7. Steam H. B. Young, London.— 
9th December, 1881. 
This relates to =e. in the ent 
and construction of steam engines and in driving d dual 
ropeliers, the object being to economise space and 
Riek It consists in placing the cylinders of two 
cylinder right-angled crank engines—compound or 
non-compound—end to end, and in the mode of com- 
——s the motion from the pistons to the crank. 
A special valve regulates the exit of the spent steam 
from the cylinder to the condenser. To drive dual 
propellers two crank shafts are used and placed one 
above the other, the upper one actuated by the engine 
and the lower one connected by rods toit. On the 
uF r crank shaft is a wheel gearing with another 
1 on the tubular screw shaft. Upon a continua- 
tion of the under shaft the dual screw is fix 
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268,255. Macuines, Richard H- 
Mather, Windsor, Conn.—Filed December 11th, 1880. 
Claim.—(i) In a dynamo-electric machine, > arma- 
ture core composed of a disc the thickness of which 


does not exceed one-third its diameter, and having a 
substantially solid centre or interior, and having coils 
of inoulated wire wound laterally thereon, substan- 
tially as described. (2) In adynamo-electric machine, 
a disc armature core having peripheral mortices or 
sockets and coils of insulated wire wound into such 
sockets, substantially as shown and described. (3) Ina 


having a bevelled face, the latter carried by a pivotted 
lever, and arranged above the bed die to coact there- 


with, substantially as and for the purpose specified. 
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SourH KEnsincTon Musgvm.—Visitors during 
the week ending Dec. 23rd, 1882 :—On Btonday. 
Tuesday, and Saturday, free, from 10 a.m. 
10 p.m., Museum, 6086; mercantile 
Indian and "collections, 1756. On 
Wednesday, Th mag and Friday, admission 
vr from 10 a.m. 4 p.m., Museum, 1208; 
ercantile marine, Indian section, and other 
odestieia, 169. Total, 9719 Average of corre- 
sponding week in former years, 10,485. Total 
from the opening of the Museum, 21, 539, 331. 


Epps’ 8 COCOA.—GRATEFUL AND COMFORTING. 
y @ thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application * the _ 
properties of well-selected Bocoa, Mr 
rovided our breakfast tables with a yy 
voured mere which may save us many 
heavy doctors’ bil It is by the judicious use ot 
such articles of diet that a constitution may be 
gradually built up until strong enough to resist , 
every tendency to disease. Hundreds of subtle 
ies are eating around us ready to attack 
wherever there is a weak t. We may escape 
many a fatal — eeping ourselves well 
fortified with pure blood and a properly nourished 
frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk, Sold only in packets 
labelled—“‘ James Epps anpD Co., Homeopathic 
Chemists, London,”—{Apvt.1 
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